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PREFACE

This book draws together research on the impact on its agricultural sector
of China’s accession to the World Trade Organization (WTO), and on the
impact on agriculture in China and ASEAN countries of the implementation
of the China-ASEAN Free Trade Agreement (FTA). This research was funded
by the Australian Centre for International Agricultural Research (ACIAR) and
was jointly carried out by researchers in the Crawford School of Economics
and Government at The Australian National University (ANU), Canberra,
and researchers in the China Center for Economic Research (CCER), Peking
University, Beijing. During the project extension period, researchers in
the Center for Chinese Agricultural Policy (CCAP) of the Chinese Academy
of Sciences (CAS) joined the research team.

Not all of the research completed under the ACIAR project is published
in the book. However, Chapter 1 by Chunlai Chen and Ron Duncan provides
a summary of all the research carried out in the project and indicates
where the research not included in the book is available.

An important part of the ACIAR project was the construction of a
computable general equilibrium model of the Chinese economy that is
disaggregated by province/region and has detailed disaggregation of the
agricultural sector. The model also includes representative rural and urban
households and therefore allows detailed analysis of regional impacts of
changes in policies, particularly as they affect rural households. The full
model is available on request.

The project researchers from the National Centre for Development
Studies of the Asia Pacific School of Economics and Management at the
Australian National University (ANU) (now the Crawford School of Economics
and Government) were originally Ron Duncan, Yiping Huang and Yongzheng
Yang. The staffing of the project was reorganised with the departure of
Yiping Huang and Yongzheng Yang. Rod Tyers, Chunlai Chen, Xiaolu Wang
and Tingsong Jiang, all of ANU, joined Ron Duncan to carry out the project.
During the application and early implementation of the project extension,
Christopher Findlay from the Australian National University (now with
University of Adelaide), joined the research team.
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O Achieving food security in China
Implications of WTO accession

Chunlai Chen and Ron Duncan

The impact of China’s entry into the World Trade Organization (WTO) on its
agricultural sector has been a major concern of the Chinese government
and one of the hottest topics among policymakers and academics inside and
outside China. In 1998, the Australian Centre for International Agricultural
Research (ACIAR) funded a multi-year research project (ADP/1998/128) to
examine the impacts of China’s WTO accession on its agricultural sector. The
project was a joint undertaking by researchers from Australia and China.

The project began before China’s accession to the WTO, but it was
anticipated that the accession application would be successful and that it
was therefore important to understand fully the impact that the accession
commitments could have within China. There was a concern to see that
Chinese policymakers appreciated the benefits that would flow from trade
liberalisation. At the same time, it was understood that the trade reforms
would lead to structural adjustments that would involve the reduction
of some activities, with the accompanying loss of employment and asset
values. It was believed that it was desirable for policymakers to have an
understanding of these consequences, as this would reduce the chances of
the adoption of poor policies in response to any perceived or real adverse
impacts. Another objective of the project was to analyse various policy
options in order to offer input to China’s policymaking process.



Agriculture and Food Security in China

China made substantial commitments to freer trade in agriculture in
its accession agreement. Underlying these commitments, therefore, is a
substantial shift away from its previous basic agricultural policy position, which
had an emphasis on food ‘self-sufficiency’ and restrictions on food imports.
As might be expected, there remains strong support for food self-sufficiency
policies and agricultural import restrictions, but these policies have very high
economic costs for the country because they maintain resources in activities
that do not use them efficiently. Therefore, one of the aims of the research
project was to demonstrate the high costs of food self-sufficiency policies, in
order to reduce the chances of any move back towards such policies.

The research project had a strong general equilibrium focus, which has
been followed through the use of global and China-specific computable
general equilibrium models and the analysis of the impact of all of China’s
WTO accession commitments, not only its agricultural commitments. The
focus on general equilibrium research has two related justifications. First,
when analysing the impacts of agricultural policies, we should look beyond
the agricultural sector because agricultural policies will have economy-wide
impacts. Analogously, trade policy initiatives in other sectors will have
impacts on the agricultural sector. Further, the impact of macroeconomic
policies on particular sectors can be as important, if not more important,
than sector-specific policies. Second, it is clear from recent experience
in developing countries that incomes of rural households are increased
more by increases in off-farm income earned by household members
than by increases in on-farm income. Therefore, in examining the welfare
implications of the trade liberalisation for farm households, it is important
to examine all the ways in which farm household incomes could be affected
through the structural adjustments to the trade reforms.

This chapter summarises the results of the collaborative research project
that has explored various implications of China’s accession to the WTO,
particularly those relating to agricultural policy and the agricultural sector,
and to the issue of food security.

China’s agricultural development and policies

Huang and Rozelle (Chapter 2) review China’s agricultural development
and its policy regime before and since its accession to the WTO. They
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argue and demonstrate that China’s WTO accession commitments are a
continuation of policy changes that have been taking place since economic
reforms began in 1979. Moreover, they see the accession commitments as
verifying a fundamental shift by the government from direct participation
in the economy to taking on a more indirect regulatory and fostering role.
They see a trend in policies pushing agricultural activities in a direction that
is more consistent with the country’s resource endowments. The accession
agreements will allow more land-intensive products into the domestic market
from overseas and stimulate the export of labour-intensive crops.

Huang and Rozelle see the post-WTO accession policy changes taking
two basic forms: those changes necessary to honour the obligations of
the accession commitments, and those policies necessary to minimise
any adverse impacts from the accession commitments. Some of the latter
policies include further land reform to allow farm amalgamation, higher
productivity and incomes, promotion of farmer organisations, abolition
of agricultural taxes and investment in new technology. Overall, Huang
and Rozelle see a strong government commitment to modernising the
agricultural sector in China.

Food self-sufficiency and food security

Maintenance of grain self-sufficiency has long been a major plank of China’s
agricultural policy. As recently as 1996, the Vice-Minister of Agriculture,
Wan Baorui (1996), announced that the grain self-sufficiency rate was to
be maintained at above 95 per cent. Along with the widening of per capita
income disparities between rural and urban areas, the rhetoric of food
self-sufficiency is the most prominent weapon of China’s protectionists.
There has been concern that China will go the way of Japan, Korea and
Taiwan and protect its agricultural sector as the sector shrinks in relative
importance and national per capita incomes increase. China’s accession to
the WTO could have come just in time to make this possibility less likely.
While WTO accession lessens the risk that the protectionists will succeed,
the agriculture ministry has been assigned a prominent role in trade policy
formation and negotiation, with the power to press for further agricultural
protection on self-sufficiency as well as distributional grounds (Anderson
et al. 2002; Tong 2003).



Agriculture and Food Security in China

That there exists genuine concern for food self-sufficiency in China is
understandable. Widespread famines have been experienced, although, in
hindsight, these have probably been due more to bad policies than to bad
weather. Concern about the possibility of food trade embargoes can also be
understood—although, again, experience has shown that trade embargoes
are difficult to implement (Lu 1997; Yang 2000). The difficulty of financing
large volumes of food imports would also have been a legitimate concern in
the past; however, this is no longer the case. In 2000, China’s total export
revenue was about US$250 billion. The importation of 22 million tonnes of
grain (the WTO import quota commitment) would cost US$3-4 billion—only
a small fraction of total export earnings.

Food self-sufficiency is not, however, the same as food security. Food
security is a matter of whether households have sufficient income to
maintain an adequate diet. The important question with respect to food
self-sufficiency for China is the extent to which it is prepared to rely on the
international market for the gap between its domestic production and its
effective demand. China is such a large country that, inevitably, most of
the goods and services consumed have to be produced domestically.

To illustrate the economic costs of adopting policies that aim to
maintain grain self-sufficiency near the present level or to increase it,
protectionist scenarios were modelled by Duncan et al. (see Chapter 8)
using an adaptation of the GTAP model,' a global, multi-region, multi-
product general equilibrium model. Following Yang and Tyers (2000),
independent representations of governments’ fiscal regimes were added
to the standard GTAP base, including direct and indirect taxation, separate
assets in each region (currency and bonds) and monetary policies with a
range of alternative targets.

In earlier analysis, Yang and Tyers (1989) used a global agricultural
sector model to examine the impact of rapid income growth in China on the
composition of food consumption and the implications of this for food self-
sufficiency. They found that the anticipated redistribution of consumption
towards livestock products would raise import demand for feed grains and
that this would make the maintenance of self-sufficiency through protection
very costly. Because their analysis was restricted to the agricultural sector,
however, they could not examine the redistribution and economy-wide
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effects of the protection needed to maintain self-sufficiency. The use of
the GTAP model overcomes these limitations.

The modelling first projects the base case to 2010 under conservative
output and productivity growth assumptions and then asks two questions.
First, if China’s present food self-sufficiency rates are to be held constant
until 2010, will increases in protection be required? Second, what increases in
protection would be required to achieve full food self-sufficiency by 2010 and
what would be the economy-wide and distributional effects of this protection?
Consistent with Yang and Tyers (1989), the base-case projection to 2010 shows
substantial declines in Chinese food self-sufficiency (see Table 1.1), particularly
for beverages, livestock products and feed grains (basically as the result of
income growth), so that substantial increases in protection are needed to
maintain the 2001 levels. To achieve self-sufficiency in all agricultural products
by 2010, considerable further protection would be required. In both cases, this
protection would be contractionary and redistributive, and it would retard
growth in other sectors. The sensitivity analysis shows that the strength of
the results rests quite heavily on some parameters, particularly the income
elasticity of demand for livestock products.

The model employs the original GTAP constant difference of elasticities
of substitution (CDE) system. Its non-homotheticity is an asset in that it
permits a range of income elasticities to exist either side of unity. While
this system is more general than the homothetic ones often used in such
models, it is still restrictive in the width of the parameter range compared
with still more general systems. The CDE system is employed here because
of its parametric economy. Because of the restrictiveness of the CDE system,
the lower bound for the income elasticity of rice cannot be set below 0.1,
despite evidence suggesting that it is now negative (Ito et al. 1989; Peterson
et al. 1991). As a result, the differences between the model’s income
elasticities of livestock products and processed foods—which are superior
goods—and those of grains are likely to be smaller than they really are. One
consequence of this is that the results likely underestimate the growth in
demand for livestock products and processed foods and hence underestimate
the associated derived demand for cereal feeds and other agricultural inputs.
This means it is likely that there is a downward bias in the estimates of the
cost of achieving and maintaining agricultural self-sufficiency.
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Because the declines in self-sufficiency in the base-case projection to
2010 are significant, the tariffs necessary to retain 2001 self-sufficiency
rates are substantial, particularly for the beverages, ‘other crops’ and
livestock product groups (see Table 1.2). These taxes on imports are,
effectively, taxes on all China’s trade; thus, they also reduce China’s
exports, causing exporting industries to contract. Overall, the increased
protection induces a 1 per cent contraction in gross domestic product (GDP)
along with some restructuring across industrial sectors. The more heavily
protected agricultural industries are favoured, mostly at the expense of
manufacturing, particularly light manufacturing.

The additional tariffs required to achieve full food self-sufficiency by
2010 are very large, particularly on imports in the livestock products,
processed food and ‘other crops’ groups (see Table 1.2). These tariff
increases distort incentives in the economy substantially, shifting resources
into agriculture and contracting the manufacturing and service sectors.
Throughout the economy, this decline in allocative efficiency reduces
returns to installed capital and therefore investment. The level of 2010 GDP
is reduced by nearly 2 per cent. The tariffs that would achieve agricultural
self-sufficiency in 2010 reduce exports from China’s growth powerhouse—its
light manufacturing industries—by half. Domestic resources are reallocated
to the agricultural sector, raising costs in manufacturing and reducing the
international competitiveness of China’s manufacturing industries. The
resulting misallocation of labour is particularly striking. The higher tariffs
cause employment in agricultural and food-processing activities to be
substantially greater, at the expense primarily of light manufacturing.

Higher agricultural tariffs raise land rents by a considerable margin but
reduce real wages and capital returns. Real wages grow less in agriculture
and in the modern sector. This is true for production and skilled workers,
and it is also true for the owners of physical capital. The capital losses
occur because the industries that are hurt by the tariffs are more capital
intensive than agriculture. In the end, landholders are the only winners
from the tariffs.

We might well ask: what is gained by self-sufficiency? Would food be
more readily available in China? No! China’s 2010 prices for imported foods
would be increased by up to 60 per cent because of the increased tariffs;
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even the prices of home-produced food products would increase by at
least 10 per cent. The key consequence of political significance would be a
reduction in interdependence with the global economy. This cuts two ways.
Reduced reliance on food imports means curtailing the principal source of
China’s overall economic growth since the 1980s: access to foreign markets
for its labour-intensive goods. Curtailed exports reduce its capital returns,
thereby cutting incentives for investment and, ultimately, the growth rate
of its economy.

Table 1.1 Food self-sufficiency in China, 2001-10 (per cent)

Commodity 2001 2010
Rice 100 100
Beverages 99 91
Other crops 94 89
Livestock 99 95
Processed food 88 83
Fish 99 99
Minerals 95 94
Energy 80 80

Source: Authors’ simulations.

Table 1.2 Changes in tariffs required for food self-sufficiency by 2010

(per cent)
Commodities Extra protection to hold self- Extra protection to achieve
sufficiency rates at 2001 levels full self-sufficiency
Rice 0.0 0.0
Beverages 35.4 50.6
Other crops 19.2 72.7
Livestock 39.2 78.7
Processed food 11.1 67.3
Fish 16.1 31.9

Source: Authors’ simulations. The changes in protection are shown as proportional
changes to nominal protection coefficients.
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Commodity, regional and household impacts of WTO accession

The project examined the likely commodity/regional impacts of China’s
WTO agricultural commitments. This was done through the calculation
of ‘production concentration indices’, which Lu (see Chapter 3) defines
as the ratio of the sown area (or output) of the commodity per capita of
the agricultural population of a region divided by the same ratio for the
country. The interpretation of the index is that a region has a comparative
advantage (disadvantage) in the commodity if the production concentration
index (PCl) is greater (less) than one (analogous to the use of the export
concentration index as a measure of ‘revealed’ comparative advantage).

The calculations show relatively high PCls for the labour-intensive
commodities (vegetables, fruits, meats and fish products) in the eastern
region, relatively low PCls for these commodities in the western region,
and values in between for the central region. On average, the eastern
region has comparative advantage in all four labour-intensive commodity
groups. The central region has comparative advantage in vegetables and
meat products but not in fruits and fish products. The western region
does not have comparative advantage in any of the four labour-intensive
product groups.

PCls for the land-intensive products (grains, oil seeds, cotton and sugar)
are relatively high for the western region, relatively low for the eastern
region and in between for the central region. The western region has
comparative advantage in all four land-intensive commaodity groups, while
the central region has comparative advantage in grains, oil seeds and sugar.
In the eastern region, only sugar has comparative advantage.

In assessing the adjustment impacts of the reduction in protection for
agricultural commodities, Lu argues that, in line with China’s perceived
comparative advantage, liberalisation will strengthen the tendency for
imports of land-intensive commodities and encourage exports of labour-
intensive commodities. It is expected that the export promotion effect
will follow closely the regional distribution of comparative advantage
of labour-intensive commodities. With regard to the negative import-
substitution effect, the study postulates two possibilities: one is that
imports of land-intensive products will substitute largely for domestic
production in the regions with relatively high domestic production costs
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for these commodities. The second is that imports will substitute for
domestic production in proportion to the existing regional concentration
of the commodities.

The two possibilities will have different implications for regional
adjustment costs. The first is to be preferred, as it allows the principle of
comparative advantage to play a larger role in resource allocation. The
second, less desirable, possibility is in line with the policy stance that
has emphasised provincial grain self-sufficiency. Under the first scenario,
those provinces with comparative advantage in labour and land-intensive
commodities will have relatively small adjustment costs. Those provinces
without comparative advantage in labour-intensive or land-intensive
commodities are likely to be worst off as they will benefit least from export
expansion and have to bear the largest adjustment costs. The eastern
region is seen as likely to be the major beneficiary from export expansion
of labour-intensive products, while the inland regions are expected to
receive much smaller benefits. On the other hand, the coastal regions
could experience a larger share of the adjustment costs from the import
growth while inland provinces could have less adjustment.

Under the second scenario, the regional distribution of the import-
substitution effects changes considerably. The central and western regions
could incur a large share of the adjustment costs—that is, they are likely to
have a combination of small export-promoting effects and large adjustment
costs. This could result in an increase in the income gap between the
coastal and inland regions.

To maximise the likelihood for scenario one to materialise, agricultural
policies should be changed in a more market-oriented manner. There should
be a move away from the emphasis on regional self-sufficiency. As well, the
state monopolies in domestic marketing and distribution of bulk agricultural
commodities as well as in transport should be removed to allow goods to
flow more freely across provincial borders.

In another of the project studies, Jiang (2002) examined the growing
income gap between the coastal and inland regions for the period 1978-
2000. This study found that the gap was unchanged or had even declined
from 1978 to 1990—the period in which China undertook major agricultural
reforms and experienced high growth in the agricultural sector. This
development favoured the poorer regions that had higher agricultural
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shares in total output. In the period 1991-2000, however, which followed the
major industrial reforms, the eastern region benefited most from growth of
foreign investment and development of the private sector. During this time,
the regional income gap between the coastal and inland regions widened
considerably. Income disparity within the regions, however, declined.

The increasing gaps between rural and urban incomes and between
incomes in coastal and inland regions are of considerable concern in China.
The likelihood of WTO accession increasing these disparities was a major
factor behind resistance to accession. Jiang (see Chapter 6) modelled how
WTO accession was likely to affect these income disparities using the CERD
model developed under this project (Chen and Duncan 2008).

In simulations of the WTO accession commitments, crops, food processing,
motor vehicles and parts, and machinery sectors are affected adversely by
the accession, particularly the motor vehicles and parts sector. Other sectors
benefit, particularly the light manufacturing sector. Agricultural production
declines most in the eastern region and least in the central region. The study
results show the usefulness of general equilibrium analysis, which has taken
account of there being a higher return to labour-intensive activities outside
of agriculture in the eastern region. The eastern region does by far the best
overall because it realises most of the gains in allocative efficiency. Hence,
there is an increase in regional income disparity. Rural household incomes
increase most in the eastern region because they have the best opportunities
for earning off-farm income. Across the regions, however, rural household
incomes increase less than urban household incomes.

In the project, Jiang (see Chapter 7) also undertook some simulations
to examine the impacts of policies that could be adopted to mitigate
these adverse effects on farm incomes. One policy option tested was the
use of a production subsidy. It was found that if agriculture were to be
subsidised to maintain the pre-accession grain self-sufficiency rate, the
subsidy would be 7.2 billion yuan. If the target were to maintain the food
self-sufficiency rate, the subsidy would be 180 billion yuan. Another policy
option tested was an increase in agricultural research and development
to improve agricultural productivity. It was estimated that China would
have to almost double the level of agricultural research and development
in order to maintain the food self-sufficiency rate.

10
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Surplus agricultural labour

Another of the project studies (Wang, Chapter 5, and Wang 2002) argued
that a major reason for the widening rural-urban income gap since 1991
was the excess supply of labour in agriculture. This excess supply results
in low labour productivity—much lower than in the industrial and tertiary
sectors—and slower growth in incomes. As a result of the slower productivity
growth and the excess of labour in agriculture, the agricultural share of
GDP fell from 51 per cent in 1952 to only 14 per cent by 2002, while the
share of agricultural workers in the total work-force declined only from 84
per cent in 1952 to 50 per cent in 2002. The share of the rural population
in the national total declined even more slowly—from 85 per cent in 1953
to 61 per cent in 2002. The excess supply of labour in agriculture has been
attributed in large part to the restrictions on the movement of people from
rural areas to cities, accompanied by discrimination in the form of denial
of access to housing, education, job training and health facilities.

Because of the development of rural industries, the sources of rural
household income have changed remarkably. In 1990, the agricultural share
of rural household incomes was 74 per cent. By 2002, this share had fallen
to 47 per cent. The development of the rural industrial sector—particularly
the township and village enterprise (TVE) sector—was very important in
providing opportunities for diversification of rural household incomes.
Employment in the TVE sector increased from 28 million to 135 million in the
period 1978-96, accounting for more than one-quarter of the rural labour
force (Wang and Duncan, Chapter 4, and Wang and Duncan 2003). Despite
this, the number of farmers has increased and there appears to be more
surplus agricultural labour than ever. The diversification of rural household
incomes varies greatly between the major geographical regions, with the
share of off-farm income in rural households in the coastal region about
75 per cent but about only 25 per cent in the western region. Moreover,
the rural-urban income disparity has widened most in the western region:
between 1980 and 2000, the rural/urban income ratio fell from 54.4 per
cent to 43.2 per cent in the eastern region, from 49.5 per cent to 40.1 per
cent in the central region, and from 44.9 per cent to 30.4 per cent in the
western region.

1



Agriculture and Food Security in China

Development of rural industries slowed in the late 1990s, due mainly to
greater market competition, the unfavourable location of rural enterprises,
difficulties in accessing external finance and lack of infrastructure, technical
inputs and human resources. Meanwhile, urbanisation accelerated and larger
numbers of rural labourers moved to urban areas in search of jobs. In 2001,
the urbanisation rate (the ratio of urban to total population) in China reached
38 per cent, compared with 26 per cent in 1990 and 19 per cent in 1980.

Restrictions on migration

In spite of the acceleration of urban development, the urbanisation rate in
China is, on average, 10-20 percentage points lower than in other countries
at a similar income level—even allowing for the so-called ‘floating population’
(Wang and Xia 1999). In particular, there are relatively few medium and large
cities. In 2001, 121 million people—only 9.6 per cent of the population—Llived
in cities of more than 500,000 people. In the less-developed western region,
only 5.6 per cent of the population lived in cities of that size. If China had
an urbanisation rate similar to that of other countries of a similar income
level, an additional 120-240 million people would be living in urban areas.
This number can be thought of as the excess number of people in the rural
economy (see Wang and Duncan, Chapter 4).

Wang and Duncan (Chapter 4) note that there are positive correlations
between rural industrialisation (measured as the share of TVE employment
in rural labour) and rural incomes and between the urbanisation rate and
rural incomes. They therefore undertook a causality test of the relationship
between urbanisation and regional economic growth. Because urbanisation
and rural incomes could be a function of economic growth, the causality test
was carried out within an endogenous growth model. The results from the
modelling indicate that each percentage point increase in the urbanisation
rate increases provincial economic growth by 0.37 percentage points above
the already high 7-10 per cent growth rate—that is, urbanisation has a long-
run impact on economic growth. When regional dummies are introduced,
there are seen to be significant impacts from urbanisation on economic
growth in the eastern and central regions, but the impact is insignificant in
the western region. There could be two reasons for this last result: the rate
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of urbanisation in the western region has been low and the urban economy
in the western provinces has not experienced much restructuring, and is
therefore less market-oriented and less efficient.

Macroeconomic implications of WTO accession

Most other studies of China’s WTO accession have focused on the medium
and long-run impacts of accession. There are, however, important short-
run issues, in particular those relating to the macroeconomic policy
environment in which the reforms take place. The study by Tyers and Rees
(see Chapter 9 and 2002) therefore examined the short-run impacts of the
reforms under scenarios of capital controls, fixed and floating exchange
rate regimes and alternative fiscal policies.

An adaptation of the GTAP model similar to that used in Duncan et
al. (see Chapter 8) was used for the analysis. Because of the inclusion
of independent representation of governments’ fiscal regimes (with
inclusion of direct and indirect taxation) and monetary policies with a
range of targets, it is possible to study a range of policy regimes. To be
representative of short-run conditions, the model also allows for labour
market rigidity and departures from full employment.

In order to undertake the short-run analysis, a simulation of the long-
run effects of the accession commitments was first carried out. The results
allowed for a derivation of investors’ expectations on the assumption that
they took changes in long-run returns on installed capital into account in
determining short-run changes in their investment behaviour. The results
from the long-run simulation show the expected allocative efficiency gains
from the trade reform, which are reflected in increased GDP and increased
returns on installed physical capital, which induce greater investment and
larger net inflows on the capital account. The increased average long-run
return on installed capital is therefore part of investors’ expectations in
the short run and so tends to increase the level of investment in the short
run—even if capital controls are maintained. The trade reforms also cause
consumption to switch away from home-produced goods and the relative
prices of such goods to fall, and hence there is a real depreciation. There
is also an increase in export competitiveness, and exports expand.

13
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Manufacturing, particularly light manufacturing, is the main beneficiary
of the trade liberalisation, together with the transport sector. This result—
which is contrary to intuition from the Heckscher-Ohlin-Samuelson (HOS)
trade model—derives from the model’s departure from the HOS model
in two ways: first, there is extensive use of intermediate inputs from
the same sector (intra-industry trade); and second, competing imports
are differentiated from home products. Under these assumptions, the
tariff reductions on imported intermediate inputs have a direct effect
on the home industry’s total cost. The indirect effect of the reductions
in tariffs on competing but differentiated products depends on the
elasticity of substitution between imports and home-produced goods. For
manufacturing, the input-cost effect of tariff reductions is considerably
greater than the impact from the loss of protection against competing
imports. Cost reductions of similar origin are the reason for the gains
accruing to the domestic transport sector.

As the reforms cause the most substantial reductions in protection in
China’s food-processing sector and therefore lead to long-run contractions
in rice and ‘other crops’, there is substantial relocation of employment
from agriculture to the manufacturing, energy and transport and other
services sectors.

Simulations of short-run effects

For the short-run base-case simulation, China is assumed to maintain a
fixed exchange rate against the US dollar and rigid capital controls, while
nominal wages are ‘sticky’. The other regions specified in the model have
inflation and CPI targeting, no capital controls, full short-run nominal
wage rigidity in the industrial countries and fully flexible nominal wages
elsewhere. Government spending in all regions is assumed to absorb a fixed
proportion of GDP and the rates of direct and indirect taxes are constant,
so that government deficits vary in response to shocks.

Five different macroeconomic regimes were simulated to study the
impact of the trade reforms.

1. Rigid capital controls and fixed tax rates; monetary policy targets

the CPI, and the exchange rate floats.

14
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2. Fixed exchange rate and fixed tax rates; there are no capital
controls.

3. Fixed tax rates, monetary policy targets the CPI, the exchange rate
floats and capital controls are removed.

4. Rigid capital controls and a fixed exchange rate; the direct tax rate
adjusts to maintain the government deficit as a fixed proportion of
GDP.

5. The closure is the same as number four, however, capital controls
are removed.

The short-run effects of the trade reform vary considerably under the
different macroeconomic regimes. When capital controls are in place and
the exchange rate is fixed, the allocative gains from the tariff reductions
are insufficient to offset the contractionary effects of the deflation that is
due to the rise in the relative prices of foreign goods. When capital controls
are weak, the trade liberalisation attracts increased inflows on the capital
account and mitigates the real depreciation and associated domestic price
deflation. The real volume of investment rises irrespective of the target
of monetary policy, as does the level of GDP. The choice of monetary
policy still matters, however, with CPI targeting leading to a smaller GDP
price deflation, more modest gains in the real production wage and better
short-run GDP gains.

As with monetary policy, the impact of the different fiscal policies
depends on the strength of capital controls. Given tight capital controls,
if tax rates are held constant and the fiscal deficit expands, domestic
interest rates rise and private investment is crowded out. Where income
tax increases to compensate for the tariff cut, there is less pressure on
the domestic capital market and the interest rate increase is less, as is
the fall in investment. In the absence of effective capital controls, the
case of no increase in the tax rates performs better than the alternative
policy. The increased government borrowing draws in international savings
at international interest rates and does not crowd out private investment.
Both fiscal policies, however, give superior results in the absence of capital
controls.

15
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The key determinant of the short-run structural adjustment resulting
from the trade liberalisation is the size of the real depreciation; the real
depreciation is larger when capital controls are in place. Traded-goods
sectors, such as light manufacturing, are advantaged while non-traded
sectors are not. When there are no capital controls, the manufacturing
gains are smaller and the non-traded services sectors also benefit. Across
the board, however, for the same reasons as in the long-run simulation,
agriculture and food processing are disadvantaged by the reforms. It is
important to note that some relaxation of the monetary policy regime
can reduce the adverse effects on the agricultural sector from the trade
reform. When capital controls are in place and the exchange rate is fixed,
almost the entire agricultural sector is hurt. Where capital controls are
in place but the exchange rate is floated, the ‘other crops’, livestock and
fisheries sectors expand.

Employment in food processing falls regardless of the macroeconomic
policy regime. Significant structural change is required in the short run with
the movement of employment from agriculture to manufacturing; however,
in the long run, the size of the employment shift is smaller. Under either
fiscal regime, the greatest contraction in employment in food processing
occurs when capital controls are tight and monetary policy targets the
nominal exchange rate. Unlike in the long run, employment in the other
agricultural sectors is not necessarily contractionary—the outcome is
dependent on the macroeconomic policy regime.

In summary, if capital controls are too tight and the fixed nominal
exchange rate is retained, the reforms are deflationary. If the labour
market is slow to adjust, employment growth will slow and the reform
package will be contractionary. To obviate this, the government has to
allow sufficient net inflow on the capital account to at least maintain
the level of domestic investment. If it does not do this, a small nominal
depreciation would achieve the same result. The fiscal policy response to
the loss of import revenue has comparatively little influence on China’s
economic performance in the short run. Regardless of whether government
spending or the government deficit is held constant, the optimal macro-
policy environment is a floating exchange rate with no capital controls.
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Macroeconomic impacts on migration

In a follow-up study to Tyers and Rees (see Chapter 9 and 2002), Chang and
Tyers (see Chapter 10 and 2003) analyse the slow-down in China’s income
growth since the East Asian financial crisis. In particular, they examine the
slow-down in rural income growth and the widening rural-urban income
gap and ask to what extent this is due to: 1) the remaining obstacles to
rural-urban migration (as suggested by lanchovichina and Martin 2002);
2) the WTO trade reforms (as suggested by Anderson et al. 2002); or 3)
restrictive macroeconomic policies. Using the GTAP model adaptation of
Tyers and Rees (see Chapter 9),? the researchers test the extent to which
China’s fixed exchange rate and capital controls—and its WTO accession
commitments—have contributed to the relatively poor performance of the
rural sector. The East Asian financial crisis was seen as leading to a large
(largely illegal) outflow of capital. This capital flight and the trade reforms
are hypothesised to have led to a real exchange rate depreciation. The
pegging of the yuan to the US dollar has therefore necessitated a deflation.
If wages are ‘sticky’ and fall more slowly than prices, employment declines.
It is hypothesised that the resulting real wage increase in the modern
sectors has reduced labour demand and hence ‘bottled up’ workers in the
rural sector and reduced rural per capita incomes.

Analysis of the data shows that while restraints on rural-urban migration
have been relaxed to some extent, the migration flow has decreased rather
than increased. The simulation results support the hypothesis that the
fixed exchange rate and the capital controls have restricted the flow of
workers from the rural sector. The model shows the rate of migration into
the manufacturing sector falling by at least one percentage point a year
and into the services sector by at least two percentage points a year. In all
sectors there is a stark contrast between employment growth under tight
capital controls and a fixed exchange rate regime on the one hand and an
open capital account and floating currency regime on the other. Indeed,
with an expansionary macroeconomic policy and optimistic assumptions
about the productivity effects associated with the WTO accession reforms,
simulated worker relocation demands from the reforms exceed the average
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of China’s recent rural-urban performance. This suggests that there is ample
scope for a more rapid rate of migration of labour out of the rural sector,
which would help reduce the rural-urban income gap.

