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Cambodia
Area: 181,040 sq km
Population: 14,494,293 (July 2009 est.)
Capital: Phnom Penh
Government: Multiparty democracy under a constitutional monarchy
Principal ethnic groups: Khmer 90%, Vietnamese 5%, Chinese 1%, other 4%
Languages: Khmer (official) 95%, French, English
Agricultural products: Rice, rubber, corn, vegetables, cashews, tapioca, silk
Share GDP by sector: Agriculture 29%, industry 30%, services 41% (2007 est.)
Lao PDR
Area: 236,800 sq km
Population: 6,834,942 (July 2009 est.)
Capital: Vientiane
Government: Communist state
Principal ethnic groups: Lao 55%, Khmou 11%, Hmong 8%, other (over 100 minor
ethnic groups) 26% (2005 census)
Languages: Lao (official), French, English, various ethnic languages
Agricultural products: Sweet potatoes, vegetables, corn, coffee, sugarcane, tobacco,
cotton, tea, peanuts, rice; water buffalo, pigs, cattle, poultry
Share GDP by sector: Agriculture 39.2%, industry 34.3%, services 26.6% (2008 est.)
Myanmar
Area: 678,500 sq km
Population: 48,137,741 (July 2009 est.).
Capital: Naypyidaw
Government: Military junta
Principal ethnic groups: Burman 68%, Shan 9%, Karen 7%, Rakhine 4%, Chinese 3%,
Indian 2%, Mon 2%, other 5%
Languages: Burmese, minority ethnic groups have their own languages
Agricultural products: Rice, pulses, beans, sesame, groundnuts, sugarcane; hardwood;
fish and fish products
Share GDP by sector: Agriculture 40.9%, industry 19.7%, services 39.3% (2008 est.)
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Thailand
Area: 514,000 sq km
Population: 65,905,410 (July 2009 est.)
Capital: Bangkok
Government: Constitutional monarchy
Principal ethnic groups: Thai 75%, Chinese 14%, other 11%
Languages: Thai, ethnic, regional dialects
Agricultural products: Rice, cassava (tapioca), rubber, corn, sugarcane, coconuts,
soybeans
Share GDP by sector: Agriculture 11.4%, industry 44.5%, services 41.1% (2008 est.)
Vietnam
Area: 329,560 sq km
Population: 86,967,524 (July 2009 est.)
Capital: Hanoi
Government: Communist state
Principal ethnic groups: Kinh (Viet) 86.2%, Tay 1.9%, Thai 1.7%, Muong 1.5%,
Khome 1.4%, Hoa 1.1%, Nun 1.1%, Hmong 1%, other 4.1% (1999 census)
Languages: Vietnamese (official), English (favored as a second language), French,
Chinese, Khmer, mountain area languages
Agricultural products: Rice, coffee, rubber, cotton, tea, pepper, soybeans, cashews,
sugarcane, peanuts, bananas; poultry; fish, seafood
Share GDP by sector: Agriculture 19.0%, industry 42.7%, services 38.4% (2008 est.)
People’s Republic of China
Area: 9,596,960 sq km
Population: 1,338,612,968 (July 2009 est.)
Capital: Beijing
Government: Communist state
Principal ethnic groups: Han Chinese 91.5%, Zhuang, Manchu, Hui, Miao, Uyghur,
Tujia, Yi, Mongol, Tibetan, Buyi, Dong, Yao, Korean, other 8.5% (2000 census)
Languages: Mandarin, Cantonese, Wu (Shanghainese), other dialects, minority
languages
Agricultural products: Rice, wheat, potatoes, corn, peanuts, tea, millet, barley, apples,
cotton, oilseed; pork; fish
Share GDP by sector: Agriculture 10.6%, industry 49.2%, services 40.2% (2008 est.)
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Introduction

Thirty years of reform in China have created a soaring dragon
– a driving economic, political, and social force in the world. Feeding
this dragon of more than 1.3 billion people has important implications
for the global food sector, particularly for its southern neighbors, the
countries of the Greater Mekong Subregion (GMS): Cambodia, Lao
PDR, Myanmar, Thailand, and Vietnam.
As China continues to grow and open its borders to increased
trade, the effects on world food markets will be significant. China’s
annual rice production is 30 percent of world production and four times
the size of the world export market, in which Thailand (#1) and
Vietnam (#2) are the biggest suppliers. Given the scale of Chinese
production, and the relatively thinly traded market for rice, even small
changes in Chinese grain policy and/or production/consumption
patterns could have large effects on world consumers and suppliers,
particularly its neighbors in the GMS, given their reliance on rice both
as a staple food and as a major agricultural product. Rice may be the
most visible agricultural commodity, but this same story may well be
replicated across a range of commodities and markets.
Even without policy changes, China’s increasingly wealthy
and more sophisticated consumers are shifting away from a diet of
staples. At the same time, its producers and consumers are seeking to
play important roles in global food markets as they look to satisfy
growing consumption needs and exploit export opportunities.
Accompanied by increasingly open borders and more efficient trading,
this shift will lead to changes in cropping patterns beyond those
1

already occurring in China and the GMS as a result of rising income
and local development. How the producers and governments of the
GMS react to these adjustments will play a large role in whether it
primarily feeds or is fed by the Chinese dragon. The ten papers
collected here examine the issues surrounding the profound and rapid
changes occurring in the agricultural sectors of both China and the
GMS as a result of trying to feed the now soaring Chinese dragon. The
papers address the broader issues of Chinese and GMS agricultural
policy and cropping system changes as well as provide more specific
analyses of trade patterns, commodity-specific implications,
competitiveness, and food safety, all with an eye to the interactions
between China and the GMS countries.
CHINA’S AGRICULTURAL POLICY provides a detailed history of the
evolution of Chinese agricultural policy from the founding of the
People’s Republic through to the rapid and large-scale changes brought
on with reform, starting in late 1978. The paper goes on to examine
the achievements of the recent agricultural reforms in China in terms of
both agricultural output and cropping pattern and sectoral changes,
with a particular focus on grains. The paper concludes by looking at
the agricultural implications of China’s World Trade Organization
(WTO) accession as well as areas of opportunity for the GMS.
CHINA’S AGRICULTURAL DEVELOPMENT: PAST PERFORMANCE AND
FUTURE PROSPECTS focuses, in the context of economy-wide changes,
on the structural and economic changes in China’s agriculture sector
since reform, with particular emphasis on its current state. Building on
this analysis, the paper projects China’s likely food economy for the
period 2005-20. Projection results focus on aggregate food security
outcomes, measured in self-sufficiency rates, under three scenarios:
baseline and high/low investment in irrigation and agricultural research
and development.
THE WTO AND CHINA’S AGRICULTURE first analyzes the impact of
WTO accession on China’s agricultural production and trade. The
paper then details China’s agricultural commitments related to its
WTO accession, including changes in tariff rates, quotas, state control
and subsidies, and quarantine regulations. Finally, the paper discusses
the challenges accession has created, including barriers to laborintensive agricultural exports and the limited mobility of farmers’
production resources.
2
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FEEDING THE ENTIRE DRAGON: REGIONAL FOOD AND INCOME
PRESSURES IN CHINA SINCE 1929 examines some of the traditional
theories behind the Chinese revolution of the 1930-40s, and proposes
and tests a new one – that relative and absolute poverty and
malnutrition, and inadequate protein consumption in particular was a
strong catalyst of the unrest. The paper empirically tests this new
hypothesis against more traditionally cited factors, and assesses the
geographic fit of this new explanatory “inadequate protein” variable
against the sources of the revolution.
A DECOMPOSITION OF AGRICULTURAL PRODUCTIVITY GROWTH IN
ASIAN AND GMS COUNTRIES builds on the development of frontier
analysis and uses new panel data sets to analyze agriculture
productivity in Asia and the underlying factors contributing to this
growth. The paper looks at the 25-year period between 1979 and 2004
and decomposes total factor growth into two sources: technical change
and changes in technical efficiency. The paper closes with a detailed
look at the changes and sources of these changes in the individual
GMS countries.
TRADING WITH CHINA: MYTH VERSUS REALITY examines some of the
oft-quoted stereotypes of the Chinese market by outsiders, particularly
in relation to Thailand, with a view to better understanding how best to
access and benefit from this large and growing neighboring market.
The paper examines the myths that: China is a single market of 1.3
billion consumers, Thailand benefits from agricultural trading with
China, and Thailand’s trade with the neighboring southern provinces of
China is significant.
FEEDING THE DRAGON WITH A TEASPOON: AGRICULTURAL CHANGE
IN THE GMS-5 AND THE IMPACT OF CHINA discusses the recent

cropping system changes that have occurred in the GMS countries
because of yield increases, diversification away from rice, increasing
global integration, increased vertical integration, and other factors.
Thailand provides detailed examples of not only how these cropping
changes have played out, but also the diversity of paths that have been
chosen. The paper ends with an analysis of the impacts and potential
impacts of China on agricultural development and cropping system
changes in the GMS.

3
3

CAMBODIA’S AGRICULTURE AND THE POTENTIAL IMPACT OF CHINA
assesses the recent trends and current state of Cambodia’s agricultural
sector. The production and trade of rice, maize, cassava, soybeans,
cashews, and rubber, some of Cambodia’s most important crops, are
examined in detail, particularly in respect to the GMS and China. The
paper then analyzes the competitiveness of Cambodian commodities
using both Revealed Comparative Advantage and Constant Market
Share analysis.
THE COMPETITIVENESS OF THAI RUBBER IN CHINA examines China’s
expanding role in the world rubber market, as the world’s largest
rubber consumer, and Thailand’s role as the world’s largest supplier.
The paper then analyzes the sources of market growth and revealed
comparative advantage of Thai rubber, and some of its competitors, in
China and other major markets.
VIETNAM’S AGRICULTURAL TRADE: FOOD AND SANITATION ISSUES
(A CASE STUDY OF AQUACULTURE) describes the background of
Vietnam’s agricultural trade before discussing the issues Vietnam faces
with respect to food sanitation and safety in international trade,
focusing specifically on aquatic products. The paper reviews and
analyzes government policies and business performance, and makes
recommendations for improving market access and export
competitiveness in light of food safety requirements.

4
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China’s Agricultural Policy
Funing Zhong1

Chinese Agricultural Policies Prior to the 1978 Reform
When the People’s Republic of China was established in 1949,
the basic objectives of agricultural policy were to ensure food security
and to mobilize rural resources to finance rapid industrialization.
China had been a net grain importer since record keeping began in
1867 (Xu Daofu, 1983). With food production and supply worsening
during the decades of war, both civil and world, prior to the founding
of the new republic, food security was a priority of the new
government. At the same time, the century-long history of foreign
powers invading China created a strong desire to strengthen national
power through rapid industrialization, especially through development
of the heavy industry sector.
Government gradually established a set of policies and
institutions to pursue the two objectives together, achieving food
security and providing cheap food to finance the growth of the urbanindustrial sector. Government felt that restricting non-grain production
while concentrating resources on grain production was the key to
achieving this. However, this was not feasible under a free market
based on private ownership. In addition, using tax policy was both
unacceptable politically and too costly in a country with hundreds of
millions farmers with an average farm size of less than a hectare. As a
result, government chose compulsory procurement of major farm
1

Professor, Nanjing Agricultural University, Nanjing, China.
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products as the channel through which to transfer rural surpluses to
finance development of the heavy industry sector. Government also
organized farmers into communes to minimize the costs of such
transfers, as well as to carry out agricultural extension and other social
and economic functions.2
Under the state procurement schemes, government classified
all farm products into three categories according to their importance
for daily living and economic development. The first category
included grain, edible oil and oil-bearing crops, and cotton. The
second category included major animal products, tea, silk, and sugar.
The third category included all other farm products. The institutional
arrangements for the marketing systems differed by category.
Goods in the first category were subject to so-called tong gou,
or “unified procurement.” The government was the sole buyer of
goods in this category through the compulsory quota system.
Government fixed basic quotas and production targets for a three to
five-year period and procured at pre-established prices. Government
prohibited selling any surplus production of these goods on the free
market. Farmers, if they wanted to sell their surplus, had to sell to
government at a “negotiated price” unilaterally set by government,
typically 20 to 30 percent above the quota price.
Goods in the second category were subject to pai gou, or
“imposed purchase.” Government set compulsory procurement quotas
and the corresponding administered prices for those products, but
permitted free market sales of any above-quota surplus.
Goods in the third category were not subject to compulsory
quotas. However, as government prohibited long-distance trading by
producers and private traders, government agencies dominated the
marketing of these goods, especially the industrial crops, and hence for
the most part were able to set prices unilaterally.
“Unified marketing” consisted of rationing to consumers and
planned supply to industrial users. On the retail side, government
rationed edible oil and cotton and state agencies supplied these
commodities. All registered urban residents were entitled to monthly
rations of grain and edible oil with the quantities determined by their
age and occupation. Farmers who produced cash crops or other nongrains or whose long-run grain production fell below levels determined
2