China’s agricultural trade after WTO accession

Chen (see Chapter 11) examines how the pattern of China’s agricultural trade
has changed since the country’s accession to the WTO. In that time, the
economy has grown very rapidly. The average annual growth rate of China’s
real GDP was more than 9.8 per cent during 2002-05. China’s foreign trade
has been expanding even more rapidly—at an annual growth rate of 28.6 per
cent, compared with 9.4 per cent during the 1990s. Undoubtedly, China’s
economy has benefited from its more open international trade regime.

In real terms, China’s agricultural exports and imports hardly changed
in the period 1992-2001; but since then both have increased rapidly,
although imports have grown much more rapidly than exports—so much
so that in 2004 and 2005 China experienced its first agricultural trade
deficits since at least the early 1990s. Chen shows that the changes in
China’s trade since 2001 have been strongly consistent with the country’s
comparative advantage, which is in labour-intensive activities. While
increasing very rapidly, agricultural exports have, however, become a
considerably smaller share of total trade. Moreover, within agricultural
trade, processed agricultural products are dominating exports and imports
are being dominated increasingly by cereals, vegetable oils and oil seeds,
and raw materials for textiles. Processed agricultural products are labour-
intensive activities, while cereals, vegetable oils and oil seeds, and raw
materials for use in textiles are land-intensive activities.

Implications of the ASEAN-China Free Trade Agreement

In parallel with WTO accession, China has also engaged actively in regional
and bilateral free trade agreements (FTAs). At present, China has bilateral
FTAs with Pakistan, Chile, Jordan, Thailand, the Association of South-East
Asian Nations (ASEAN) (currently the Early Harvest Program, EHP, is in
operation but the full FTA is not expected until 2010), Hong Kong and Macau
(as a Closer Economic Partnership Arrangement, CEPA). China is currently
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negotiating free trade agreements with Australia and New Zealand, and
has proposed to negotiate FTAs with South Korea and India.> Among these
bilateral FTAs, the ASEAN-China Free Trade Agreement (ACFTA) could have
the largest impact on the economies of China and ASEAN.

Agricultural trade between China and ASEAN: complementary or
competitive?

Yang and Chen (see Chapter 12) show that 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 USS$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 an increasing surplus with China in agricultural trade.

The share of exports to China in ASEAN’s total agricultural exports has
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 is expected
to rise further. A similar trend has not, however, been witnessed with
respect to China’s exports to ASEAN.

Yang and Chen find that agricultural trade between China and ASEAN is
more complementary than competitive. 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 revealed
comparative advantage (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 these kinds of 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,
both sides will be better off if they exploit their comparative advantage
in agricultural sectors by deeper integration of their economies.

The agricultural production structure in ASEAN has experienced some
adjustments to match Chinese market demand. The trade complementary
index (TCIl) for ASEAN’s exports and China’s imports in food and living
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animals (SITCO) rose from 1.0 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 might have undergone
a structural adjustment in its agricultural sectors in response to China’s
rising status as an export destination for its 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 between 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 TCl) should improve ASEAN’s
capacities to grasp the opportunities provided by China’s huge market.

There is, however, also competition in some agricultural products and
certain structural adjustments are 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 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.

Economic effects of the ASEAN-China Free Trade Agreement

Yang and Chen (see Chapter 13) assessed 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 6.0 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, it incorporates trade liberalisation in China
(China’s WTO commitments) and trade liberalisation in ASEAN (ASEAN free
trade commitments). The second is that it has separated and explored the
different effects of the two-stage implementation of the ACFTA.
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Yang and Chen find that all member countries will gain from the ACFTA:
it will increase social welfare and promote real GDP growth in the EHP
phase of 2004-06 and in the full implementation during 2006-10. As the
EHP includes only a small package of agricultural commodities, the gains
in the second stage of the full implementation of the ACFTA will be much
larger in all member countries.

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

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 member states. The structural changes
will take place in agricultural and industrial sectors. The 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
creation of the ACFTA. Because the ACFTA will enhance the competitiveness
of China and ASEAN in each other’s markets, exports of 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.

Summary and discussion

Across the wide range of analysis carried out in this project, it is shown
consistently that the trade reforms China adopted in order to accede to
the WTO will mean substantial structural changes within the agricultural
sector. Looked at from a partial equilibrium agricultural perspective, the
reforms can be seen to result in substantial negative impacts across the
sector and a worsening of food security in the sense of reduced access to
income. It cannot be stated too strongly, however, that the outcomes of the
reform have to be analysed from an economy-wide perspective. In China, as
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in other rural-based countries, the main factors behind reductions in rural
poverty will be the scope for rural households to earn off-farm income and
for people to move from rural areas into industrial and services activities in
urban centres. Therefore, to a very large extent, the success of the trade
reforms will depend on policies beyond agriculture.

There was considerable internal resistance to China joining the WTO,
with concern about food security (more commonly seen in China as food
self-sufficiency) and the perceived adverse impacts on the agricultural
sector. The analysis carried out in this project has confirmed that structural
change driven by productivity growth—which the trade reforms will
promote—will lead to agriculture becoming a smaller and smaller part of
the economy. As incomes increase, consumption patterns change and the
share of agriculture shrinks, China will become less self-sufficient in many
commodities. Because it has such a large population, however, China will
always have to produce most of the food that it consumes. As the modelling
has shown, trying to hold this development at bay or reverse it would have
exorbitant costs. No doubt, however, there will continue to be resistance
to the reforms in agriculture. The large proportion of the population that
is still supported by agriculture can be a significant political weapon.
Unfortunately, resistance to reforms can prevent exploitation of the
potential for their incomes to increase, thus providing further ammunition
for arguments to provide government support for the sector. It is important,
therefore, that the economic arguments against ‘food self-sufficiency’ be
made over and over.

The gap between urban and rural incomes has widened in the past
decade or so. Partly, this is an outcome of the very rapid growth of the
urbanised industrial and services sectors, but it is also the result of a slowing
of the growth of rural incomes. This is partly the result of the slow-down
in the growth of the TVE sector and the lessened opportunities for rural
households to earn off-farm incomes. Incomes in the agricultural sector have
not grown as rapidly as they could because of poor agricultural policies,
such as ineffective and costly price support policies, regional self-sufficiency
policies and monopolistic marketing and distribution of bulk commodities,
fertilisers and seeds. China’s accession to the WTO should help to maintain
pressure to bring about reforms in these areas.
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The current government grain reserve system is inefficient in many
respects and very costly. It is run by different government agencies at the
central, provincial and municipal levels, each with different interests and
not very clearly defined roles. These arrangements give rise to conflicting
interests in operations dealing with market instability and cannot serve the
goal of food security well. A smaller, well-managed grain reserve system
with a clear, single objective would better serve this goal. It should be
understood, however, that grain markets will never operate efficiently while
there is a government-run storage system, as it will crowd out efficient
private storage.

The restrictions on rural-urban migration and constraints on the
development of urban centres have also restricted opportunities for the
rural-urban income gap to be reduced. The research shows that urbanisation
has significant positive impacts on rural incomes and regional economic
growth. The development of urban centres, particularly in inland regions,
appears to be a matter of high priority. The ‘keep them down on the farm’
policy of China (and many other developing countries) seems to be due
partly to a concern about problems associated with urban development,
such as congestion and pollution. Urban centres should, however, be seen
in a positive light. They exist because they provide efficiencies of scale
and scope. Problems associated with cities derive largely from the lack
of good planning of infrastructure, inappropriate property rights to land
and inappropriate taxes and subsidies. China should therefore persist with
infrastructure development to promote inland cities as an offset to the
geographical disadvantages of the inland regions. Otherwise, it will face
continued pressures for migration to the coastal cities. Removal of the
remaining restrictions on rural-urban migration and discrimination against
rural migrants should accompany the promotion of the development of
urban centres.

It is shown that rural households in the coastal region will do best from
the trade reforms as they have the most opportunity for earning income
in off-farm employment. These opportunities arise because the non-
agricultural industries in the eastern region benefit most from the trade
reforms. This is partly the result of the bulk of private-sector development
having taken place in this region. The government should reduce its support
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of state-owned enterprises (SOEs) in the inland regions, which crowd out
private enterprises. The private sector, however, also needs the government
to provide infrastructure to overcome the geographical disadvantages of
the inland regions.

The modelling has also shown that China’s monetary policy regime of
the fixed yuan and capital controls has increased the rural-urban income
gap by raising real wages and reducing employment growth in the non-
agricultural sectors. The results show that moving away from this monetary
policy regime could lead to a much more rapid relocation of labour out
of agriculture and thereby promote a reduction in the rural-urban income
gap.

A monetary policy regime change could also reduce the adverse impacts
of the WTO trade reforms on the agricultural sector. Modelling with capital
controls in place and the fixed exchange rate results in almost the entire
agricultural sector being adversely affected by the tariff reductions. Even
partial relaxation of the monetary policy regime could reduce this adverse
impact. For example, when capital controls are in place but the exchange
rate is floated, the ‘other crops’, livestock and fisheries sectors expand.

The government is, however, right to undertake any change in its
monetary policy regime gradually and cautiously, as shown by the East Asian
financial crisis. Adoption of a floating exchange rate would be premature,
considering the underdeveloped state of China’s financial sector, its only
partially reformed banking sector and its still-vulnerable SOEs. The priority
at this stage should be to accelerate the reforms in each of these areas.

Notes

1 A detailed description of the original model is provided by Hertel (1997).

2 The key difference between the long-run analysis in this paper (Chapter 10) and that in
Tyers and Rees (Chapter 9) is that in the model used for the simulations reported in this
paper (Chapter 10) there is an assumed positive relationship between the trade reforms
and productivity growth.

3 See http://en.wikipedia.org/wiki/List_of_free_trade_agreements
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O Agricultural development and
policy before and after China’s
WTO accession

Jikun Huang and Scott Rozelle

China’s economy has experienced remarkable growth and significant
structural changes since economic reforms were initiated in 1979. The
annual average growth rate of gross domestic product (GDP) has been about
9 per cent in the past three decades (NBSC 2006). This rapid growth has
been accompanied by a significant structural shift in the economy from
agriculture to industry and services.

Although agriculture’s share of the economy has been falling, China has
still enjoyed agricultural growth rates that have considerably outpaced the
increase in population. Food security—one of the issues of central concern
to policymakers in China—has also improved significantly since the late
1970s. Contrary to the predictions of many analysts that China would put
pressure on global food security in the course of its rapid industrialisation
and the liberalisation of its economy, large net food import growth has not
occurred (Huang et. al 2007). At the micro level, China has made remarkable
progress in improving household food security and reducing the incidence
of malnutrition during the past two and half decades.

While past accomplishments are impressive, there are still great
challenges ahead. For example, income disparity has risen along with rapid
economic growth. There are significant income disparities among regions,
between urban and rural regions and households, and among households
within the same location (Cai et al. 2002; World Bank 2002). Within the
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agricultural sector, China is also facing increasing challenges due to the
diminishing amount of cultivated land in eastern China and increasing water
scarcity in the northern part of the country (Sonntag et al. 2005). Many
have predicted that almost all gains in agricultural output will have to come
from new technologies that significantly improve agricultural productivity
(Fan and Pardey 1997; Huang et al. 2002, 2003).

Trade liberalisation might also challenge China’s agricultural and rural
economy. There have been serious debates about the impact of World Trade
Organization (WTO) accession on China’s agriculture. Some argue that there
will be substantial adverse impacts from trade liberalisation, affecting
hundreds of millions of farmers (Carter and Estrin 2001; Li et al. 1999).
Others believe that although some impacts will be negative and even severe
in particular areas, the overall effect of accession on agriculture will be
modest (Anderson et al. 2004; van Tongeren and Huang 2004; Martin 2002).
In part, the differences in opinion can be traced to a lack of understanding
of the policy changes that occurred before China’s accession.

The objective of this chapter is to review China’s agricultural development
and policy before and since WTO accession. The chapter is organised as
follows: first, we briefly review China’s agricultural performance and
policies before accession to the WTO. Next, we examine the main features
of the agreement that China must adhere to as it enters the WTO. Third, we
review changes in China’s agricultural policy since joining the WTO. Finally,
we conclude by drawing out the implications of the policy changes.

Agricultural performance and policy before China’s WTO
accession

Agricultural performance

China’s economic liberalisation and structural changes have been under
way for several decades. Although the reforms have penetrated the whole
economy since the early 1980s, most of the transformations began and in
some way have depended on growth in the agricultural sector (Nyberg and
Rozelle 1999). In the period from 1978 to 1984, de-collectivisation, price
increases and the relaxation of local trade restrictions on most agricultural
products accompanied a take-off of China’s agricultural economy. Grain
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output has increased by 4.7 per cent per annum, and there has been even
higher growth in horticultural, livestock and aquatic products (Table 2.1).
Although agricultural growth decelerated after 1985—following the one-off
efficiency gains from de-collectivisation—the country still enjoyed agricultural
growth rates that outpaced the increase in population (Table 2.1).

Despite the healthy increase in agricultural output, the even faster
growth of the industrial and services sectors during the reform era has
begun to transform the rural economy—from agriculture to industry and from
rural to urban. During this process, the share of agriculture in the national
economy has declined significantly. Whereas agriculture contributed more
than 30 per cent of GDP before 1980, its share fell to 16 per cent in 2000
and to less than 13 per cent in 2005. Meanwhile, the share of services rose
from 13 per cent in 1970 to 40 per cent in 2005 (Table 2.2).

Rapid economic growth and urbanisation have boosted demand for
meats, fruits and other non-staple foods—changes that have stimulated
sharp shifts in the structure of agriculture (Huang and Bouis 1996). For
example, the share of livestock’s output value in agriculture more than
doubled from 14 per cent in 1970 to 30 per cent in 2000 (Table 2.2). Aquatic
products rose at an even more rapid rate. One of the most significant signs
of structural change in the agricultural sector is that the share of crops
in total agricultural output fell from 82 per cent in 1970 to 56 per cent
in 2000, and it has continued to fall since China’s WTO accession in 2001.
Moreover, the most significant declines in crop growth rates have been
experienced in the grain sector (Table 2.1).

Changes in the external economy for agricultural commodities have
paralleled those in domestic markets. Whereas the share of primary (mainly
agricultural) products in total exports was more than 50 per cent in 1980, it
fell to less than 10 per cent in 2000 (NBSC 1980-2000). In the same period, the
share of food exports in total exports fell from 17 per cent to 5 per cent. The
share of food imports also fell sharply—from 15 per cent to 2 per cent.

Crop-specific trade trends show equally sharp shifts and suggest that
exports are moving increasingly towards products in which China has a
comparative advantage (Huang et al. 2007). The net exports of land-intensive
bulk commaodities such as grains, cotton, oil seeds and sugar crops have fallen;
exports of higher-valued, more labour-intensive products, such as horticultural
and animal (including aquaculture) products, have risen (Figure 2.1).
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Table 2.1 Annual growth rates of China’s economy, 1970-2004 (per

cent)
Pre-reform Reform period
1970-78 1979-84 1985-95 1996-2000 2001-04
Gross domestic product 49 8.8 9.7 8.2 8.7
Agriculture 2.7 741 4.0 3.4 3.4
Industry 6.8 8.2 12.8 9.6 10.6
Services n.a. 1.6 9.7 8.3 8.3
Population 1.80 1.40 1.37 0.91 0.63
Per capita GDP 3.1 7.4 8.3 7.2 8.1
Grain production 2.8 4.7 1.7 0.03 -0.2
Rice:
Production 2.5 4.5 0.6 0.3 -0.9
Area 0.7 -0.6 -0.6 -0.5 -1.2
Yield 1.8 5.1 1.2 0.8 0.2
Wheat:
Production 7.0 8.3 1.9 -0.4 -1.9
Area 1.7 0.0 0.1 -1.4 -5.1
Yield 5.2 8.3 1.8 1.0 3.3
Maize:
Production 7.4 3.7 4.7 -0.1 5.5
Area 3.1 -1.6 1.7 0.8 2.5
Yield 4.2 5.4 2.9 -0.9 2.8
Other production
Cotton -0.4 19.3 -0.3 -1.9 6.5
Soybean 2.3 5.2 2.8 2.6 2.4
Oil crops 21 14.9 4.4 5.6 0.6
Fruits 6.6 7.2 12.7 8.6 29.5
Meats (pork/beef/
poultry) 4.4 9.1 8.8 6.5 4.6
Fish 5.0 7.9 13.7 10.2 3.5
Planted area:
Vegetables 2.4 5.4 6.8 6.8 3.8
Orchards (fruits) 8.1 4.5 10.4 1.5 2.2

Note: Figures for GDP for 1970-78 are the growth rates of national income in real terms.
Growth rates were computed using regression analysis. Growth rates for individual
commodities and groups of commodities are based on production data.

Sources: National Bureau of Statistics of China, various issues (1985-2005). China
Statistical Yearbook, China Statistics Press, Beijing; Ministry of Agriculture, 1985-2005
(various issues). China’s Agricultural Yearbook, China Agricultural Press, Beijing.
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Table 2.2  Changes in the structure of China’s economy, 1970-2005
(per cent)

1970 1980 1985 1990 1995 2000 2005

Share of GDP

Agriculture 40 30 28 27 20 16 13
Industry 46 49 43 42 49 51 47
Services 13 21 29 31 31 33 40
Share of agricultural output

Crops 82 80 76 65 58 56 51
Livestock 14 18 22 26 30 30 35
Fisheries 2 2 3 5 8 1 10
Forestry 2 4 5 4 3 4 4

Source: National Bureau of Statistics of China, various issues. China Statistical Yearbook,
China Statistics Press, Beijing; National Bureau of Statistics of China, various issues. China
Rural Statistical Yearbook, China Statistics Press, Beijing.

Figure 2.1  Agricultural trade balance by factor intensity, 1985-97
(USS million)
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Source: Huang, J. and Chen, C., 1999. Effects of Trade Liberalization on Agriculture in
China: institutional and structural aspects, United Nations ESCAP CGPRT Centre, Bogor.
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We believe that, taken as a whole, the trends in China’s economic
structure and agricultural trade in the two decades before WTO accession
reveal that the changes that are being experienced as a result of accession
are not new. China was already moving in a direction that was more
consistent with its resource endowments. To the extent that the new trade
agreements reduce barriers to allow more land-intensive products into
the domestic market and the reductions in import restrictions overseas
stimulate the export of labour-intensive crops, the main impact of WTO
accession is to push forward trends that were already under way. The
commitments that China undertook in its WTO Protocol of Accession are
largely consistent with the nation’s long-term reform plans.

Agricultural development policies

Despite the continuity with the past, few can dispute that the terms of
China’s WTO accession agreement pose new challenges to the agricultural
sector. In some cases, there could be large impacts on rural households
and these will undoubtedly elicit a sharp response. While the nature and
severity of the impacts will depend on how households respond, perhaps of
even greater importance is how China’s agricultural policymakers manage
their sector as the new trade regime takes effect. To examine this set of
issues more carefully, in this section we review agricultural policy before
China’s WTO accession and in the next section we examine how WTO
measures change the policy environment in rural China.

Fiscal and financial policies. While government expenditure in most areas
of agriculture increased gradually during the reform period, the ratio of
agricultural investment to agricultural gross domestic product (AGDP)
declined monotonically from the late 1970s to the mid 1990s. In 1978, the
AGDP was 7.6 per cent; by 1995, it had fallen to 3.6 per cent (NBSC 2001).
Moreover, a significant outflow of capital from the agricultural sector to the
industrial sector and from the rural sector to the urban sector took place
during the 1980s and 1990s through the financial system and government
agricultural procurement (Huang et al. 2006; Nyberg and Rozelle 1999). After
the mid 1990s, when China was preparing for WTO accession, investment in
agriculture was increased significantly. This trend of increasing investment
in the agricultural and rural sectors has continued since accession.
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Foreign exchange and trade policies. China’s policies governing the
external economy have played a highly influential role in shaping the
growth and structure of agriculture for many decades. During the entire
Socialist Period (1950-78), the over-valuation of China’s domestic currency
destroyed incentives to export, effectively isolating China from international
exporting opportunities (Lardy 1995). The government, however, allowed
the real exchange rate to devalue by 400 per cent between 1978 and
1994. Except for recent years, when the exchange rate has experienced a
slight appreciation, adjustments in the exchange rate throughout most of
the reform period increased export competitiveness and contributed to
China’s export growth record. This, in turn, has assisted the expansion of
the national economy. Perhaps more than anything, China’s ‘open-door’
policy, including its exchange rate policy, has contributed to the rapid
growth in the importance of the external economy.

Rural development and labour market policies. The shift of labour
from the rural sector to the urban sector lies at the heart of a country’s
modernisation effort, and China has been experiencing this in primarily
two ways: by the absorption of labour into rural firms and by massive
movement of labour into cities. Rural industrialisation has played a vital
role in generating employment for rural labour, raising agricultural labour
productivity and farm incomes. The share of rural enterprises in GDP rose
from less than 4 per cent in the 1970s to more than 30 per cent by 1999.
Rural enterprises dominated the export sector throughout the 1990s (NBSC
2001). Perhaps most importantly, rural enterprises employ about 35 per
cent of the rural labour that works off the farm. In addition to wage-earning
jobsin rural areas, a large and increasing part of the rural labour force—up
from 8 per cent in 1990 to 13 per cent in 2000 (de Brauw et al. 2002)—also
works in the self-employed sector.

Although China’s input markets still had a number of structural
imperfections—such as employment priority for local workers, housing
shortages and the urban household registration system—labour poured into
cities during the 1980s and 1990s and the emergence of labour markets
has been transforming the economy (Lin 1991; Lohmar 1999; de Brauw et
al. 2002). According to a national survey of 1,200 households, more than
100 million rural workers found employment in the urban sector in the
late 1990s (de Brauw et al. 2002). China’s labour markets have allowed
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migrant work to become the dominant form of off-farm activity. Young and
better-educated workers increasingly dominate this activity. It has expanded
fastest in regions that are relatively well off; and has recently begun to draw
workers from parts of the population, such as women, who earlier had been
excluded. If China continues to change at the pace it did in the 1980s and
1990s, and other provinces experience the changes that have taken place in
the richest provinces, China’s economy should continue to follow a healthy
development path and be well along the road to modernisation.

Improved incentives. China’s rural economic reform, initiated in 1979, was
founded on the household responsibility system (HRS). The HRS reforms
dismantled the communes and contracted agricultural land to households,
mostly on the basis of family size and the number of workers in the household.
Most importantly, after the HRS reforms, control and income rights belonged
to individuals. With the exception of the right to sell their land, farmers
became the residual claimants of the outcome of their efforts.

There is little doubt that the changes in incentives resulting from these
property rights reforms triggered strong growth in output and productivity.
In the most definitive study on the subject, Lin (1992) estimated that China’s
HRS accounted for 42-46 per cent of the total increase in output during
the early reform period (1978-84). Fan (1991) and Huang and Rozelle (1996)
found that even after accounting for technological change, institutional
change during the late 1970s and early 1980s contributed about 30 per
cent of output growth. Other researchers have documented impacts that
go beyond increases in output. For example, McMillan et al. (1989) found
that the early reforms also raised total factor productivity, accounting
for 90 per cent of the increase in output (23 per cent) between 1978 and
1984. Jin et al. (2002) also showed that the reforms had a large impact on
productivity, accounting for growth in total factor productivity of more
than 7 per cent annually.

Domestic output price and market liberalisation policies. Although early
in the reforms China’s leaders had no concrete plan to liberalise markets,
they did take steps to change the incentives faced by producers that were
embodied in the prices they received for their marketed surplus. The
important contribution of China’s pricing policy was in the timing and
breadth of the policy change. The first major price rise occurred in 1979,
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almost at the time reformers were deciding to de-collectivise. Agricultural
procurement prices have continued to increase gradually since the 1980s.
Studies confirm the strong impact of these price changes on output during
the early and late years of transition (Lin 1992; Fan 1991; Huang and Rozelle
1996; Fan and Pardey 1997).

In addition to pricing changes and de-collectivisation, another major task
of reformers after the mid 1980s was to create more efficient institutions
of exchange. Markets—whether classic competitive ones or some workable
substitute—increase efficiency by facilitating transactions among agents
to allow specialisation and trade and provide information through the
pricing mechanism to producers and consumers about the relative scarcity
of resources. After 1985, although the process proceeded in a stop-start
manner, market liberalisation began in earnest. Changes in the procurement
system, further reductions in restrictions on commodities trading, moves to
commercialise the state grain trading system and calls for the expansion of
markets in rural and urban areas led to a surge in market-oriented activity.
For example, in 1980, there were only 241,000 private and semi-private
trading enterprises registered with the State Markets Bureau; by 1990,
there were more than 5.2 million (de Brauw et al. 2002).

Despite its stop-start nature, as the right to private trading was extended
to include surplus output of all agricultural products after contractual
obligations to the State were fulfilled, the foundations of the state marketing
system began to be undermined (Rozelle et al. 2000). Reformers eliminated
all planned procurement of agricultural products other than rice, wheat,
maize and cotton; government commercial departments could buy and sell
only through the market. For grain, improved producer incentives were
introduced through reductions in the volume of the compulsory delivery
quotas and increases in procurement prices. Even for grain, the share of
the compulsory quota procurement reached 29 per cent of output in 1984
but declined to 18 per cent in 1985 and to 13 per cent in 1990. The share
of the negotiated procurement at market prices increased from only 3 per
cent in 1985 to 6 per cent in 1985 and to 12 per cent in 1990.
Technology and water infrastructure development. Agricultural research
in China remains almost completely run by the government. Reflecting the
urban bias of food policy, most crop breeding programs have emphasised fine
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grains (rice and wheat). For national food self-sufficiency considerations,
higher yields have been the major target of China’s research program, except
in recent years when quality improvement was introduced into the nation’s
development plan. Although there have been several private domestic and
joint-venture investments in agricultural research and development, policies
still discriminate against them. Today, the record of reform of the agricultural
technology system is mixed and its impact on technological developments
and crop productivity is unclear. Empirical evidence demonstrates that
while agricultural technology has played a critical role in China’s agricultural
productivity growth, the effectiveness of China’s agricultural research
capabilities has been declining (Jin et al. 2002).

Before the economic reforms, the State’s agricultural investment was
focused on building dams and canal networks, often with the input of
corvée labour from farmers. After the 1970s, greater focus was given to
increasing the use of China’s massive groundwater resources (Wang et
al. 2006). By 2005, China had more tube wells than any country in the
world—except possibly India. Although initially this investment was made by
local governments with aid from county and provincial water bureaux, by
the 1990s the national government was encouraging the shift in ownership
that was occurring as pump sets and wells and other irrigation equipment
went largely into the hands of farm households (Wang 2000). At the same
time, private water markets (whereby farmers pumped water from their
own wells and sold it to other farmers in the village) were also encouraged.
The main policy initiative in the surface-water sector after the mid 1990s
was management reform (with the goal of trying to make water use more
efficient).

Trade policy. In addition to important changes in foreign exchange policy
(changes that saw the nation’s currency depreciate steeply and trading
rights become more accessible during the 1980s and 1990s), there have
been a number of other fundamental reforms of China’s international
trading system. Lower tariffs and rising imports and exports of agricultural
products began to affect domestic terms of trade in the 1980s. Initially,
most of the decline in protection affected commodities that were
controlled by single-desk, state traders (Huang and Chen 1999). For many
products, competition among non-state foreign trade corporations began
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to stimulate imports and exports (Martin 2002). Although trade in many
major agricultural commodities was not liberalised, the moves spurred the
export of many agricultural goods. In addition, policy shifts in the 1980s
and 1990s also changed the behaviour of state traders, who were allowed
to increase imports.

Moves to relax the rights of access to import and export markets were
matched by action to reduce the taxes that were being assessed at the
border. A new effort began in the early 1990s to reduce the level of formal
protection of agriculture. From 1992 to 1998, the simple average agricultural
import tariff fell from 42.2 per cent to 23.6 per cent, and by 2001 it had
reached 21 per cent (Rosen et al. 2004).

Overall, agricultural sector trade distortions declined in the 20 years
before China joined the WTO (Huang et al. 2004). Much of the decline in
protection came from decentralising the authority for imports and exports
and from relaxing licensing procedures for some crops (for example, moving
oil and oil seed imports away from state trading firms), as well as foreign
exchange rate changes. Other trade policy changes have reduced the scope
of non-tariff barriers (NTBs), relaxed the real tariff rates at the border
and increased quotas (Huang and Chen 1999). Despite this real and, in
some areas, rapid set of reforms, the control of a set of commodities that
leaders consider to be of national strategic importance—including rice,
wheat and maize—remains with policymakers to a large extent (Nyberg
and Rozelle 1999).

Given the changes made before the country’s accession to the WTO, it
is not surprising that, while it was a major event in China (and will have
an impact on many sectors), in its most basic terms it is a continuation
of previous policies. Hence, the commitments embodied in China’s WTO
accession agreement with respect to the agricultural sector—market access,
domestic support and export subsidies—are essentially a continuation of
what China was doing in the 1990s.

Summary of China’s transition-era agricultural policies. The scope
of China’s policy efforts during the transition era is impressive. Policy
shifts were made in pricing, the organisation of production, marketing,
investment, technology and trade. Although the rate of investment has
risen during the reform period, China is still under-investing in agriculture
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compared with other countries. Taxes—those that are explicit and those
that are implicit in pricing and trade policies—also have fallen. While China
has not reached a point during the transition era where it heavily subsidises
the agricultural economy in a way that characterises its neighbours in East
Asia, it appears, however, to be heading in the direction in which developing
countries at a certain point begin to turn from extraction from agriculture
to net investment in the sector.

Outside of agriculture, many policies and other factors have affected
the sector. Other rural policies—for example, fiscal reform, township and
village enterprise emergence and privatisation, and rural governance—
almost certainly have a large, albeit indirect, effect on agriculture. Urban
employment policies, residency restrictions, exchange rate management
and many other policy initiatives also affect agriculture by affecting relative
prices in the economy, the access to jobs off the farm and the overall
attractiveness of remaining on the farm.

Taken together, these policies have been shown to have a dramatic
effect on China’s agricultural sector. They have increased the output
of food, driven agricultural prices down and improved supplies of non-
grain food and raw materials for industry. The mix of policies—pricing,
property rights, market liberalisation, investment and trade—has also made
producers more efficient; it has freed up labour and other resources that are
behind the structural transformation of the economy. The most convincing
indicators that agriculture is beginning to play an effective role in the
nation’s development are that the importance of grain is shrinking inside
the cropping sector, the importance of the cropping sector is shrinking
inside the agricultural sector and the importance of agriculture is shrinking
in the general economy. Rural incomes and productivity have increased;
however, much of the increase in welfare is being generated by individuals
(and there have been more than 200 million of them) who have been able
to escape from grain production and move into high-valued crops, escape
from cropping and move into livestock and fisheries production and, most
importantly, escape from agriculture (the rural economy) and move into
off-farm jobs (in the city).
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China’s commitments to WTO accession and provisions related
to agriculture

In their most basic terms, the commitments in the agricultural sector can
be classified into three categories: market access, domestic support and
export subsidies (Martin 2002; Colby 2001; Rozelle and Huang 2001). The
commitments on market accession have lowered tariffs on all agricultural
products, increased access to China’s markets for foreign producers of some
commodities through tariff rate quotas (TRQs) and removed quantitative
restrictions on others. In return, China is supposed to gain better access
to foreign markets for its agricultural products, as well as a number of
other indirect benefits.

Its substantial market-access commitments make China’s accession
unique among developing countries that have been admitted to the WTO.
Overall, agricultural import tariffs (in terms of simple averages) declined
from about 21 per cent in 2001 to 17 per cent by 2004. Previously, the
simple average agricultural import tariff had been reduced from 42.2 per
cent in 1992 to 23.6 per cent in 1998.

With a few exceptions—for example, in the case of several ‘national
strategic products’—most agricultural products have become part of a tariff-
only regime. According to this part of the agreement, all non-tariff barriers
and licensing and quota processes should be eliminated. For most commodities
in this group, effective protection fell substantially after January 2002 (Table
2.3). To the extent that tariffs are binding for some of these commodities,
the reductions in tariff rates should stimulate additional imports.

It is important to note, however, that although published tariff rates
have fallen on all of these commodities, imports will not necessarily grow.
Indeed, China has comparative advantage in many of the commodities in
Table 2.3. For example, lower tariffs on horticultural and meat products
might impact on only a small part of the domestic market—such as those
parts that buy and sell only very high-quality products, such as meats for
five-star hotels that cater to foreigners. Although tariffs have fallen for all
products, since China exports many commodities at below world market
prices, the reductions have not affected producers or traders.

The real challenge for agricultural products with tariff-only protection
is, therefore, for commodities such as barley, wine and dairy products. To
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Table 2.3  Import tariff rates on major agricultural products subject to
tariff-only protection in China

Real tariff rates in Effective as of 1 January

2001 2002 2004
Barley 114 (3)? 3 3
Soybean 30 3 3
Edible oils 114 (3)° 9 9
Citrus 40 20 12
Other fruits 30-40 13-20 10-13
Vegetables 30-50 13-29 10-15
Beef 45 23.2 12
Pork 20 18.4 12
Poultry meat 20 18.4 10
Dairy products 50 20-37 10-12
Wine 65 45 14
Tobacco 34 28 10

2 Barley was subject to licence and import quotas; the tariff rate was 3 per cent for
imports within the quota and no above-quota barley with the 114 per cent tariff was
imported in 2001.

® The tariff rate was as high as 114 per cent before 2000 and lowered to 3 per cent in
early 2000.

Source: World Trade Organization, 2001. China’s WTO Protocol of Accession, November,
World Trade Organization, Geneva.

understand what could happen to some of these products it is instructive
to examine the case of soybeans, where producers clearly did not have a
comparative advantage. Before 2000, the import tariff for soybeans was
as high as 114 per cent, importers required licences and soybean demand
was met mostly by local producers. In anticipation of WTO accession,
however, tariffs were lowered to 3 per cent in 2000 and import quotas
were later phased out. Subsequently, imports surged from 4.32 million
metric tonnes (mmt) in 1999 to 14 mmt in 2001 and to more than 20 mmt
after 2003. Prices also fell and the nominal protection rate for soybeans
declined from 44 per cent in early 2000 to less than 15 per cent in October
2001 (Rozelle and Huang 2001). From this case, it can be seen that when
protection rates are reduced from high levels and there is strong demand
for the commodity, imports can increase sharply.
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Such behaviour has, however, been constrained for a class of
commodities called ‘national strategic products’. China’s WTO agreement
allows the government to manage the trade of rice, wheat, maize, edible
oils, sugar, cotton and wool with TRQs. These commodities are covered
under special arrangements. As shown in Table 2.4, the in-quota tariff
is only 1 per cent for rice, wheat, maize and wool (for sugar it is 20 per
cent and for edible oils, 9 per cent). The amount brought in at these tariff
levels is, however, strictly restricted. For example, in 2002, the first 8.45
mmt of wheat came in at a tariff rate of 1 per cent. The in-quota volumes
were to grow over a three-year period (2002-04) at annual rates ranging
from 4 per cent to 19 per cent. For example, maize TRQ volumes increased
from 5.7 mmt in 2002 to 7.2 mmt in 2004. China does not have to bring
in this quantity, but provisions are in place such that there is supposed to
be competition in the import market so that if there is demand for the
national strategic products at international prices, traders will be able to
bring in the commodity up to the TRQ level.

At the same time, there are still ways, theoretically, to import these
commodities after the TRQ is filled. Tariffs on out-of-quota sales (that is,
more than 7.2 mmt in 2004 for maize) dropped substantially in the first year
of accession and fell further between 2002 and 2005. If the international price
of maize were to fall more than 65 per cent below China’s price after 2004,
traders would be allowed to import. During the transition period, however,
the tariff rates were so high (for example, 65 per cent for grains and sugar
in 2004 and edible oils in 2005) that in 2002-05 they were not binding.

After the first four to five years of accession, other changes will take
place. For example, China agreed to phase out its TRQ for edible oils after
2006. State wool-trading monopolies could also be phased out and disappear
gradually for most other agricultural products (Table 2.4). Although the
China National Cereals, Oil and Foodstuffs Import and Export Company will
continue to play an important role in rice, wheat and maize, it will face
increasing competition in grains trading from private firms.

In its accession commitments, China made a humber of other agreements,
some of which are China-specific. First, China must phase out all export
subsidies and not introduce any such subsidies on agricultural products in
the future. Moreover, despite clearly being a developing country, China’s
de minimis exemption for product-specific support is equivalent to only 8.5
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Table 2.4  China’s market access commitments on farm products
subject to tariff rate quotas

Import volume (mmt) Quota growth In-quota Out-of-quota tariff
(state trading share, %) (% p.a.) tariff (%) (% as of 1 January)
Real Quota Quota 2002 2003 2004
2000 2002 2004
Rice 0.24 3.76 5.32 19 1 74 71 65
(100)2 (50) (50)
Wheat 0.87 8.45 9.64 8 1 71 68 65
(100) (90) (90)
Maize 0 5.70 7.20 13 1 71 68 65
(100) (67) (60)
Cotton 0.05 0.82 0.89 5 1 54.4  47.2 40
(100) (33) (33)
Wool® 0.30 0.34 0.37 5 1 38 38 38
Sugare 0.64 1.68 1.95 8 20 90 72 50

2 Figures in parentheses are the percentage of non-state trading in the import quota.

® Designated trading in 2002-04 and phased out thereafter.

¢ Phased out quota for state trade.

Source: World Trade Organization, 2001. China’s WTO Protocol of Accession, November,
World Trade Organization, Geneva; National Bureau of Statistics of China, 2001. China
Statistical Yearbook, China Statistics Press, Beijing.

per cent of the total value of production of a basic agricultural product
(compared with 10 per cent for other developing countries). Moreover,
measures such as investment subsidies for farmers and input subsidies for
the poor and other resource-scarce farmers, which are generally available
for policymakers to use in other developing countries, are not allowed in
China—that is, China must include any such support as part of its aggregate
level of support, which should be less than 8.5 per cent of agricultural
output value.

Because of its socialist background and the difficulty that the world has
had in assessing the scope of the government’s intervention in business
dealings of all types, China agreed to a series of measures governing
the way it deals with the rest of the world in cases of anti-dumping and
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countervailing duties. Put simply, special anti-dumping provisions will
remain for 15 years after China’s WTO accession. In cases of anti-dumping,
China will be subject to a different set of rules that countries can use to
prove their dumping allegations. In addition, the methods that countries
can use against China to enforce anti-dumping claims will differ from most
of the rest of the world. In essence, this set of measures makes it easier
for countries to bring, prove and enforce dumping cases against China.
It should be noted, however, that although the rules differ from those
governing trade among other countries, China will have the same rights
in its dealings with other countries—which could help it in some dumping
matters when it concerns a partner’s export behaviour.

China’s WTO commitments and privileges associated with the measures
in other parts of the agreement also affect its agriculture. For example,
on agricultural chemicals, China has committed to replace quantitative
import restrictions on three types of fertilisers (DAP, NPK and urea) by
TRQs. Tariffs were cut on accession and further cuts have been phased
in since 2005 on almost all industrial products (for example, tractors and
pesticides). Furthermore, China has reduced significantly its non-tariff
measures and eliminated all quotas, tendering and import licensing on
non-farm merchandise since 2005. For textiles and clothing, however, the
current ‘voluntary’ export restraints will not be phased out completely
until the end of 2008, meaning that exports might not expand as fast as
they would under a less restrictive regime. Substantial commitments to
open up services markets in China also have been made.

Policy shifts since China’s WTO accession

While the substantial institutional and marketing reforms implemented in
agriculture since the late 1970s can facilitate the response of households to
the changes that have arisen with the implementation of WTO accession—
and more generally in China’s transition to the post-accession regime—China
still requires considerable reform to meet its WTO commitments (Martin
2002). In fact, the government has realised for a considerable time that it
faces a real challenge. In many instances, officials have taken this challenge
as an opportunity to accelerate continuing reforms in international and
domestic policies.
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Policy responses to WTO accession have taken two forms. First is the
policy response required of China in order for it to keep its commitments and
to adjust its domestic policies to be consistent with those promulgated by
the WTO’s rules. The other is the introduction of measures that are allowed
under the new framework that could help to boost China’s economy and
minimise adverse shocks that arise as a result of the accession. Identifying
the two kinds of policy changes is essential in studying how accession affects
the ways that policymakers respond.

Legal and legislative changes

Many of the most important changes that have occurred because of the
accession are in legal and legislative areas. China reserved the right to
use a transitional period of one year from the date of accession to amend
or repeal any institution, regulation, law or legal stipulation in its current
economic policies in order to make them consistent with the WTO spirit of
non-discrimination and transparency. The government had recognised the
need for this and had already begun to rectify legal rules and legislation
since the late 1990s.

To provide guidance to ministerial and local government authorities in
amending or repealing relevant regulations, laws and policies, the State
Council decreed two important regulations in January 2002: Regulations
on Formulation Process of Laws and Regulations on Formulation Process of
Administrative Laws. Essentially a guide for local governments and ministries,
these new regulations were issued with the aim of handing over many
government functions to the market and directing the government to take a
more regulatory, indirect role in commerce and trade. They try to limit the
role of government and emphasise that its role is primarily one of providing
social and public services. The regulations also seek to simplify administrative
processes and increase the transparency of regulations and policies.

The effort to create and implement this new regulatory framework
is widespread. For example, during the last stage of WTO negotiations,
each ministry formed a leading group or committee to work on all of the
laws and regulations under its jurisdiction. These committees typically
comprised decision makers and experts who had the mandate to clean up
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all regulations and prepare proposals for amending or repealing those laws
and regulations that were not consistent with the WTO rules and China’s
commitments to its accession. Local governments had similar committees.
Ministries and provincial governments are also working closely under the
Standing Committee of the National People’s Congress on those laws and
regulations to be amended or repealed by the congress.

Several recent experiences involving amending laws and regulations
and creating new institutions related to agriculture demonstrate the
effectiveness of these committees and China’s commitment to its WTO
obligations. For example, China’s Patent Law—which was issued originally
in 1984 and amended in 1992—was amended again on 1 July 2001. Many
of the associated regulations were also revised. Moreover, a new set of
regulations on plant variety protection (PVP) was put into effect in 1999
when China became the thirty-ninth member country of the International
Union for the Protection of New Varieties of Plants (UPOV). Soon after
passage of the new regulations, government agencies proposed and
implemented detailed regulations facilitating the implementation of PVP.
The Ministry of Agriculture and the State Forest Bureau also created a new
set of institutions: a series of New Plant Variety Protection Offices. Finally,
China’s Seed Law was issued in 2000. Hence, the PVP and the Seed Law now
protect the rights of new plant varieties. To assist in the implementation
of these laws, the government has set up an intellectual property rights
(IPR) affairs centre under the Ministry of Science and Technology.

To fulfil its legal obligations related to agriculture, the Ministry of
Agriculture has, since 2000, also repealed several regulations that sought
to subsidise certain types of enterprises and apply different rules in
agricultural input industries to different economic actors. Officials have
eliminated the Regulations on the Development of Integrated Agricultural,
Industrial and Commercial Enterprises under State Farms (issued in 1983
to assist in the development of state-owned farms) and the Regulations
on the Development of Rural Township and Village Owned Enterprises
(issued in 1979 to assist collectively owned enterprises). Seed Management
Regulations that gave monopoly powers to local seed companies and
Pesticide Field Trial Rules that discriminated against foreign companies
were abolished.
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Despite these substantial efforts, considerable institutional reforms are
still needed. There are a number of laws and rules that treat domestic and
foreign companies and individuals differently; these need to be changed
to allow China to fulfil its legal obligations under its Protocol of Accession
to the WTO. It could be an even greater challenge to build the nation’s
capacity for effective implementation of the amended and new laws.

Agricultural trade reforms

Changes in tariff policy are more straightforward and simpler than non-tariff
policy reforms. China followed its tariff reduction schedule specified in
the protocol on the first day of 2002. The average tariff rate was reduced
from 15.3 per cent in 2001 to 12 per cent. For agricultural products, the
tariff reduction was from 21 per cent to 15.8 per cent. China has also
implemented its three years of transition for progressively liberalising
the scope and availability of trading rights for agricultural products, as
discussed in the previous section.

Compared with the trend in tariff reduction in the past decade, the tariff
changes necessary under China’s WTO accession should present relatively
few problems. Significant reforms of non-tariff measures are, however,
required—particularly state trading. China agreed to and did phase out
restrictions on trading rights for all products except those under TRQ trade
regimes; here, a more gradual approach to phasing out the state-trading
regimes has been adopted (Table 2.4). Three years after accession, the
private sector has come to dominate the trade of almost all agricultural
products. There are, however, provisions to maintain state involvement in
three commodities: wheat, maize and tobacco.

Technical barriers to trade (TBT) and sanitary and phytosanitary (SPS)
measures, as well as institutional arrangements to fulfil the agreement
on Trade-Related Intellectual Property Rights (TRIPS), are the other
important issues that China has to deal with. The agreements on TBT and
SPS focus on using internationally accepted standards to govern the use
of standards as protectionist devices. This rules-based approach can be
valuable in improving policy formulation, but is likely to require investment
in strengthening standards-related institutions. Comprehensive adoption of
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these measures should lead to improved policies and, by basing policies on
a scientific approach, should lead to a move away from the time-consuming
and inefficient approach of resolving these issues on a political basis. China
has undoubtedly struggled in its efforts to create a fully transparent and
open trade regime with respect to non-tariff barriers.

Domestic market reform and infrastructure development

After more than 20 years of reform, China’s agriculture has become much
more market oriented (de Brauw et al. 2000). Traders move products
around the country with increasing regularity and factor markets adjust
more rapidly. By the late 1990s, only grain, cotton and, to some extent,
silkworm cocoon and tobacco were subjected to price interventions. Even in
these cases, markets—especially those for grain—have become increasingly
competitive, integrated and efficient.

Despite the gains in market performance in recent years, WTO accession
makes demands on China’s domestic agricultural markets. The domestic
marketing policy response to the nation’s WTO accession was substantial
and will continue. Major changes have been aimed at improving the
efficiency of market performance and minimising the adverse shocks that
could arise from external trade liberalisation. Perhaps more than in any
other sector, the full liberalisation of cotton and grain markets in China
clearly showed that its leaders have been using this opportunity to develop
healthy domestic agricultural markets.

In response to WTO accession, the government has ambitious plans
to increase investment in market infrastructure. Leaders see a need to
establish an effective national marketing information network. Officials in
the Ministry of Agriculture have been attempting to standardise agricultural
product quality and promote farm marketing. Some have advocated the
creation of agricultural technology associations. Generally, all of these
moves are part of an effort by leaders to shift fiscal resources that were
once used to support China’s costly price subsidisation schemes (including
domestic and international trade subsidies) to productivity-enhancing
investments and marketing infrastructure improvements.
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Land-use policy

The policy implications of WTO accession on land use and farm organisations
are also being hotly debated. Many concerns have arisen about the ability
of China’s small farms to compete after trade liberalisation. Although
every farm household holds title to land, the average farm size is small
(about 0.5 hectares). Leaders are pleased with the equity effects of the
nation’s distribution of land, as it allays concerns about food security and
poverty. Land fragmentation and the extremely small scale of farms will,
however, almost certainly in some way constrain the growth of farm labour
productivity and hold back farm income growth.

Although most policymakers appear to favour more secure land rights,
they are still searching for complementary measures that will not cancel
all of the pro-equity benefits of the current land management regime.
By law, land in rural areas is owned collectively by the village (about 300
households) or small group (cunmin xiaozu, with 15-30 households) and is
contracted to households (Brandt et al. 2002). One of the most important
changes in recent years has been the extension of the duration of the use
contract from 15 to 30 years. By 2000, about 98 per cent of villages had
amended their contracts with farmers to reflect the longer use rights.

With the issue of use rights resolved, the government is now searching for
a mechanism that will permit the remaining full-time farmers to gain access
to additional cultivated land and increase their income and competitiveness.
One of the main efforts revolves around the development of a new Rural Land
Contract Law. The Standing Committee of the National People’s Congress has
drafted a law and the congress is expected to approve it in the near future.
According to this law, although the ownership rights of land will remain with
the collective, almost all other rights that would have been held under a
private property system are given to the contract holder. In particular, the
law clarifies the rights for transfer and exchange of the contracted land—
something that could be taking effect already, as researchers are finding that
increasing areas of land in China are rented. The new legislation also allows
farmers to use contracted land for collateral to secure commercial loans
and allows family members to inherit land during the contracted period.
The goal of this new set of policies is to encourage farmers to increase their
farm and household short and long-run productivity.
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Farm organisations

The other major attempt to increase farm productivity and agricultural
competitiveness under trade liberalisation is to promote the development
of farmer organisations. At one time, the creation of such organisations
was a politically sensitive issue. Leaders were concerned about the rise
of any organisation outside the government’s authority. Such restrictions,
however, caused a dilemma in reforming the nation’s agricultural and
rural economies. Policymakers are also aware that given the small scale of
China’s farms there are many increases in economic efficiency that might
be achieved by the creation of effective rural organisations and that if they
are successful in raising incomes, there might be an increase in political
stability. The government has now given its support to self-organised farmer
groups that focus on agricultural technology and marketing. The Farmers’
Professional Cooperative Law was issued in October 2006 to facilitate the
development of farmers organisations.

Export subsidies and agricultural support policies

In one of its most fundamental concessions (since most countries are not
required to do so on the basis of their own WTO protocols), China agreed
to phase out its export subsidies in the first year of WTO accession. Such
subsidies have played a considerable role in assisting the export of maize,
cotton and other agricultural products, and in this way have indirectly
supported domestic prices. In fact, after phasing out export subsidies,
several of China’s agricultural sectors (for example, maize and cotton) are
likely to be subject to intensive competition from imports.

Besides the elimination of export subsidies, the WTO accession
commitments place strict controls on the types and amounts of certain
investments. In particular, domestic support to agriculture is divided into
‘Green Box’ and ‘Amber Box’ support. As is the case with other WTO
members, China faces no limitations on the amount of support classified
as Green Box that it can give, but it faces carefully circumscribed rules
regarding the amount of support that can be given to activities classified as
Amber Box. WTO commitments will, therefore, most likely force China to
shift the level and composition of its agricultural support in the future.
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On Amber Box policies, the accession protocol allows a de minimis
level of support equal to 8.5 per cent of agricultural gross value product.
After intense negotiations, the level was set somewhat below that enjoyed
by other developing countries (10 per cent) but above that allowed to
industrialised countries (5 per cent). Moreover, the list of items used in
the computation of China’s Amber Box support is wider than that applied
to other countries (for example, certain agricultural output and input
subsidies for poor farmers that are considered as Green Box in developing
countries are included in the computation of Amber Box in China). On
paper, therefore, China’s hands appear to be quite firmly tied regarding
the scope of the support it is able to provide. When one considers the
amount of fiscal funds that China has historically devoted to these areas,
however, it could be that the de minimis limit will not be binding. The
biggest impact could be some time in the future after China has grown
further and its budget constraint has been relaxed somewhat. China’s
commitment should, however, be thought of as fairly limiting as it closes
off options for supporting its rural activities in ways that its neighbours in
East Asia have done (Martin 2002).

New agricultural and rural development policies

Since the early 2000s, China’s leaders have been considering solutions to the
‘Three Nongs’ issues, which are at the top of the economic development
agenda: agriculture, rural areas and farmers. To facilitate economic
development in these areas, the government has issued four Number One
Documents since 2004. Each of these policy documents was decreed on
the first day of the year (the order in which policy documents are issued
normally reflects the importance of the policy).

Each of these documents had a specific focus on agricultural and rural
development. The 2004 document was aimed primarily at raising farmers’
incomes through reducing and eliminating agricultural taxes and fees
paid by farmers, increasing income transfer to farmers—particularly those
in the western regions—promoting agricultural structural changes and
facilitating farmers’ off-farm employment. The 2005 document called for
substantial increases in agricultural production capacity through massive
government investment in technology, land, water and agricultural and
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rural infrastructure. A new rural development strategy—a new socialist
countryside development—was the focus of the 2006 Number One
Document.

The highlight of the 2007 document was nation-wide abolition of all
agricultural taxes, a plan for increasing investment in agricultural and rural
development in the eleventh Five-Year Plan period and a commitment to
poverty alleviation and other issues such as rural education, sanitation,
healthcare, cultural development and community participation. The 2007
document emphasised the critical importance of modern agricultural
techniques to the new socialist countryside development.

Conclusions

In this chapter, we have attempted to meet three objectives. First, we
briefly reviewed China’s existing agricultural policy, the past performance
of China’s agriculture and how it changed during the 20 years of reform
before China’s WTO accession. Next, we examined the main features of the
agreement that China committed to in order to join the WTO. Finally, we
briefly reviewed the policy changes since China joined the WTO.

We believe that one of the most important messages from this chapter is
that, contrary to some opinions, China has begun to adjust to a post-accession
environment. Tariffs have been reduced, many laws have been amended,
public investment portfolios shifted and policy strategies changed to help
China meet its commitments and assist its farmers to take on new roles. That
is not to say that the job is over—far from it. The strides that the government
has taken so far show that it understands the role it must play as a member
of the WTO and that it is committed to living up to its obligations.

Most fundamentally, the government’s response to WTO accession
involves an entire paradigm shift: from direct participation in the economy
to taking on a more indirect regulatory and fostering role. The government
has to establish institutions that allow it to create and manage public goods.
It needs to regulate markets to correct for market failures. It needs to
do the things that the private sector is not willing to do and to do those
things that will enhance the productivity of the nation’s economic actors.
It also needs to move away from an attitude that China’s producers need
to produce everything and establish an environment that foreign firms will
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be willing to invest in and into which they are willing to bring their best
technology and management practices.

Another finding of importance is China’s commitment to agricultural
and rural development. China has made agricultural and rural development
a top priority in the process of modernising its economy. Investment in
agricultural and rural development has increased substantially since China
joined the WTO in 2001 and can be expected to grow in coming years.
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The impact on its agricultural sector
and grain policy

Feng Lu

China’s WTO accession was approved on 27 September 2001, and China finally
joined the WTO at the annual Ministerial Meeting of the WTO in November
2001. The further integration of China into the international economy will
undoubtedly bring profound economic and social changes to China. The issue
has been widely debated in China in recent years. Of the implications of
China’s accession to the WTO, the impact on China’s agricultural sector is
of particular importance as it links to sensitive issues such as rural income
and food security. As a result, the significance of the debate on the issue of
the agricultural impact has been far beyond that suggested by the share of
agriculture in China’s GDP or its external trade.

China’s WTO entry commitments in the agricultural sector

By 2001, China had concluded bilateral agreements with every nation except
Mexico' but only the US-China Agreement was available to the public. In
principle, China’s commitments could differ from agreement to agreement.
The WTO Secretariat’s task was to combine the best commitments from each
and aggregate them into a single combined text. The combined text would
become the basis for the final documents for China’s WTO accession, and
all member countries would have recourse to the combined text. However,
as for the agricultural commitments, it is widely believed that the US-China
Agreement has addressed most of the important issues in this sector.
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Following the signing of the bilateral agreement on 15 November 1999,
the China Trade Relations Working Group under the US government released
a document that specified the contents of China’s commitments including
for the agricultural sector. It specifically mentioned that the upper limit of
China’s agricultural subsidy would be determined in the phase of multilateral
negotiation in Geneva. Agreement on this issue was finally reached in June
2001. On the basis of the information currently available, the agricultural
commitments made by China with respect to WTO accession mainly cover
three aspects: tariff binding and tariff reduction, a tariff rate quota system
and reduction of market distortion measures.

Tariff binding and tariff reduction

China commits to establish a ‘tariff-only’ import regime; all non-tariff barriers
will be eventually eliminated. Any other measures, such as inspection, testing,
and domestic taxes must be applied in a manner consistent with WTO rules on
a transparent and non-discriminatory bases and all health measures must be
based on sound science. The tariff on agricultural products will be reduced
from an overall average of 22 per cent to 17.5 per cent, while the average duty
on agricultural products of priority interests to the US will fall from 31 per
cent to 14 per cent. Table 3.1 details the specific tariff reduction commitments
for major agricultural products and the time path over which they will be
phased in. For example, the tariff on imported fresh cheese will be reduced
from the current level of 50 per cent to 12 per cent. The tariff reduction will
be phased in by 2004 (the final year for implementation of Uruguay Round
agreements for development countries) in equal annual instalments.

Tariff rate quota system

China will replace its agricultural import quota and licensing system with a
tariff rate quota (TRQ) system. The TRQ system has been widely adopted
by WTO members in respect to some sensitive bulk agricultural products.
The system is characterised by a two-tiered discontinued tariff rate divided
by a benchmark quantity of quota. Imports of a given product within quota
are subject to very low duties whereas imports above the quota face very
high, usually prohibitive, duties.

56



China’s WTO accession

Table 3.2 reports TRQs for five bulk agricultural products that are
regarded as sensitive by China. For example, cotton will have an annual
import quota of 734,000 tonnes upon China’s WTO accession with an in-
quota duty of 1 per cent. The cotton quota will increase to 894,000 tonnes
over the transition period of implementation that ends by 2004. To ensure
the state monopolistic power in cotton trading will not be used to impede
commercial imports of cotton after China’s WTO accession, 67 per cent of
the quota will be allocated to non-state enterprises. It is further specified
that if the TRQ share reserved for importation by a state trading company
is not contracted for by October of any given year, it will be reallocated
to non-state trading entities.

Due to food security considerations, wheat, rice and corn are subject to
TRQ regulation. The total quota for grain will increase from 14.47 million
tonnes upon WTO accession to 22.16 million tonnes by 2004. The in-quota
duty for pure grain is 1 per cent and for processed grain products may be
higher than 1 per cent but not exceed 10 per cent. Market shares for grain
imports will be assigned to non-state enterprises.

Reduction of market distortion measures

China also made commitments to reduce market distortions in both
domestic distribution and the foreign trade of various agricultural products
and inputs.

First, China has, in principle, committed to allow foreign companies to
have full trading rights, including rights in retail, wholesale, warehousing and
transportation. These measures imply that the traditional state monopolies in
foreign trade and domestic distribution for some agricultural products will be
reformed. China agrees that any entity will be able to import most products
into any part of China. This commitment is to be phased in over a three-year
period with all entities being permitted to import and export at the end of
the period. China will permit foreign enterprises to engage in the full range
of distribution services for chemical fertilisers after a five-year transition
period. China will gradually reform the long entrenched state monopoly in
grain and other bulk agricultural products. Non-state enterprises will take
different market shares in sensitive bulk agricultural products Table 3.2).
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Table 3.2  China’s TRQ system for selected agricultural products (‘000
metric tonnes)

Products Initial TRQ 2004 TRQ In-quota duty Private share
(per cent) (per cent)

Cotton 734 894 1 67

Wheat 7,300 9,636 1-10* 10

Corn 4,500 7,200 1-10* From 25 to 40

Rice 2,670 5,320 1-10* 50 and 10**

Soybean oil 1,718 3,261%** 9 From 50 to 90

Notes: * 1 per cent of duty for grain and no more than 10 per cent for partially processed
grain products.

** 50 per cent of duty for short and medium grain rice; 10 per cent for long grain rice.

*** TRQ will be phased out by the year 2006.

Source: China Trade Relations Working Group, US Government, 15 February 2000.

Second, China agrees not to use export subsidies for agricultural
products after it joins the WTO. China also commits to cap and reduce
trade-distorting domestic subsidies. Although a serious dispute occurred
over the upper-limit level of the subsidy, final agreement was reached in
June 2001 that total trade-distorting domestic subsidies for agriculture
under the title of ‘Amber Box’ would not exceed 8.5 per cent of China’s
agricultural GDP.

Third, China commits to abide fully by the terms of the WTO Agreement
on Sanitary and Phytosanitary Measures, which requires that all animal, plant,
and human health import requirements are based on sound science, not on
the basis of a political agenda or protectionism concerns. On the basis of this
commitment, China and the United States agreed bilaterally the terms for the
removal of the restrictions on importation of US wheat, citrus, and meat.

Growth of China’s economy and agriculture: the setting for the
impact assessment

To give an assessment of the impact of further opening up of China’s
agricultural sector, it is necessary to have a look at the background to
China’s recent economic growth and structural changes, especially with
respect to its agricultural and rural sector.
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Growth and institutional reform

Thanks to the implementation of market-oriented reform and opening-up
policies, China’s economy achieved remarkable growth during the last 20
years or so. Nominal per capita GDP grew from 379 yuan to 6,534 yuan
during the period of 1978-99. Real GDP per capita in 1999 was 5.22 times
as high as that in 1978, recording an average annual growth rate of 8.2 per
cent (China Statistical Yearbook 2000:53, 56). Rural residents’ income per
capita increased from 133.6 yuan in 1978 to 2,210.3 yuan in 1999 (China
Rural Statistical Yearbook 2000:249). Deflated by the retail price index, the
average annual income growth rate for rural population was 7.5 per cent.
Both urban and rural residents benefited from the enormous economic
growth; however, rural income has grown more slowly. As a result, the
income gap between rural and urban households has widened. Within the
rural population, the income gap between the east, middle and west regions
has also increased. The income inequality between rural and urban areas
and between the rural regions has raised concern among policymakers and
the general public.

Production of major food and other agricultural products has increased
at different rates over the last 20 years or so (Table 3.3). Bulk agricultural
products such as grain and cotton grew at rates of less than 3 per cent
per annum during the period, in part because the growth in demand for
consumption of the products has been relatively low. Output of other
products such as fruit, meats and aquatic products increased more quickly;
again because of changes in diets towards these products as incomes
increased. In contrast to the widespread concern about severe shortages
in the supply of grain and other agricultural products in the late 1980s
and the mid 1990s, China’s agricultural sector has been facing problems
of oversupply in recent years.