The following description of Chinese agricultural policies and institutions are drawn
largely from the author’s early work. See for example Carter and Zhong Funing, 1988;
Carter, Zhong Funing, and Cai Fang, 1996; Zhong Funing, 2004.
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by government were also entitled to grain rations. Local grain
agencies issued coupons to buy grain and edible oil at a designated
state grain store, buy processed food products at groceries or other
stores, or eat at restaurants. Meat was also subject to monthly
rationing, but cotton was rationed annually.
Industries (and restaurants) that used grain, cotton, and other
major farm products as their major inputs were dependent on state
supply, as no other market existed. The supply and fixed “planned”
price for each individual industrial user was determined along with its
production plan or “target.”
The “Solution on Implementation of Planned Purchase and
Planned Supply of Grain” established by the Central Committee of the
Chinese Communist Party on 16 October 1953, required assigning a
delivery quota to each individual farmer specifying how much grain
the farmer must sell to the state agency at a given price. Later,
government assigned quotas to each collective, or production team,
under the communal system. The delivery quota was initially set
according to an assessment of the harvest for each producer. However,
it was extremely difficult to assess harvests accurately and farmers did
not want to produce and deliver additional grain at low prices. To
solve this, government introduced a sanding or “three-fix” scheme in
1955. The “three-fix” referred to fixing the output target, the
associated procurement quota, and, in some cases, the grain supply.
These targets were established and announced before planting and did
not change after harvest except in the event of a severe disaster.
Initially, government fixed the quantities for three years and later
extended the period to five years. This quota procurement was usually
referred to as dinggou or “fixed quota purchase.” Technically, a
portion of the dinggou included delivery as in-kind agricultural tax.
As demand for grain increased, government had to increase its
procurement. Since the quota was fixed for several years, the state
introduced chaogou or “above quota purchase” in 1957. The “above
quota purchase” quantity was set every spring, in light of possible over
production above the pre-set output target. From 1957 to 1972, state
agencies paid the same price for both the “fixed quota purchase” and
“above quota purchase.” As the later was not compulsory, the state
found it increasingly difficult to acquire the desired amount so it
introduced a price premium of 20 to 30 percent for the “above quota
purchase” in 1972. Eventually, government made even this above
quota purchase compulsory, with the quantity fixed at 30 percent of the
difference between the actual production and the pre-set target. At the
7
7
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same time government introduced a price premium for the “above
quota purchase,” it initiated a third category of grain procurement
called yigou, or “negotiated purchase.” Producers were relatively free
to make decisions on selling grain in this category, and the price paid
was more flexible and sometimes higher than that for the “above quota
purchase.”
Grain production accounted for more than 85 percent of the
cropping sector measured by sown area. Grain procurement was not
only a good example of government’s agricultural procurement system,
but also the dominant part, prior to the 1978 reform. (This
procurement system, in a modified or revised form, continued into the
1990s.) The forced low-price procurement led to increasing costs,
related to the number and size of farms, and associated conflicts
between farmers and government. To reduce administrative costs,
government organized farmers into bigger units, creating the Rural
People’s Commune in 1958.
The Rural People’s Commune was a unique Chinese
institution.
It integrated all aspects of rural life – politics,
administration, tax collection, production management, commerce,
finance and credit, social security, military affairs, and social welfare
and services – into one unit. Acting as the local government, the
Commune had the obligation and authority to fulfill all policy
requirements imposed by upper-level governments, as well as to
provide social activities and services. As an economic unit or farmers’
cooperative, the Commune had the obligation and authority to organize
production and marketing on a collective basis in line with official
plans and targets. Any potential and/or actual conflict between the two
functions would be solved based on the principle of “the nation first,
the collective second, and the individuals last.”
When the communal system started in 1958, 680,000
Agricultural Production Cooperatives, most of which had been in
existence for only two years, merged into 26,578 Rural People’s
Communes, covering 99 percent of the rural population (about 550
million people in total). On average, one commune had about 20,000
members (about 4,500 households) and 4,000 hectares of arable land.
A commune usually consisted of 15 production brigades with each
brigade further divided into 6-10 production teams.
Initially, the commune and/or the brigade directly organized
production and income distribution. The famine of 1959-61 proved the
inefficiency of such big organizations due to the failure of providing
production incentives. The communal system underwent a major
8
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restructuring. The production team became the basic production and
accounting unit. The brigade provided services such as the primary
school and clinic as well as operated small shops. The commune
performed local government functions including running the high
school, hospital, and rural enterprises. This structure existed until the
mid-1980s.
Government used its monopoly procurement of farm products
and the communal system to help hasten the industrialization process
in China, following the “Heavy Industry First” strategy initiated by the
Soviet Union. However, the long-term suppression of farm prices
inevitably discouraged grain production and restrictions on production
of high-value produce limited the opportunities for farmers and their
organizations. Production teams were unable to better allocate their
resources to generate higher income and the internal production
management and income distribution systems further reduced
commune members’ incentives and production efficiency. As a result,
while grain production just managed to keep up with population
growth, the overall output of the agricultural sector was unable to
support rapid industrialization, and farmer dissatisfaction was high. At
the same time, government’s development strategy required
reinvesting a relatively large share of GDP, often more than 40 percent,
implying forced savings through restrictions on consumption in the
urban sector. By the late 1970s, real wage rates in the urban areas, as
well as per capita income in the rural areas, had been kept virtually
constant at minimum levels for more than a decade. Government
proposed changes because not only was income too low but also they
were unable to push industrialization fast enough due to the low
efficiency and lack of incentives associated with the system.
Evolution of Agricultural Policies during the Reform
The ending of the “Cultural Revolution” provided an excellent
opportunity for change. The first generation of leadership derived their
authority from victory in the decades-long civil war and the final
establishment of a new government. Lacking this source of legitimacy,
the second generation of leadership needed the support of the people.
Quickly increasing income was the best policy choice, even if it meant
revising the overall development strategy that had been in place for
decades.
9
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The reform started in December 1978, beginning with changes
in the procurement and marketing system. Government first increased
procurement prices substantially. In 1979 alone, government increased
the procurement price by 20 percent on average, compared with a total
increase of 13 percent over the previous 15 years. For grain
procurement, the price premium for the above-quota delivery increased
from 30 to 50 percent of the quota price, and the quota quantity
decreased gradually over time, leaving an increasing proportion of
grain sold at the higher, above-quota delivery price. The large
increases in both quota and above-quota prices substantially improved
production incentives.
Having increased prices, the central government then formally
acknowledged local and producer autonomy in decision-making. In
the agricultural sector, the sown area plan and the production target
were no longer compulsory. Although pressure to follow the “guild
line” was still strong for the local community and producers, they were
able to allocate or re-allocate resources according to their own choices
to a certain extent, leading to higher efficiency and higher yields in the
production of grain and other crops.
Government also formally legalized free markets such as
country fairs in the rural areas and open markets in the urban areas, and
soon non-government and private traders were permitted to transact
business even in the grain wholesale and long-distance shipping
markets. As a result, in only a few years, the number of free markets
increased quickly in both rural and urban areas. As the free market
price was higher than the above quota price offered by the state
agencies, this provided farmers with more incentives and opportunities.
The role of the commune was gradually changed and
ultimately abolished in the mid-1980s. The restructuring of the rural
community started with allowing production teams more autonomy in
making production and resource allocation decisions. Government
shifted the internal management system from collective work and
income sharing to various types of contracted work with specified
rewards in the early 1980s, improving incentives and stimulating
efficiency in production.
Encouraged by the initial success of the reforms, government
changed rural institutions quickly, ultimately fully adopting the
“Household Responsibility System (HRS)” in 1984. Under the HRS,
each individual farm household was allocated farmland based on the
size of the household and the number of laborers in the household on a
contract basis. The cunmin xiaozu, the successor of the production
10
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team, still legally owned the farmland on behalf of all formal residents
in the small local community of roughly 20-25 households, but it
contracted the use-rights of the land to individual farm households. In
return, each farm household was assigned a certain amount of
agricultural tax and procurement delivery quota that was formerly born
by the production team as a whole. Collective farming was essentially
broken into family businesses, leading to further improvements in
production incentives and resource allocation efficiencies. After
abolishing the communes, restored township governments assumed the
role of local government.
The reforms of the procurement and communal systems
gradually reduced the state’s long-lasting control over resource
allocation. Household farming responded with a structural shift to
more profitable high-value, non-grain crops and non-cropping sectors.
At the same time, rural small enterprises, under the name of “commune
and brigade enterprises,” 3 grew quickly under the more favorable
political and economic environment, providing farmers with increasing
off-farm employment opportunities and additional high-income
sources. Government, realizing that the low prices associated with
what was left of the old procurement scheme did not provide sufficient
incentives for production and delivery of grain and other important
crops, actually encouraged the new developments with the famous
slogans:
“subsidizing agriculture with income from sideline
production” and “subsidizing agriculture with income from industry.”
These slogans clearly indicated that government’s support for
developing diversified agriculture and rural enterprises came from the
hope of a cross-subsidy within the farm households that would make
the low procurement price acceptable and maintain farmers’ incentives
in producing and delivering grain and other important crops remaining
under the procurement system.
The outcome of these initial reform measures was remarkable,
surprising nearly everyone. Grain production increased from 305
million metric tons (mmt) in 1978 to 407 mmt in 1984, a 33 percent
increase in only six years, and per capita net income in rural areas
increased from RMB 134 to RMB 355 in nominal terms, or a 140
percent increase in real terms.4 This success encouraged government
3

After township governments replaced the commune, Commune and Brigade
Enterprises were renamed Township and Village Enterprises.
4
All statistics are from the National Bureau of Statistics of China (NBSC), unless
otherwise stated in the text.
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to take bolder measures, deepening the rural reform and pushing the
reform further into other sectors. More importantly, the success of the
reform proved that the market economy was not only manageable but
also capable of serving national development goals much better than
the planned economy. Government designed subsequent reform
measures to move toward a market economy, though inevitably with
twists and setbacks. Among the policy objectives, farmers’ income
became increasingly important.
The government made a seemingly radical change in the grain
procurement system in 1985, replacing “unified procurement” with socalled “contracted purchasing,” implying the purchase of grain by the
state agency would be on contract basis, no longer compulsory and
unilaterally set by the government. However, government still
unilaterally set the price for “contracted purchases” below the freemarket level, and assigned and sometimes strictly imposed quotas until
the mid-1990s. By the mid-1990s, farmers sold virtually all of their
products on the free market. Government used its remaining corn and
rice purchases, now only in a few locations, as a kind of subsidy to
farmers with prices above market levels.
During the shift from compulsory procurement to free market
sales for grain and selected farm products such as cotton and edible oil,
farmers gained increasing decision-making power over resource
allocation. By the late 1990s, the ownership of the Township and
Village Enterprises (TVEs) had been privatized, if previously
collectively held, which further improved the rural labor market, as
privately owned TVEs were not obliged to ensure employment for
local community members. Government allowed the structural
changes and market integrations within the rural economy, and to some
extent between the rural and urban sectors, to proceed further. The
increasing returns available to agricultural resources including rural
labor increasingly came from the relocation of resources, compared
with the reliance on productivity gains during the early stages of the
reform.
The reform measures taken since the late 1990s have shown
significant changes in both policy objectives and approaches.
Interventions in the market have shifted from heavy taxation to partial
subsidies, indicating a shift in the policy goal from increasing the
supply of food and intermediate goods at low prices to improving
farmer income. More importantly, government has reduced its
intervention in the market to a very low level, encouraging efficient
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functioning of the market, as well as the integration of domestic
markets and between domestic and international markets.
Achievements of the Reform
The achievements of Chinese agricultural reform can be
measured with three major indicators: grain output, agricultural GDP,
and farmer income.
The importance of grain production for a country with 1.3
billion people and limited agricultural resources on a per capita basis
cannot be underestimated. From 1952 to 1978, grain output increased
from 160.6 mmt to 304.8 mmt, representing a 2.5 percent annual
growth rate over 26 years. By 1984, only six years later, it had reached
407.3 mmt, growing at nearly double the old growth rate. Although
the growth of grain production later slowed, China shifted from a net
grain importer to exporter in the early 1990s. Even a decline of 10 to
15 percent in grain production during 2000-04 compared with 1996-99
did not change China’s positive trade balance in the international grain
market, partly due to stocks accumulated in the late 1990s and partly
due to the surge of soybean imports, which largely substituted for feed
grain crops (Figure 1).

Figure 1 – Grain Production in China, 1978-2005
Figure 1 – Grain Production in China, 1978-2005
Grain production (10,000 metric tons)

55,000
50,000
45,000
40,000
35,000
30,000
25,000
20,000

1978

1981

1984

1987

1990

1993

1996

1999

Source: National
National Bureau
Bureau of
of Statistics
Statistics of
of China,
China (NBSC),
various issues.
Source:
various issues.