Of many factors behind the unprecedented growth in China’s agricultural
sector, two have been critically important. One is the technological progress
that has fundamentally changed the agricultural production function. The
other is the market oriented reform that has provided incentives for farmers
to work harder and better. The past performance of the Chinese agricultural
sector is suggestive in gauging the growth potential of Chinese agriculture.
If it can be assumed that technological progress in agriculture will not halt
and the market reform will not be reversed, China’s agricultural system
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Table 3.3  Production growth for selected agricultural products in
China (million tonnes)

Products 1978-79 1998-00 Growth rate (per cent)
Total Annual
Grain 312.70 510.30 63.2 2.4
Oil-bearing crops 6.45 24.57 281.4 6.9
Cotton 2.44 4.16 70.6 2.7
Fruit 6.70 58.50 772.0 11.4
Pork, beef and mutton 10.30 58.40 466.7 9.7
Milk 0.98 7.81 696.4 10.9
Aquatic products 4.08 40.14 883.9 12.1

Source: State Statistical Bureau (SSB), 1995 and 2000. Zhongguo Tongji Nianjian [China
Statistical Yearbook], Zhongguo Tongji Chubanshe, Beijing.

should be able to provide sufficient food and agricultural products to meet
the growing demands of this huge and rapidly changing economy.

The institutional system in the Chinese rural sector has undergone
fundamental change since the first market-oriented reforms were
implemented in the late 1970s. The household contract responsibility
system in the initial reform period successfully transformed the agricultural
economy from the collectively-owned and managed system to a peasant
household-based system. Reform of the agricultural distribution system
began in the mid 1980s. Deregulation of residence and labour mobility
has made it possible for peasants to migrate to urban areas to explore
opportunities for work at higher incomes. However, the reform agenda
is unfinished. For example, reform of the distribution system for bulk
agricultural products such as grain and cotton has undergone several
setbacks since the mid-1980s. The policy reversals were not only detrimental
to farmers’ incomes and long-term economic growth but also caused
hundreds of billions of yuan of losses through non-performing loans in
the China Agricultural Policy Bank. Urban-biased policies still exist in
areas from public expenditure to job market regulation. We need to bear
these factors in mind in assessing the impact of China’s WTO accession on
agricultural sectors.
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Trade pattern and comparative advantage in China’s agriculture

The direct impact of WTO accession on a given sector will show in changes
in its trade flow. To help assess the trade impact, it is useful to look at
China’s agricultural trade pattern since the 1980s. The statistical code in the
Chinese customs data collection changed from the SITC to the HS system in
1992, causing difficulties in the observation of trends in agricultural trade
over the last 20 years or so. A cross-coding system has been produced to
facilitate analysis of the data for Chinese agricultural trade in a consistent
way throughout the 1980s (Lu 2000).

Figure 3.1 reports data on Chinese agricultural trade. There are clearly
positive trends in exports and imports of agricultural products. Exports
increased from about USS$4 billion in the early 1980s to a peak level of US$14
billion in the mid 1990s. However, exports declined significantly as a result

Figure 3.1  China’s agriculture trade, 1981-99 (USS$ million)
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Source: China General Administration of Customs, various issues, China Customs
Statistical Yearbook, Zhongguo Haiguan Chubanshe, Beijing; China General Administration
of Customs, various issues, China Customs Statistical Yearbook, Zhongguo Haiguan
Chubanshe, Beijing.
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of shrinking markets in the East Asian economies due to the Asian economic
crisis but surged again in 2000? with the economic recovery under way in
the Asian economies. Imports declined substantially in the first half of the
1980s, followed by the first wave of growth in the second half of the 1980s.
Imports declined again in the early years of the 1990s but surged from 1993
and peaked in 1995 when total imports reached US$12 billion. Total exports
of agricultural products have exceeded imports in value terms for most years
during the period. As a result, the value of net exports for the agricultural
sector has been positive and growing for most of the period.

To investigate the structural changes in China’s agricultural trade,
agricultural products are divided into seven categories: bulk agricultural
products; animal products as food; non-food animal products; fishery
products; horticulture products; drinking and tobacco products; other
miscellaneous products. Figures 3.2 and 3.3 report exports and imports,
respectively, of the seven categories of agricultural products over the
period 1981-99.

On the export side, fishery and horticultural products (vegetables
and fruits in particular) showed remarkable growth momentum over the
period. On the import side, bulk agricultural products such as grain and
oil-bearing products held by far the largest share. From the perspective
of the food trade, the basic structural features shown by the data present
a noticeable ‘food for food pattern’. As argued by Lu (1998), the most
competitive Chinese agricultural products in the international market
tend to derive from labour-intensive activities whereas those lacking
competitiveness are usually land-intensive products. The evidence suggests
that the evolution and structure of China’s agricultural trade are consistent
with the economic principle that links the structure of the trade flows with
underlying comparative advantage and therefore to factor endowments
among the different economies.

The setting for agricultural liberalisation

The combination of the factors briefly overviewed above present the
setting for assessing the impact of China’s WTO accession on its agricultural
sector and its food policies. First, China is currently experiencing dynamic
growth and has benefited enormously from market-oriented reform as well
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Figure 3.2  Structure of China’s agricultural exports, 1981-99 (USS million)
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Source: China General Administration of Customs, various issues, China Customs Statistical
Yearbook, Zhongguo Haiguan Chubanshe, Beijing; China General Administration of Customs,
various issues, China Customs Statistical Yearbook, Zhongguo Haiguan Chubanshe, Beijing.

Figure 3.3  Structure of China’s agricultural imports, 1981-99 (US$ million)
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as integration with the rest of the world over the last 20 years or so. During
this period, the diet of the Chinese people has been substantially improved
and food security has been more assured than at any time in its long history.
Second, market reforms in agriculture and in other sectors are not complete.
There are still large gains that may be tapped through completion of the
reform agenda. Assessment of the agricultural impact needs to take into
account the institutional impact. Third, income gaps between rural and
urban areas as well as among rural residents in the different regions have
become important issues for the long term economic growth and social
stability of China. The income effects of agricultural liberalisation and their
regional distribution deserve special attention. Finally, as indicated by China’s
agricultural trade pattern since the 1980s, China has comparative advantage
in labour-intensive agricultural products and has comparative disadvantage
in land-intensive products. It may be reasonably inferred that WTO accession
will produce two kinds of trade impacts for the Chinese agricultural sector:
growth of exports of labour-intensive agricultural products and increase in
imports of land-intensive agricultural products.

Agricultural sector impacts of China’s WTO accession

It has been widely acknowledged that WTO accession will be a milestone
in the process of China’s integration into the global economy. It will
undoubtedly produce tremendous challenges and opportunities for the
Chinese agricultural sector.

Opportunities and benefits of agricultural liberalisation

The potential benefits for the Chinese agricultural sector from WTO
accession may be assessed through three effects. The first is its institutional
reform impacts. Although market-oriented reform has made possible
great achievements in the Chinese agricultural sector, the reform agenda
is unfinished. Periodic reversals to the state monopolistic system in the
domestic distribution of bulk agricultural products such as grain and
cotton have led to huge claims against the Government budget over the
past 15 years. The unstable policy environment has also been detrimental
to agricultural growth and farmers’ interests. The state monopoly in the
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distribution of agricultural inputs such as fertiliser and seeds also results
in efficiency losses. It is widely expected that WTO accession will advance
the reform agenda in these areas. Although it is difficult to forecast the
institutional impacts, the strong interaction between institutional reform
and economic performance in the Chinese economy over the past 20 years
or so indicates the potential importance of these effects.

The second potential benefit of WTO accession is its export-promoting
effect. WTO accession and future agricultural trade liberalisation will
reduce trade barriers both in China and in the rest of the world. This will
help China further expand exports of the agricultural products in which it
has comparative advantage. On the basis of observation of the historical
pattern of China’s agricultural trade, exports of aquatic and meat products
are likely to increase as a result of trade liberalisation. Abandonment of
the grain self-sufficiency policy will be a crucial factor in achieving this
export expansion because liberalisation of the grain trade will reduce feed
grain costs and increase the competitiveness of animal production using
feed grain inputs. Exports of horticultural products such as vegetables and
fruits may increase, as their production is relatively more labour intensive
than bulk agricultural products. Exports of traditional specialties such as
honey and tea may also increase as foreign trade barriers are reduced. As
the value of labour-intensive agricultural products usually has a relatively
larger labour element, growth of these exports may produce favourable
income effects in the rural economy.

The third potential benefit of accession is its welfare effect. Domestic
prices for most agricultural products are likely to decline as a result
WTO accession. A partial equilibrium model, China’s Agricultural Policy
Analysis and Simulation Model (CAPSiM), developed by the China Centre
for Agricultural Policy (CCAP) at the China Academy of Sciences (CAS),
compared a WTO accession scenario with a base scenario without WTO
accession. The results indicate that the prices of bulk agricultural products
such as corn, wheat and soybean will reduce by about 20 per cent (Huang
2000). Although the projected price reduction is hypothetical, it is
generally agreed that trade liberalisation tends to reduce market prices
for the products in question. With the price decline for food and other
agricultural products, the purchasing power of a given income will increase
and consumers’ welfare will be improved.
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Adjustment costs of WTO entry and their income implications

Agricultural liberalisation may also produce challenges and adjustment
costs for the Chinese agricultural sector. The logic is simple. China’s WTO
commitments for the agricultural sector include tariff reductions, market
access and reform of state monopolies in agricultural trade. Although
these measures may increase the long-term competitiveness of China’s
agricultural sector and therefore contribute to income growth for the
Chinese rural population, the structural adjustments necessary are likely to
cause short-term difficulties for Chinese farmers. For example, as indicated
by Table 3.1, tariffs for most dairy products will decline from 50 per cent
to 10-12 per cent; tariffs for apples and eight other fruits will be reduced
from 30-40 per cent to 10 per cent. The measures will reduce the Chinese
renminbi (RMB) price of foreign imported goods and therefore increase
competitiveness of these foreign products in Chinese markets. Other things
being equal, the structural adjustments from the reduction of tariffs imply
shrinking of the domestic production of these products and adjustment
costs for farmers. The magnitude of the substitution effects from growing
imports for domestic products will depend upon relative prices between the
domestic market and the international market for the product after WTO
entry. For example, the import-led substitution effects may be relatively
small for fruits in which domestic production has an apparent comparative
advantage. The external shock may be significantly larger for dairy products
as dairy production is less competitive.

The TRQ system for sensitive products is a double-edged sword for
domestic production. On the one hand, it provides a protective mechanism
for domestic production, as imports are usually unable to exceed the
quota threshold. On the other hand, the TRQ system makes it impossible
to restrict imports of the products within the quota, should the import
prices of these products be significantly lower than the domestic prices. As
bulk agricultural products such as grain and oil-seed bearing products are
usually land intensive, and China generally lacks comparative advantage in
these products, imports of bulk agricultural products may increase. As a
result, domestic production will face adjustment pressures. Possible import
surges of grain, especially corn, are of most concern. If average annual
imports of corn increase by 5 million tonnes as a result of WTO accession,
domestic corn production has to be reduced by that amount.
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Production adjustment costs have obvious implications for rural income.
Although it may be reasonably believed that the resources released by
reduction of production will be used more efficiently in other activities in
the long run, in the short run farmers may not be able to find other profitable
activities to employ the released resources, including their own labour. As
a result, farmers’ income may be negatively affected. This issue has been
extensively analysed within the framework of simulation models (Huang 2000;
Tian 1999; Li et al. 2000). On the basis of simulation of the above-mentioned
CAPSiM model, bulk agricultural products such as grain, cotton, oil-bearing
products and sugar products will decline by 2.5 per cent to 7.7 per cent. As
a result, farmer income will be reduced by the amount equivalent to the
total income of 3 million labourers in recent years (Huang 2000). It should
be borne in mind, however, that the degree of accuracy of the estimated
results depends upon the assumptions of the model, the interaction of various
economic variables, and the reliability of the statistical data and the estimated
parameters. The projections nevertheless highlight the importance of the
short-term income effects of WTO accession for farmers. As income inequality
between the rural and urban population has become a crucial issue for the
overall economic and social development of China, the potential adverse
income effects for the rural population deserve special attention.

Food security and WTO accession

In the debate over the effects of China’s WTO accession, the impact on China’s
long-term food security has been frequently raised. There are concerns that
WTO accession will place China’s long-term food security at risk. For a huge
country like China, food security has been and will continue to be a very
important objective. There are no doubts whatsoever of the importance and
legitimacy of the food security objective per se. However the assertion that
agricultural liberalisation will harm food security is questionable.

Concerns about the detrimental impact of China’s WTO accession on
its food security are mainly based upon the possible surge in grain imports
as a result of the implementation of the tariff quota system. Although the
imports of grain into China may increase after China’s entry into the WTO,
they are unlikely to harm China’s food security. We approach the issue from
the following four perspectives.
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First, the volume of the tariff quota for all grains increased from 14.5
million tonnes upon China’s entry into the WTO to 22.2 million tonnes
by 2004. China’s imports of grain in 1995 were 20.81 million tonnes, only
fractionally less than the peak level of the quota (China Statistical Yearbook
1996:592). These imports did no harm to China’s food security; therefore,
it does not appear convincing to argue that slightly higher imports will
damage China’s food security.

Second, the White Paper on grain security published by the Chinese
Government in 1996 set 95 per cent of grain self-sufficiency as a reference
line for assuring the objective of grain security for China. In principle, the
desirable level of grain self-sufficiency for China may depend upon many
changing factors in future, such as the level of food consumption, the
international environment, and China’s foreign exchange payment ability.
It is arguable that China’s food security objective may be consistent with
a 90 per cent or even lower grain self-sufficiency to allow a larger role to
be played by the international market. However, even with this official
guideline that is cautious and conservative in nature, the tariff quota for
grain may not exceed the upper limit of grain import ratios. China’s total
consumption of grain in recent years is about 500 million tonnes. As total
grain consumption is likely to increase, a 22 million tonnes grain quota
would be less than 4.4 per cent of total grain consumption by 2004. Taking
into account other factors such as imports of other grains except corn,
wheat and rice, imports are unlikely to exceed the 5 per cent of total grain
consumption by a significant margin.

Third, the above discussion is based on the assumption that imports of
grain will reach the quota level. However this assumption is quite uncertain.
The tariff quota for grains in the package of market access arrangements for
China’s WTO accession only represents the import opportunity for foreigners
not China’s import obligations. How much grain will be imported during the
period from the year of China’s entry into WTO to 2004 will depend upon
the relative price for the different grains between the Chinese domestic
market and the international market. Although China’s grain imports are
likely to increase as grains are generally land-intensive products in which
China lacks comparative advantage, it is also quite possible that future
imports of grain will be significantly lower than the quota. If grain imports
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to the quota level are unlikely to harm China’s food security, lower imports
must make the gloomy predictions even more unrealistic.

Finally, the traditional argument asserting the detrimental impact
of grain imports on food security usually mentions the constraint of the
foreign exchange capacity to purchase grains. This argument made sense
in the 1960s and 1970s during which time the grain import bills usually
consumed more than 10 per cent of total export revenues. Around 1961
when China was hit by the severe famine brought about by the disastrous
policy mistakes made by the Government, the proportion of grain import
costs in total export revenue reached as high as 25 per cent.? Under these
circumstances, foreign exchange was indeed a critical constraint on the
growth of grain imports and therefore had serious implications for food
security. However, the situation has fundamentally changed since the
economic reforms were implemented. The past two decades or so have
witnessed tremendous growth of China’s export sector. Total export revenue
increased from US$9.75 billion in 1978 to US$249.2 billion in 2000—an average
annual growth rate of 15.1 per cent.* As a result of the growth of exports,
future grain imports can at most consume only a small fraction of total
export revenue. On the basis of projected grain prices, 22.2 million tonnes
of grain may consume US$3-4 billion. In 2000, China’s export revenue was
more than USS$200 billion; hence grain imports would be 1.2-1.6 per cent
of total export revenue in 2000. It is likely that net grain imports will be
an even lower percentage of total export revenue in the future.

The regional pattern of the agricultural impact of WTO
accession

In light of the historical pattern of China’s agricultural trade, the one-off
trade flow effects of WTO accession may be negative for the agricultural
products in which China lacks comparative advantage and positive for those
products in which China has comparative advantage. As the provinces and
regions of China are very diversified in terms of geographical settings and
economic conditions, the trade impact of WTO accession on agriculture is
likely to differ significantly among the different regions.
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‘Export promoting effects’ and ‘substitution effects from imports’

The logic and the analytical technique used for the analysis are simple.
The historical performance of China’s agricultural trade indicates that WTO
accession is likely to strengthen the tendency for imports of land-intensive
agricultural products on the one hand, and encourage exports of labour-
intensive agricultural products on the other. In other words, WTO accession
will likely produce two trade flow effects. One is the positive export-
promoting effect and the other is the negative substitution effect from the
growth in imports. As regards the pattern of export promoting effects, it may
link closely to the domestic distribution of comparative advantage for labour-
intensive agricultural products. Those regions with comparative advantage
in labour-intensive agricultural products are likely to benefit more from the
potential export expansion effects of the WTO accession, and vice versa.

The regional pattern of substitution effects will depend upon how
domestic production of land-intensive products is substituted. From an
analytical point of view there are at least two possibilities. One possibility is
based on an assumption that growing imports of land-intensive agricultural
products will largely substitute for domestic production of these products
in the regions with relatively high production costs for these products.
So those provinces with relative domestic advantage in land-intensive
agricultural products may incur relatively small adjustment costs from
the possible import surge effects, and vice versa. Alternatively, it may
be assumed that growing imports of land-intensive agricultural products
will substitute for domestic production of these products in proportion to
the relative concentration of the production across the regions. The two
assumptions have different implications for the regional distribution of the
substitution effects and the adjustment costs.

Regional production concentration indices for major agricultural
products

To examine the regional pattern of trade flow impacts on China’s agricultural
sector resulting from WTO accession, we need to know the regional
distribution of comparative advantage of the two categories of agricultural
products. On the basis of economic principles, a product or a production
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activity with comparative advantage in an economy or a region may be
defined as one where the opportunity costs associated with the activity
are relatively low. Alternatively, comparative advantage may be defined as
the activities that utilise the abundantly endowed resource in an economy
or region at a relatively high intensity. Providing a direct measure of
comparative advantage for the various products across the regions of China
would require data on opportunity costs or factor intensities, as well as
production cost proportions. This would be highly demanding. Therefore,
we use an alternative method to measure comparative advantage. Similar
to the widely used method that takes the export concentration index for
a commodity as an indicator of ‘revealed’ comparative advantage, we
use the ‘production concentration index’ of a product for a region as an
indicator of comparative advantage. The production concentration index of
a product for a region is defined as the ratio of the sown area (or output)
for the product per capita of the agricultural population for the region
divided by the same ratio for the nation as a whole. The interpretation
of the index is straightforward: a region has a comparative advantage if
the measured value of the production concentration index is larger than
one and has a comparative disadvantage if the value is less than one. The
greater the margin by which the index exceeds (or is less than) one, the
stronger the comparative advantage (or disadvantage) is for the given
product in the region.

Table 3.4 presents the ratios of production concentration for major
agricultural products for the provinces (as well as the autonomous
regions and municipalities under the direct administration of the central
government). The average indices for three broadly defined regions (the
east, middle and west regions) are also reported. As indicated by the
results, production concentration indexes for the labour-intensive products
are relatively high for the east region and low for the west region, with the
middle region in between. By comparison, production concentration indexes
for the land-intensive products are relatively high for the west region and
low for the east region, with the middle region again in between.

To facilitate the examination of the regional distribution of the
agricultural impact of China’s WTO entry, it is useful to present the
concentration indices for the two categories of agricultural products in the
framework of a plane-coordinate system (see Figure 3.4). The horizontal and
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Figure 3.4 Graphic presentation of the concentration ratios for land-

intensive and labor-intensive agricultural products for
provinces and regions, 1997-99
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Notes: Xinjiang, with a concentration index for land intensive products of 8.9 and 1.01 is
a remote outlier and therefore is not shown in the diagram.
Source: Data are from Table 3.4.

vertical axes of the system represent concentration ratios for labour-intensive
and land-intensive products, respectively. Two additional lines representing
the ratio of one for labour-intensive and land-intensive products divide the
space of the plane system into four areas. All points located in the north east
quadrant show indices for land and labour intensive products higher than
one. The points in the south west quadrant represent the combinations of
measurements for land and labour-intensive products lower than one. The
points in the south east quadrant indicate land-intensive products with indices
higher than one and indices for labour-intensive products lower than one;
the north west quadrant shows the opposite combination of indices.
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Regional pattern of the agricultural impact: Scenario one

Scenario one follows from the assumption that increased imports of land-
intensive products resulting from WTO entry will mainly substitute for
domestic production in the provinces that lack comparative advantage
in these products. On the basis of this assumption, as well as discussion
of the rationale for distribution of the export promoting effects, we may
compare the agricultural trade impacts for provinces and regions in the
different quadrants in Figure 3.5.

Seven provinces and regions (Hainan, Liaoning, Guangxi, Hebei, Hubei,
Jiangxi and Jilin) located in the north-east quadrant are likely to have the
best outcome from the agricultural liberalisation. As these provinces appear
to have comparative advantage in labour-intensive agricultural products,

Figure 3.5 Regional pattern of the agricultural impact: scenario one
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they are likely to benefit more than the national average from export
expansion of labour-intensive agricultural products. They may also incur
relatively small adjustment costs from the import surge of land-intensive
products as they also have comparative advantage in these activities.

The payoff for the group of six provinces and regions (Jiangsu, Hunan,
Sichuan, Hunan, Chongging and Guizhou) located in the south-west quadrant
may be the most unfavourable as they lack comparative advantage in both
labour-intensive and land-intensive agricultural products. As a result, they
are likely to shoulder relatively large adjustment costs arising from the
external shocks of import growth for land-intensive agricultural products
and obtain a relatively smaller share of benefits from expansion in exports
of labour-intensive agricultural products.

The seven provinces and municipalities directly under administration of
the Central Government located in the north-west quadrant are likely to
enjoy relatively large benefits from the export expansion of labour-intensive
products. But they are also likely to face relatively large adjustment costs
from the import growth of agricultural products that are land intensive in
nature. Finally, there are 11 provinces and regions (Xinjiang, Heilongjiang,
Inner Mongolia, Ningxia, Qinghai, Shanxi, Shaanxi, Anhui, Yunnan, Gansu
and Henan) located in the south-east quadrant for which the benefits and
costs are likely to be relatively small (Figure 3.5).

The coastal regions are likely to be the major beneficiaries from export
expansion of labour-intensive products while the vast inland provinces
and regions will have relatively small benefits. On the other hand, coastal
regions may experience a relatively large share of the adjustment costs
from the import growth while inland provinces and regions may experience
smaller external shocks. It appears, therefore, that there could be a
negative correlation between the benefits and costs across the broadly
defined regions that is, the eastern, the middle and western regions.

Regional pattern of the agricultural impact: scenario two

In scenario two it is assumed that imports will substitute for domestic
production in proportion to the domestic share of production across
provinces and regions. Under this assumption, domestic adjustment costs
resulting from the increasing imports will have to be mainly shouldered
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by provinces with a relatively high concentration index for the products.
As for the export promoting effects, they are expected to be distributed
in the same way as in scenario one.

Changes in the regional impact pattern under the new assumption may
be simply captured by switching the position of the provinces in the left
and right quadrants in Figure 3.6. For example, in line with scenario two,
the seven provinces and regions located in the north-east quadrant switch
to the north-west quadrant while those in the north-west quadrant move
to the north-east quadrant. Similar shifts of position occur between those
provinces in the south-east quadrant and the south-west quadrant.

In scenario two, the larger share of benefits from export expansion in
labour-intensive products still goes to the coastal regions while the vast

Figure 3.6 Regional pattern of the agricultural impact: scenario two
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inland provinces and regions have a small share of the benefits. However,
the regional distribution of the import-led substitution effects changes
substantially. A large share of the adjustment costs from the possible
growth of land-intensive agricultural imports may go to inland and western
provinces while coastal provinces may only have to shoulder a small share.
For example, 11 provinces, most of them either the major grain production
bases (such as Heilongjiang, Henan and Anhui) or provinces located in
western regions (such as Xinjiang, Shaanxi and Ningxia) will have the most
unfavourable impacts from WTO accession, that is, a combination of small
export-promoting effects and large adjustments costs. In general, under
scenario two the agricultural impact of China’s WTO accession will be more
unbalanced in terms of the export-promoting effects and the import-led
substitution effects than in scenario one. Scenario two is obviously less
desirable than scenario one in terms of income distribution as it may see
an increase in the income gap between the east and west regions.

The distribution of the adjustment costs from agricultural liberalisation
is of course unlikely to accord exactly with either of the two scenarios. It
may fall somewhere between the two cases. The above observations are
nevertheless useful to an understanding of the mechanism affecting the
regional distribution of the agricultural trade impact from China’s WTO
accession across provinces and regions in China. The regional impact may
in part depend upon the policies adopted by the Chinese government in
managing trade liberalisation. To maximise the likelihood for scenario one
to materialise, the domestic agricultural polices will need to be adjusted in
a more liberal and market-oriented direction. This will allow the principle
of comparative advantage to play a bigger role in the allocation of domestic
resources in the agricultural sector across provinces and regions. On the
contrary, if the traditional policy stance with its emphasis on provincial
grain self-sufficiency persists, it will be difficult for the coastal provinces
to reduce grain and other bulk agricultural production in which they do
not have a comparative advantage. As a result, the import-led adjustment
costs will be distributed more proportionally across the provinces and the
undesirable scenario two will be more likely.
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Summary and policy implications

From a political economy point of view, WTO accession is undoubtedly one
of the most complicated and challenging events in contemporary Chinese
history. Of China’s WTO commitments, the agricultural component is
potentially the most contentious because of the number of people employed
in agriculture, and its implications for food security as well as for social
stability. The study has examined various aspects of the impact of WTO
accession for China’s agricultural sector. Several points emerge from the
investigation.

The desirable impacts from WTO accession should be the institutional
effects. WTO accession may help complete the unfinished agenda of
institutional transformation in the agricultural and rural sectors through
the dynamics from the interactions between the market-oriented reform
and further opening up to the outside world. Implementation of WTO
commitments is likely to reduce unnecessary government intervention in
the distribution of agricultural products, and break up the state monopoly in
foreign trade in bulk agricultural products. Improvements in the institutional
framework will make important contributions to the long-term growth of
Chinese agricultural and rural income. Without its institutional effects, the
desirable impacts of China’s WTO accession on its agricultural sector as
well as on the whole economy would be substantially diminished.

Second, consistent with the structure of factor endowments in the
agricultural sector, China has comparative advantage in labour-intensive
agricultural products such as vegetables and fruits, fishery products and
meat, but lacks comparative advantage in land-intensive bulk agricultural
products such as grain and oil-bearing products. WTO accession is likely
to help China expand exports of the products in which it has comparative
advantage. On the other hand, it may also give rise to substantial adjustment
costs for those products for which domestic production costs are relatively
high and where imports may increase. Although the long-term impacts are
generally expected to be positive, the short-term adjustment costs may be
substantial. The income implications of the import-led substitution effects
deserve special attention.

Third, it is interesting to gauge the regional pattern of the export-
promoting benefits and the import-led adjustment costs that WTO accession
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may give rise to in the agricultural sector. The larger share of benefits
from the export expansion of labour-intensive products is likely to go to
coastal regions while the vast inland province and regions may have smaller
benefits. As for the adjustment costs resulting from the potential growth
of land-intensive agricultural imports, the regional distribution pattern will
depend upon how extensively the imported products substitute for domestic
production. Under the assumption that the increased imports will mainly
substitute for domestic production in the provinces that lack comparative
advantage in their production, the larger share of adjustment costs will be
borne by the coastal regions while inland province and regions will have to
shoulder only a small share. However, under an alternative assumption that
the increased imports will substitute for domestic production in proportion
to the relative density of current production across provinces, inland and
western provinces will face the largest adjustment costs.

Finally, WTO accession and agricultural liberalisation may have significant
implications for food security in China. As a direct impact of WTO accession,
tariff quota arrangements for the three major grain products are likely to
increase China’s grain imports, with the gradual integration of the Chinese
food economy with the world food market. As the evolving pattern of ‘food
for food exchange’ will likely develop further, the traditional mechanism for
achieving food security based on the concept of grain self-sufficiency needs
to be modified. China needs to assess how best to assure its food security
as domestic and external environments change. There are nevertheless no
grounds for believing that the market access commitments made by China
in its WTO accession package will harm its food security objective.

Bearing in mind the complexity of the subject and the incompleteness
of this research, policy implications of this study are noteworthy.
First, the Chinese government may need to minimise administrative
interventions in the agricultural sector that were quite often proposed
and implemented on the basis of the food security argument. Agricultural
policy adjustments in line with domestic regional comparative advantage
are necessary for the Chinese agricultural system to respond better to the
potential export opportunities for those agricultural products in which
China enjoys comparative advantage. Such policy adjustments will also
be helpful in shaping the regional distribution of the adjustment costs of
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WTO accession in a more desirable way. On the other hand, much needs
to be done to improve the information system, quality control procedures
and marketing skills of Chinese farmers and firms producing agricultural
processed products to benefit fully from the potential opportunities in the
international market.

Second, the negative effects from the possible surge of agricultural
imports must be taken seriously. Particular attention should be given to
the inland and western provinces and regions that will benefit little from
the WTO accession, which may result in an even larger income gap between
these economically less developed regions and the economically advanced
coastal provinces. To help these regions, Chinese governments at central
and provincial levels may need to take more responsibility for financing rural
education rather than providing direct subsides to agricultural production
activities. To strengthen the competitiveness of China’s agricultural and
rural sectors, the government may need to invest more in agricultural
technology extension and rural infrastructure such as transportation and
communication facilities.

Notes

1 It is reported that the Mexican Government promised not to be in the way of China’s
WTO accession even if the bilateral agreement with Mexico was not reached later in the
year.

2 The estimated annual data on Chinese agricultural trade in 2000 are not reported in this
figure.

3 The figures were calculated using the data reported in Department of Planning, Ministry
of Agriculture, Husbandry and Fishery of China: ‘Materials of Agricultural Economy
(1940-1983)’(pp. 434-5), internal publications.

4 The figure for export revenues in 1978 is from China Statistical Yearbook (2000) and that
for 2000 is from Summary of China Statistics (2001).
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O Rural-urban income disparity
and WTO impact on China’s
agricultural sector

Policy considerations

Xiaolu Wang and Ron Duncan

Since the beginning of agricultural reform in the late 1970s and early
1980s, grain output in China has increased significantly. The long-standing
problem of grain supply shortages has basically been solved. However, grain
production and pricing are still not fully liberalised and large fluctuations
in grain prices, together with short-term shortages and surpluses of grain,
have occurred several times. These events have seriously affected farmers’
incomes. Partly as a result, rural-urban income disparities have grown,
particularly in the 1990s.

In 2001, China entered the World Trade Organization (WTO). Because
of the commitment made to open the domestic market for agricultural
products, grain imports are increasing rapidly. Domestic grain production
and farmers’ incomes are facing new challenges. This chapter examines
recent developments in rural-urban income differentials, especially in light
of WTO commitments, the appropriateness of related domestic policies such
as grain pricing and urbanisation policies, and the effects of adjustments
of these policies in response to the new challenges.

Agriculture and rural-urban income disparity in China

After half a century of rapid industrialisation, the dominant role of China’s
agricultural sector (including farming, forestry, animal husbandry and
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fisheries) in the economy has been replaced by the industry and service
sectors. In spite of significant growth in agricultural production, the share
of the agricultural sector in GDP declined from 51 per cent to only 15 per
cent from 1952 to 2001. However, because of the large size and continued
growth of the rural population, the employment structure of the agricultural
and non-agricultural sectors changed far more slowly than the change in
the output structure. Agricultural employment accounted for 84 per cent of
total employment in 1952, and declined to 50 per cent in 2001. At the same
time, agricultural employment increased from 173 million to 365 million.

The share of the rural population changed even more slowly. The rural
population still accounts for 62 per cent of China’s total population, as
compared to 85 per cent in 1953 (Table 4.1).

Farming remains the most important component of Chinese agriculture;
although reduced, it still accounted for 55 per cent of the gross value of
agricultural output in year 2001. Surveys show that, in year 2000, 51 per
cent of rural household income came from the agricultural sector as a whole
and 39 per cent from farming (Figure 4.1). Grain production has been the
major farming activity, especially in less developed regions.

Movement of the agricultural population to non-agricultural sectors was
hampered by the restrictive central policies during the pre-reform period
from the 1950s to the late 1970s. Rural industrialisation and urbanisation
has been speeded up since the market reforms. Such developments have
provided close to 200 million additional non-agricultural jobs to farmers in
rural and urban areas over the past 24 years. Still, the number of farmers
has increased and there appears to be more surplus agricultural labour
than ever before. Rural income grew slowly, and differences between rural
and urban incomes became larger.

Table 4.2 shows changes in income per capita in rural and urban areas
of China and its three major regions from 1980 to 2000. It shows that rural
income per capita in rural areas was 47 per cent of urban income in 1980;
this ratio had declined to 35 per cent by 2000. Rural-urban income disparity
increased in all three regions, but more seriously in the least-developed
west region where the rural-urban income ratio fell from 45 to 30 per cent
during the same period. In year 2000, the average annual rural income
per capita in the west region was 1,713 yuan (or US$207), only half of the
average rural income in the east region.
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Table 4.1  The importance of the agricultural and rural sectors in China,

1952 and 2001
1952 2001

Agricultural value-added

Billion yuan 34 1,461

per cent of GDP 51 15
Agricultural workers

Million persons 173 365

per cent of total employment 84 50
Rural population

Million persons 505* 796

per cent of total population 85 62
* 1953 data.

Source: Calculated from National Bureau of Statistics, 2002, 1999b. Statistical Yearbook
of China, China Statistics Press, Beijing.

Figure 4.1  The structure of rural household income, 2000

Transfer income and property income
5%

39% Farming

Industry and
services 44%

12% Other agricultural
income

Source: National Bureau of Statistics, 2001. Statistical Yearbook of China, China Statistics
Press, Beijing.
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Table 4.2 Rural-urban income disparity, 1980 and 2000 (yuan in
current prices)

1980 2000
Urban Rural Rural/urban Urban Rural Rural/urban
(per cent) (per cent)
East 452 246 54.4 7,940 3,429 43.2
Central 386 191 49.5 5,217 2,091 40.1
West 383 172 449 5,642 1,713 30.4
China 413 193 46.7 6,635 2,301 34.7

Note: incomes are calculated by the authors as weighted averages from urban disposable
income and rural pure income at the provincial level.

Source: National Bureau of Statistics, 2000a, 2001. Statistical Yearbook of China, China
Statistics Press, Beijing.

The impact of WTO accession on agriculture and rural incomes

In 2001, China acceded to the WTO and committed to open its domestic food
markets to imports to a much larger extent. There were several immediate
changes in agricultural product trade policies following China’s accession.
The most important policies can be summarised as
» China accepted a tariff rate quota (TRQ) for major grain imports
(wheat, corn and rice) at a token tariff rate of 1 per cent. The quota
was 18.31 million tonnes for 2002, 20.2 million tonnes for 2003,
and 22.16 million tonnes for 2004 (WTO, 2001). The quota is shared
between the state and private trading enterprises, and all unused
state quotas are to be transferred to private enterprises.

o The above-quota tariff rate for the major grains is 65 per cent.?
There is no import quota for soybeans. The tariff rate for soybeans
is 3 per cent

o The average tariff rate for all agricultural products is to be reduced
from 22 to 17.5 per cent.

« All export subsidies are to be eliminated.
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o Other non-tariff restrictions on imports of agricultural products,
such as licensing, are to be eliminated. This includes restrictions on
imports of wheat from the northwest areas of North America which
may have TCK disease (a fungal disease).

The import quota of 22 million tonnes is large compared with the
historical level of imports. During the 1990s, the average annual imports
of grain were 9.0 million tonnes, and there were net exports of 0.8 million
tonnes annually. There was only one year, 1995, when grain imports
exceeded 20 million tonnes, and this resulted in a serious surplus of grain
on the domestic market. The 2004 import quota is equal to 5.5 per cent of
the total output in year 2000—not a very large proportion—however, the
size of the domestic grain market is far smaller than total output, because
half of the grain output is consumed by farmers and does not enter the
market. Calculations show that the 2004 TRQ accounts for 11.9 per cent of
the domestic grain market. It is estimated that full utilisation of the TRQ
in the short run, without major structural adjustment, could mean the loss
of 9 million farming jobs (Wang 2002).

China does not have a comparative advantage in the production of
major grains such as wheat, corn and soybeans. A comparison shows that
the average prices of these three products in rural markets in the period
between 1995 and 2000 were 7 per cent, 30 per cent and 31 per cent higher
than their 2000 c.i.f. prices, respectively. It is not surprising, therefore, that
imports of soybeans and soybean oil are increasing rapidly. The domestic
price of rice is lower than c.i.f. prices, although its average quality is also
lower than that of imports. Thus, in the face of increasing imports, domestic
production of these grains will decline significantly.

In 2000 and 2001, cereal imports were at moderate levels of 3.15 and
3.44 million tonnes, respectively. Due to surpluses and the low prices of
grain in the domestic market,* as a result of the over-supply since 1998, it
is unlikely that the TRQ will be fully used in the near future. However, the
TRQ is preventing domestic grain prices from recovering to their recent
levels. Meanwhile, soybean imports rose to the historically high level of 13.9
million tonnes in 2001, nearly as much as the domestic output (National
Bureau of Statistics 2002). This has led to a large surplus in the soybean
market.
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It is clear that without major adjustments in the production structure,
the growing grain imports will significantly affect farmers’ incomes and
further widen the rural-urban income gap.

However, the WTO accession provides great possibilities for reforming
China’s agricultural sector, leading to positive long-run effects on farmers’
incomes, as it pushes agriculture towards its comparative advantages and
higher efficiencies. In 2002, the area sown to grain in China fell by 2 per
cent, whereas the total grain output increased by 1 per cent from the
previous year. New breeds of soybean with significantly higher quality and
higher oil content were introduced to north-east China, the main region of
soybean production (China Central Television News 2003). These are signs
indicating that further increases in efficiency in agricultural production
are possible in response to the WTO challenge.

However, to increase agricultural efficiency significantly and reduce
rural-urban income disparities, not only structural adjustments of
agricultural production but also broad changes in China’s domestic grain
trade policy are needed.

The grain pricing system in China and its inconsistencies with
WTO accession

The current domestic grain trade policy—which provides grain support prices
to farmers and almost monopolises the domestic grain trade system—is
not only inconsistent with the trade liberalisation but is hardly helpful to
farmers.

Agricultural production and domestic trade in agricultural products
was partially liberalised in the late 1970s and early 1980s. These reforms
changed the long-term situation of grain supply shortages into surpluses.
Grain output increased from 283 million tonnes to 407 million tonnes during
the 1978-84 period. Grain production was first stimulated by the rise in state
purchasing prices, and subsequently fuelled by the abolition of the people’s
commune system and introduction of the household responsibility system,
which converted the collective-based production system into a private
system. Grain production was affected by three prices at that time—the
state quota price, the above-quota price, and the market price—but none
of them were linked to world market prices.
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In nominal terms, quota prices rose slightly in the 1980s at a time of
high inflation. From 1985 to 1990, the real price of the major grains (as a
weighted average of the prices of rice, wheat and corn) fell by 22 per cent.
Market prices played a role at the margin, whereas government prices had
a larger impact on grain production because the volume of state purchases
was so large (Wang 2001). As the result of low government prices, grain
output remained at the 400 million tonnes level in the middle and late
1980s, while demand for grain increased significantly. The above-quota
prices have converged to a level close to market prices since the early
1990s and fluctuated in line with market prices because of less government
intervention. This seems to be the main reason for grain production reaching
440 million tonnes in the early and middle 1990s.

Stimulated by the improvement in grain supply, the government decided
to liberalise the quota control system in 1993. However, most of the state-
owned grain dealers have become partially profit-oriented and expected to
make profits from holding grain stocks. This resulted in supply shortages and
sudden increases in market prices in the short run, which led farmers to hold
their products for expected higher prices. Facing sharp increases in market
prices and shortages, the government decided to give up the planned reform
and, instead, to increase the quota prices substantially in 1994. Quota prices
were further increased in 1995-97 to encourage grain production. In 1997,
the level of quota prices in real terms (as a weighted average of the prices
of rice, wheat and corn) was 51 per cent higher than in 1993 and 20 per cent
higher than in 1985 (Ministry of Agriculture, various years). Domestic prices
of several grain products significantly exceeded the world market prices. At
the same time, the central government introduced a ‘provincial governor
responsibility system’ to insure local self-sufficiency of grain supplies.

Responding to the higher prices, the area sown to grain increased by
4 per cent and grain yield per hectare increased by 10 per cent between
1994 and 1998. Total grain output reached 504 million tonnes in 1996 and
512 million tonnes in 1998. This output far exceeded domestic demand and
resulted in decreases in market prices since 1997.

From 1996 to 2000, market prices of rice, wheat, corn and soybean
dropped by 39 per cent, 35 per cent, 44 per cent and 44 per cent, respec-
tively (authors’ calculations on the basis of data, Information Centre,
Ministry of Agriculture). A model simulation shows that the rigid government
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pricing system has caused serious price and output instability in grain
markets (Wang 2001).

The rigidity of the state-monopolised grain trade system and mistakes of
the grain trading companies added fuel to the flames of supply surpluses.
While domestic supply was increasing, there were net imports of 18.67
and 10.25 million tonnes of grain in 1995 and 1996, respectively, which
worsened the situation of domestic grain surpluses.

Faced with the low market prices, the government announced three
policies in 1998: all grain products were to be purchased by the state
grain companies at support prices that are higher than market prices; the
state grain companies would have to sell grain at prices not lower than the
support prices, so that the state subsidy could be reduced; and bank loans
extended to these companies for the purpose of grain purchases were not
to be used for other purposes. In addition, in order to make the support
prices work, the grain market was monopolised by the state, and private
businesses were prohibited from purchasing grain directly from farmers.

These policies did not achieve the goal of protecting farmers’ incomes
for several reasons. First, after two decades of market-oriented reform, it
was extremely difficult to entirely monopolise grain purchases. Second, the
role of policy executers given to the state grain companies conflicted with
their role as profit makers. To make profits or to avoid losses, they tended
to under-grade the quality of grain they were purchasing from farmers, or
make extra deductions for ‘wet’ and ‘impure’ grain, so that they could pay
no more than market prices. In some cases, they refused to purchase from
farmers, only from private dealers, so that under-the-table deals could be
made to share the price margin. Third, even if consumer prices could be
monopolised at a higher level than would clear the market, the demand
for grain was not under state control. As a result, the over-supplied grain
could not be sold off and the losses had to be borne by either the state or
farmers. In addition, while farmers benefited little from the support prices,
the state had to bear the huge cost of storing a large amount of grain and
to invest in many new storehouses.

Under these pressures, a few changes were made to partially liberalise
the grain markets. First, some low quality grains were excluded from
the support list in 2001. Second, up to 2002, the local grain market was
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liberalised in eight east coast provinces that had a grain trade deficit.
Third, decision making on support prices was transferred from the central
to the provincial governments, resulting in support prices moving closer
to market prices.

In spite of these changes, the support price system still conflicted with the
market mechanism, and generated more conflict following WTO accession,
because it encouraged domestic production of grain which did not have a
comparative advantage, and therefore resulted in surpluses and lower market
prices. Further liberalisation of the grain market was needed.

Policy considerations in liberalising the grain market

There are several fears about liberalisation of the grain market.
« Without government protection, farmers may be hurt when the
market price of grain is low.

« Without the government purchase and supply of grain, food security
may not be assured when there are poor harvests or war threats.

o Liberalisation of the grain market and withdrawal of government
subsidies would result in job losses in the state grain trade sector
of up to two million.

« The accumulation of huge financial losses and non-performing loans
in the state grain sector has been a hot political potato; once the
market is liberalised, the non-performing loans in the state sector
would need to be liquidated.

Contrary to these opinions, past experience shows that government
intervention has resulted in instability of grain supply, larger price
fluctuations, inefficient operations, and huge losses in the state grain
trade sector. The earlier the state grain trade sector is reformed, the more
quickly the losses can be avoided.

In those provinces in which the grain market has been liberalised,
the situation is satisfactory, that is price levels, demand and supply
are basically stable; the formal state grain companies have been either
privatised or restructured; and at least some of these businesses have
become profitable.
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Liberalisation of the grain market will have at least some benefits. The
grain surplus will soon be absorbed, which will help to stabilise market
prices. Market prices formed on the basis of demand and supply will give
farmers the best available information on which to base their production
decisions. Other agricultural products in which China has comparative
advantage, for example, some vegetables, fruits, animal products, and
herbal medicines, will replace grains, and this will help to increase farmers’
incomes. The accumulated huge losses and non-performing loans in the
state grain sector have become a heavy burden on the economy. This burden
will be soon removed after liberalisation of the grain market.

However, as well as deregulation, the government needs to be pro-
active in certain areas.

« Anti-monopoly regulations should be enacted and a market supervision

system established to reduce the likelihood of monopolistic practices,
whether by government or private traders.

» Due to difficulties in farmers gaining access to market information,
the government should accept responsibility for establishing a broad
network of information services to provide farmers with supply and
demand information and forecasts of the domestic and international
food markets.

e In some areas, the agricultural technology support and training
systems run by government have played an excellent role in helping
farmers to adopt new technology. However, there are still many
farmers, particularly in remote areas, who do not enjoy these services.
These systems should be expanded. New products, breeds, fertilisers,
and other technologies and production methods should be more widely
and more quickly introduced and demonstrated to farmers.

» For emergency food supply situations, an effective nation-wide grain
reserve system is needed. However, its sole function should be as
emergency food supplies. Non-government stocks should not be
allowed to perform that role. The current grain reserve system is too
large and too complicated and inefficient, run as it is by different
government agencies at the central, provincial, and municipal levels.
Because of the different interests of the various agencies and the
conflicts within and between the agencies, this arrangement can
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hardly serve a national goal. Given a shortage of supply, some
agencies may support the market using their reserves, while others
may buy and hoard grains to make a profit. Therefore, it is necessary
to reform the grain reserve system to give it a single objective and
to have it operate under clear guidelines and unified control.

Relationship between rural industrialisation and urbanisation
and rural incomes

Grain market deregulation and structural adjustment in the agricultural
sector are important. However, due to the huge surplus of agricultural
labour, these measures will not be sufficient to absorb the shock of
agricultural internationalisation. Policy adjustments are also needed to
accelerate China’s rural industrialisation and urbanisation.

During the economic reform period, particularly up to the mid 1990s,
rural industry developed very quickly and made a major contribution to
China’s rapid economic growth (see the World Bank 1996; Cai 2000; and
Wang 2000). Employment in the Township and Village Enterprise (TVE)
sector increased from 28 million to 135 million during the period 1978-96,
accounting for more than one-fourth of the total rural labour force. TVEs
produce at least one-quarter of the total industrial output. Development of
the TVE sector has also made a great contribution to increases in farmers’
incomes. Nearly one-half of rural household income now comes from non-
agricultural sources, mainly from the TVE sector. Figure 4.2 shows that the
level of rural income per capita in China’s 31 provinces is closely associated
with provincial achievements in rural industrialisation.

Rural industries experienced substantial development in the 1980s,
partially because the rural reform created a better market environment while
the urban economy was still heavily subject to central control. Government
policies also had an important influence, encouraging development of TVEs
in rural areas and discouraging rural-urban migration.

Development of rural industries slowed in the late 1990s, mainly due to
sharper market competition, unfavourable location of the rural enterprises,
difficulties in external finance, and lack of infrastructure facilities, technical
inputs, and human resources. Meanwhile, urbanisation accelerated. Large
numbers of rural labourers migrated to urban areas to find jobs. In year
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Figure 4.2 Relationship between rural industrialisation and rural
income, 2000
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Note: Industrialisation is indicated by the share of TVE employment in rural labour. Rural
income is per capita rural pure income (yuan).

Source: Calculated from National Bureau of Statistics, 2000a, 2001. Statistical Yearbook
of China, China Statistics Press, Beijing.

2001, the urbanisation rate (the ratio of urban to total population) in China
reached 38 per cent, whereas it was only 26 per cent in 1990 and 19 per cent
in 1980. Improvement in the availability of rural finance will certainly help in
the development of rural industries. Nevertheless, the importance of rural
industrialisation in the economy is likely to be replaced by urbanisation.

In spite of the acceleration in urban development, the rate of
urbanisation in China is still 10-20 percentage points lower than the
average of other countries at a similar income level (Wang and Xia 1999).
In particular, medium and large cities are in short supply compared with
China’s large population. In 2000, there were 121 million people living in
the cities of 0.5 million population and above, accounting for only 9.6 per
cent of the national population. In the less-developed west region, people
living in cities of these sizes only account for 5.6 per cent of the region’s
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population. If China had a similar urbanisation rate to the average of other
countries at a similar income level, there would be an additional 120-240
million people living in urban areas. This number may also be thought of
as the excess supply of people in the rural economy.

Figure 4.3 plots the urbanisation rate and rural income of China’s 31
provinces in 2000. It indicates a positive relationship between urbanisation

Figure 4.3 Relationship between urbanisation and rural income, 2000
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LN: Liaoning  JL: Jilin HLJ: Heilongjiang ~ SH: Shanghai JS: Jiangsu

ZJ: Zhejiang  AH: Anhui FJ: Fujian JX: Jiangxi SD: Shandong
HeN: Henan HuB: Hubei HuN: Hunan GD: Guangdong  GX: Guangxi
HaN: Nainan ~ CQ: Chongging  SC: Sichuan GZ: Quizhou YN: Yunnan

XZ: Xizang SnX: Shannxi GS: Gansu QH: Qinghai NX: Ningxia

XJ: Xinjiang

Note: The urbanisation rate used is the proportion of urban to total employment in each
province.

Source: National Bureau of Statistics, 2001. Statistical Yearbook of China, China Statistics
Press, Beijing.
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and rural income: provinces having a higher urbanisation rate have a
higher rural income. This relationship may imply that urbanisation helps to
liberate redundant rural labour from arable land and therefore increases
agricultural productivity. Considering that one-half of the Chinese labour
force is still agricultural labour, urbanisation could have a significant impact
on agricultural productivity.

A causality test on the impact of urbanisation and policy
considerations

However, this urbanisation effect does not have to be the only explanation
for the relationship shown in Figure 4.3, because both urbanisation and
higher rural income can be an outcome of economic growth. In the following,
we introduce a growth model to test the causality between urbanisation
and regional economic growth. This model has its origins in neoclassical
growth models and endogenous growth models (see, for example, Solow
1956; Lucas 1988) but includes variables representing urbanisation:

Y, =A+a'K +a’H +a’D +ta'l+a’U _+a’DU,  +e, )]

i(t-1)
where Y, K. ,H D, and L, are growth rates of GDP, capital stock, human
resources (indicated by workers’ average year of schooling), cultivated land
area and total employment, respectively, of the ith province inyear t. U,
is the urbanisation rate with a one-year lag (the urbanisation rate used is
the ratio of urban employment to provincial total employment). DU, is
the difference of U, between years t-1 and t-2. € is the error term.

Lagged variables of U and DU are used for the causality test between
urbanisation and economic growth. This specification identifies the effect
of urbanisation on growth if U or DU is significant. The reason for including
both U and DU in the model is to distinguish the possible growth effect
(long-run effect) and level effect (short-run effect) of urbanisation. A
significant estimate of U indicates a continuing effect of urbanisation on
growth (meaning urbanisation brings about higher productivity growth),
whereas a significant estimate of DU indicates an impact from changes in
the urbanisation rate on growth, which is a short-run effect.
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To impose the restriction of constant returns to scale (a’=1-a'-a?), both
sides of Equation 1 were divided by L,

yn:A+alkn+ azhit+a3dit+a5Ui(t-l)+aGDUi(t-l)+8it @)
where y, k, hand d are Y, K, H and D divided by L, respectively.

To see the possible differences in the urbanisation effect at the different
levels of economic development, Um-n is replaced by three urbanisation
variables for the east, central and west regions. The east region is the
most developed while the west region is the least developed of the three

regions. Similarly, replacements are made to DU i1y

— 1 2 3 7171 8T 72 o 13
Yid Ata kn+a hit+a dn+a u i(t-l)+a U i(t-1)+a U i(t-1)

+a“’DUi(t_l)-i-a‘1DUm_1)-i-a12DUi(t_l)-l-sit @)

Panel data for 25 provinces and covering the 20 years from 1979 to 1998
have been used. The other six provinces were excluded due to incomplete
data. Data were provided by Fang Cai and Dewen Wang (2002) and from
National Bureau of Statistics (various years and 1999b). Capital stock was
calculated from the historical data for capital formation in each province.

Both fixed effects and random effects models were estimated. Haus-
mann’s test rejects the hypothesis of the appropriateness of the random
effects model; therefore the results of the fixed effects model are reported
in Table 4.3.

The two versions of the model produce similar results. Most coefficients
are statistically significant at the 1 per cent level. According to version (1°),
the elasticities of capital, human resources, employment and land with
respect to economic growth are 0.348, 0.431, 0.205 and 0.016, respectively,
all in reasonable ranges. The elasticity of land is minor and insignificant,
which is not surprising because the farming sector only contributes a small
proportion to the economy. The estimates of U are significant, which
indicates that every one percentage point increase in the urbanisation rate
accelerates provincial economic growth by 0.37 percentage points over
the 7-10 per cent high growth rate. DU is omitted from the model due to
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insignificant coefficient estimates in previous regressions. These results
suggest that urbanisation has a long-run impact on economic growth.

The major difference in the results of the second version of the model
is the insignificant effect of urbanisation on economic growth in the less-
developed west region. The effect is significant in the two other regions.
There are two possible reasons for this result: the effect in the west region
is insignificant because the achievement of urbanisation in the west has
been relatively low or, contrary to the other regions, the urban economy
in the west provinces has not experienced much restructuring, and is
therefore less market-oriented and less efficient.

In general, the results identify a contribution from urbanisation to
economic growth via productivity changes. A reasonable explanation for the
higher productivity growth is improvement in resource allocation between
the rural and urban sectors. This implies that accelerating urbanisation
could be an important measure to counteract the short-run side effects of
WTO accession on the agricultural sector, and to reduce the rural-urban
income gap.

Table 4.3  Modeling results: urbanisation and economic growth

Version 1’ Version 2
Variable Coefficient t-ratio Coefficient t-ratio
K 0.3481 (8.891*%) 0.3552 (8.931*%)
H 0.4315 (5.122*%) 0.4261 (5.045*)
D 0.0157 (0.903) 0.0159 (0.911)
Ut-1 0.3753 (3.619*%)
u1 0.3560 (2.698**)
uz2 0.5525 (2.835*%)
(UK} 0.0097 (0.031)
Constant -0.0837 (-2.383%) -0.2119 (-2.265%)
Dependent var. y Dependent var. y
R? 0.3697 R? 0.3726

Note: t ratios with * and ** are significant at the 5 per cent and 1 per cent levels,
respectively. For simplicity, coefficients of provincial dummy variables are not reported
in this table.

Source: Estimation results. Original data from National Bureau of Statistics, 1999b, 2001.
Statistical Yearbook of China, China Statistics Press, Beijing.
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Urbanisation in China being behind other countries is mainly a result of
the previous central government policies restricting rural-urban migration
and growth of large cities. Some of these restrictions have been removed
over the past decade, however, rural-urban migration is still partially
restricted by the urban household registration system, job entry barriers,
non-access or harder access to health care benefits and schooling, and
public security protection, for example, against rural migrants. The low
level, or lack, of rural education, job training, and employment information
services are also barriers against rural-urban migration. Policy adjustments
to remove these restrictions, to improve rural education, and to provide
government services on job training and employment information services
are essential for accelerating urbanisation.

The current urban economy provides limited opportunity for rural
migrants because the number and size of cities is limited. Expansion of
the urban economy will provide employment opportunities, especially in
China’s under-developed services sector, which has a significantly higher
proportion in the existing urban economy than in the rural economy. It is the
government’s responsibility to improve urban planning, urban infrastructure,
and public utilities in order to promote urban development. With these
changes, many small cities and towns can be expected to become large
or medium sized cities.

Conclusion

The agricultural sector in China is seen as being labour-redundant, largely
as the result of policies restricting the development of urban areas. These
policies are also seen as a major reason for China’s large and growing
rural-urban income gap. The situation is worsening after the opening of
China’s grain market resulting from its WTO accession. In particular, the
over-regulated domestic grain market and government pricing conflict with
the new situation of openness, since these result in over-supply of grains.
It is suggested that the domestic grain market should be liberalised and
the grain pricing system should be deregulated.

For further solutions to the import shock to the agricultural sector
as the result of WTO accession, the roles of rural industrialisation and
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urbanisation are examined. We find that urbanisation has positive effects
on rural incomes and regional economic growth. Since the urbanisation
rate in China is significantly lower than in other countries at a similar level
of GDP per capita, we recommend that urbanisation should be accelerated
by deregulating rural-urban migration, promotion of urban infrastructure,
improvement in rural education, job training and employment information
services.

Notes

1 Data used in this paper without acknowledgment are from the National Bureau of
Statistics.

2 However, this tariff rate is unlikely to be used in normal cases since the quota is large
compared with the historical record of grain imports.

3 In real terms, the compound market price of major grains, that is, rice, wheat, corn
and soybean, in 2000 was only 57 per cent of the 1995 level and 78 per cent of the 1997
level (calculations by the authors). Ministry of Agriculture Information Centre (various
years), Wu 2001 and National Bureau of Statistics (various years).
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O The impact of WTO accession
on China’s agricultural sector

Xiaolu Wang

Agriculture is still very important in China, not only because it provides the
major source of food for the people but also because it is still the major
source of income for half of the 1.26 billion people in China. In the past half
a century, from 1952 to 2000, China experienced rapid industrialisation, and
the share of agriculture in GDP fell from 51 per cent to 16 per cent. However,
the differentiation of the population changed far more slowly. During the
same period, the proportion of rural people in the total population only
declined from 85 per cent to 64 per cent, and the proportion of agricultural
workers in China’s total employment fell from 84 per cent to 50 per cent.
The decline in the share of agricultural workers was faster than the decline
in the share of the rural population due to rapid rural industrialisation
(that is, the development of the Township and Village Enterprises sector)
during the past two decades. Still, there were 334 million workers in the
agricultural sector in the year 2000.

From the large disparity between the agricultural share in GDP and the
share of agricultural workers in total employment, one can see how low
the labour productivity of the agricultural sector is compared with other
sectors. In year 2000, rural per capita net income was only 2253 yuan (or
USS$272), which was equivalent to only 36 per cent of the average urban
per capita disposable income.? Of the total rural per capita net income,
agricultural income was 1136 yuan, of which 868 yuan was from farming,
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that is, 50 per cent and 39 per cent of rural net income, respectively.
Thanks to the rapid development of the rural non-agricultural sectors
over the past 20 years, non-agricultural activities provided 44 per cent of
farmers’ incomes (off-farm wage income plus income from non-agricultural
household businesses).

Grain outputs, yields and inputs

Farming remains the main agricultural activity. In 2000, farming accounted
for 56 per cent of the gross value of agricultural output. Grain production
has been the most important component of farming. A rough calculation
using output and average prices of major grain products shows that in
gross value terms total grain output accounted for 65 per cent of farming
and 38 per cent of agricultural output in 1998. China is the largest grain
producer in the world with output ranging in recent years between 460
and 510 million tonnes (unprocessed grain). This output accounted for over
one-fifth of total world grain output (see Table A5.1).

Grain output has increased significantly since the beginning of agricultural
reform in 1978. It was 300 million tonnes in 1978, and reached its highest
level to date of 512 million tonnes in 1998 (grain output declined to 462
million tonnes in 2000). The large increase in grain output can be mainly
attributed to four effects: the market-oriented reforms and the adoption
of the household responsibility system in the early 1980s; increases in
domestic grain prices; technical progress (for example. development of
hybrid rice); and continued increases in inputs.?

Grain output growth was due entirely to increases in yields, as arable
land area has been slowly declining. The institutional reforms and technical
progress made the major contributions to increases in yields up until the
mid 1980s, and then these effects gradually diminished. Inputs such as
fertilisers, insecticides and irrigation grew faster than output growth during
the pre reform period, but rose more slowly than output during the reform
period (Wang 2000a). Still, the intensity of material inputs has reached
a high level relative to other major grain producers (see Table A5.2). The
average grain yields for China as a whole reached 4.95 tonnes per hectare
(measured by sown areas) in 1998-99, which is significantly higher than in
most developing countries and is close to that of industrialised countries.*
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Yield would be much higher measured in terms of cultivated area, because
the average multiple-cropping ratio is usually 1.5 to 1.6. The level of
labour intensity has been one of the highest among the world’s major grain
producers (see Table A5.2). Due to the rapid increases in marginal costs,
further increases in yields, although possible, are not likely to increase
farmers’ incomes.

Agricultural labour intensity in China, measured by the number of
agricultural workers per hectare of arable land, is 59 per cent higher than
the world average, twice as high as for Japan, 20 times higher than the UK,
Germany, and France, 50 times higher than the US, and 100 times higher
than Australia and Canada (Table A5.2). The cultivated land area in China
was only 0.39 hectares per farmer in year 2000. Because of the limitation
of land area, the marginal product of labour diminished rapidly. The low
labour productivity of the agricultural sector is mainly the result of natural
limitations in the arable land areas and the huge agricultural population.