13
13

2002

2005

Funing Zhong

According to official statistics, agricultural GDP in real terms
increased by 69.7 percent in the 26 years from 1952 to 1978,
representing an annual growth rate of 2.1 percent. However, it
increased by 235.2 percent over the next 27 years, with the annual
growth rate reaching a remarkable 4.6 percent (NBSC, various issues).5
As the rural non-agricultural sector has grown much faster than the
agricultural sector, the real growth rate of the rural economy is
significantly higher than that of agricultural GDP.
Perhaps a better and more meaningful indicator is the annual
growth rate of farmers’ per capita net income. It was about one
percent in the 26 years from 1952 to 1978, but jumped to seven percent
in the next 27 years from 1978 to 2005. Despite population growth,
per capita net income in rural China still increased by more than five
times with an increasingly larger share of rural income derived from
the non-agricultural sector.
Most analyses of Chinese agricultural reform attribute the
extraordinary achievement to improved incentives stimulated by
institutional changes, especially the shift from collective to private
farming, and the resultant productivity gains (see, for example, Lin
Justin Yifu, 1988, 1992; Perkins and Yusuf, 1984.). However, the
improved allocation efficiency permitted by market-oriented reform
may have made a greater contribution to agricultural growth, and it
should be possible to separate this effect from productivity gains.
As the cropping sub-sector is typically the least profitable one
within agriculture, the shift of resources from farming to animal and
fishery production may increase total agricultural productivity. Such a
shift was restricted by central planning with the help of the compulsory
procurement system, but has been made available, even encouraged,
during the reform era. Although the total growth of the farming
(cropping) sub-sector was 251 percent from 1978 to 2005, impressive
in itself, animal and fishery production increased by 913 percent and
1,412 percent, respectively, in the same 27-year period (Figure 2).
Because of the higher growth rates obtained by the animal and fishery
sub-sectors, the agricultural sector was able to grow by 406 percent,
much faster than the cropping sub-sector.

5

Agricultural GDP statistics exclude the output of rural non-agricultural sectors, such
as TVEs and family businesses engaged in industrial and commercial activities.
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Structural adjustment has contributed an estimated 66 percent
to the growth of agriculture as a whole measured in real agricultural
GDP, of which two-thirds is from the reallocation of resources among
various sub-sectors of agriculture, and the remaining one-third, by
within-sector structural adjustment. The first reallocation was a shift
of resources from cropping to animal husbandry and fisheries. The
within sector reallocation is the shifting of resources from production
of low-value commodities, such as grain, to high-value ones, such as
fruit and vegetables in the cropping sub-sector (Zhong Funing, 2007).
A more important indicator may be the contribution of
structural change to farmers’ income.
About one-half of the
incremental farmers’ income during the reform comes from structural
adjustment of the rural economy, including increasing off-farm
employment and non-agricultural business (Zhong Funing, 2007).
In nominal terms, farmers’ per capita net income increased
from RMB 397.6 in 1985 to RMB 3,254.9 in 2005, or by more than
seven times in 20 years (Table 1). However, net income from
agriculture increased by only 4.5 times, while that from wage and nonagricultural family business increased by more than 15 and 10 times,
respectively, during the same period. As a result, the share of net
income from agriculture declined from 66 to 45 percent, while that
15
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from the above two non-agricultural sources increased from 26 to 48
percent, exceeding that from agricultural sources.
Table 1 – Structure of Farmers’ Income, 1985-2005 (RMB)
Item
Wage income
Family business income
from agriculture
from non-agriculture
Transfer and property income
Total
Source: NBSC, various issues.

Net income by source
1990
1995
2000
138.8
353.7
702.3
518.5
1125.8 1,427.3
456.0
956.5 1,090.7
62.5
169.3
336.6
29.0
98.3
123.9
686.3 1,577.8 2,253.5

1985
72.2
296.0
263.8
32.2
29.5
397.7

2005
1,174.5
1,844.5
1,469.6
374.9
235.9
3,254.9

Cropping Pattern Change
As described above, reallocation of resources is one of the
most important contributors to the growth in Chinese agriculture and
farmers’ income. This reallocation created significant changes in
cropping patterns. As the restructuring has taken place economy-wide
and not just in the agricultural sector, farmland has been lost to
industrialization and urbanization. Of the farmland that remains,
farmers are reducing the areas devoted to grain in favor of higher value
crops.

Cultivated land (1,000 hectares)

Figure 3 – Decline in Cultivated Land, China, 1978-2004
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Cultivated land fell from 99.4 million hectares in 1978 to 95.0
million hectares in 1995, or 4.4 percent in 17 years (Figure 3).
Cultivated land statistics were revised upward to 130.0 million hectares
in 1996 to correct for significant under-reporting. From the new base,
it continued to decline, falling to 122.4 million hectares by 2004, an
additional 5.8 percent decrease in only eight years, much faster than
that during the previous 17 years. Most of the cultivated land has been
lost to industrialization and urbanization during the recent rapid
economic growth.
Due to the structural change within the cropping sector, the
share of grain-sown areas declined from 80 percent in 1978 to 67
percent in 2005, while that of oil seeds more than doubled and that of
fruit and vegetables increased by 4.2 and 3.4, respectively (Table 2).
This was a natural and positive response to the changes in consumer
demand created by growing incomes.
Table 2 – Cropping Structure, 1978-2005 (%)
Crop

1978
1980
Grain
80.3
80.1
Oil seeds
4.1
5.4
Cotton
3.2
3.4
Fiber
0.5
0.5
Sugar
0.6
0.6
Tobacco
0.5
0.3
Vegetables
2.2
2.2
Tea
0.7
0.7
Orchards
1.1
1.2
Source: NBSC, various issues.

Share of crop in sector
1985
1990
1995
75.8
76.5
73.4
8.2
7.3
8.7
3.6
3.8
3.6
0.9
0.3
0.3
1.1
1.1
1.2
0.9
1.1
1.0
3.3
4.3
6.3
0.8
0.7
0.7
1.9
3.5
5.4

2000
69.4
9.9
2.6
0.2
1.0
0.9
9.7
0.7
5.7

2005
67.1
9.2
3.3
0.2
1.0
0.9
11.4
0.8
4.8

Imports of soybeans and other oil seeds, including edible oil,
have increased from virtually zero to about two-thirds of domestic
consumption. Without these imports, the share of oils seeds in the total
sown area would be even greater. Statistically, government measures
and reports grain-sown and vegetable-sown areas differently and thus
they are not directly comparable. The area sown to grain, cotton, and
oil seeds is measured on a harvest basis while the area sown to
vegetables is measured on a cultivated land basis. In most regions,
farmers harvest grain, cotton, and oil seeds crops at least twice a year
under a rotation system, so the sown area figures are much larger than
that of actual cultivated land. In contrast, for vegetable production, the
sown area figures equal the actual cultivated land, regardless of how
17
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many times farmers harvest vegetables per year. As a result, when
farmers shift land into vegetable production from other crops, not only
is the share of vegetable production underreported but also it appears
as if the total sown area has fallen.
The share of grain-sown areas has declined in almost all
regions of China except the Northeast, the major producer of corn and
soybeans (Figure 4). The composition of grain crops in China has
gradually changed in favor of feed grains; and grain production as
measured by sown area, has shifted north, especially to the Northeast.
Figure 4 – Changing Shares of Grain Sown Areas, by Region,
1978-2005
Figure 4 - Changing Shares of Grain Sown Areas, by Region
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Grain Policy and Its Impact on Other Sub-Sectors
Grain policy has dominated and continues to dominate Chinese
agricultural policy. The basic objectives are to ensure food security
and growth of the national economy. However, the measures used to
pursue these objectives are gradually changing, due to changes in both
domestic supply/demand and the overall economic and political
environment. With grain production the most important agricultural
sub-sector, grain policy measures have significantly influenced the
other sub-sectors, including trade.
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Historically, China had been a net grain importer, a situation
that decades of war in the first half of the twentieth century did not
help. By the 1950s, boosting grain production to ensure food security
became a top priority of the new government for both economic and
political reasons.
However, fast industrialization, especially
development of heavy industries, was equally important for pursuing
national security, strength, and independence. This second goal
required investing a large share of national income in heavy industries,
and to finance this investment required cheap food and the large-scale
mobilization of agricultural and rural sector resources.
Grain production had to be increased while keeping the price low to
meet the basic consumption needs for the majority of Chinese,
including the poor.
Government designed the grain procurement and rationing
system, along with the commune and residence registration systems, to
serve these contradictory policy objectives. On the supply side,
government set the production target and procurement quota along
with an administered low price in accordance with its overall economic
plan, usually demanding that about 85 percent of cultivated land be
devoted to grain supply, leaving little room for alternative crops. On
the demand side, government provided all urban residents monthly
rationing coupons based on age and occupation to meet basic food
requirements at a low price. Government controlled grain supplies at
low prices to all other end-users as well.
These strict controls on grain production and marketing served
the twin policy goals of ensuring food security and financing
industrialization relatively well. Except during the 1959-61 famine, a
result of other policy failures, grain supply to China’s entire population,
including the urban and rural poor, was adequate for basic needs. At
the same time, cheap food enabled China to mobilize agricultural
resources and restrict consumption to financing large-scale investment
in the heavy industry sector. In fact, China managed to become a net
grain exporter in the 1950s, another example of forced saving in
consumption to finance industrialization.
However, the costs of controlling grain production and
marketing were significant. Government did not allow farmers to
produce more profitable commodities, while the low procurement price
discouraged farmers from increasing productivity. As a result, grain
supply could not keep up with the increasing demand from the
urban/industrial sectors. China had to import grain, cotton, sugar, and
19
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other agricultural products to meet domestic demand in the 1960s and
1970s.
With the reform, government adopted new measures to meet
the same policy objectives.
As described before, government
introduced price incentives to increase grain output in the early 1980s
while simultaneously subsidizing urban consumers’ expenditures.
Government also permitted, and in some cases even encouraged,
farmers to shift some resources to non-grain production. The
government increased grain supply to cash crop producers to expand
their cotton and sugar production, substituting grain for cash crop
imports for financial gain.
Government gradually introduced these changes, relaxing the
principle of “grain self-sufficiency” some. During the 1979-96 reform,
190.7 mmt of wheat were imported, or 10.6 mmt per year. This was a
dramatic increase in imports compared with the after-famine 1960-78
imports of 87.6 mmt, or 4.6 mmt per year, particularly given the
significant increases in total grain production during the early reform
era.
One plausible explanation for these changes is that government
interpreted the principle of “grain self-sufficiency” with some
flexibility, realizing that grain production was not the only factor in
pushing economic growth and industrialization and that rigid state
planning and compulsory procurement of grain may not be the best
tool for achieving its self-sufficiency policy goal. Regardless of the
reasons, the changes in grain policy produced phenomenal results.
Grain-sown areas have declined at an accelerated pace since the mid1990s, leaving more room for other crops. In turn, China has used the
international market to facilitate domestic structural adjustment.
Grain-sown areas have declined in all regions except the
Northeast. The crops that have benefited from this decline differ
among regions, however. In relative terms, oil seed production has
increased significantly in the Changjiang River region; cotton in the
Northwest; fruit in both the North and South; and vegetables in the
North, South, and Changjiang River.
Chinese grain policy has changed from a heavy tax on
agricultural production to a moderate subsidy to selected producers.
The grain market price dropped by 40 percent suddenly in December
1996 and remained there for several years. In response to farmers’
complaints, government introduced a subsidy scheme for the first time.
However, it targeted only a small portion of farmers, including rice
producers in Hunan and Jiangxi Provinces and corn producers in Jilin
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Province. At the same time, to “absorb” surplus grain supply, China
started to build factories to produce ethanol using wheat and corn.
This subsidy, whether as direct payment to farmers or increased
purchases for ethanol, encouraged grain production and reduced
diversification in selected areas. However, the objective of the policy
was not to increase grain production but rather to support farmer
income when facing surplus supply. Farmers in the selected areas
were free to shift production if they found more profitable alternatives.
Grain policy changed in 2004, following four consecutive
years (2000-03) of declining grain output. The average output for the
four years was 450.6 mmt, 11 percent less than the prior four-year
period. Despite the large production decline, wheat imports averaged
only 0.65 mmt a year during the period. The market price finally
responded to this declining production with a 20 to 30 percent jump in
late 2003. In response, government introduced a new subsidy for grain
producers in 2004. Targeted at grain-sown areas, the subsidy was
minimal, at only two to three percent of the market price. Although the
subsidy had political value, it did little to shift production back to grain.
Government is unlikely to intervene further in grain policy unless
additional food security dangers present themselves.
Projection of Grain Requirements
From the above analysis, China’s grain policy, as well as
implications for other sectors including trade, depends substantially on
the situation in the domestic grain market. However, projecting
China’s grain production, consumption, and trade is not easy. In 1985,
the World Bank projected that China would import 45 to 60 mmt of
feed grains by 2000 (World Bank, 1985). Instead, China exported 10
mmt of corn in 2000. In 1995, Lester Brown projected that China
would import up to 200 mmt of grain by 2030 (Brown, 1995).
Although this remains to be seen, China has been a net grain exporter
every year since his prediction (through 2005).
The total consumption (end-use) of grain (including soybeans)
in China is likely to be around 500 mmt a year, and increase at an
annual rate of one percent (Miao Qi and Zhong Funing, 2006). These
estimates are consistent with official production and trade statistics and
the household survey on food consumption figures. Soybean imports
increased from 10 mmt in 2000 to 27 mmt in 2005, while total grain
production increased from 462 mmt to 484 mmt during the same
21
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period. The total supply excluding stock adjustment and after
subtracting exports, increased from 450 mmt to 500 mmt. If this trend
continues, China may need to increase total grain supply by 5 to 10
mmt every year, from either production or imports.
These estimates are consistent with figures released by the
China National Grain and Oil Information Center (Table 3).
According to the Center, the total production of three major cereal
crops (rice, wheat, and corn) increased by 15 mmt in the 2006/07
marketing year6 compared with the previous year, and was estimated to
increase another 8.4 mmt in 2007/08. Soybean production declined 0.4
mmt in 2006/07, and was estimated to decline an additional 1.0 mmt in
2007/08. As a result, production of the three major cereal crops plus
soybeans would increase by 22.1 mmt over the two marketing years.
At the same time, total demand for the above crops would increase by
roughly 3.0 mmt per year, or 6.0 mmt over the two-year period. This
would result in a net increase in supply of approximately 16 mmt
during the period, not accounting for any changes in imports.
According to the Center, total grain production is increasing
faster than current domestic consumption in China. If this trend
continues, China is likely to maintain its current position in the world
market of increasing soybean imports by two to three mmt per year,
and trading rice, corn and other minor crops within the range of 5-10
mmt per year.
Table 3 – Cereals and Soybeans Balance Sheet, 2005-08 (mmt)
Item