Transfer of the agricultural labour force

A major challenge to China’s agricultural sector is how to shift a substantial
part of its huge labour force to non agricultural sectors. Because of rapid
rural industrialisation, led by the market-oriented reforms of the past 20
years, 100 million rural labourers moved from the agricultural sector to the
township and village enterprise (TVE) sector. Total TVE employment was
128 million in 2000. Rural-urban migration was strictly restricted during
the pre reform and early reform periods, but has increased rapidly since
the late 1980s, partly as a result of the relaxation of the policy and partly
as a result of employment pressures due to the slower growth of TVEs.
Most rural workers migrating to urban areas have done so without officially
changing their household registration status to urban residents. The number
of these people, so-called ‘floating labour’, is statistically unavailable. Based
on data from surveys, however, the author estimates that they were 14
million in 1990 and they totalled around 47 million in year 2000.5
However, during the period between 1980 and 2000, the total rural
labour force increased from 318 to 499 million (they were re-estimated by
the author as 347 million and 519 million for 1980 and 2000, respectively),®
as a result of natural population growth. Therefore, in spite of the rapid
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rural industrialisation and continued urbanisation in the past two decades,
the agricultural labour force has increased from 291 million to 334 million
(the author’s estimations are 317 million and 344 million for the two years,
respectively). The growth rate of rural labour has decreased significantly
due to the family planning policy and urbanisation, although it still remained
positive at 0.9 per cent in the 1990s.” The author predicts that the rural
labour force will grow at a low rate of 0.2 per cent per year, to reach a
total of 530 million in 2010.

While the natural growth of rural labour is slowing, rural industrialisation
has also stagnated since the mid 1990s. Total employment in the TVE sector
grew at an annual rate of 12 per cent in the 1980s, but at only 3 per cent
in the 1990s. TVE employment reached its highest level of 135 million in
1996, fell in 1996 and 1997, and slightly recovered to 128 million in 2000.
There seems no reason to believe that employment growth in the TVE
sector will recover in the medium term. We therefore assume an average
1.5 per cent growth rate of TVE employment from 2001 to 2010, to reach
a total of 149 million by 2010.

Rural-urban migration is unlikely to grow faster in the near future, due
to the weaker demand for, and oversupply of, unskilled labour in urban
areas in recent years. In particular, a large number of urban workers in
the state-owned enterprise sector have been laid off (SOE employment
fell by 30 million from 1996 to 2000), and growth of export and domestic
production has slowed.

After the deduction of those who have been employed by TVEs and
those who migrated to urban areas, nearly all the remaining rural labourers
are in the agricultural sector. This is because they are entitled to a small
parcel of arable land under the current ‘household responsibility system’,
which provides them with a form of minimum insurance. Therefore China’s
agricultural sector is in reality an enormous reservoir of underemployed
labour.

Table 5.1 shows the growth of the rural labour force, TVE employment
and the estimated rural-urban migration during the 1980s and 1990s, and
the expected growth of these variables in the 2000s. If we assume that
the speed of the net transfer of agricultural labour to the urban sector
between 2001 and 2010 will be slightly slower than in the 1990s, that is,
3 million per year instead of 3.3 million per year, then the agricultural
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labour force in 2010 will be 304 million, a 40 million reduction from the
344 million in year 2000. In this case, and without further reduction in
crop land, the labour intensity in the agricultural sector will fall by 12 per
cent. This will mean only a minor improvement in labour productivity and
in per capita farming incomes.

More optimistically, if urbanisation can be significantly accelerated, with
the rural-urban migrants doubling from 2001 to 2010, that is, an increase
from 3.0 to 6.0 million per year, the agricultural labour force will be reduced
to 274 million by 2010. Labour intensity in agriculture will decline by 20 per
cent—still only a minor improvement in labour productivity.

Table 5.1 Rural labour, TVE employment and rural-urban migration,
1980-2010 (million persons)

Year Rural labour Rural labour TVE Rural-urban Agricultural
(statistics) (adjusted) employment migration labour
1980 318 347 30 0 317
1990 473 473 93 14 366
2000 499 519 128 47 344
2010 (assumption 1) 530 149 77 304
2010 (assumption 2) 530 149 107 274

Note: Figures in the third column are adjusted from the labour statistics according to the
information from the 1962, 1984 and 1990 national census. See Wang (2000b)
Agricultural labour is calculated as the balance of total rural labour minus TVE
employment minus rural-urban migration.

The number of rural-urban migrants was estimated by the author on the basis of survey
by Ministry of Labour and Social Security and the National Bureau of Statistics (1999).

In the first assumption for 2001-2010, the growth rates assumed for rural labour and TVE
employment are 0.2 per cent and 1.5 per cent, respectively, and rural-urban migration is
assumed be 3.0 million per year. In the second assumption, rural-urban migration is 6.0
million per year, while the other assumptions remain the same.

Sources: Department of Training and Employment of the Ministry of Labour and Social
Security, PRC, and Rural Social and Economic Survey Team of the National Statistical
Bureau, 1999. The situation of rural labourers’ employment and flow in China, 1997-1998,
printed report, Beijing; National Bureau of Statistics, 1999 and 2001. Statistical Yearbook
of China, China Statistics Press, Beijing; Wang, Xiaolu, 200b. ‘Sustainability of China’s
economic growth and institutional changes’, in Wang, Xiaolu and Fan, Gang (eds), The
Sustainability of China’s Economic Growth, Economic Science Press, Beijiing; author’s
estimations.
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Imports, exports and prices of grain

Grain trade

In the 20 years from 1981 to 2000, there were net grain imports in 11 years
and net exports in nine years. Total net imports were small compared to
total output. From 1995 to 2000, average annual imports were 4.82 million
tonnes but net imports were only 0.79 million tonnes per year. Annual grain
imports have never reached the WTO tariff quota of 22.2 million tonnes
during the past half century. Only in 1995 were imports close to the quota
(20.8 million tonnes), although as discussed below this level of imports
caused a serious oversupply of grain. Table A5.3 lists total imports and
exports of grains and of some major grain products.

Grain prices

Before comparing domestic grain prices with those in world markets, a
brief review of the structure of the domestic market and changes in the
setting of domestic prices since 1985 is in order.

At the beginning of this period, domestic prices of grain (farm gate
prices) took three forms: the state quota price, the state above-quota
price, and the rural market price. The state purchase prices, especially the
quota prices, were 7 per cent to 25 per cent lower than the rural market
prices in 1985 and 19 per cent to 53 per cent lower in 1993 because the
nominal state purchase prices increased more slowly than market prices
(see Tables A5.4-A5.7). The state quota price in real terms, as a weighted
average, decreased by 20.3 per cent from 1985 to 1993 (Table 5.2). Due to
supply shortages, the state progressively increased its quota or above-quota
prices from 1994 to 1996. Market prices also increased in 1994 and 1995
because market supplies were squeezed by the increased state purchases
and increased state grain stocks. The highest domestic prices in real terms,
as a combination of the state and market prices, were reached in 1996.
According to an internal report, major grain prices exceeded world market
prices by 38 per cent to 45 per cent at that time, except for rice which
was 8 per cent lower.
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Table 5.2 Real price changes: state and market, 1985-2000
(1985 price=1.00)

Year State Market Average
1985 1.000 1.000 1.000
1990 0.784 1.158 0.909
1993 0.797 0.965 0.853
1994 0.929 1.140 1.000
1995 0.969 1.399 1.112
1996 1.090 1.290 1.157
1997 1.202 1.028 1.144
1998 1.140 0.964 1.081
1999 1.001 0.912 0.971
2000 0.975 0.802 0.917

Note: Both the state and market price indexes are derived as a weighted average of the
price index of rice, wheat, corn and soybean. The year 2000 shares in the sum of their
output are used as the weights. The rural consumer price index is used as the deflator.
For the average index, the weights are two-thirds and one-third for the state and market,
respectively.

Source: Calculated from Tables 5.A4-A7 in Appendix.

In 1997, quota prices increased further even though market prices had
started declining in 1996. This led to quota prices exceeding market prices
in 1997 and 1998. In 1997, real quota prices were 50.8 per cent higher than
in 1993, and 20.2 per cent higher than in 1985. However, real market prices
declined from a level 29 per cent higher than the 1985 prices to only 3 per
cent higher than the 1985 prices between 1996 and 1997 (Table 5.2).

The increases in grain prices over the 1994-97 period resulted in
historically high output levels above 500 million tonnes between 1996 and
1999. Together with the large grain imports in 1995 and 1996 (20.8 and 12.2
million tonnes, respectively), this resulted in large domestic surpluses. As
a result, the state purchase prices fell by 19 per cent from their highest
levels in 1997 to the recent low of 2000, and the market price dropped by
43 per cent from its highest level in 1995 to a 15-year low in 2000.
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Table 5.3 shows that in 2000 the real grain price, expressed as a weighted
index of the state purchase prices and market prices, was 8 per cent lower
than the 1985 level. By 2000 domestic prices of major grains had fallen to
levels similar to, or even significantly lower than, world market prices.

Since 1998, the state quota and above-quota prices have been combined
to form a support price, which was higher than market prices at the
beginning but by 2000 was similar to market prices. This was because
the decision making about support prices has been decentralised to the
provincial or lower-level governments, and these governments cannot afford
to subsidise grain prices.

Detailed discussion on the reasons for such large fluctuations in domestic
market prices can be seen in Wang (2001). Table 5.3 provides a comparison
of prices of major grains in rural markets between 1994 and 2000. It shows
that the real price of rice and wheat in 2000 were at levels equal to only
70 per cent and 66 per cent, respectively, of their 1994 levels. The 1994
prices were low compared with those in 1995 and 1996.

There was a recovery in domestic grain prices in 2001. Up to September
2001, grain prices were 7.5 per cent above the levels of September 2000,
and 5.7 per cent above the levels at the end of 2000 (Center for News

Table 5.3  Comparison of real grain prices in rural markets between
2000 and 1994 (yuan per tonne)

Items 1994 1996 1998 2000 2000/1994 (per cent)
Rice 2,057 2,818 2,175 1,721 70.0

Wheat 1,141 1,741 1,298 944 66.2

Corn 1,009 1,487 1,579 1,225 97.2

Soybean 2,451 3,212 2,928 2,534 82.7

RCPI (per cent) 100 102.7 104.2 102.6

IPIA (per cent) 100 113.5 106.8 101.4

Notes: RCPI and IPIA are the Rural Consumer Price Index and Input Price Index in
Agriculture, respectively.

Real grain prices between 2000 and 1996 were derived using a compound deflator from
RCPI and IPIA at 0.5:0.5.

Source: Calculated from National Bureau of Statistics, 2001. Statistical Yearbook of
China, China Statistics Press, Beijing.
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Gathering and Editing, China Agricultural Web 2002). The recovery in prices
has been mild since the surplus of grain stock has not been fully absorbed.
Total grain stocks were still large at the end of 2001.2 Therefore, a larger
recovery in grain prices could be expected in the coming years—without a
major increase in imports—before normal storage levels are reached.

One may conclude from the above description that either the 1995-96
domestic market prices or the 1997 quota price significantly exceeded an
intermediate internal equilibrium level, whereas the 2000 domestic prices
were far below that equilibrium. To compare with world prices, we may
use the average domestic market price level (in constant terms) during
the period of 1985-2000 to represent an intermediate internal equilibrium
price level. This average level is equal to 79 per cent of 1995 market
prices and 137 per cent of 2000 market prices. It is 10 per cent higher than
1985 market prices. By accident, it is equal to the mean of market prices
between 1995 and 2000.

We should note that the farm gate prices are not comparable with
world market prices for two reasons: the price of imported grain will be
higher than world market prices after including transport, insurance and
other costs; and to compare domestic prices with prices of imported grain,
domestic purchase, transport and wholesale costs should be added.

It is reasonable to compare domestic wholesale prices and the import
CIF prices. Laping Wu (2001) has found that the CIF prices of imported rice
and wheat were significantly higher than the domestic wholesale prices from
1996 to 2000. In this comparison, however, there are a few important things
we should note. First, the quality of exported, imported, and domestically
wholesale grain may not be fully comparable. For example, imported rice
and wheat is usually of a higher quality than the domestic grains. Second,
if we compare the domestic wholesale prices of grain with rural market
prices or state purchase prices, the former were usually similar to, or even
lower than, the latter. This was either a result of state subsidy in the earlier
years or due to surpluses in the domestic market in recent years.

Historical data on quota, above-quota, rural market, wholesale, FOB
and CIF prices for rice, wheat, corn and soybeans are presented in Tables
A5.4-A5.7. They show that the rural market prices of wheat, corn and
soybean were not significantly lower than the CIF or FOB prices, even in
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Table 5.4  Comparing rural market prices with CIF prices (yuan per

tonne)
Items Rural market price 2000 CIF
Rice 2,452 3,859
Wheat 1,477 1,375
Corn 1,265 976*
Soybean 2,341 1,785

Note: Rural market prices are calculated as the mean of 1995 and 2000 rural market
prices (1995 prices have been converted to 2000 constant prices). CIF prices are derived
from the imported volumes and values in 2000, converted from USS$ to RMB. The CIF price
is for 1999 since data for 2000 are unavailable.

Source: Calculated from Table A5.4-A5.7 and National Bureau of Statistics, 2001.
Statistical Yearbook of China, China Statistics Press, Beijing.

year 2000. Only the rice price is significantly lower than the CIF price.
Given consideration of the quality differences and the domestic costs for
purchase, transport, storage and wholesaling, domestic prices of the major
grains, except for rice, would still be higher than import prices.

In Table 5.4, the means of real market prices between 1995 and 2000
are compared with CIF prices. The comparison shows that, except for rice,
between 1995 and 2000 the means of the rural market prices for major
grains are all higher than the 2000 CIF prices. If the domestic costs of
purchasing, transport and wholesale activities are added, the domestic
prices would be even higher.

In general, it is reasonable to accept the points of many Chinese experts
who believe that only rice production has comparative advantage, albeit
weak, in China, whereas all the other major grain products have either
weak or strong comparative disadvantage. Even for rice, due to the quality
differences between domestic and imported products, large imports are
still possible in the intermediate term. Therefore, the WTO tariff quota
will have major impacts on the domestic grain production.
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The direct impact of the WTO quota for grain imports

Major changes after WTO accession

There will be several important changes in China’s agricultural policy
following from its WTO accession commitments.

China adopts a tariff quota for total grain imports at a 1 per cent
token tariff rate. The quota will be 18.31 million tonnes in 2002,
20.2 million tonnes in 2003, and increasing to 22.16 million tonnes
in 2004 (Table 5.5). According to the accession agreement, the 22.2
million tonnes of tariff quota is to be shared between the state and
private trading enterprises, and all unused state quotas are to be
transferred to private enterprises.

The above-quota tariff rates for the major grains will be 65 per cent,
and for soybeans the tariff rate will be 3 per cent.

The average tariff rate for all agricultural products to be reduced
from 22 per cent to 17.5 per cent.

The average rate of domestic support for agricultural products will
be zero. There will be no export subsidies.

Other non-tariff restrictions on imports of agricultural products,
such as licensing, are to be eliminated. This includes restrictions
on imports of wheat from the north-west areas of North America,
which may have TCK disease.

The economic impact of the latter changes is not clear and the
issues are strongly debated. More detailed information and analysis are
needed. The above-quota tariff rate is not likely to be important because
experiences with grain imports show little likelihood of grain imports
exceeding the quota. In the following, the focus is on the impacts of the
tariff quota on agricultural production, farmers’ incomes, employment,
and consumers. These impacts appear to be the most important. The
impact of the elimination of domestic support for agricultural products is
also discussed.
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Table 5.5  Tariff quotas for grains, 2002-2004 (million tonnes)

Year 2002 2003 2004
Wheat 8.468 9.052 9.636
Corn 5.850 6.525 7.200
Rice 3.990 4.655 5.320
Total 18.308 20.232 22.156

Source: World Trade Organization, 2001. ‘Accession of the People’s Republic of China,
decision of 10 November 2001, cited from http://www.moftec.gov.cn/

Table 5.6  Estimation of the volume of non-traded grain (unprocessed),

2000

Total consumption Self-consumption ratio  Self-consumption

(million tonnes) (million tonnes)
Rural food grain 201.9 0.8 161.5
Feed grain 83.4
Meat 85.7 0.5 51.4
Poultry and eggs 22.4 0.5 13.4
Cultivated fish, etc. 13.0 0.3 3.9
Milk 9.2 0.3 0.8
Draught animals 17.4 0.8 13.9
Seed grain 16.3 0.6 9.8
Total 254.7

Note: Rural food consumption of grain is derived from household survey data.

Feed grain is derived from livestock production data. The quantity of meat (pork, beef
and lamb) is converted from the gross weight (with bones) at a conversion ratio of 0.5.
The weight conversion ratios between meat and feed grain are assumed to be 2.8 for
meat production, 1.0 for poultry, eggs, cultured fish and shrimp, etc., and 0.3 for milk
production.

The feed consumption of draught animals was assumed to be 0.5 kg per animal per day.
The consumption of seed grain was derived from the sown area of grain in year 2000 at
an estimated average 0.15 tonnes per hectare.

Self-consumption ratios are the proportions of farmers’ living or production consumption
of grain that is provided by themselves as a percentage of their total consumption. They
are based on the author’s personal experience in various rural surveys.

Source: Calculated from statistical data on grain production, rural household grain
consumption, livestock production, draught animals, grain sown area, rural population
and household size in year 2000. National Bureau of Statistics, 2001. Statistical Yearbook
of China, China Statistics Press, Beijing.
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The size of the domestic grain market

To assess the impact of the 22 million tonnes grain import quota on the
domestic grain market we need to calculate the size of the domestic market.
Total grain output was between 435 and 512 million tonnes (unprocessed
grain) during the 1990s (462 million tonnes in 2000). However, the domestic
market is far smaller than the total output because a substantial part of
the grain output is consumed by farmers and does not enter the market.
In the 1990s, the state quota and above-quota purchases of grain were
around 180 to 200 million tonnes per year (possibly higher in 1998-99);
however, there are no statistics on the quantity of grain sold in the free
market. The size of China’s domestic grain market (grain traded both by
the state dealers and in the free market) may be approximated from a
calculation of the volume of non-market grain consumed by farmers in
2000 (Tables 5.6 and 5.7).

In Table 5.6, the estimated volume of non-traded grain (self-consumption)
is shown as 255 million tonnes for the year 2000. The volume of traded

Table 5.7  The estimated size of the domestic grain market in 2000
(million tonnes)

Unprocessed weight Trade weight
Total production 462 400
Non-traded consumption 255 221
Change in stocks -20 -17
Net exports 12 10
Domestically traded 215 186
Total domestic demand 470 407
Tariff quota (2004 and later) 22.2
TQ as per cent of traded grain 11.9 per cent
TQ as per cent of total demand 5.5 per cent

Note: Trade weights are derived from the unprocessed weight. Rice is converted from
paddy at a conversion ratio of 0.68; other grains are unprocessed. The change in grain
stock is assumed.

Source: Calculated from Table 5.6 and National Bureau of Statistics, 2001. Statistical
Yearbook of China, China Statistics Press, Beijing.
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grain is derived in Table 5.7 under an assumption of a negative change in
grain stocks by 20 million tonnes. Under these calculations, the tariff quota
(2004) for imported grain at the 1 per cent tariff rate accounts for about
12 per cent of the domestic market.

The impact on domestic grain prices

In estimating the impact of the WTO import quota on the domestic prices,
we may consider two possible situations. First we may assume that the 22
million tonnes of grain imports is an external shock at a time when the
domestic market is in equilibrium. The domestic equilibrium prices are
based on the calculation in Table 5.4 with a 15 per cent increase to include
the domestic purchase, transport and wholesale costs. In this situation,
the wholesale price of rice before the shock will be 27 per cent lower
than for imported rice (but the average quality of domestic rice is also
lower). Prices of wheat, corn and soybean before the shock will be higher
than the imported prices by 24 per cent, 49 per cent and 51 per cent,
respectively. In this situation, we may assume that the entire wheat and
corn quotas, and 50 per cent of the rice quota, will be used. Altogether,
these sum to 19.5 million tonnes. If we include other grains (for example,
soybean imports may increase dramatically), total grain imports in 2004
could be above 21 million tonnes, that is, an increase of 18 million tonnes
from an average 3.47 million tonnes between 1998 and 2000. This equals
9.6 per cent of the market demand and 4.4 per cent of total demand. (By
the same calculation, imports will be around 17 million tonnes in 2002 and
19 million tonnes in 2003.)

Grain consumption in China is price inelastic. Based on estimations of
China’s grain demand elasticity in the literature, the author uses 0.37 as
the weighted average elasticity of total demand for grain (alternatively, we
could use 0.81 as the elasticity of market demand, which can be derived
from the ratio between total demand and market demand).” The price
effect of the 18 million tonnes of imports will lead to a 12 per cent decline
of prices in the domestic market.

As an alternative situation (but more likely to be true), the external shock
comes when the domestic market is still in surplus. In this case, the domestic
prices of rice and wheat before the shock will still be lower than the imported
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prices, but that of corn and soybean is higher. Imports will be significantly
smaller than in the first case. However, because the remaining quota can be
used at any time when the domestic price is going up, the effects of imports
will be similar to that in the first case, that is, they prevent the domestic
price from recovering instead of pushing the price down. Therefore, for
simplicity, only the first case is discussed in the following.

The impact on domestic production

How much grain production declines due to the price reductions will
depend on the price elasticity of supply. According to the estimate by
Wang (2001), the total price elasticity of grain supply is 0.52, and the
effect of price changes on output will be fully realised within two years.
Based on this elasticity, grain output will decline by 6.2 per cent in two
years. There is likely to be a ‘cobweb effect’ because the price elasticity of
demand is smaller than that of supply. In a standard ‘cobweb effect’ case,
both production and price fluctuate to a larger and larger extent and can
never converge to the equilibrium. However, this effect can be reduced by
government operation of a price stabilisation scheme and improvement in
information services to grain producers. For simplicity, we may consider
the case where, on average, the price level declines by 6 per cent and
output falls by 3.1 per cent as an equilibrium result."

Producer losses

The producer losses can be approximately derived from the following
formula

(Price before shock) x (percentage price reduction) x (volume of
market grain before shock - net imports) + (Output reduction) x
(domestic price after shock) - (material input cost) + (fixed costs that
cannot be reduced) - (net incomes from new jobs after shock).

Using the 2000 production and consumption data, we can calculate

[1,815 x 6 per cent x 215 + (462 x 3.1 per cent) x 2006 x (1- 6 per cent
- 40 per cent + 10 per cent)] x (1 - 30 per cent) =28.0 (billion yuan)
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where 1,815 is the mean of 1995 and 2000 real grain price levels as a
weighted average (constant yuan of 2000 per tonne), which is the assumed
internal equilibrium price before shock, 6 per cent is the calculated price
reduction due to the import shock, 215 is the calculated volume of market
grain that is produced domestically before the shock, 3.1 per cent is the
calculated reduction in total grain output, 40 per cent is the ratio of
material input costs derived from the ratio between gross output value
and value-added of agriculture in 1998, 10 per cent is the assumed ratio of
fixed costs to the reduced output, which cannot be proportionally reduced,
and 30 per cent is the assumed proportion of farmers who can move to the
non-grain sector in the short run and earn the same income as before.

In this calculation, farmers’ self-consumed grain is excluded because it
is offset by their own production.

The derived 28.0 billion yuan of net losses is equal to 0.31 per cent of
GDP, or 2.0 per cent of the agricultural value-added in 2000, and 4.2 per
cent of farmers’ net income from farming. Those grain farmers who have
no other employment opportunities would incur a 9.1 per cent net income
loss on average.

Producer losses could be much smaller if grain farmers can efficiently
shift to non-grain production with the same resources available. However,
the current situation is that the number of grain farmers (those fully or
mainly engaged in grain production) is still very large, at least accounting for
60 per cent of the total 350 million farmers. Grain farmers are concentrated
in the less developed central and west regions. Most of them have very
low productivity, annually producing only 2 tonnes of grain per capita, and
receive very low incomes. However, the transfer of these farmers to other
sectors has been slow. The major obstacles are

» limited employment opportunities for unskilled labour in other

sectors and the low level of education and skills

» accessing domestic or international markets of non-grain products is

difficult for many farmers due to poor information, telecommunication
and transport services in the remote rural areas

» the government has imposed grain production quotas and provided

price protection, and thus reduced farmers’ incentives to move out
of the grain sector. These policies have been gradually relaxed in
recent years.
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Consumer gains

Consumer gains from increased imports can be approximately calculated
from the difference in grain prices before and after the increase in imports
times the market consumption of grain after the shock, as follows

1,815 x 6 per cent x 215 x (1 + 9.6 per cent - 6.8 per cent) = 24.1 (billion yuan)

where 9.6 per cent is the ratio of imported grain to domestic grain before
the import shock, and 6.8 per cent is the ratio of output reduction to the
market grain before the shock. Again, the farmers’ consumer gain from the
price changes is excluded for the reason mentioned earlier.

The 24.1 billion yuan of consumer surplus is equal to 0.27 per cent of
GDP, 0.52 per cent of total consumers’ average income, or 0.83 per cent
of urban residents’ income.

The impact on employment

If we assume that the imported grain will replace domestic production and
crowd out farmers without causing any decline in other farmers’ income,
then 4.4 per cent of the grain farmers, equal to 9.2 million, will lose jobs;
although the increase in imports can only marginally increase employment
opportunities in the grain export countries due to their far higher labour
productivity. Assuming that all these grain imports would come from the
United States, for example, this would create only 40,000 new jobs in its
farming sector according to its average productivity per capita.

The direct impact of grain imports

The results show that the major side effect of grain imports in the short
term is not losses in value but the unbalanced distribution of losses and
gains (Table 5.8). The costs directly impact low-income farmers, resulting
in a relatively large percentage decline of their incomes; whereas the
benefits mainly goes to urban consumers who have a much higher income,
and therefore accounts for only a small proportion of their income. In
addition, due to the inelastic adjustment, job losses will exert pressure
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Table 5.8  The direct impact of grain imports

Costs and benefits Producer losses Consumer gains
Value (billion yuan) 28.0 241

Per cent of GDP 0.31 0.27

Per cent of farmers’ incomes 4.2

Per cent of pure grain farmers’ incomes 9.1

Per cent of all consumers’ incomes 0.52

Per cent of urban consumers’ incomes 0.83
Rural employment opportunities Domestic losses Foreign gains
‘000 persons 9,240 40

Note: Foreign gains in employment opportunities are calculated using the labour
productivity of the US farming sector.
Source: Author’s calculations.

on the economy in the years ahead. Given that this situation cannot be
avoided, the key issue is how to accelerate the structural adjustment.

Structural adjustment

Adjustment of the agricultural structure

To deal with the grain import shock, an adjustment that might be made
is to change the proportions of grains according to China’s comparative
advantage. Rice production may be expanded to replace other grains. Some
adjustment is already in process. Compared with the year 1995, the total
area sown to grain had fallen by 4.5 per cent by 2000. Of this, the wheat
area was down by 7.6 per cent whereas the rice area was only reduced by
2.5 per cent. Further adjustment can be expected. However, the capacity
for further adjustment is limited because rice normally requires irrigation,
whereas most of China’s north areas, which mainly produce wheat, corn,
soybean and other grains and not rice, are dry. Only the north-east
provinces, that is, Liaoning, Jinlin and Heilongjiang, may have the potential
to expand rice production.

A second way of adjusting is to replace grain with other agricultural
products, for example, vegetables, cotton, oil-bearing crops, tea, fruits, etc.
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The proportion of land area sown to grain to total sown area has fluctuated
between 70 per cent and 80 per cent over the past 20 years, and fell to
its lowest level of 69 per cent in 2000 due to low grain prices. In addition,
the government has abolished the grain production quotas on the major
grain importing provinces in the coastal areas to provide more market for
those provinces that have higher comparative advantage. Quotas to the
major grain producing provinces have also been dropped because there
is still a surplus of grain supplies. The formal abolition of the government
quota system or price protection will have a positive effect on the market-
oriented structural adjustment.

Export-oriented agriculture has had limited development in China,
mainly in the coastal areas such as Guangdong. In 2000, exports of food
and food animals were US$12.3 billion, accounting for only 4 per cent
of the total value of output of China’s agricultural products. There are
possibilities for further development of export-oriented crops and animal
products. Future adjustment should be directed towards increased
exports of labour-intensive products with low land intensity. However,
a major effort is needed, especially for remote inland areas, to develop
business connections with world markets, and also to develop related
human resources, infrastructure and other facilities. These are long-run
tasks, not only as a reaction to the import shock but also a way towards
modernisation of agriculture.

Removing price protection

Past experience indicates that government protection of grain prices has
had a negative impact on farmers’ incomes because it has distorted market
prices and led to supply adjustment in the wrong direction. Government
grain prices set at levels higher than market prices encourage farmers to
produce grain in excess of market demand, eventually resulting in declines
in market prices and surpluses of grain products. This has resulted in large
fluctuations in grain prices and production in the past (see Wang 2001), and
adversely affected farmers’ incomes. Although currently price protection
is not in place, under the WTO commitments of the government, price
support is ruled out.
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To replace the price protection and assist low-income farmers, more
effective measures may be to improve information, technical, and training
services to farmers to help them to adjust their production and to shift
to the more efficient production areas. In particular, more effort can be
made to help farmers to find employment opportunities in non-grain and
non-agricultural sectors.

Industrialisation and urbanisation

A major structural adjustment that can be expected is the further transfer
of agricultural labour and other resources to the industrial and service
sectors. The transfer of agricultural labour to the rural TVE sector and
the urban sectors during the 1990s was 68 million; but this only reduced
the agricultural labour force from 366 million to 344 million (see Table
5.1). In the process there were only minor increases in labour productivity
and farmers’ incomes, far slower than in the 1980s. Employment growth
in TVEs stagnated in the late 1990s and rural-urban migration has also
faced more resistance because urban unemployment has increased rapidly.
According to past experience and the current situation, it is assumed that
rural industrialisation and urbanisation will together absorb 5.1 million rural
labourers per year on average from 2001 to 2010, and on net reduce the
agricultural labour force by 4 million per year (Table 5.1).

To absorb the grain import shock fully, at least an additional 6 million
farmers should be employed by the TVE and urban sectors between 2002
and 2004 (assuming that 3.2 million will move to non-grain agricultural
production during this period). This is obviously impossible. However, over
a longer period, urbanisation could be accelerated via policy adjustments
(including removing the policy bias against medium and large sized cities)
and improvements in urban infrastructure (Wang and Xia 1999). Assuming
that the speed of rural-urban migration can be doubled, an additional 30
million agricultural workers would move to the urban sector between 2001
and 2010. In this case, the grain shock would be absorbed and there would
be a larger improvement in agricultural productivity. Greater absorption
of the surplus agricultural labour by the industrial and service sectors may
lead to a net reduction of the number of farmers by another 100 million
or more over the coming 20 years.
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Notes

1 Data are from the National Bureau of Statistics, various years. Statistical Yearbook of
China, China Statistics Press, Beijing. The same source is used below unless specified
otherwise.

The definition of ‘net income’ is similar to ‘disposable income’.
For references see for example, Sicular (1988), Lin (1992, 1996), Rozelle and Boisvert
(1993), Huang, Rosegrant and Rozelle (1998), and Wang (2000).

4 This is according to official statistics. However, according to the 1996 national agricultural
census data (and supported by satellite imaging data), in the past the cultivated land
area was understated by 27 per cent in the official statistics (calculated from NBS 1999,
2001). The same ratio should also apply to sown areas. Adjustments are therefore made
by the author in Tables A5.1 and A5.2. After this adjustment, grain yield in China is still
significantly higher than in most developing countries.

5 Major sources for the estimation were a recent survey by the Department of Training
and Employment of the Ministry of Labour and Social Security, and the Rural Social
and Economic Survey team of the National Bureau of Statistical (MLSS & NBS 1999), and
National Bureau of Statistics (1991). The samples of the former survey cover 179,450 rural
labourers in all provinces except Tibet. The author assumes that all the ‘floating workers’
who were working outside their home county and half of those who were working outside
their home town but within their home county were in urban areas and were excluded
from the TVE employment statistics. The changes from 1998 to 2000 were estimated
according to the average growth rate of ‘floating workers’ from 1990 to 1998.

6 There were serious discrepancies between the 1990 data for the population and labour
force, which were from the 1990 national census, and the data before and after 1990,
which were from the regular statistical reports. The National Statistical Bureau made
adjustments to the population statistics before and after 1990 according to the census,
but did not adjust the labour statistics. The author adjusted the labour data from 1972
to 2000 according to the information from the 1953, 1964, 1982, and 1990 national census
and rural and urban birth rates, as well as the labour participation rates for each year
since the 1950s. For reference see Wang (2000b).

7 Estimated by the author (see Wang 2000b). Official statistics show a lower growth rate
of 0.5 per cent during the same period.

8 From a speech at the symposium ‘Agriculture and Private Enterprises in China’ in
Guangzhou, by Du Runsheng, the former director of the State Committee of Agriculture
and the former director of the Rural Development Research Center of the State Council,
18 December 2001.

9 Lin, Liu and Wu (2001) estimated the price elasticity of rural demand for wheat, corn,
paddy rice and beans as -0.857, -0.044, -0.155 and -0.549, respectively. The elasticities
of wheat and beans are far higher than those of corn and rice, apparently because the
former can be substituted by cheaper grains. This is not the case for rice because rice
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is the only major grain consumed in the whole of south China. Their weighted average
is 0.34. In this study, it is adjusted to 0.37 to include urban demand.

10 The impact of price fluctuations on production and farmers’ incomes would be far more
serious if the government incorrectly responds to the price changes. Lessons can be
drawn from past experience (see Wang 2001).
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Appendix

Table A5.1  World cereal yields and production

Yield 1980 Yield 1995 Cereal production Areas under
kg/ha kg/ha 1995 million tonnes cereal production
95 million ha.
UK 4,944 6,978 22.0 3.15
France 4,854 6,458 53.6 8.30
Germany 4,228 6,051 39.9 6.59
Japan 4,843 5,737 13.4 2.34
China (unadjusted) 2,948 4,664 416.8 89.36
us 3,771 4,647 277.0 59.61
Indonesia 2,866 3,840 58.1 15.13
Vietnam 2,016 3,523 25.2 7.15
China (adjusted) 2,153 3,406 416.8 122.36
Poland 2,337 2,940 25.1 8.54
Canada 2,141 2,705 49.7 18.37
Ukraine 2,522 32.4 12.86
Brazil 1,576 2,504 49.6 19.83
Mexico 2,189 2,463 25.3 10.29
Bangladesh 2,006 2,424 25.9 10.70
Thailand 1,911 2,386 25.4 10.63
India 1,350 2,134 214.9 100.68
Turkey 1,855 1,977 28.2 14.24
Australia 1,052 1,770 26.6 15.01
Russia 1,165 61.8 53.05
World 2,309 2,730 1,896.4 694.52

Note: The table includes all the countries in which cereal output exceeded 25 million
tonnes in 1995, plus UK and Japan. Countries are ranked according to their 1995 yields.
Yields are by sown area.

Source: World Bank, 1997. World Development Indicators, World Bank, Washington, DC.
Data are from the Food and Agriculture Organisation. China Data are adjusted according
to satellite imagery data for cultivated land area.
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Table A5.2 Agricultural inputs in China and other major producing

countries
Per cent Fertiliser ~ Tractors Share of labour Labour
irrigation of kg/ha /1000 ha in agriculture intensity
arable land 1994/95 1994 per cent 1990 person/ha
1994 1990-95
Bangladesh 33.9 108 0.5 64 8.00
Vietnam 26.6 175 0.5 72 7.20
China 51.5 309 7.9 (100.1) 54 4.09
India 28.3 80 12.5 64 3.37
China (adjusted) 51.5 226 5.8 (73.1) 54 2.98
Indonesia 15.2 85 3.7 57 2.73
Thailand 2341 62 11.4 64 1.78
Japan 62.9 403 876.1 7 1.75
Turkey 15.1 54 53.7 53 1.15
Mexico 24.7 62 16.7 28 1.04
Brazil 5.9 93 371 23 0.72
Poland 0.7 98 153.5 27 0.46
Ukraine 7.5 35 34.0 20 0.30
Germany 4.0 413 197.3 4 0.20
UK 1.8 384 158.7 2 0.20
Russia 4.1 12 21.6 14 0.20
France 7.6 297 173.5 5 0.15
us 11.4 103 80.5 3 0.06
Canada 1.6 49 40.3 3 0.03
Australia 4.5 15 21.0 5 0.03
World 17.3 85 37.4 49 1.88

Note: Countries are ranked according to their labour intensity per hectare in 1995.
Fertiliser is measured by plant nutrient.

Tractors per hectare exclude garden tractors. Data in parenthesis include garden
tractors.

Labour intensity is the agricultural population divided by the area of arable land. The
statistical base for the calculations is arable land per capita and the share of labour in
agriculture.

Source: Calculated from World Bank, 1997. World Development Indicators, Washington,
DC; International Labour Organization, 1998. Yearbook of Labour Statistics, International
Labour Organization, Geneva.
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Table A5.4 Comparison of the quota, above-quota, rural market,
domestic wholesale, imported and exported prices of rice,
1985-2000 (yuan/tonne)

Quota  Above-quota Rural market Wholesale FOB CIF
1985 540 557 640
1986 547 680 763
1987 587 784 896
1988 618 944 1,133
1989 741 1,340 1,582
1990 787 1,257 1,259
1991 786 1,120 1,126
1992 854 997 1,052
1993 949 1,140 1,268 . .
1994 1,375 1,747 2,057 . 2,918
1995 1,694 2,588 2,838 . 2,712 .
1996 2,054 2,634 2,818 2,398 3,637 3,278
1997 2,277 2,267 2,244 2,088 2,552 3,631
1998 2,246 2,103 2,132 2,105 2,084 4,145
1999 2032 2,081 1,934 1,923 3,957
2000 1849 1,846 1,466 1,499 3,859

Note: Prices are in nominal terms. They are arithmetic averages from monthly data. The
quota, above-quota, and rural market prices of rice are converted from paddy prices at

a ratio of 0.65. The wholesale prices of rice are from Heilongjiang and Hunan markets.
Source: The quota, above-quota, and rural market prices are from Ministry of Agriculture
database. The wholesale, FOB, CIF prices are cited from Wu, Laping, 2001. ‘Price
comparison between world and domestic grain markets’, prepared for the ACIAR project
on China’s grain market, Australian National University; and calculated from National
Bureau of Statistics, various years. Statistical Yearbook of China, China Statistics Press,
Beijing.
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Table A5.5 Comparison of the quota, above-quota, rural market,
domestic wholesale, imported and exported prices of
wheat, 1985-2000 (yuan/tonne)

Quota Above-quota Rural market Wholesale CIF
1985 426 428 462
1986 436 512 537
1987 442 545 620
1988 467 629 763
1989 505 890 1,066
1990 508 846 890
1991 512 772 783
1992 594 734 776
1993 659 749 809 . .
1994 895 1,044 1,141 . 1,134
1995 1,080 1,528 1,688 . 1,460
1996 1,312 1,649 1,741 1,774 1,891
1997 1,461 1,442 1,479 1,545 1,653
1998 1,440 1,317 1,357 1,384 1,514
1999 1,270 1,286 1,343 1,465
2000 1,199 1,136 1,004 1,375

Note: Prices are in nominal terms. They are arithmetic averages from monthly data.
The wholesale prices are from Zhengzhou and Hubei markets.

Source: The quota, above-quota, and rural market prices are from Ministry of
Agriculture database. The wholesale, FOB, CIF prices are cited from Wu, Laping, 2001.
‘Price comparison between world and domestic grain markets’, prepared for the
ACIAR project on China’s grain market, Australian National University; and calculated
from National Bureau of Statistics, various years. Statistical Yearbook of China, China
Statistics Press, Beijing.
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Table A5.6 Comparison of the quota, above-quota, rural market,
domestic wholesale, imported and exported prices of corn,
1985-2000 (yuan/tonne)

Quota Above-quota Rural market Wholesale FOB
1985 312 327 373
1986 317 402 453
1987 332 445 503
1988 343 471 571
1989 370 643 782
1990 376 626 690
1991 375 546 596
1992 416 548 628
1993 459 644 731
1994 688 904 1,009
1995 855 1,385 1,580 . .
1996 1,058 1,389 1,487 1,344 1,364
1997 1,235 1,089 1,145 1,179 1,122
1998 1,230 1,052 1,103 1,275 937
1999 984 986 1,071 850
2000 863 828 970 822

Note: Prices are in nominal terms. They are arithmetic averages from monthly data. The
wholesale prices are from Heilingjiang and Hubei markets.

Source: The quota, above-quota, and rural market prices are from Ministry of Agriculture
database. The wholesale, FOB, CIF prices are cited from Wu, Laping, 2001. ‘Price
comparison between world and domestic grain markets’, prepared for the ACIAR project
on China’s grain market, Australian National University; and calculated from National
Bureau of Statistics, various years. Statistical Yearbook of China, China Statistics Press,
Beijing.
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Table A5.7 Comparison of the quota, above-quota, rural market,
domestic wholesale, imported and exported prices of
soybeans, 1985-2000 (yuan/tonne)

Quota Above-quota Rural market Wholesale FOB CIF
1985 668 762 877
1986 704 877 1,001
1987 738 933 1,102
1988 748 1,026 1,296
1989 785 1,396 1,785
1990 832 1,335 1,591
1991 883 1,256 1,493
1992 909 1,476 1,806
1993 1,044 1,842 2,206 . . .
1994 1,539 2,125 2,451 . 2,310 2,286
1995 1,805 2,422 2,665 . 2,190 2,144
1996 1,954 2,920 3,212 3,018 3,009 2,380
1997 2,293 3,103 3,437 3,134 3,461 2,559
1998 . . 2,439 2,546 3,373 2,232
1999 . . 1,741 2,202 2,749 1,729
2000 2,366 . 1,811 2,217 2,817 1,785

Note: Prices are in nominal terms. They are arithmetic averages from monthly data The
wholesale prices in this table are from Heilongjiang and Fujian markets.

Source: The quota, above-quota, and rural market prices are from Ministry of Agriculture
database. The wholesale, FOB, CIF prices are cited from Wu, Laping, 2001. ‘Price
comparison between world and domestic grain markets’, prepared for the ACIAR project
on China’s grain market, The Australian National University, Canberra; and calculated
from National Bureau of Statistics, various years. Statistical Yearbook of China, China
Statistics Press, Beijing.
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O The impact of China’s
WTO accession on regional
economies

Tingsong Jiang

China was admitted to the WTO in November 2001, after making
commitments far beyond those most member economies agreed to when
they joined (Lardy 2002). The accession ended a 15-year long and difficult
negotiation process. However, the discussion of the impact of China’s
accession on the domestic economy and on the world economy has only
just begun.

Many studies discuss the impact of China’s accession using general
equilibrium models, because these models enable panoramic analysis of
economy-wide effects.! These studies share the view that, overall, China will
achieve gains in economic efficiency but that agriculture, the auto industry
and the banking system are vulnerable sectors.

Few studies have tried to investigate the impact of WTO accession
on regional development. Yang and Huang (1997) and Jiang (2002a) use
different types of representative households to approximate the regional
impacts of trade liberalisation and WTO accession. Diao, Fan and Zhang
(2002) and Diao et al (2002) present a general equilibrium model with partial
disaggregation, that is, distinguishing nine different regions but only for
the agricultural sectors. Fan and Zheng (2000, 2001) discuss the regional
impact of trade liberalisation in their PRCGEM model following the top-
down approach. However, their analysis is incomplete because it attributes
the regional impact only to the difference in sectoral composition. One
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reason for this limitation is that constructing a multi-regional CGE model
of the Chinese economy requires detailed regional input-output, income,
consumption and trade data, all of which are often difficult to obtain.

Although difficulties exist, the regional impacts of WTO accession
deserve the same attention as the sectoral impacts. China is a big country
in many senses, with huge regional differences in geographic and economic
terms. Regional income disparity worsened along with economic reform and
growth during the 1990s. Income disparity has become so large that the
central government announced its ‘West Development Strategy’ in 2000.
Analysis of sectoral effects is a part of the investigation into the regional
effects of WTO accession; therefore, a regional analysis could provide a
more comprehensive picture of the impacts.

Impact of WTO accession on China’s regional economies

China has made a WTO-plus commitment. It promised not only to reduce
significantly tariff and non tariff barriers but also to open up sectors
such as telecommunications, banking, insurance, asset management and
distribution of foreign investment. It also agreed to abide by all WTO rules.
Moreover, China has been forced to accept discriminatory treatment in two
important rule-based areas: safeguards and antidumping (Lardy 2002).

It is difficult to accommodate all of China’s commitments in one
simulation. Rather, this study investigates the impact of the most obvious
and simplest commitment: the required tariff cut. Even this is not as easy
as it may seem. China’s import tariffs are often subject to exemption
and reduction under special arrangements that make the effective tariff
rates significantly different from the statutory rates. For example, the
average statutory tariff rate was 16.4 per cent in 2000, while tariff revenue
accounted for only 4.03 per cent of the value of imports (National Bureau
of Statistics of China 2001).

The database of the model represents the Chinese economy in 2000, with
the average tariff rate being 16.2 per cent, which is close to the statutory
tariff rate.? The tariff rates used in this study (Table A6.2) are mainly drawn
from the GTAP Database 5 with some revisions based on other studies (for
example Wang 2000, lanchovichina and Martin 2001 and Anderson, Huang
and lanchovichina 2002). The WTO tariff rates are only approximately
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consistent with the actual commitments (Annex 8: Schedule CLII of Protocol
on the Accession of the People’s Republic of China, 2001).

Closures of the model for the simulations

Endowments of primary factors are treated as exogenous. There are slack
labour variables to allow unemployment. But in the simulations described
below these slack variables are set to be zero, leaving wages to adjust for
full employment.?

All tax rates, including tariff rates, and technological shifters are set
exogenously. Exogenous tax rates imply that government revenues will
change along with changes in production, income and trade after shocks.
This form of closure differs from a closure where tax rates are adjusted
so as to raise a fixed amount of revenues. This particular form of closure
is chosen because we want to identify the impact of WTO accession from
other policy changes. The shares of transfer payments from the central
government to regional governments do not change, that is, payments to
each region change at the same rate.

The propensities to save are fixed, although they vary across households
and regions. The difference between national savings and aggregate
investment is the net capital inflow, which is equal to the trade deficit.
There are two closures in the following simulation.

« No control on the trade balance. In this closure, the nominal exchange

rate is fixed, the trade balance is endogenous, and foreign capital
flows automatically match the balance.

« No change in the trade balance. In this closure, a floating exchange
rate regime is assumed so that the change in the trade balance can
be exogenously fixed at zero.*

One might think that the first closure is the more natural one, involving
only tariff cuts in the simulation. However, it may still require some other
policy changes to validate the closure. For example, it requires capital
inflows to match the trade deficit at whatever level the model generates,
implying that there is no control on foreign investment. This is clearly not
the case. But as it is expected that foreign investment will increase after
WTO accession (Chen 2002), and zero change seems too extreme, one would
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expect that the real situation lies somewhere between the two closures,
although perhaps closer to the former.

Simulation results of the tariff cut can be found in Tables 6.1 and 6.2 and
Tables A6.3 to A6.5. Table 6.1 reports the macroeconomic effects of tariff cuts
under different closures, and Table 6.2 reports the impact of tariff cuts on
regional output, imports and exports of aggregated commodities or sectors.

The disaggregated sectoral results are reported in Tables A6.3 to A6.5.

Table 6.1

Macroeconomic effects of tariff cuts

Indications

Real GDP(%)

No control on trade balance

Eastern Central Western National Eastern Central Western National

0.87 -0.06 0.33 0.56

No change in trade balance

0.85 -0.07 033 0.54

GDP deflator(%) -1.90 -2.03 -2.79 -2.07 3.35 3.04 2.28 3.1
CPI (%)
Rural households -2.66 -2.50 -3.11 -2.70 2.42 2.51 1.90 2.35
Urban households -2.56 -2.27 -2.77 -2.53 2.55 2.82 2.33 2.57
Government -0.67 -1.30 -1.33 -0.95 4.72 3.98 3.97 4.40
Regional average -2.61 240 -295 -2.62 2.48  2.64 2.10 2.45

Total utility (%)
Rural households
Urban households
Government
Regional average

0.67 0.22 017  0.46
1.85 1.16 1.36  1.62
0.49 -194 -2.47 -0.37
119 030 0.48 0.86

Equivalent variation (billion yuan)

0.35  0.01 0.02 0.20
1.30 0.69 1.05 113
1.41  -2.01 -2.54 0.23
098 0.02 0.25 0.63

Rural households 11.86 2.32  0.83 15.01 6.23  0.13 0.1 6.46
Urban households 38.68 7.89 9.79 56.35 27.08 4.66 7.53 39.26
Government 5.57 -6.84 -6.40 -7.67 15.97 -7.07 -6.58 2.32
Regional sum 56.11 3.36 4.22 63.69 49.28 -2.28 1.04 48.04
Savings (nominal, per cent)
Rural households -1.47  -2.03 -2.64 -1.76 3.58 297 2.28  3.26
Urban households -0.14  -1.07 -1.04 -0.48 5.29  4.25 4.29 491
Government -3.45 -3.26 -3.78 -3.44 1.63 1.85 1.32 1.64
Regional average -1.02  -1.66 -1.41 -1.22 4.24  3.47 3.84 4.01
Nominal exchange rate - 5.45
Change in trade balance (billion yuan) -42.55 -
Terms of trade (%) -0.46 -0.47

Source: Author’s CERD simulation.
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Simulating with no control on the trade balance

For this simulation it can be seen from Table 6.1 that China has a net gain
from WTO accession. By cutting the tariff rates as listed in Table A6.2,
China’s real GDP would increase by 0.56 per cent, utility by 0.86 per cent,
and the equivalent variation, a welfare indicator, would reach 63.69 billion
yuan. Higher welfare comes from higher real incomes, thus higher real
consumption and saving. But the tariff cut has an adverse impact on the
trade balance and the terms of trade. China’s trade balance declines by
42.55 billion yuan because imports increase more than exports and the
terms of trade decreases by 0.46 per cent. This is because the tariff cut
does not affect the border price (CIF). However, Chinese exports become
cheaper because tariff cuts help to lower production costs.

It can be seen from Tables 6.2 and A6.3 that the impact will not be
evenly distributed. The motor vehicle and other transport equipment
sector is the biggest loser, with output declining by 16.37 per cent. It is
followed by the food and tobacco processing, machinery and chemicals
sectors, where output would decline by more than 3 per cent. The impact
on the agricultural sectors would not be as severe as some studies have
suggested. Crop output declines by 1.2 per cent and total agricultural output
falls by less than 0.1 per cent. These results are in line with the results
in lanchovichina and Martin (2001). The smaller decline in agricultural
output may be partly due to the smaller extent of the tariff cuts. It may
be also partly attributed to the aggregation of agricultural sectors. If the
crop sector could be disaggregated to individual crops, it may be that the
output of some crops would fall significantly.

Table A6.3 shows that the sector with the highest growth would be
apparels, with a more than 14 per cent increase in output; followed by
electronics (9.93 per cent), textiles (6.34 per cent) and instruments and
cultural and office machinery (3.95 per cent).

The changes in imports and exports are consistent with the changes in
output. Imports of other agricultural products, food and tobacco processing,
motor vehicles and other transportation equipment are more than doubled
after WTO accession and crops imports increase by 88 per cent.> Increases
in exports of apparel, textiles and electronics are of a smaller magnitude. In
general, these changes reflect the comparative advantage and disadvantage
of Chinese industries.
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Table 6.2  Impact of tariff cuts on regional output, exports and

imports
Sector? No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National
Output
agri - -0.13 -0.08  -0.06 -0.06 -0.17 -0.12 -0.10
mine -1.73 1.24 2.60 -0.03 -1.88 1.40 2.76 -0.02
fprc -4.20 -1.71 -5.35 -3.59 -4.33 -1.80 -5.53 -3.71
lind 7.68 0.04 2.79 5.86 7.77 0.20 3.37 6.00
chem -2.02 -0.96 -0.75 -1.63 -2.04 -0.90 -0.69 -1.63
motr -17.88  -14.87  -11.54 -16.37 -18.05 -14.58 -11.10 -16.36
mche -3.86 -0.95 0.29 -2.76 -3.92 -0.75 0.49 -2.73
elen 5.72 -0.85 3.10 4.98 5.75 -0.76 3.38 5.03
cnst 0.46 1.09 1.18 0.72 0.43 1.11 1.20 0.72
svce 0.82 -0.13 0.15 0.52 0.87 -0.22 0.07 0.50
Exports
agri 17.19 15.07 17.41 16.56 20.21 17.83 19.90 19.44
mine 1.73 8.15 9.24 4.74 1.83 8.78 9.76 5.05
fprc 9.58 9.67 6.92 9.19 10.95 11.09 7.85  10.50
lind 21.70 8.87 19.21  20.03 22.37 9.93 21.78  20.82
chem 4.89 5.97 6.65 5.15 5.16 6.49 7.20 5.48
motr -10.31 -5.47 0.80 -7.86 -10.37 -4.81 1.59 -7.70
mche 1.20 5.82 7.47 2.60 1.32 6.45 8.01 2.84
elen 14.94 5.68 12.77  14.39 15.23 6.16 13.50 14.72
cnst 2.53 5.26 5.37 3.04 2.58 5.54 5.59 3.1
svce 2.83 4.06 4.90 3.32 2.86 4.29 5.11 3.41
Imports
agri 47.47  39.20 63.54 4797 44.21 36.35  60.84  44.82
mine -4.45 -4.95 -4.38  -4.53 -4.72 -5.14 -4.53 -4.77
fprc 155.48 173.44 158.17 158.30 151.10  169.02 154.93 154.15
lind 22.54 11.02 5.03  19.02 21.96 9.85 4.02  18.31
chem 22.45 19.27 20.82  21.75 22.17 18.85  20.41 21.44
motr 110.89  107.67 87.98 106.08 110.06 106.43 87.27 105.17
mche 12.55 13.41 12.59  12.69 12.30 13.05 12.33 12.42
elen 6.63 3.88 4.39 5.93 6.31 3.40 4.03 5.58
cnst -2.19 -4.06 -4.03 -3.17 -2.31 -4.34  -4.25 -3.36
Svce -2.18 -4.93 -5.14 -3.44 -2.31 -5.37 -5.52 -3.70

Note: 2 sector code: agri: agriculture; mine: mining; fprc: food processing; lind: light
industry; chem: chemicals; motr: motor vehicle and other transportation equipment;
mche: machinery and equipment; elen: electronics and electric equipment; cnst:
construction; svce: services.

Source: Author’s CERD simulation.
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The simulation results also show that the eastern coastal region gains
more from the WTO accession than the inland regions. The order of increase
in total utility and equivalent variation is: eastern, western and central.
This result suggests that regional income disparity would worsen after the
accession, although all regions may gain. The eastern region gains most of
the benefit from the expanding sectors. For example, apparel output in the
eastern region increases by over 17 per cent, while this sector’s outputs
in the central and western regions increase by only 0.3 per cent and 1.5
per cent, respectively (Table A6.3). Similarly, textile output in the eastern
region increases the most, while it falls in the central region.

The results show that the output level in the central region may decline
after WTO accession, as indicated by the negative change in real GDP.
This result seems surprising because it is generally perceived that the
western region is the least developed region and thus should be the most
adversely affected. However, the result may be justified in the following
way. First, the western region has the cheapest labour, which helps in
the development of labour-intensive sectors. Second, the western region
has relatively abundant natural resource endowments, which leads to
its comparative advantage in resource-intensive products. Finally, the
industrial base in the western region may not be as poor as people think.
The Chinese government has made huge investments in the so-called ‘third
line’ program which brought about development in some sectors.

The results of this simulation show that WTO accession would worsen
rural-urban income inequality in all regions. That rural households
experience a smaller increase in utility and welfare is understandable
because rural households receive part of their income from agricultural
sectors, which decline in all regions following WTO accession.

Simulating with no change in the trade balance

This closure would have a similar impact on regional economies, despite
some differences in the macroeconomic dimensions. The fixed exchange
rate in the previous closure brings about domestic deflation, while the fixed
trade balance with a floating exchange rate leads to depreciation of the
RMB by 5.5 per cent—which in turn causes domestic inflation of 2.45 per
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cent. In both cases, the real exchange rate increases; but in the present
form of closure the increase is slightly greater (3.0 per cent versus 2.6 per
cent) (Table 6.1).

This form of closure gives a smaller welfare gain than the previous
one because it restrains the gains from trade by fixing the trade balance.
Moreover, it causes an even wider welfare gap. In the previous closure, the
eastern region’s share in the total equivalent variation is 88 per cent. In the
current closure, all the gains are absorbed by the eastern region while the
inland regions have a net loss. The gap between rural and urban households
is also likely to widen. Urban households’ share in the total household
welfare gain increases from 79 per cent to 86 per cent (Table 6.1).

Why does WTO accession worsen regional disparity?

To some, it may be surprising, even unacceptable, that trade liberalisation
should lead to worsening regional disparity in China. However, further
analysis may reveal that it is a necessary result.

First, it is a natural extension of the historical trend. As shown in
Figure 6.1, the income gap between China’s coastal and inland regions
has been widening since the economic reforms in 1978. Of the three
regions defined here, the richest eastern coastal region has experienced
the fastest economic growth over the past two decades. The average per
capita GDP in the eastern region has increased sevenfold, while per capita
GDP in the poorest western region has increased by less than five times.
Consequently, the gap in per capita GDP between the eastern and western
regions increased from 380.6 yuan in 1978 to 3354.9 yuan in 2000 in real
terms. This phenomenon has been well documented by many authors (for
example Wu 1999, Sun 2000, Sun and Parikh 2001 and Jiang 2002).

Second, the regional economies in China are segregated, and this
segregation is embodied in both factor and commodity markets. The labour
factor market segregation takes legal form in the household registration
system. The general equilibrium CERD model captures this feature. Because
labour is not freely mobile, wage differentials between regions increase after
the WTO accession, which leads to worsening regional income disparity. The
model assumes perfect mobility of capital, which may not be the case in
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Figure 6.1  Per capita GDP by region, 1978-2000
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Source: Author’s construction based on data from National Bureau of Statistics of China,
2001. Statistical Yearbook of China, China Statistics Press, Beijing.
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reality. However, it captures some effects on regional disparity. Although
the rate of return to capital is the same across regions, the coastal region
still gains more than the inland regions as it owns a higher proportion of
the capital stock.

It is commonly recognised that regional protectionism prevails in China,
which prevents the integration of commodity markets. Because commodities
are not to be freely traded between regions within China even after the
WTO accession, factor price equalisation cannot be achieved. The CERD
model captures this effect through distinguishing regional commodity
markets and assuming imperfect substitution between the same commodity
sourced from different regions.

Third, the technological levels are different in the three regions, which
violates another underlying assumption of the factor price equalisation
hypothesis. The differences in technology are embodied in the database
of the CERD model. The coastal region has more advanced technology
than the inland regions, and, thus, accrues higher welfare gains after the
WTO accession.

It is argued that simulating only tariff cuts tends to underestimate the
impact of trade liberalisation (Kehoe 2002). Considering the high probability
of higher technological progress following the WTO accession, the regional
income disparity may be even worse than presented above. This is because
the coastal region could well experience faster technological progress than
the inland regions. This is evident as the foreign direct investment has been
and will be concentrated in the coastal area.

Fourth, because the economy is regionally segregated, the difference
in regional economic structure also results in worsening income disparity.
As shown above, the coastal region has a higher proportion of most of the
expanding sectors following the WTO accession, while the inland regions
have a higher proportion of contracting sectors.

Policy simulations

From the above discussion, some policy recommendations may be
raised. This section presents the simulation results of three important
policies: additional protection to the agricultural sector; domestic market
liberalisation; and government transfer payments to inland regions.
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Additional protection to agricultural sectors

Many studies of China’s WTO accession have projected that agriculture will
be one of the hardest hit sectors. The simulations reported above confirm
that agriculture will be adversely affected by the WTO accession, leading
to a worsening of regional income disparities as the inland regions have a
higher proportion of agricultural activities in their economies. Therefore, the
Chinese government (and academic circles) have been worrying about this
issue and adopted some measures to anticipate the detrimental outcomes.5”
These measures provide additional protection to agriculture.

To capture this additional protection to agriculture, the simulations
presented in the previous section are revised with the tariff cuts in the
agricultural sectors being only half of the level in the previous section,
ceteris paribus. The simulation results are reported in Tables 6.3 and 6.4.
Several points are evident from these results.

First, such policy actions do provide some cushioning effects to
agricultural sectors. The increase in agricultural imports is smaller, falling
from 47.3 per cent to 15.2 per cent with the closure of no control on the
trade balance, and from 44.2 per cent to 13.1 per cent with the closure of
no change in the trade balance. Consequently, agricultural output declines
by only 0.03 and 0.07 per cent, respectively. Second, because the central
region is the major agricultural production area, this protection helps the
central region achieve higher welfare (up from 3.36 billion yuan to 4.12
billion yuan) with the closure of no control on the trade balance, or lower
welfare loss (from -2.28 billion yuan to -0.50 billion yuan). Third, it also
helps to ease the worsening rural-urban inequality. Rural households have a
higher growth in utility than in the previous scenario while urban households
have a lower growth. Fourth, the negative impact on the trade balance and
the terms of trade is now smaller. Finally, however, the total welfare gain
is smaller than for the full tariff cuts set by the WTO agreement.