Major cereal crops
2005/ 2006/ 2007/
06
07
08

Soybeans
2005/ 2006/ 2007/
06
07
08

Total
2005/ 2006/ 2007/
06
07
08

Production
Imports
Supply

417.4 432.5 440.9
2.4
1.6
2.1
419.8 434.1 443.0

16.4
28.3
44.7

16.0
30.0
46.0

15.0
33.0
48.0

433.8 448.5 455.9
30.7 31.6 35.1
464.5 480.1
491

Consumption 420.5 419.2 423.6
Exports
5.7
8.1
4.7
Demand
426.2 427.5 428.3

43.7
0.4
44.1

45.1
0.4
45.5

47.5
0.5
48.0

464.2 464.3 471.1
6.1
8.5
5.2
470.3
473 476.3

-6.4
6.6 14.7
0.6
0.5
0.0
-5.8
Surplus
Source: China National Grain and Oil Information Center, 2007.

7.1

14.7

The reports also show a slight and continuously declining trend
in food demand for the three major crops, while feed and industrial
6

October-September.
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demand continues to increase. Together with increasing imports of
soybeans and other crops for oil, feed, and energy uses, China’s grain
and oil imports are moving in the direction of meeting feed and energy
demand, both of which have shown strong increases following
economic growth.
With the development of biofuel, many crops can be used for
either food or energy, suggesting a substitution of food for energy.
Restricted by a limited land base and energy reserves, China is facing a
difficult choice: how to balance food security with energy security.
China began encouraging the transfer of food into energy in the late
1990s with investments in ethanol production and projects using corn
as the major input. However, it stopped approving any new project
using domestic grains as inputs in early 2007 in favor of food security.
Although energy security remains important, the issue has become how
best to balance food security with energy security under the current
political environment. As the large-scale import of food grains
remains undesirable for many reasons, a plausible solution for China is
to increase imports of feed grain, oil and oil seeds, and other crops that
are not considered food but could substitute for food.
Implications of China’s Accession to the WTO on the GMS
With China’s accession to the WTO in 2001, three major
factors have come to bear on China's agricultural sector: tariff cuts,
application of a tariff rate quota (TRQ) system, and challenges to
domestic agricultural policies.
On average, tariffs on imported agricultural products were
scheduled to fall from 22 to 17 percent. As bulk commodities such as
grain, cotton, and oil seeds are subject to TRQs, the tariff cuts mainly
influence imports of fruit, meat, and dairy products. Some examples of
tariff reductions and TRQs are listed in Tables 4 and 5, respectively.
China has yet to fulfill its cereal crop import quotas following
accession to the WTO because the price difference between domestic
and international markets is not high enough to import profitably. In
contrast, cotton imports have greatly exceeded the quota, sometimes by
more than 200 percent, but China has never charged the permitted
above-quota tariff.
Post-WTO trade patterns indicate that China’s agricultural
trade may not change significantly. High quality imports from
23
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Table 4 – Selected Tariff Reductions in China’s Market Access
Offer: Non-TRQ Commodities (%)
Product

1998 MFN rate

Rate after adjustment
US-China protocol EU-China protocol

Crops
Soybeans
Soybean meal
Rapeseed oil
Barley
Pasta
Wine
Citrus
Grapes
Apples
Almonds
Olives

114
25
85
91.2
65
40
40
30
30
25

3
5
9
25
20
12
13
10
10
-

9
15
10
10

Livestock
Beef (frozen)
Beef (chilled)
Pork
Poultry
Cheese
Ice cream
Butter
Milk powder

45
45
20
20
50
45
50
25

12
25
12
10
12
19
-

10
10

31
17
11
Average tariff
Sources: USTR, 1999, Inside US Trade, 1999, and EC Delegation in China adopted
from Schmidhuber, 2001 and Hunter, et al., 2001.

developed countries may still occupy small and segmented markets.
China’s domestic market has integrated with the world market much
more than expected and China appears willing to open its markets
further for higher economic efficiency.
Following continuous economic growth and urbanization,
Chinese agriculture will continue to shift from cereal grains to highvalue crops and non-crop production, and from southeast coastal areas
to northern regions, especially the northeast. As a result, imports of
bulk commodities will inevitably increase. For political reasons,
increases in the near future are likely to be limited to feed grains,
edible oils and oilseeds, and crops that can substitute for grain to meet
increasing demand for food and energy. Cotton imports will largely be
determined by textile export demand and less politically sensitive
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Table 5 – TRQs for Cereals and Soybean Oil and Their Allocation
to Private and State Importers
TRQ 1997-99
quantity imports
(mmt)
(mmt)

Non-state
TRQs*
(%)

TRQ tariff
Preferential
(ad-valorem)
tariff (%)
(%)

Product

Year

Wheat

2000
2004

7.3
9.6

1.47

10
10

114.0

1.0

Maize

2000
2004

4.5
7.2

0.28

25
40

114.0

1.0

Rice

2000
2004

2.7
5.3

0.29

50
50

114.0

1.0

Soybean oil

2000
1.7
3.68
50
121.6
1.0
2005
3.3
90
Sources: Office of the United States Trade Representative (USTR), 2001; Imports
adopted from Schmidhuber, 2001 and Hunter, et al., 2001.
Note: * Private traders have access to unused State Trading Enterprise (STE) quotas
later in the calendar year.

products such as vegetables, fruit, and animal products will be traded
on a comparative advantage basis.
Post-WTO, the GMS could potentially expand exports of grain
and energy-substitutable commodities such as cassava, sugarcane, and
palm oil. Rice exports may increase moderately. Due to climatic
differences, vegetable and fruit trade is likely to increase between
China and the GMS on a case-by-case basis without any significant
barriers. As China is facing increasing difficulties in meeting technical
standards set by the OECD countries, agricultural trade with
developing countries including the GMS will become more important.
Another new development in China’s economic development
policy, including agriculture, is the so-called “Going Abroad” strategy.
“Going Abroad” literally means Chinese enterprises investing directly
in foreign markets. While China continues to encourage and attract
large amounts of FDI, it is now promoting its own investment abroad.
This will certainly affect the GMS, as close neighbors.
China began promoting the “Going Abroad” strategy in 1999.
By the end of 2005, direct investment abroad reached USD 51.7 billion
while the accumulated value of contracted construction reached USD
135.8 billion and the earnings of Chinese laborers abroad reached USD
35.6 billion (General Office of the State Council, 2006). In most cases,
the last two types of international collaboration are related to China’s
FDI in host countries.
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China’s FDI abroad is of three major types:




partially moving production abroad in order to avoid or reduce
trade disputes in some exporting sectors;
exporting labor in construction, as well as some agricultural
sectors; and
accessing scarce resources through direct investment,
especially in the natural resource sectors.

To promote this strategy, the Chinese government has adopted
favorable policies including subsidizing investment and loans and
exempting and/or reducing corporate tax and re-import tariffs.
In agriculture, the export of labor has focused on vegetable
production in Africa, Central Asia, and Russia; while potential sources
of grains and tropical products are being sought in South America,
South and Southeast Asia, and parts of Africa. The GMS region offers
potential for Chinese FDI in rubber and bio-energy sectors. Due to the
strategic importance of those products, China may seek to secure
supply through direct investment rather than trade. To be sustainable,
the “Going Abroad” strategy must be of mutual benefit to the host
countries, including those in the GMS.
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China’s Agricultural Development:
Past Performance and Future Prospects
Jikun Huang1 and Scott Rozelle2

Introduction
China’s economy has experienced remarkable growth since
economic reform began in 1979. Although China’s growth pattern is
cyclical, since 1980 its economy has outperformed nearly every other
country in Asia and has been one of the fastest growing countries in the
world (World Bank, 2002). GDP has grown at an annual average rate
of almost 10 percent over the last three decades (National Bureau of
Statistics of China [NBSC], 2007). The real GDP in 2006 was more
than 12 times that in 1978.
Agricultural growth has also been impressive, although much
less than overall economic growth. The average annual growth rate of
the agricultural sector over the last 30 years has exceeded population
growth by a factor of three to five times. Changes in the patterns of
food consumption and trade have also created significant structural
adjustments within the agricultural sector.
China’s rapid economic growth has led to unprecedented
progress in poverty alleviation and material well-being. Based on
China’s official poverty line, more than 230 million rural Chinese
escaped poverty over the last 25 years with the absolute poverty level
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falling from 260 million people in 1978 to less than 30 million in 2003
(NBSC, 2006).
Food security, one of the central issues of concern to
policymakers in China, has also improved significantly since the late
1970s. At the national or macro-level, in contrast to many earlier
analysts who expected that China would put pressure on world food
security in the course of its rapid industrialization and liberalization,
net food import growth has not occurred. In fact, after nearly 30 years
of reform and rapid growth, China has continued to be a net exporter of
food with the availability of food increasing significantly (NBSC,
1985-2007). At the local or micro-level, China also has made
remarkable progress in improving household food security and
reducing the incidence of malnutrition over the past two decades.
According to the Food and Agriculture Organization (FAO, 2001), the
number of people who suffered from any sort of malnutrition in China
declined from 193 million in 1990-92 to 116 million in 1997-99, or
from 16 percent to 9 percent of the total population.
Accomplishments are impressive, but great challenges remain.
Income disparity has risen with economic growth. Significant income
disparities exist among regions, between urban and rural areas, and
among households within the same location (Cai Fang, Wang Dewen,
and Du Yang, 2002; World Bank, 2002). Although the average annual
growth rate of China’s agricultural sector was much higher than
population growth in the reform period, high input levels in many areas
of China and diminishing marginal returns mean that increasing inputs
will not provide large increases in output. In the future, many analysts
predict that almost all output gains will have to come from new
technologies that could significantly improve agricultural productivity
(Fan Shenggen and Pardey, 1997; Huang Jikun, Hu Ruifa, and Rozelle,
2003; Huang Jikun, et al., 2002, 2005).
Trade liberalization could further challenge China's
agricultural and rural economy. Debates on the effects of China’s
accession to the World Trade Organization (WTO) on its agricultural
sector continue. Some argue that the impact of trade liberalization on
Chinese agriculture will be substantial, adversely affecting hundreds of
millions of farmers (Carter and Estrin, 2001; Li Shangtong, Zhai Fang,
and Wang Zhi, 1999). Others believe that, although some impacts will
be negative and even severe in specific areas, the overall effect of
accession on agriculture will be modest (Anderson, Huang Jikun, and
Ianchovichina, 2004; Van Tongeren and Huang Jikun, 2004; Martin,
2002).
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The implication of China’s rapid economic growth on the rest
of the world, including the Greater Mekong Subregion (GMS), is also
of concern. Many believe China’s economic growth and structural
transformation will have profound effects, not only for its own people
but also for many others further afield. Such effects could be a
combination of new market opportunities arising from China’s
enhanced purchasing power coupled with greater competitiveness from
Chinese producers of selected products. The literature contains few
studies, however. In exploring what the growth of China’s economy
might mean for China and the rest of the world, it is worth observing
that China has a large agricultural sector. The performance in this
sector is of great significance for future policies and strategies to
achieve sustainable food security, agricultural development, and
overall socioeconomic development.
Rising income in China will first create pressure for structural
reform of its domestic agriculture, rural development, and food sectors
in order to cope with changing demand size and evolving consumer
tastes. To assess the extent to which China will need external supplies
to meet needs (due to domestic incapacity to cope or to compete) or
will generate new surpluses directed at other countries, one must first
understand China’s internal sectoral adjustments. These sectoral
adjustments will significantly affect other countries in the GMS,
elsewhere in Asia, and around the world through trade and commerce
in terms of the opportunities presented as both markets and exporters.
The continued growth of China will also significantly affect
the balance and direction of trade, trading opportunities, and the degree
to which the playing field is leveled for smaller countries. The timely
diagnosis of the growth pattern in China will be critical to putting
policies in place to optimize gains and minimize losses and
marginalization.
In sum, the rapid development of China has implications for its
own policymakers, as well as policymakers from other countries. In
terms of the domestic policy debates in China, the issues of importance
remain farmer income, food security, natural resource management, the
environment, and sustainability of the resource base. In turn, the
outcome of these domestic policy debates will have profound
implications for other countries and markets. The overall goals of this
paper are to examine the main changes in China’s agriculture in the
past, project changes in the future, and assess the likely policy
implications for China and the rest of world, particularly the GMS.
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The next section provides an overview of China’s agriculture
in the context of overall economic development, including structural
changes in both the wider economy and within the agricultural sector,
agricultural development and its sources of growth, and trends in
agricultural trade and trade policies. The following section covers
national development plans and the evolving policies related to
agricultural development, with particular focus on policies on fiscal
investment and reform, grain security, research and development, and
resources (land and water) and the environment. The penultimate
section discusses the prospects for China’s agriculture in the future,
particularly its share of trade in total domestic consumption for each
major food commodity. The final section concludes the study with
policy implications for both China and other developing countries,
including the GMS.
China’s Agriculture in the Context of Overall Economic
Development
Overall Economic Growth
China’s leaders implemented various reform measures that
have gradually liberalized the institutional and market structure of the
economy. Although China’s growth rates display a cyclical pattern,
China's economy outperformed almost all other countries in Asia and
has had one of the fastest growth rates in the world since 1980.
In the early reform period, annual growth rates of GDP
increased considerably from 4.9 percent in 1970-78 to 8.8 percent in
1979-84 (Table 1). All sectors recorded high growth. Institutional
reform that transformed the collective agricultural production system
into one of individual household production was the main source of
agricultural growth in the early reform period (Lin Justin Yifu, 1992;
Huang Jikun and Rozelle, 1996). Agricultural growth provided the
foundation for the successful transformation of China's reform
economy. Rising income in the initial years of reform stimulated
domestic demand, and the high savings rate was appropriately
transferred into physical capital investments in non-agricultural sectors
in both rural and urban areas, which led to annual growth rates of 8.2
percent in industrial GDP and 11.6 percent in services GDP. During
this same period, family planning reduced the nation’s population
growth rate, resulting in high per capita GDP growth. At 7.4 percent,
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the annual growth rate of per capita GDP during the initial reform
years of 1979-84 more than doubled from the pre-reform period, 197078 (3.1%).
Table 1 – Annual Growth Rates, China, 1970-2005 (%)
Item