Domestic market reform

It is often argued that China’s domestic economy is not well integrated
and heavy regional protection exists. One prominent example is the
restriction on the movement of people. Also, in many regions the use of
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Table 6.3  Macroeconomic effects of WTO tariff cuts with agricultural
protection

Indicators No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National

Real GDP (%) 0.77 -0.10 0.28 0.48 0.75 -0.10 0.27 0.46
GDP deflator (%) -1.74  -1.82 -2.53 -1.89 2.50 2.27 1.56 2.29
CPI (%)
Rural households -2.24  -212 -2.62 -2.28 1.86 1.92 1.42 1.79
Urban households -2.23  -2.05 -2.51 -2.24 1.89 2.05 1.60 1.88
Government -0.77  -1.39 -1.44 -1.04 3.57 2.86 2.83 3.27
Regional average -2.24  -2.09 -2.57 -2.26 1.87 1.98 1.50 1.83
Total utility (%)
Rural households 0.91 0.44 0.49 0.70 0.64 0.27 0.36 0.48
Urban households 1.58 0.91 1.09 1.35 1.14 0.53 0.84 0.96
Government 0.24 -1.92 -2.42 -0.53 0.99 -1.97 -2.48 -0.04
Regional average 1.10 0.33 0.44 0.81 0.93 0.10 0.25 0.62

Equivalent variation (billion yuan)
Rural households 16.02 4.68 2.34  23.04 11.34 2.85 1.71  15.89
Urban households  33.05 6.20 7.84  47.08 23.72 3.60 6.03 33.36

Government 2.67 -6.76 -6.28 -10.36 1119 -6.95 -6.44 -2.19

Regional sum 51.75 4.12 3.89 59.76 46.25 -0.50 1.31  47.06
Savings (nominal, per cent)

Rural households -1.03  -1.59  -1.98 -1.30 3.05 2.44 2.00 2.75

Urban households  -0.30  -1.19 -1.19 -0.64 4.07 3.08 3.10 3.70

Government -3.59 -3.32  -3.84 -3.58 0.50 0.80 0.27 0.51

Regional average -0.97  -1.46 -1.38 -1.14 3.26 2.67 2.84 3.07
Nominal exchange rate - 4.39
Change in trade balance (billion yuan) -34.42 -
Terms of trade (%) -0.42 -0.43

Source: Author’s CERD simulation.
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Table 6.4  Impact on output, exports and imports of WTO tariff cuts
with agricultural protection

Sector? No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National
Output
Agri - -0.06 -0.05 -0.03 -0.05 -0.09 -0.07 -0.07
Mine -1.49 1.24 2.78 0.12 -1.62 1.37 2.91 0.12
Fprc -5.33 -1.80 -5.41 -4.24 -5.42 -1.87 -5.55 -4.33
Lind 7.35 -0.22 1.34 5.47 7.43 -0.08 1.81 5.59

Chem. -1.92 -0.95 -0.75 -1.57 -1.94 -0.91 -0.69 -1.56
Motr -17.62  -14.71 -11.12 -16.10 -17.76 -14.48  -10.76  -16.09
Mche -3.61 -0.90 0.49 -2.56 -3.66 -0.73 0.65 -2.54

Elen 6.43 -0.79 3.49 5.61 6.44 -0.71 3.73 5.65

Cnst 0.44 1.04 1.16 0.69 0.42 1.06 117 0.69

Svce 0.75 -0.13 0.14 0.48 0.80 -0.21 0.08 0.48
Exports

Agri 11.45 10.88 12.57 11.39 13.88 13.11 14.6 13.72

Mine 2.63 8.55 10.06 5.48 2.69 9.05 10.48 5.73

Fprc 5.25 7.75 5.08 5.86 6.38 8.92 5.86 6.95

Lind 20.99 8.12 14.57 19.14 21.53 8.98 16.6 19.79
Chem. 5.25 6.29 6.89 5.50 5.47 6.71 7.33 5.76
Motr -9.64 -4.95 1.71 -7.17 -9.70 -4.42 2.36 -7.04
Mche 1.92 6.32 8.21 3.29 2.01 6.83 8.65 3.48
Elen 16.33 6.14 13.8 15.72 16.55 6.53 14.39 15.97

Cnst 2.85 5.50 5.67 3.35 2.88 5.73 5.85 341
Svce 3.05 4.29 5.17 3.54 3.08 4.47 5.33 3.62
Imports

Agri 15.25 11.36 20.17 15.21 13.08 9.42 18.43 13.11
Mine -4.86 -5.37 -4.76 -4.93 -5.07 -5.52 -4.88 -5.12
Fprc 161.79 17793 162.41 16394 158.03 17418  159.65 160.40
Lind 22.54 11.45 5.62 19.15 22.06 10.49 4.78 18.56
Chem.  22.27 19.05 20.63 21.57 22.05 18.71 20.30 21.32
Motr 109.31  106.26 86.76  104.61  108.68  105.28 86.20 103.90
Mche 12.11 12.86 12.06 12.22 11.92 12.58 11.86 12.01

Elen 6.33 3.31 3.88 5.57 6.07 2.93 3.60 5.28
Cnst -2.64 -4.44 -4.45 -3.60 -2.72 -4.66 -4.62 -3.73
Svce -2.54 -5.21 -5.45 -3.77 -2.64 -5.56 -5.76 -3.98

Note: 2 sector code: agri: agriculture; mine: mining; fprc: food processing; lind: light
industry; chem: chemicals; motr: motor vehicle and other transportation equipment;
mche: machinery and equipment; elen: electronics and electric equipment; cnst:
construction; svce: services.

Source: Author’s CERD simulation.
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land is controlled by governments. It is also frequently reported that local
governments erect barriers to bar products from other regions. However,
there are no complete and accurate data to enable the calculation of tariff-
like protection in Chinese regions. For this reason, a hypothetical scenario
is constructed to investigate this issue. Specifically, a set of elasticities are
chosen to imitate domestic market reforms.

Elasticities of transformation or substitution usually describe the
difference between two goods or factors. However, they may also reflect
how easily one good or factor can be transformed or substituted into
another. For example, a higher elasticity of transformation between rural
and urban labour also describes the higher mobility of labour from rural to
urban areas. In this sense, the domestic market reform can be represented
by increases in selected elasticities. These elasticities include the elasticity
of transformation between agricultural, non agricultural and migrant labour
(from 0.1 to 1); the elasticity of transformation between different land
uses (from 0.05 to 0.5); the elasticity of substitution between commodities
produced locally and in other regions (Table 6.5); and the elasticity of
substitution between different types of labour (from 4 to 14).

Table 6.5  Elasticities of substitution between local and other products

Comm Original New  Comm Original New  Comm Original New Comm Original New
crop 4.4 104 aprl 8.8 10.4 eltn 5.6 10.4 trad 3.8 104
Frst 5.6 104  furn 5.6 10.4 inst 5.6 10.4 cate 3.8 10.4
Live 46 104 papr 3.6 10.4 main 5.6 10.4 past 3.8 10.4
Fish 5.6 10.4  ptpc 3.8 104 omnp 5.6 10.4 fina 3.8 10.4
Otha 56 104 chem 3.8 10.4 scrp 5.6 10.4 rest 3.8 104
coal 56 104 nmmp 5.6 10.4 powr 5.6 10.4 sser 3.8 104
Petr 5.6 10.4 mtsp 5.6 10.4 gasp 5.6 10.4 heth 3.8 104
mtom 56 104 mtlp 5.6 10.4  watr 5.6 10.4 educ 3.8 10.4
nmtm 5.6 10.4 mach 5.6 10.4 cons 3.8 10.4 scir 3.8 104
Fdtp 49 104 treq 10.4 104 tran 3.8 10.4 teks 3.8 10.4
Txtl 44 104 eltc 5.6 10.4 ptlc 3.8 104 padm 3.8 104

Note: See sector classification abbreviations at Table A6.1.
Source: Author’s construction.
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With these new values, the inter-regional factor and commodity flows
become more intensive. For example, in the closure of no control on the
trade balance, the price of migrant labour declines by 0.18 per cent when
the elasticities are higher while it increases by 0.18 per cent with the former
elasticities. Consequently, migrant labour supply increases by 1.47 per
cent (previously the increase was only 0.25 per cent). The migrant labour
supply increases in all regions, with the western region increasing the most
(1.98 per cent versus 0.31 per cent), followed by the central region (1.68
per cent versus 0.26 per cent) and the eastern region (0.83 per cent versus
0.20 per cent). Similar changes can be observed in respect of inter-regional
trade of commodities. These results are understandable and do not need
more explanation. It is more important to look at the welfare implications.
The summary results are reported in Tables 6.6 and 6.7 while the detailed
sectoral results are in Tables A6.9-A6.11.

It can be seen from the table that with the new values of parameters,
WTO accession leads to higher welfare gains. The total welfare gain increases
from 63.69 billion yuan in the closure with no control on the trade balance
and 48.04 billion yuan in the closure with no change of the trade balance to
69.04 and 56.79 billion yuan, respectively. Although there is still a worsening
of the regional income disparity, its magnitude is smaller when factor and
commodities are allowed to move more freely. Every region has a higher
welfare gain than before, and the shares of inland regions in the total
gain increase from 12 per cent to 14 per cent. The increment in the rural
households’ utility and welfare after the WTO accession is higher with the
revised elasticities than with former ones, while the increment in the urban
households’ utility and welfare is now smaller—implying a smaller degree of
the rural-urban inequality.

Transfer payments

A counterfactual transfer payment program is also simulated using the CERD
model. The program simply involves a 10 per cent increase in the central
government’s transfer payments to the central and western regions. The
results are reported in Tables 6.8, 6.9 and A6.12-A6.14.

The simulation results do not give a clear justification for such a program.
Although the regional and rural-urban inequality improves slightly with
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Table 6.6  Macroeconomic effects of WTO tariff cuts: higher elasticities

Indicators No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National

Real GDP (%) 093 -0.12 0.29 0.57 091 -012 0.28 0.56
GDP deflator (%) -1.88 -1.76  -2.47 -1.94 2.52 253 1.82 2.4
CPI (%)
Rural households 2.37 214 270 -2.36 1.93 213 156 192
Urban households -2.34 205 -2.53 -2.31 197 2.25 1.77 2.00
Government -0.84 -1.39 -1.39 -1.07 3.63 3.01 3.03 3.37
Regional average -2.35 210  -2.62 -2.34 195 218 1.66 1.96
Total utility (%)
Rural households 1.02 046  0.51 0.77 0.81 0.33 0.43 192
Urban households 1.65 093 1.16 1.41 1.15 0.50 0.87 2.00
Government 0.62 -1.80 -2.33 -0.24 1.41  -1.83 -2.37 3.37
Regional average 1.24  0.36 0.50 0.91 1.07 043 0.31 0.72

Equivalent variation (billion yuan)
Rural households 1797  4.93 2.41  25.32 14.22  3.54 2.05 19.81
Urban households 3442 6.34 835 49.11 2394 337 6.23 33.54

Government 7.03 -6.36 -6.05 -5.39 16.02 -6.44 -6.15 3.43

Regional sum 59.42 492 471 69.04 54.18 0.47 213 56.79
Savings (nominal, %)

Rural households -1.00 -1.58 -2.02 -1.29 332 2.69 2.22 3.01

Urban households -0.30 117 112 -0.62 420 3.25 3.32 3.85

Government -3.36 -3.20 -3.70 -3.36 0.89 1.09 0.57 0.90

Regional average -094 145 133 1.1 3.47 289 3.06 3.28

Nominal exchange rate - 4.56
Change in trade balance (billion yuan) -36.74 -
Terms of trade (%) -0.47 -0.48

Source: Author’s CERD simulation.
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Table 6.7  Impact on output, exports and imports of WTO tariff cuts:
higher elasticities

Sector? No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National
Output
agri -0.83  -0.47 -0.46 -0.64 -1.00 -0.58 -0.53  -0.77
mine -1.81 1.69 3.15 0.18 -1.93 1.90 3.32 0.22
fprc -4.84  -2.05 -5.53 -4.07 -5.05 -2.18 -5.70  -4.25
lind 8.18 -0.71 1.39 5.99 8.29 -0.61 1.72 6.12
chem -1.73 -1.01 -0.79 -1.46 -1.73 -0.93 -0.72 -1.43
motr -17.31 -14.64  -11.80  -15.98 -17.37  -14.33  -11.39  -15.91
mche -3.60  -0.58 0.77 -2.45 -3.60 -0.33 0.99 -2.37
elen 7.06 -1.48 2.08 5.97 7.25 -1.34 2.38 6.17
cnst 0.56 1.22 1.32 0.83 0.55 1.26 1.35 0.84
svce 0.90 0.04 0.28 0.63 0.96 -0.01 0.23 0.65
Exports
agri 10.23  10.45 12.59 10.54 11.64 11.80 13.87  11.92
mine 2.02 9.19 10.30 5.37 2.18 9.91 10.88 5.75
fprc 6.54 7.53 5.16 6.58 7.21 8.31 5.70 7.26
lind 22.39 7.29 14.79 20.22 23.00 8.05 16.38  20.89
chem 5.62 6.15 6.54 5.75 5.93 6.69 7.04 6.11
motr -9.20  -491 0.67 -7.03 -9.10 -4.19 1.45  -6.74
mche 2.06 6.66 8.32 3.45 2.30 7.38 8.92 3.80
elen 17.28 4.77 11.16 16.33 17.83 5.31 11.90 16.90
cnst 3.08 5.68 5.71 3.55 3.21 6.01 5.96 3.70
svce 3.29 4.45 5.16 3.74 3.40 4.72 5.39 3.89
Imports
agri 53.53  43.24 68.15 53.58 51.52 41.57 66.50  51.65
mine -490  -4.81 -4.28 -4.80 -5.18 -4.97 -4.44  -5.05
fprc 160.52 177.43  161.94 162.94 157.50 174.43  159.66 160.08
lind 22.77  11.32 5.72 19.31 22.28 10.39 493  18.73
chem 22.43  18.90 20.56 21.65 22.18 18.50 20.18 21.36
motr 109.13  106.67 87.49 104.73 108.18  105.39 86.72 103.73
mche 12.21 12.97 12.26 12.33 11.93 12.59 11.97  12.04
elen 6.52 3.53 3.79 5.73 6.21 3.05 3.42 5.38
cnst -2.64  -4.36 -4.26 -3.52 -2.81 -4.66 -4.50 -3.74
Svce -2.48 512 -5.22 -3.68 -2.64 -5.52 -5.57 -3.94

Note: 2 sector code: agri: agriculture; mine: mining; fprc: food processing; lind: light
industry; chem: chemicals; motr: motor vehicle and other transportation equipment;
mche: machinery and equipment; elen: electronics and electric equipment; cnst:
construction; svce: services.

Source: Author’s CERD simulation.
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Table 6.8  Macroeconomic effects of WTO tariff cuts: with transfer
payments
Indicators No control on trade balance No change in trade balance

Real GDP (%)

GDP deflator (%)

CPI (%)
Rural households
Urban households
Government
Regional average

Total utility (%)
Rural households
Urban households
Government
Regional average

Eastern Central Western National

0.88 -0.07 0.28 0.55

-1.93 -1.98 -2.72  -2.07
-2.67 -2.48 -310 -2.69
-2.57  -2.25 -2.75 -2.53
-0.70 1.27 128 -0.95
2,62 -2.39 294 -2.61

0.69 0.22 047 0.47
1.84 1.23 1.42 1.64
0.04 -1.38 -1.89 -0.49
1.1 0.40 058 0.8

Equivalent variation (billion yuan)

Rural households
Urban households
Government
Regional sum

Savings (nominal, %)

Rural households
Urban households
Government

Regional average

Nominal exchange rate
Change in trade balance (billion yuan)

Terms of trade (%)

12.15 2.35 0.82 15.33
38.50 8.33 10.24 57.07
0.47 -4.86 -491 -9.31

51.12 582 6.15 63.09
-1.47  -2.01 -2.62 -1.03
-0.16 -097 -0.95 -1.60
-3.43 -2.68 -3.16 -1.33
-1.75 -0.46 -3.39 -1.20
-41.79

-0.46

Eastern Central Western National

0.85 -0.07 0.27 0.54
3.22 299 226 3.01

2.32 2.43 1.82 2.26
2.44 275 225 248
4.59 3.92 393 4.3
2.38 256 2.02 236

0.38 0.02 0.02 o0.21
1.30 0.76 1.1 1.16
095 145 -197 0.10
0.91 0.1 0.36 0.62

6.62 0.21 010 6.93

27.11 5.16 8.01 40.28
10.73  -5.10 -5.10  0.52
44.45 0.26 3.01 47.72

3.49 2.89 221 413
5.17 4.24 429 3.43
1.56 2.37 1.87 3.82
3.18 4.83 1.60  3.93

5.35

-0.47

Source: Author’s CERD simulation.
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Table 6.9  Impact on output, exports and imports of WTO tariff cuts:
with transfer payment

Sector? No control on trade balance No change in trade balance
Eastern Central Western National Eastern Central Western National
Output
agri - -0.13 -0.08 -0.06 -0.05 -0.17 -0.12  -0.10
mine -1.57 1.15 2.30 -0.03 -1.72 1.30 2.45  -0.02
fprc -4.19 -1.72 -5.37 -3.59 -4.32 -1.80  -5.54 -3.71
lind 7.78 -0.07 2.58 5.90 7.87 0.09 3.15 6.03
chem -1.95 -1.01 -0.90 -1.62 -1.98 -096 -0.84 -1.61
motr -17.73 1499 1213 -16.38 -17.89 1471 -11.69 -16.37
mche -3.75 -1.05 0.01 -2.74 -3.81 -0.85 0.20 -2.71
elen 5.84  -0.97 2.69 5.04 5.87 -0.88 2.97 5.10
cnst 0.47 1.07 1.14 0.72 0.45 1.09 1.16 0.71
svce 0.73 -0.05 0.19 0.49 0.78 -0.14 0.11 0.49
Exports
agri 1712 15.04 17.45 16.52 20.08 17.74  19.89  19.34
mine 1.94 7.93 8.69 4.71 2.03 8.54 9.21 5.02
fprc 9.60 9.59 6.84 9.17 10.94 10.99 7.76  10.46
lind 21.89 8.61 18.68  20.13 22.54 9.65 2119  20.90
chem 5.01 5.81 6.31 5.20 5.27 6.32 6.85 5.52
motr -10.08 -5.71 -0.05 -7.87 -10.15 -5.06 0.73  -7.71
mche 1.34 5.61 6.98 2.61 1.46 6.23 7.51 2.85
elen 15.15 544  12.09 14.52 15.44 5.91 12.81  14.84
cnst 2.59 5.16 5.21 3.06 2.64 5.44 5.43 3.13
svce 2.88 3.95 4.70 3.31 291 4.18 4.91 3.40
Imports
agri 47.57  39.20 63.47  48.03 4436  36.41  60.81 44.94
mine -4.40 -4.96 -4.49 -4.51 -4.66 -5.15 -4.63  -4.74
fprc 155.46 173.65 158.35 158.35 151.16  169.31 155.16 154.28
lind 22.54 11.11 5.13 19.04 21.96 9.95 414  18.34
chem 22.45 19.33  20.84  21.77 22.19 18.91  20.45 21.46
motr 110.72 10798  88.18 106.10 109.91 106.75  87.48 105.20
mche 12.58 13.47 12.62 12.72 12.34 1312 12.37  12.46
elen 6.63 3.92 4.34 5.93 6.31 3.45 3.98 5.58
cnst -2.24 -3.99 -3.94 -3.15 -2.35 -4.26  -4.15 -3.33
Svce -2.37 -4.75 -4.97 -3.47 -2.50 -5.18 -5.35  -3.73

Note: 2 sector code: agri: agriculture; mine: mining; fprc: food processing; lind: light
industry; chem: chemicals; motr: motor vehicle and other transportation equipment;
mche: machinery and equipment; elen: electronics and electric equipment; cnst:
construction; svce: services.

Source: Author’s CERD simulation.
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additional transfer payment to the inland regions, the total welfare gains
decline from 63.69 and 48.04 billion yuan, respectively, to 63.09 and 47.72
billion yuan. The reduction in total welfare comes from the much sharper
decline in government utility in the eastern region. It could be argued that
government spending in the eastern region has higher returns, therefore
a switch from eastern to inland regions causes efficiency losses. However,
one cannot claim too much just based on this simulation, because the
use of government spending is not specifically modelled and the transfer
payment decision is not governed by an optimisation process.

Conclusions

Regional income disparity in China has been worsening since economic
reforms began. Using a general equilibrium model of the Chinese economy
with regional details (CERD), this chapter finds that this trend will be
reinforced rather than eased by the WTO accession. The eastern coastal
region will have much higher gains than the inland regions. The two inland
regions will experience similar gains with the western region being only
marginally better off than the central region. It is also found that the
rural-urban inequality will worsen in all regions.

The simulation results are robust to whether the trade balance is fixed
or not as the form of model closure. However, keeping the trade balance
unchanged leads to smaller overall welfare gains and a wider regional
income gap than when the trade balance is made endogenous.

Lowering the tariff cuts in agriculture reduces the total welfare gains,
although it modifies the trend of worsening inequality between rural and
urban households and between regions. Similarly, increasing transfer payments
to the inland regions could marginally improve the regional and rural-urban
inequality at the cost of a smaller overall welfare gain. However, allowing
freer movement of factors and commaodities across regions could improve the
regional and rural-urban inequality and achieve higher total welfare gains.

Although most of the results derived by the analysis are consistent
with other studies and people’s perceptions, one should be cautious in
accepting these results. First, this paper discusses only tariff cuts, rather
than the whole framework of China’s WTO commitments. The analysis could
be extended to cover other issues, such as non tariff barriers, tariff rate
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quotas (TRQs) and domestic support. For example, the baseline tariff rates
of the service sector are set at zero. Clearly, in reality this is not the case.
The simulation using the closure of no control on trade balance shows that
imports of crops increase by 84 to 88 per cent, which implies that the tariff
rate quota for some crops may be binding. So the introduction of the TRQ
in the model is necessary to obtain more realistic results.

Second, the CERD model is a national model, which suppresses international
linkages and may omit some important information. For example, it predicts
that China’s apparel sector will increase following WTO accession. However,
this result is very much dependent on whether other countries initiate the
special textile safeguards. Therefore, it would be appropriate to link CERD
with a global model to reflect these international relationships.

Third, the database and parameters need to be refined. For example,
regional protection measures should be introduced. Also, the agricultural
sectors could be disaggregated further as the present aggregation may hide
significant impacts on some crops.

Notes

1 For example, see Li et al (1998), Wang (2000), lanchovichina and Martin (2001), Lloyd and
Zhang (2001), Anderson, Huang and lanchovichina (2002), Diao, Fan and Zhang (2002),
Diao et al (2002), Francois and Spinanger (2002), and Yu and Frandsen (2002).

2 Although this is higher than the effective rate, it may represent the actual protection level
if non- tariff barriers are taken into consideration. Moreover, the effective rate tends
to underestimate the actual protection level as it is weighted by import volumes.

3 It should be noted that the treatment here implies no change in the employment (or
unemployment) level embodied in the database.

It could be set at any level, but zero change is an obvious target.

5 It should be noted that China’s crop imports account for only 1.3 per cent of total imports
in the baseline, and that even after the 88 per cent increase crop imports are still small
in absolute terms.

6 The problem of so-called san long (agriculture, farmers and rural development) has been
a popular topic.

7 For example, the newly implemented reporting requirement for genetically modified food
is interpreted as an important tool to protect China’s traditional soybean growing areas
in the northeast region against competition from the US. However, it should be pointed
out that these practices have been learnt from other countries. China often complains
that its exports face even stricter technical barriers.
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Appendix
Table A6.1 Sector classification in the CERD model
Sectors in the CERD model Code Sectors in the CERD model Code
Agriculture
01 Crops crop 04 Fishery fish
02 Forestry frst 05 Other agricultural products otha
03 Livestock and livestock products live
Industry and construction
06 Coal mining and processing coal 20 Machinery and equipment mach
07 Crude petroleum and petr 21 Transport equipment trep
natural gas products 22 Electric equipment and machinery eltc
08 Metal ore mining mtom 23 Electronic and telecommunication eltn
09 Non metal mineral mining nmtm equipment
10 Manufacture of food products fdtp 24 Instruments, meters, cultural and inst
and tobacco processing office machinery
11 Textile goods txtl 25 Maintenance and repair of machine main
12 Wearing apparel, leather, furs, aprl and equipment
down and related products 26 Scrap and waste scrp
13 Sawmills and furniture furn 27 Electricity, steam and hot water powr
14 Paper and products, printing papr production supply
and record medium reproduction 28 Gas production and supply gasp
15 Petroleum processing and coking ptpc 29 Water production and supply watr
16 Chemicals chem 30 Construction cons
17 Non metal mineral products nmmp 3
18 Metals smelting and pressing mtsp
19 Metal products mtlp
Services
32 Transport and warehousing tran 40 Health services, sports and social  heth
33 Post and telecommunication ptlc welfare
34 Wholesale and retail trade trad 41 Education, culture and arts, radio, educ
35 Eating and drinking places cate film and television
36 Passenger transport past 42 Scientific research scir
37 Finance and issurance fina 43 General technical services teks
38 Real estate rest 44 Public administration and other padm
39 Social services sser sectors
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Table A6.2 Baseline and WTO commitment tariff rates

Sector

crop
frst
live
fish
otha
coal
petr
mtom
nmtm
fdtp
txtl
aprl
furn
papr
ptpc
chem
nmmp
mtsp
mtlp
mach
treq
eltc

Baseline

rate
27.70
2.65
17.63
16.59
59.01
4.97

0.44
52.90
33.49
25.55
13.81
13.19

9.09
15.41
2212

9.85
15.37
15.62
23.26
13.54

WTO
rate
16.88
2.00
15.00
15.00
17.00
1.26

20.00
20.00
25.00
10.00
10.00
7.00
5.00
20.00
7.00
7.00
11.00
10.00
10.00

Change
(per cent)
-39.06
-24.41
-14.93
-9.59
-71.19
-74.65
-46.24

-62.20
-40.28

-2.15
-27.60
-24.17
-23.01
-67.55

-9.60
-28.91
-54.46
-29.57
-57.01
-26.15

Sector

eltn
inst
main
omnp
scrp
powr
gasp
watr
cons
tran
ptlc
trad
cate
past
fina
rest
sser
heth
educ
scir
teks
padm

Baseline
rate
13.54
13.54

26.25

-0.01

WTO
rate

10.00

10.00

15.00

Change
(per cent)
-26.15
-26.15

-42.86
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Table A6.3 Percentage change in output — full WTO tariff cuts

Sector
crop
frst
live
fish
otha
coal
petr
mtom
nmtm
fdtp
txtl
aprl
furn
papr
ptpc
chem
nmmp
mtsp
mtlp
mach
treq
eltc
eltn
inst
main
omnp
scrp
powr
gasp
watr
cons
tran
ptlc
trad
cate
past
fina
rest
sser
heth
educ
scir
teks
padm

No control on trade balance

-1.89
1.84
2.96

-0.09
1.18

-1.94

-1.05

-3.99

-0.75

-4.20
8.1

17.14
0.51
1.92

-1.30

-3.05

-0.16

-4.89

-2.82

-3.98

-17.88
0.52

11.04
5.24

-0.46

-0.87

-3.22

-0.45
1.16
0.54
0.46
0.06
1.19
0.59
1.71
0.76
0.17
1.17
1.50
2.05
1.49
0.55
0.68
1.87

-0.57
1.34
0.35
0.29

-0.04
0.54
7.74
1.08
1.46

-1.71

-1.20
0.27
1.36

-0.11
0.66

-3.89
1.40

-0.51

-1.95

-1.10

-14.87
0.23

-2.99

-2.38

-0.13
0.94

-1.08
0.10
1.25
0.03
1.09
0.41
0.30
0.08
0.63
0.47
0.06
0.45
0.30

-0.80

-0.79

-1.81

-1.44

-1.97

-0.81
1.52
1.01
0.28

-0.09
0.51
4.36
3.30
1.52

-5.35
7.46
1.49
1.16

-0.80
2.34

-3.07
1.27
1.29

-2.63

-0.78

-11.54
0.73
5.62

-0.93
0.86

-0.06
4.86
0.40
0.89
0.24
1.18
0.99
0.52
1.14
0.67
0.97
0.49
0.69
0.31

-0.66

-0.72

-1.89

-1.67

-2.53

Eastern Central Western National

-1.22
1.60
1.63

0.61
-0.44
0.89
-0.92
0.39
-3.59
6.34
14.42
0.81
1.32
-0.41
-3.21
0.52
-2.73
-2.66
-3.15
-16.37
0.50
9.93
3.95
-0.16
-0.30
-1.88
-0.19
1.15
0.38
0.72
0.25
0.93
0.56
1.32
0.71
0.20
0.98
1.16
0.84
0.61
-0.26
-0.14
0.16

No change in trade balance
Eastern Central Western National

-1.90
2.20
2.88

-0.34
1.07

-2.21

-1.10

-4.11

-0.90

-4.33
8.40

17.29
0.35
1.96

-1.41

-3.01

-0.29

-5.02

-2.83

-4.00

-18.05
0.37

11.22
5.45

-0.51

-1.11

-3.34

-0.62
0.48
0.36
0.43

-0.05
0.98
0.40
1.46
0.66

-0.09
0.79
1.59
2.47
1.95
1.18
1.63
3.33

-0.58
1.54
0.27
0.11

-0.25
0.61
8.47
1.39
1.57

-1.80

-0.66
0.18
1.35

-0.11
0.80

-3.85
1.45

-0.24

-1.86

-0.91

-14.58
0.31

-2.92

-2.15

-0.10
1.08

-1.01
0.13
0.38

-0.16
1.1
0.48
0.08
0.07
0.34
0.33
0.08

-0.03
0.20

-1.02

1.1

-1.86

-1.51

-2.04

-0.78
1.66
0.88

-0.07

-0.12
0.53
4.59
3.62
1.54

-5.53
9.23
1.32
1.05

-0.75
2.48

-2.96
1.24
1.51

-2.57

-0.54

-11.10
0.84
6.04

-0.63
0.87

-0.02
5.12
0.46
0.75
0.09
1.20
1.05
0.32
1.14
0.35
0.91
0.58
0.37
0.21

-1.02

-1.06

-1.92

-1.73

-2.60

-1.22
1.86
1.54

-0.23
0.49

-0.52
0.96

-0.82
0.36

-3.71
6.79

14.53
0.69
1.35

-0.43

-3.16
0.46

2.71

-2.65

-3.10

-16.36
0.39

10.13
4.17

-0.18

-0.41

-1.91

-0.28
0.49
0.20
0.72
0.20
0.72
0.44
1.05
0.60
0.04
0.59
1.19
0.96
0.75
0.14
0.44
0.98
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Agriculture and Food Security in China

89°0
o
£0°0
90
080
L1}
€9°0
€00
¥9°0
€60
90
1270
FAY)
69°0
070
970
9¢°0-
VL)
GE0-
61°0-

(A4
€9°1-
¥8l-
86'0-
G6'0-
€0
Ly0
0G0
660
€e0
433
GE'0
10"}
L)
90°0
8L°0
90
0°S
L€°0-
88°0

86°L-
Ly')-
G8'L-
107}~
00°}-
€0
90°0
€0°0
8¢°0
0€°0
£0°0
60°0
S¥°0
90’1
¥1°0-
€€0
0L'0
10"}~
160
L°0-

9T
AN
90°L
£9°)
GL'C
GG}
18°0
£0°0-
69°0
0€’L
&0
960
0°0-
w0
yeo
G0
£S°0-
GO'€-
y6°0-
1670~

10°0
GC°0-
GT°0-
0s°0
00
1435
G6'0
10
€0
Gl
660
88°0
A
69°0
veo
660
81°0-
L)L
9C°0-
L0~

W
867~
8-
0£°0-
99°0-
0€0
€L°0
&0
660
65°0
4%}
1670
960
9Ll
AN
680
A4
08y
9¢°0-
£8°0

1671~
Wl-
1871~
9L°0-
8°0-
LE°0
Gv°0
00
6v°0
1£4Y
£0°0
LT0
0¥'0
v0')
00
¥0')
£0°0
L0°}-
980
v1°0-

LS°)
8¥°0
660
o€’}
08}
8y’
Mol
v1'0
8L°0
0s°}
860
€