Pre-reform
1970-78

1979-84

Reform
1985-95 1996-2000 2001-05

4.9
2.7
6.8
-

8.8
7.1
8.2
11.6

9.7
4.0
12.8
9.7

8.2
3.4
9.6
8.3

9.6
3.9
10.7
10.2

Foreign trade
Imports
Exports

20.5
-

14.3
12.7
15.9

15.2
13.4
17.2

9.8
9.5
10.1

25.3
24.9
25.7

Population

1.80

1.40

1.37

0.91

0.63

GDP
Agriculture
Industry
Services

3.1
7.4
8.3
7.2
9.0
Per capita GDP
Source: Estimated by the authors based on the China Statistical Year Book from 19852006 (NBSC, 1985-2006).
Notes: Figure for GDP (in real terms) in 1970-78 is the growth rate of national income
in real terms. Growth rates are computed by regression. Trade growth is based on
USD current value.

This pattern of rapid economic growth continued into the late
1980s and 1990s as economic reform gradually expanded from
agricultural to non-agricultural sectors. In this period, instead of
merely depending on urban sector expansion and the reform of China’s
existing state-owned enterprises (SOEs), local leaders mobilized
capital and labor to develop rural township and village-owned
enterprises (TVEs). TVEs took off after the mid-1980s. At the same
time, management and incentive reforms and gradual structural
changes in the urban economy in response to demand changes under a
more liberalized economy also contributed to China’s economic
expansion. Capital formation as a percentage of GDP increased from
32 percent in 1981-82 to 40 percent in the late 1980s and 1990s (NBSC,
2004).
Despite the Asian financial crisis, China still achieved an
average annual growth rate of 8.2 percent during 1996-2000, among
the highest in the world. China avoided many of the affects of the
crisis because of the more insulated nature and large size of its
domestic financial sector.
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Moreover, in contrast to stagnating growth in the rest of the
world in the early 2000s, China’s economic growth has accelerated.
Annual GDP growth rose from 7.3 percent in 2001 to an average of 9.6
percent for 2001-05. Annual GDP growth rate reached 11.1 percent in
2006 and 12.2 percent in 2007.
Structural Changes and the Role of Agriculture in China’s Economy
OVERALL CHANGE IN THE ECONOMIC STRUCTURE OF THE
AGRICULTURAL, INDUSTRIAL, AND SERVICE SECTORS. Significant
structural changes have accompanied China’s rapid economic growth.
Whereas agriculture accounted for more than 40 percent of gross
domestic product (GDP) in 1970, it fell to 30 percent in 1980, 20
percent in 1995, and only 12 percent in 2005 (Table 2). Industry’s
share of national GDP fluctuated during 1970-85 and only started to
increase gradually after the late 1980s, rising from 41 percent in 1990
to 48 percent in 2005. In contrast to agriculture, services expanded
rapidly. The share of the service sector in national GDP increased from
13 percent in 1970 to 21 percent in 1980 to 40 percent in 2005. This
trend will persist as China continues to promote its structural
adjustment policies and economic reforms in response to domestic
demand and external trade pattern changes.
Employment patterns have also changed substantially with the
structural changes in the economy. In 1970, agriculture employed
more than 80 percent of the nation’s total labor force. This declined
significantly to 60 percent in 1990 and 45 percent (including part-time
agricultural labor) in 2005. The share of employment accounted for by
the industrial sector doubled between 1970 and 1985 and has remained
at about 20 to 24 percent since. The service sector’s share of total
employment has risen even more rapidly from 9 percent in 1970 to 19
percent in 1990 and 31 percent in 2005.
In rural areas, the non-agricultural sector employed more than
40 percent of the labor force in the late 1990s (De Brauw, et al., 2002).
Expanding non-agricultural employment has contributed substantially
to the growth of farm household income since the late 1980s. Nonagricultural farm household income exceeded agricultural income in
2000 for the first time and the share rose to about 55 percent in 2006
(NBSC, 2007).
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Table 2 – Structure of China’s Economy, 1970-2005 (%)
Item

1970

1980

1985

1990

1995

2000

2005

Share in GDP
Agriculture
Industry
Services

40
46
13

30
49
21

28
43
29

27
41
32

20
47
33

15
46
39

12
48
40

Share in employment
Agriculture
Industry
Services

81
10
9

69
18
13

62
21
17

60
21
19

52
23
25

50
22
28

45
24
31

-

12
6
6

23
9
14

30
16
14

40
21
19

44
23
21

64
34
30

Trade to GDP ratio
Exports/GDP
Imports/GDP

81
76
74
71
64
Share of rural population 83
Sources: NBSC, 1985-2008; Rural Survey Organization, NBSC, 1982-2006.
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Many factors have contributed to the structural changes in
China’s economy. Rapid economic growth, urbanization (Huang Jikun
and Bouis, 1996), market liberalization (Lardy, 1995; Huang Jikun and
Rozelle, 1998) and China’s open-door policies (Branstetter and Lardy,
2005), among many others, have significantly affected consumption
and demand patterns, both internal and external. These, together with
the rapid development of factor and output markets, largely explain the
changes in China’s economic structure over the past 20-30 years
(Brandt, Rawski, and Lin Gang, 2005; Sonntag, et al., 2005).
MOVE TO A MORE LIBERALIZED ECONOMY AND RAPID GROWTH OF
THE EXTERNAL SECTOR. Rapid economic growth has also been
associated with remarkable changes in China’s international trade
regime. Throughout the reform era, foreign trade has expanded even
more rapidly than GDP. Annual growth rates in foreign trade reached
nearly 15 percent in the 1980s and early 1990s (Table 1). Even during
the Asian financial crisis of the late 1990s, China's foreign trade still
grew at nearly 10 percent annually between 1996 and 2000. After
China’s WTO accession in late 2001, import and export growth has
been tremendous. Average annual growth in trade exceeded 25 percent
in 2001-05.
With the rapid growth of China's external sector, foreign trade
has played an increasing role in the national economy since the
beginning of the reforms. China’s export to GDP ratio increased from
less than six percent in 1980 to 34 percent in 2005 (Table 2). Over the
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same period, the import to GDP ratio also increased from 6 to 30
percent. These ratios indicate that China is one of the most open
economies in the world.
FDI inflows into China have increased rapidly since 1979, with
the pace quickening even further since the early 1990s (NBSC, 2007).
China became the world’s largest recipient of foreign direct investment
(FDI) in 2004. At the same time, China has begun to invest its capital
overseas. China’s FDI in other countries has increased significantly
since the late 1990s, although starting from a very low level. In 2007,
China invested USD 26.5 billion overseas (NBSC, 2008).
China’s long-term strategy to open its economy largely
explains the rapid expansion of China’s external economy. Prior to
economic reform, China adopted a highly centralized and planned
foreign trade regime (Lardy, 2001). By granting more corporations or
firms direct foreign trading rights, China has substantially
decentralized this system. Significant reductions in export subsidies
and import tariffs have also occurred since the late 1980s. By 1991, all
export subsidies were phased out although China occasionally applied
them for specific products (for example, maize and cotton) to avoid
large falls in domestic prices before China’s WTO accession (Huang
Jikun, Rozelle, and Chang Min, 2004). Reductions in import tariffs
have also been significant. In the early 1980s, China’s average tariff
rate was as high as 56 percent. China gradually reduced these rates to
47 percent in 1991, 23 percent in 1996, and about 15 percent on the eve
of WTO accession in 2001. Within the agricultural sector, significant
reductions in import protection have also occurred. The simple
average agricultural import tariff fell from 42 percent in 1992 to 24
percent in 1998 to 21 percent in 2001 (Ministry of Foreign Trade and
Economic Cooperation [MOFTEC], 2002).
China’s openness to imports progressed even faster than the
decline in formal trade barriers might indicate. This is due to the many
special privileges that the government has extended to firms involved
in export processing and strategically important commodity imports in
order to counter domestic shortages. Thus, actual tariff revenues have
been far below the average formal tariff rates. For example, the tariff
revenues as a percentage of total import values was about 17 percent in
the mid-1980s and only slightly more than two percent in 2004 (Lardy,
2001; Branstetter and Lardy, 2005).
Exchange rate policy has also changed significantly toward a
more market-oriented approach. Historically, the overvaluation of the
domestic currency for trade protection purposes reduced export
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incentives.
Real exchange rates remained constant and even
appreciated during the 30 years prior to reforms, but depreciated
rapidly after reforms. From 1978 to 1994, the real exchange rate
depreciated more than 400 percent. China also unified its two-tier
foreign exchange rate systems (official exchange rate and swap rate)
and the RMB has become convertible on the current account since
1996. Falling exchange rates increased export competitiveness and so
have contributed to China’s phenomenal export growth record.
However, a continuously rising trade surplus and trade tensions with
China’s major trading partners have generated great pressure for China
to appreciate its domestic currency. The exchange rate has fallen from
about RMB 8.3 to the USD in 1994 to 7.4 by the end of 2007.
China’s policies on FDI have also changed noticeably since the
beginning of its economic reform. For historical and ideological
reasons, FDI in China was highly restricted prior to 1978. Since the
passing of the Equity Joint Venture Law in late 1979, China has
gradually liberalized its FDI regime and developed the institutional
framework to regulate and facilitate such investments.
The
liberalization of the FDI regime and the improved investment
environment greatly increased the confidence of foreign investors in
China. The changes in FDI policies and increasing size of China’s
market have contributed to the rapid expansion of China’s FDI inflows.
Agricultural Development
AGRICULTURAL PRODUCTION GROWTH. The growth of agricultural
production in China since the 1950s has been one of the main
accomplishments of the country’s development and national food
security policies. Except during the famine years of the late 1950s and
early 1960s, the country has enjoyed production growth rates that have
outpaced the rise in population.
After 1978, decollectivization, price increases, and the
relaxation of trade restrictions on most agricultural products
accompanied the growth of China’s food economy. Between 1978 and
1984, grain production increased by nearly five percent per year and
fruit production rose by more than seven percent per year. Cotton,
oilseeds, livestock, and aquatic products had the highest annual growth
rates expanding in real value terms by 19.3, 14.9, 9.1, and 7.9 percent,
respectively, in 1979-84 (Table 3).
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Table 3 – Annual Growth Rates of China’s Agricultural Economy,
1970-2005 (%)
Pre-reform
1970-78

1979-84

Agricultural GDP

2.7

7.1

4.0

3.4

3.9

Grain production
Rice
Production
Area
Yield
Wheat
Production
Area
Yield
Maize
Production
Area
Yield

2.8

4.7

1.7

-0.7

1.1

2.5
0.7
1.8

4.5
-0.6
5.1

0.6
-0.6
1.2

0.4
-0.5
0.8

-0.8
-0.8
0.0

7.0
1.7
5.2

8.3
-0.0
8.3

1.9
0.1
1.8

-0.6
-1.6
1.0

-0.4
-3.1
2.7

7.4
3.1
4.2

3.7
-1.6
5.4

4.7
1.7
2.9

-1.3
0.8
-0.9

5.6
2.7
2.9

-0.4
-2.3
2.1
6.6
4.4
5.0

19.3
5.2
14.9
7.2
9.1
7.9

-0.3
2.8
4.4
12.7
8.8
13.7

-1.9
2.6
5.6
10.2
6.5
10.2

5.3
1.4
0.8
21.0
4.9
3.6

9.8
2.0

3.1
2.4

Item

Other production
Cotton
Soybeans
Oil crops
Fruit
Meat
Fisheries

Reform
1985-95 1996-00

Planted area
Vegetables
2.4
5.4
6.8
Orchards (fruit)
8.1
4.5
10.4
Sources: NBSC, 1985-2006; Ministry of Agriculture, 1985-2006.
Note: Growth rates of commodities are based on production data.

2001-05

The agricultural sector, except for grain and cotton, continued
to grow rapidly in 1985-2000. Fisheries production experienced the
fastest annual growth of 13.7 percent in 1985-95. Although its annual
growth rate fell in the following period, it still recorded 10.2 percent
growth in 1996-2000. Over the same period, meat production and
vegetable sown areas expanded at seven to nine percent annually.
Other cash crops such as oil crops, soybeans, and fruit also grew at
rates much higher than population growth.
In recent years, the agricultural sector has maintained an
overall average growth rate of nearly four percent. Comparing growth
rates of individual commodities between early and late reform periods,
production growth (measured in quantity) of many individual
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agricultural commodities fell, which may indicate that China’s
agricultural production has been shifting from aggregate production to
value-added and quality food production.
STRUCTURAL CHANGES IN AGRICULTURAL PRODUCTION. China’s
agriculture has undergone significant changes since the early 1980s.
Rapid economic growth, urbanization, and market development are key
factors underlining the changes. Rising income and urban expansion
have boosted the demand for meat, fruit, and other non-staple foods.
These changes have stimulated sharp shifts in the structure of
agriculture (Huang Jikun and Bouis, 1996; Huang Jikun and Rozelle,
1998). The share of livestock output value rose 2.5 times from 14
percent to 35 percent between 1970 and 2005. Aquatic products
increased at an even more rapid rate. One of the most significant signs
of structural changes in the agricultural sector is that the share of crops
in total agricultural output fell from 82 percent in 1970 to 51 percent in
2005 (Table 4).
Table 4 – Structure of China’s Agricultural Economy, 1970-2005 (%)
Share in agricultural output
1970
1980
1985
1990
1995
2000
Crops
82
76
69
65
58
56
Livestock
14
18
22
26
30
30
Fisheries
2
2
3
5
8
11
Forestry
2
4
5
4
3
4
Sources: NBSC, 1985-2006; Rural Survey Organization, NBSC, 1985-2006.
Sector

2005
51
35
10
4

Within the crop sector, the importance of the three major crops
– rice, wheat, and maize – have waxed and waned. The share of the
major cereal grains increased from 50 percent in 1970 to a peak level
of 57 percent in 1990 and then gradually declined to less that 50
percent in 2005 (Table 5). Most of the fall has been due to reductions
in land area devoted to rice and wheat production. In contrast, the
share of land area used for maize production has grown by more than
50 percent between 1970 and 2000. The increase in land devoted to
maize production, China’s main feed grain, correlates with the rapid
expansion of the nation’s livestock production during the same period.
In addition to maize, other cash crops such as vegetables,
edible oil crops, sugar crops, and tobacco have expanded in area. In
the 1970s, vegetables accounted for only about two percent of total
crop area; by 2004, the share had increased by nearly six times. The
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area devoted to edible oil also grew by two to three times. Field
interviews reveal that the livelihood of the poor relies more on crops
than livestock and fisheries (when compared to richer farmers). Within
the crop sector, poorer farmers produce more grains (particularly maize)
than cash crops. These figures imply that poor farmers have gained
less than wealthier farmers from the diversification of agricultural
production during the reform period.
Table 5 – Shares of Crop-Sown Areas, 1970-2005 (%)
Commodity
1970
1980
1985
1990
1995
2000
2005
Rice
22.1
23.1
21.9
22.3
20.5
19.2
18.5
Wheat
17.4
19.7
20.0
20.7
19.3
17.1
14.1
Maize
10.8
13.7
12.1
14.4
15.2
14.8
16.6
Soybeans
5.5
4.9
5.3
5.1
5.4
6.0
6.2
Sweet potato
5.9
5.1
4.2
4.2
4.1
3.7
3.2
Cotton
3.4
3.4
3.5
3.8
3.6
2.6
3.7
Rapeseed
1.0
1.9
3.1
3.7
4.6
4.8
4.7
Peanut
1.2
1.6
2.3
2.0
2.5
3.1
3.1
Sugar crops
0.4
0.6
1.0
1.2
1.3
1.0
1.0
Tobacco
0.2
0.3
0.9
0.9
0.9
0.8
0.8
Vegetable
2.0
2.2
3.2
4.3
6.3
9.7
11.4
Others
30.1
23.5
22.5
17.4
16.3
17.2
16.7
100.0
100.0
100.0
100.0
100.0
100.0
100.0
Total
Sources: NBSC, 1985-2006; Rural Survey Organization, NBSC, 1985-2006.

DRIVING FORCES OF AGRICULTURAL GROWTH. Past studies have
already demonstrated that a number of factors have simultaneously
contributed to agricultural production growth during the reform period.
The earliest empirical efforts focused on measuring the contribution of
the implementation of the Household Responsibility System (HRS), a
policy that gave individual farmers control and income rights in
agriculture. These studies concluded that most of the rise in
productivity in the early reform years was a result of institutional
innovations, particularly the HRS (McMillan, Walley, and Zhu Lijing,
1989; Fan Shenggen, 1991; Lin Justin Yifu, 1992).
Recent studies show that since the HRS was completed in 1984,
technological change has been the primary engine of agricultural
growth (Huang Jikun and Rozelle, 1996; Fan Shenggen, 1997; Fan
Shenggen and Pardey, 1997; Huang Jikun, Rozelle, and Rosegrant,
1999; Jin Songqin, et al., 2002). Improvements in technology have
contributed the largest share of crop production growth even during the
early reform period. The results of these studies show that further
reforms outside of decollectivization also have a high potential for
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affecting agricultural growth. Price policy has had a sharp influence on
the growth (and deceleration) of both grain and cash crops during the
post-reform period. Favorable output to input price ratios contributed
to the rapid growth in the early 1980s. However, this new market force
is a two-edged sword. A deteriorating price ratio caused by slowly
increasing output prices in the face of sharply rising input prices was
an important factor behind the slowdown in agricultural production in
the late 1980s and early 1990s. The higher opportunity cost of land has
also held back the growth of grain output throughout the period, and
that of cash crops since 1985.
Irrigation has played a critical role in establishing the highly
productive agronomic systems in China (Wang Jinxia, 2000). The
proportion of cultivated area under irrigation increased from 18 percent
in 1952 to roughly one-half by the early 1990s (NBSC, 2001).
However, rising demand for domestic and industrial water uses poses a
serious constraint to irrigated agriculture and increasing water scarcity
has become a major challenge to the future food security and wellbeing of the Chinese, especially in the north. Wang Jinxia, et al. (2005)
show that water management reforms have increased the efficiency of
water use in northern China, although the scope for additional reform
gains in the long run is limited.
AGRICULTURAL TRADE. While agricultural production was growing
fast, agricultural trade was growing faster. Exports of food and feed
increased about four times from USD 3.2 billion in 1985 to USD 12.8
billion in 2000, and almost doubled in 2000-05 (Table 6). On the other
hand, food, feed, and fiber imports rose rapidly. However, over the
past two decades, exports of food and feed have risen faster than
imports. Since the early 1980s, China has been a net food and feed
exporter. A rapid expansion in China’s export-oriented textile industry
has contributed to a significant rise in fiber imports and a
correspondingly large trade deficit in fiber, mainly cotton.
As trade liberalization has affected growth in the domestic
economy (Lardy, 2001), changes in the external economy have affected
the nature of China’s agricultural trade patterns (Huang Jikun and Chen
Chunlai, 1999). As trade expanded, despite the overall growth in
agricultural trade, the share of agriculture in total trade fell sharply
because the growth in non-agricultural trade was much higher than that
of agricultural trade.
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Table 6 – China’s Agricultural Trade, 1985-2005 (USD million)
Item
Exports
Food and feed
Live animals and meat
Dairy products
Fish
Grains
Fruit and vegetables
Sugar
Coffee and tea
Animal feeds
Other foods
Oilseeds, vegetable oils
Fiber
Non-agriculture
Imports
Food and feed
Live animals and meat
Dairy products
Fish
Grains
Fruit and vegetables
Sugar
Coffee and tea
Animal feeds
Other foods
Oilseeds, vegetable oils
Fiber
Non-agriculture

SITC

1985

1990

1995

2000

2005

00-01
02
03
04
05
06
07
08
09
22, 04
26

3,183
429
34
154
917
433
65
312
225
62
552
892
21,557

7,515 10,900 12,804 23,420
1,221
1,822
1,619
2,234
79
75
104
180
1,370
2,875
3,661
7,527
614
281
1,812
1,836
1,760
3,401
3,362
7,431
318
321
257
502
534
512
545
1,061
758
351
303
497
82
286
608
1,182
780
975
533
971
1,096
753
1,085
1,186
53,481 137,126 235,314 737,347

00-01
02
03
04
05
06
07
08
09
22, 04
26

1,437
24
29
41
829
16
262
18
79
21
118
1,023
37,335

4,460
8,825
8,648 20,747
68
115
667
691
81
63
217
461
102
609
1217
2,904
2,353
3,631
662
1,640
83
185
516
1,349
389
935
177
451
30
73
94
222
305
423
909
1,307
46
88
283
354
1,003
2,702
3,906 11,368
1,975
4,108
2,846
6,854
46,911 119,150 213,599 632,352

Net exports
Food and feed
1,746
3,055
2,075
4,156
2,673
Live animals and meat
00-01
405
1,153
1,707
952
1,543
Dairy products
02
5
-2
12
-113
-281
Fish
03
113
1,268
2,266
2,444
4,623
Grains
04
88
-1,739
-3,350
1,150
196
Fruit and vegetables
05
417
1,677
3,216
2,846
6,082
Sugar
06
-197
-71
-614
80
51
Coffee and tea
07
294
504
439
451
839
Animal feeds
08
146
453
-72
-606
-810
Other foods
09
41
36
198
325
828
Oilseeds, vegetable oils
22, 04
434
-223
-1,727
-3,373 -10,397
Fiber
26
-131
-879
-3,355
-1,761
-5,668
Non-agriculture
-15,778
6,570 17,976 21,714 104,996
Source: Commodity Trade Statistics Database (United Nations [UN], 2007).
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Disaggregated, product-specific trade trends in agriculture
show equally sharp shifts. The data presented in Table 6 suggest that
exports and imports are moving increasingly in a direction that is
consistent with China’s comparative advantages. In general, the net
exports of land-intensive bulk commodities, such as grains, fiber crops,
oilseeds, and sugar crops, have fallen reflecting the increase in imports.
At the same time, exports of higher-value, more labor-intensive
products, such as horticultural and animal (including aquatic) products
have risen. Grain exports accounted for nearly one-third of food
exports in the mid-1980s. After the late 1990s, horticultural, animal,
and aquatic products accounted for 70 to 80 percent of food exports.
CHINA’S DEVELOPMENTAL CHALLENGES.
Although agricultural
progress has been impressive, many challenges remain. With the
transition from a planned to a market-oriented rural economy mostly
complete, China’s main challenge has shifted to broader development
issues. In the coming years, the development process will have to be
fundamentally different from prior efforts when meeting the nation’s
food needs, poverty reduction, and economic growth were the main
goals.
Equity and Income Distribution. Widening income inequality has
accompanied China’s rapid economic growth. Regional income
disparity has been growing since the 1980s (Cai Fang, Wang Dewen,
and Du Yang, 2002; World Bank, 2002). Eastern China grew faster
than central and western China. The rural reforms increased rural
incomes at a faster pace than urban incomes during the early 1980s.
This led to a decline of the urban to rural income ratio from 2.57 in
1978 to 1.86 in 1985. However, after the onetime impact of the rural
institutional reforms was exhausted, urban income growth has been
consistently higher than that of the rural sector. By 2004, per capita
income in the urban areas was 3.2 times that in the rural areas (NBSC,
2005). Rising income disparity within the rural areas has also emerged.
For example, the Gini coefficients in rural areas increased from 0.24 in
1980 to 0.31 in 1990 to 0.37 in 2003 (Rural Survey Organization,
NBSC, 2004).
Natural Resources and the Environment. Although technological
innovations will help China increase its agricultural productivity, water
scarcity is becoming a great challenge. Water shortages and increasing
competition from industry and domestic use do not provide much hope
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for large gains in the land area under irrigation or the total output from
irrigation expansion (Lohmar, et al., 2003). This is particularly
important in the North China Plain where China produces most of its
wheat and much of its maize.
Although land policy helped China to increase agricultural
productivity in the early reform period and contributed significantly to
a reduction in China’s rural poverty, land holdings are so small that
farming activities alone cannot continue to raise the incomes of most
rural households. China must now address how to effectively establish
linkages between rural and urban areas and encourage the large labor
shift out of agriculture.
Trends in environmental degradation suggest that the
agricultural land base is under considerable stress. Although the
judicious use of modern technologies is essential to efficient food
production, inappropriate uses such as excessive fertilizer or pesticide
application rates or imbalances in input combinations result in serious
environmental problems and food safety concerns. China is now the
world’s leader in both chemical fertilizer and pesticide consumption.
In the past 30 years, while world total nitrogen fertilizer application
increased by seven times, China’s nitrogen use in crop production
increased by 45 times (Sonntag, et al., 2005). On average, nitrogen use
per hectare is three times the world average. China has used pesticides
on a large scale since the 1960s to protect crops from damage inflicted
by insects and diseases (Huang Jikun, et al. 2000). Recently, China
surpassed Japan as the world’s leading pesticide consumer. Intensive
fertilizer and pesticide use is leading to concerns of increasing
contamination of farm produce, an endangered agro-ecosystem, and
human health issues.
Environmental stresses have also been occurring in soil erosion,
salinization, the loss of cultivated land, and a decline in land quality
(Huang Jikun and Rozelle, 1995). Deng Xingzheng, et al. (2006) show
that although China did not record a decline in total cultivated land
from the late 1980s to the late 1990s, average potential productivity of
cultivated land, or bio-productivity, declined by 2.2 percent over the
same period. Industrial development and urban expansion, however,
have created a large decline in cultivated land since the late 1990s.
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Agricultural Development Policies
Overall National Development Plan
In the Eleventh Five-Year Plan, 2006-10, China’s goal is to
create a "Harmonious Society” by further moving the economy from
transition to development and from agriculture to industry and services,
sustainably managing the environment, and achieving other social and
political targets. In agricultural and rural development, China initiated
the Socialist New Countryside Development Plan.
In order to achieve the above goals, China’s leaders have been
pursuing a more sustainable development plan known as the Five
Balanced (or integrated) Developments (FBD).
This involves
balancing or integrating development between rural and urban areas;
across regions; between economic and social aspects; between human
activities and natural resources and environmental conservation; and
between internal (domestic) and external economies. Policies to
stimulate the development of new technologies, education, and
urbanization support this FBD plan in order to make primary progress
in controlling deterioration of the ecosystem and to move the nation to
a more market-oriented and open economy.
China’s regional development plans at the turn of the century
called for major investments in infrastructure, ecosystem and
environmental conservation, and human resource development (Du
Peng, 2003). The FBD strategy calls for accelerated investment in the
less-developed regions. Government has initiated several regional
development programs, particularly the Great Western Development
Plan, the Central China Development Program, the Northeast China
Development Program, and the new National Poverty Alleviation
Program, to redirect resources toward less developed regions.
Public Fiscal Reforms and Investment in Agriculture and Rural Areas
China has implemented several reforms to strengthen its fiscal
revenue and public investment.
The government has made
considerable progress in shoring up public finances since the early
1990s. The 1994 fiscal reforms increased central government’s share
of national total revenues reversing the unsustainable trend of
decreasing budget revenues. If extra-budgetary and social security
funds are included, China’s government spending was about 25 percent
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of GDP in 2006, comparable to the lower income OECD countries, and
higher than most East Asian countries, including the East Asian Newly
Industrialized Economies (NICs). China has maintained a prudent
fiscal policy, with low deficits and debt relative to GDP. Higher
government spending has appropriately stimulated the economy.
Government expenditures in most areas of agriculture
increased gradually during the reform period, but the ratio of
agricultural investment to agricultural gross domestic product (AGDP)
declined from the late 1970s to the mid-1990s. In 1978, government
invested 7.6 percent of AGDP in the agricultural sector. By 1995,
government investment had fallen to 3.6 percent (NBSC, 2001).
Moreover, a significant capital outflow from agriculture to industry and
from rural to urban areas occurred during the 1980s and 1990s through
the financial system and government agricultural procurement (Huang
Jikun, Rozelle, and Wang Honglin, 2006; Nyberg and Rozelle, 1999).
After the mid-1990s, China significantly increased its
investment in agriculture and rural development. It reduced and
eventually eliminated agriculture taxes by 2005/06. In recent years,
government investment in local infrastructure including roads,
irrigation, schools, and drinking water has improved. According to a
national representative survey of China’s villages undertaken by the
National Bureau of Statistics of China, during the past several years
government has undertaken more than one investment project per
village per year. The pace of investment has accelerated in recent
years. Fan Shenggen, Zhang Linxiu, and Zhang Xiaobo (2004) have
shown that when public goods are improved, they help promote
agricultural and rural development and reduce rural poverty.
Land Policies
China initiated the Household Responsibility System in 1979,
which radically altered the organization of production in agriculture
and the incentives facing rural households. The HRS reforms
dismantled the communes and contracted agricultural land to
households, mostly based on family size and the number of people in
the household’s labor force. Most importantly, after the HRS reforms,
control and income rights belonged to individuals. China did not,
however, privatize land. The ownership of land remained collective,
either as a village of about 300 households or small groups, cunmin
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xiaozu, of 15-30 households. Farmers became the residual claimants of
their efforts with the exception of having the right to sell their land.
By 1984, government had contracted 99 percent of all
agricultural land to individual households for a period of 15 years.
Average farm size was 0.6 hectare. The average farm size varies
among regions, ranging from more than one hectare in the Northeast
and nearly one hectare in North China to 0.5 hectare in the Southwest
and 0.2-0.3 hectare in South China. Because the multiple cropping
index3 increases from one in the Northeast to two to three in South
China, variations in sown area among China’s regions are less than
those of farm size.
Although most policymakers currently favor more secure
rights, they still are searching for complementary measures that will
not forego all of the pro-equity benefits of the current land
management regime. In recent years, government has made a major
change in the duration of land contracts. After the first contracted term
of 15 years has expired, villages now extend the contracts for an
additional 30 years. By 2000, 98 percent of villages had amended their
contract with farmers to reflect the longer use rights (Ministry of
Agriculture, 2001).
With the issue of use rights resolved, the government is now
searching for a mechanism that permits the remaining full-time farmers
to access additional cultivated land and increase their income and
competitiveness. One of its primary efforts has been the new Rural
Land Contract Law. The Standing Committee of the National People’s
Congress approved the law in 2006. According to this law, although
the property rights over the ownership of the land remains with the
collective, the law conveys almost all other rights that they would have
under a private property system to the contract holder. In particular,
the law clarifies the rights for transfer and exchange of the contracted
land. As a result, researchers are finding increasingly more land in
China is sublet. The law also allows family members to inherit the
land during the contracted period. The goal of this new set of policies
is to encourage farmers to use their land to increase farm and
household productivity, in both the short and long run.

3

The number of crop seasons planted per year on a single plot of land.
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Domestic Market Liberalization Policies
Although in the early reform period China’s leaders had no
concrete plan to liberalize markets, they did take steps to change the
incentives faced by producers that were embodied in the prices that
producers 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 around
the same time reformers were deciding to decollectivize. Since the
early 1980s, agricultural procurement prices have increased gradually
and significantly narrowed the gaps between government procurement
prices and free market prices. Empirical studies confirm a strong
impact of these price changes on output during the transition (Lin
Justin Yifu, 1992; Fan Shenggen, 1991; Huang Jikun and Rozelle,
1996; Fan Shenggen and Pardey, 1997).
In addition to price changes and decollectivization, reformers
have worked since the mid-1980s 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 specialization and trade and by providing
information through a pricing mechanism to producers and consumers
about the relative scarcity of resources. After 1985, although the
process proceeded in a stop-and-start manner, market liberalization
began in earnest. Changes to the procurement system, further
reductions in restrictions on trading of commodities, moves to
commercialize the state grain trading system, and calls for the
expansion of market construction in rural and urban areas led to a surge
in market-oriented activity. For example, in 1980, only 241,000
private and semi-private trading enterprises were registered with the
State Markets Bureau; by 1990, more than 5.2 million were (De Brauw,
Huang Jikun, and Rozelle, 2004). By the early 1990s, government had
phased out its state procurement and market intervention for all
agricultural commodities except for grain, cotton, and tobacco.
Despite the start-and-stop nature of grain and cotton marketing
reforms, as the right to private trading was extended, the foundations of
the state marketing system in these crops was slowly undermined
beginning in the mid-1990s (Rozelle, et al., 2000). To facilitate the
market-oriented reform and structural changes in agriculture, China
eliminated all planned procurement of cotton in the late 1990s and
grains after 2000. Government commercial departments now had to
buy and sell in the market.
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After nearly 30 years of reform, China’s agriculture has
become much more market-oriented. Traders move products around
the country with increasing regularity and factors adjust more rapidly.
Markets became increasingly competitive, integrated, and efficient
(Huang Jikun, Rozelle, and Chang Min, 2004).
To facilitate market development, the government has also
substantially increased its investment in market infrastructure and
worked to establish an effective national marketing information
network. The Ministry of Agriculture has been working to standardize
agricultural product quality and promote farm marketing. Government
has also advocated the creation of agricultural technology associations.
All of these policies are part of an effort to shift fiscal resources away
from the old price subsidization schemes (including both domestic and
international trade subsidies) to new productivity-enhancing
investments and marketing infrastructure improvements.
Research and Development
China conducted virtually no agricultural research in the 1950s.
Starting in the 1970s, however, its research institutions have grown
rapidly into a system that now produces a steady flow of new crop
varieties and other technologies. China’s farmers used semi-dwarf
varieties several years before the release of Green Revolution
technology elsewhere. China was the first country to develop and
extend hybrid rice. Chinese-bred conventional rice varieties, wheat,
and sweet potatoes were comparable to the best in the world in the prereform era. Agricultural technology change has been an engine of
China’s agricultural growth. China’s crop yields are among the highest
in the world.
The government finances virtually all agricultural research and
plant breeding in China. Reflecting the urban bias of food policy, most
crop breeding programs have emphasized fine grains (rice and wheat).
For national food security considerations, China’s agricultural research
program has primarily targeted higher yields. In recent years, however,
China has introduced quality improvement into its development plan.
China launched the first round of nationwide reform in
research in the mid-1980s and significantly enhanced these reforms in
the late 1990s. These reforms attempted to increase research
productivity by shifting funding from institutional support to
competitive grants, supporting research useful for economic
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development, and encouraging applied research institutes to support
themselves by selling the technology they produce. The record on this
early reform of the agricultural technology system is mixed and its
impact on new technological developments and crop productivity is
unclear. Empirical evidence demonstrates the declining effectiveness
of China's agricultural research capabilities (Jin Songqin, et al., 2002).
Although competitive grant programs probably increased the
effectiveness of China's agricultural research system, the reliance on
commercialization revenue to subsidize research and make up for
falling budgetary commitments weakened the system. Imperfections in
the seed industry partly contributed to the ineffectiveness of research
reform measures in crop breeding.
In recent years, China initiated reforms aimed at establishing a
national agricultural R&D innovation system. Government has
focused efforts on enhancing and prioritizing the public research
system, improving innovation capacity in terms of human resource and
infrastructure, raising incentives for scientists, and increasing
investment in agricultural research and extension. A recent study
shows that China’s agricultural research investment has increased
significantly after initiating reforms in the late 1990s (Hu Ruifa, et. al.,
2007). The average annual growth rate of government investment in
agricultural research increased significantly from six percent in 19952000 to 15 percent in 2000-05. Consequently, agricultural research
investment intensity (ARII) from government, the percentage of
agricultural research expenditure in agricultural GDP, increased from
0.36 percent in 2000 to 0.53 percent in 2005 (Hu Ruifa, et al.). If this
investment growth rate continues, the ARII will reach about one
percent by early 2010.
Water Infrastructure Development and Other Policies
Before economic reform, the state focused most of its efforts
on building dams and canal networks, often with the input of corvée
labor from farmers. After the 1970s, China focused on increasing the
use of its massive groundwater resources (Wang Jinxia, et al., 2005).
By 2005, China had more tube wells than any country in the world,
except possibly for India. Although local governments with aid from
county and provincial water bureaus made the initial investments, by
the 1990s government was encouraging the huge shift in ownership
that was occurring as pump sets, wells, and other irrigation equipment
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went largely into the hands of private farming families (Wang Jinxia,
2000). At the same time, private water markets (whereby farmers
pump water from their own well and sell it to other farmers in the
village) were also encouraged. The main policy initiative after the
mid-1990s in the surface water sector was management reform with the
goal of trying to make water use more efficient.
In addition, many non-agricultural policies and other factors
affect the agricultural sector. Other rural policies, such as those that
govern township and village enterprise emergence and privatization
and rural governance, 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 staying on the farm.
When taken together, these policies have had a dramatic effect
on China’s agricultural sector. They have increased food output,
driven prices down, and improved supplies of non-grain food and raw
materials for industry. The mix of policies – pricing, improved
property rights, market liberalization, investment, and trade – also have
made producers more efficient and freed up labor and resources that
are behind the structural transformation in the agricultural economy,
specifically, and the rural economy, more generally. Some of the most
convincing indicators that agriculture in China is beginning to play an
effective role in the nation’s development are the shrinking importance
of grain inside the cropping sector, the cropping sector within
agriculture, and agriculture within the general economy. Rural
incomes and productivity are up. Many of the welfare increases,
however, are being generated by the more than 200 million farmers
that have been able to escape grain production and move into highvalue crops; escape cropping and move into livestock and fisheries
production; and, most importantly, escape agriculture and the rural
economy and move into off-farm jobs in the cities.
Food Security
Ensuring national food security has been one of the central
goals of China’s agricultural policy. China’s efforts over the last 50
years to increase food and fiber supply to meet its growing population
has succeeded. Per capita food availability reached 3,040 kcal per day
in 2000, a level that is 14 percent higher than the developing country
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average and eight percent higher than the world average (FAO, 2001).
China feeds more than 20 percent of the world population with less
than 10 percent of the world’s cultivated land. Moreover, China has
shifted from a net food importer to a net food exporter since the early
1980s and in the process has become the developing country with the
highest food self-sufficiency. This contributes significantly to world
food security. Given China’s status as a net food exporter, the rise in
domestic food availability was achieved almost exclusively through
increases in domestic production.
At the macro or national level, government views grain
security as the most important food security issue. China targeted full
self-sufficiency in total grain consumption before the 1990s and has
since revised this downward to at least 95 percent. To achieve these
targets, China invested heavily in irrigation and other agricultural
infrastructure (Wang Jinxia, 2000), research and extension (Huang
Jikun, Hu Ruifa, and Rozelle, 2003), and domestic production and
marketing of chemical fertilizer and pesticides (Nyberg and Rozelle,
1999). In fact, China has been a net grain exporter. Although China
imports high quality indica rice, China also exports japonica rice and
has been a net exporter of rice since the early 1980s. Wheat imports
have declined from more than 10 million metric tons (mmt) annually in
the 1980s to nearly zero in recent years (NBSC, 1986-2007). Since the
late 1990s, China has been a major maize exporter. Annual maize
exports reached more than 12 mmt in 2002 and 16.4 mmt in 2003.
Despite significant declines in maize exports in recent years, China is
still a net exporter. However, in the coming decade, China will have to
import increasing amounts of maize to meet the growing demand for
livestock feed.
At the micro level, household or individual food security
depends on a number of factors primarily related to the various forms
of entitlements to income and food-producing assets. The links
between domestic and external markets and the access of small, lowincome and resource poor producers and consumers to external
markets are also important.
Access to food in rural China has changed over time. In the
early years of the reform, decollectivization policies gave all farm
households in China a piece of land. During this time, however,
markets did not function well. As a result, most farmers produced
mostly for their own subsistence. Access to food was primarily
through the land that the state allocated to farmers.
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As China has changed, so has the food economy. Nowhere has
the change been more noticeable than in access to food. China has
moved from an economy of mostly subsistence farming to one of the
developing world’s most commercialized rural economies. On average,
the shares of marketed products in total production ranged from 54
percent for grain to more than 90 percent for fish (Huang Jikun, Hu
Ruifa, and Rozelle, 2003). Even the poorest of the poor marketed
nearly all the products they produced, although their rate of
commercialization is less than richer Chinese farmers. They also
increasingly purchase their food from the rural market.
China’s rural consumers still face a number of uncertainties in
food access, the nature of which most likely differ from other countries.
In other countries, production risk is one of the most important sources
of risk affecting rural residents. Although China’s farmers also face
production risks, these are less important relative to other nations. A
much higher share of China’s land (nearly 50%) is irrigated (NBSC,
2001). A higher share of households (around 80%) has diversified
sources of income with at least one family member working in the offfarm market (De Brauw, Huang Jikun, and Rozelle, 2004). Risks in
China come from a number of non-traditional sources such as wage
and policy risks (Giles, 2000). With an increasing number of
households relying on markets to procure their food, households also
face rising market price risks.
Stability of food supplies and access to food by the poor are
the other dimensions of food security. In this regard, government has
developed a disaster relief program. It also runs a national food-forwork scheme, although this is less for disaster relief and more for longrun investments. China has demonstrated a capacity to deal with
emergencies repeatedly during the reform period. For example,
government responded massively and in a timely fashion during the
floods of the 1990s. During the 1980s and early 1990s, one of the
major constraints affecting the stability of China’s food supply was the
poor marketing and transportation infrastructure (Nyberg and Rozelle,
1999). However, transportation and market infrastructure have
improved substantially since then. Huang Jikun and Rozelle (2006)
showed that China’s domestic food markets have been highly
integrated since the late 1990s. The percentage change in price for
every 1,000 kilometers of distance from a port was only about five
percent, comparable to rates in the United States.
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Prospects for China’s Agriculture
Methodology
To better understand China’s future agricultural prospects,
China’s agricultural demand, supply, and trade were projected using an
Agricultural Policy Simulation and Projection Model (CAPSiM)
developed by the Center for Chinese Agricultural Policy. The Center
developed CAPSiM to provide a framework for analyzing policies
affecting agricultural production, consumption, price, and trade at the
national level. CAPSiM is a partial equilibrium model. Most of the
elasticities used in the CAPSiM were estimated econometrically using
state-of-the-art econometrics with assumptions that make the estimated
parameters consistent with theory. Both demand and supply elasticities
change over time as income elasticities depend on the income level and
cross-price elasticities of demand (or supply) depend on the food
budget shares (or crop area shares).
CAPSiM explicitly accounts for urbanization and market
development of the demand side. The supply side analysis accounts
for changes in technology, other agricultural investment,
environmental trends, and competition for labor and land use. Supply,
demand, and trade respond to changes in both producer and consumer
prices. Details of the model description are in Huang Jikun and Li
Ninghui (2003).
Scenario Development
China’s food economy in 2005-20 is projected under three
alternative sets of scenarios: a baseline run and two scenarios with
different assumptions on agricultural R&D and irrigation investments.
Each of them embodies key assumptions on the shifters of demand,
supply, and the external economy. The base year is 2004 and the
projection period is from 2005 to 2020.
BASELINE SCENARIO. On the demand side, population increase, urban
expansion, and income growth will continue to be the major driving
sources of China’s demand for food in the future (Huang Jikun,
Rozelle, and Rosegrant, 1999). On the supply side, institutional reform,
technology changes, input increases, irrigation expansion, and market
liberalization all contributed to the successful performance of China’s
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agricultural growth in the past. However, in the future, China’s
agriculture and food production growth may largely depend on
technology changes, particularly through investments in agricultural
R&D and irrigation (Fan Shenggen and Pardey, 1997; Huang Jikun and
Rozelle, 2002; Rozelle and Huang Jikun, 2000).
Population will remain an important determinant of food
balance in the future. Population growth peaked in China in the late
1960s and early 1970s. Since then, fertility rates and the natural rate of
population growth have begun to fall. During the 1990s, the annual
growth rate of the population was only one percent (NBSC, 2006).
Relying on the United Nation's (UN) demographic predictions, China’s
population will increase from 1.27 billion in 2001 to 1.36 billion in
2010, with an annual growth rate of 0.72 percent, and reach 1.45
billion in 2020 (UN, 2005). The actual growth rate in recent years has
been even less at 0.6 percent (NBSC, 2006).
China’s urban sector expanded rapidly in the past. This trend
will likely continue. The urban population share increased from 27
percent in 1990 to 44 percent in 2006. Based on UN (2005)
projections, the urban population share will rise to 51 percent by 2020.
Because consumption patterns in urban areas differ substantially from
rural areas (Huang Jikun and David, 1993), urbanization will have
significant impacts on national food demand.
Given the past trends of urban and rural income growth and
recent government concerns on the enlarging income gap between rural
and urban areas, it is assumed that income growth in urban and rural
areas will gradually converge during the projection period. The
baseline assumes per capita income will continue to grow but with
declining growth rates. Urban annual real income growth gradually
declines from eight percent in 2002-05 to seven, six, and five percent
in 2006-10, 2011-15, and 2016-20, respectively. The annual growth
rates of per capita income in rural areas are five percent in 2002-10 and
4.5 percent in 2011-20.
In the 1980s and 1990s, agricultural research investment in real
terms grew five percent annually. Since the late 1990s, this has
increased to about 10 percent. By 2006, China’s annual public
agricultural research investment reached RMB 12.1 billion. The recent
recovery in research investments, together with China's commitment to
a strong domestic grain economy, leads to the expectation that China
will sustain its recent upturn in investment funding over the long run.
The baseline scenario assumes that the annual growth rate of
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agricultural research expenditure in real terms is seven percent in 200520.
Public irrigation expenditures financed a large portion of the
construction of the national water control network. The investment in
irrigation facilities has been by far the largest component of total
construction investment in agriculture. It is several times higher than
investment in agricultural research. The baseline scenario assumes
continued growth in irrigation investment of six percent in 2005-20.
These growth rates are higher than the average growth rates over the
past 30 years, but are lower than the rates achieved since the late 1990s.
For trade policies, the baseline scenario assumes changes in the
current tariff rates and non-tariff barriers over 2005-10. For those
agricultural commodities that have positive nominal protection rates,
the baseline assumes their prices will decline as China changes policies
to meet global trade liberalization regimes. These include wheat,
maize, other course grains, soybean, edible oils, and sugar crops. The
prices of other commodities such as rice, vegetables, fruit, livestock
products (except for milk), and fish are expected to rise with trade
liberalization.
After 2010, the baseline scenario assumes the
elimination of all remaining border distortions by 2020.
ALTERNATIVE SCENARIOS. Two alternative scenarios examine the
impacts of productivity-enhanced investment on China’s agricultural
economy. One, a high productivity growth scenario, assumes higher
investments than the baseline in both agricultural research and
irrigation. The other, a low productivity growth scenario, assumes
lower investments than the baseline. All other assumptions embodied
in the baseline remain in the alternative scenarios.
In the high productivity growth scenario, the annual growth
rate of agricultural research expenditure increases from seven percent
(the baseline assumption) to nine percent and the irrigation investment
growth rate increases from six percent to eight percent throughout the
projection period. The low productivity growth scenario assumes that
the annual growth rate of agricultural research expenditure will decline
from seven percent in the baseline to five percent. The corresponding
growth rates of irrigation investment decline from six percent to four
percent.

56

China’s Agricultural Development

Projection Results
BASELINE SCENARIO. To focus on the primary concerns of national
deficits in food and grain supplies, the discussion of projection results
focuses on one overall indicator of aggregate food security – selfsufficiency rates.
In the baseline projection (Table 7), even if China completely
liberalized all trade, many agricultural products will still maintain high
self-sufficiency levels in 2020. Although imports will rise or selfsufficiency rates will fall for many land intensive food products, for
those commodities which China has a comparative advantage, exports
will rise and self-sufficiency levels will exceed 100 percent under
increasing trade liberalization.
Under the baseline scenario, China will achieve more than 90
percent grain self-sufficiency and near self-sufficiency in food grain
(rice and wheat). China will continue to export its japonica rice to East
Asia. By 2020, rice self-sufficiency will reach 102 percent, or China
will export two percent of its rice to the world market. Although China
will continue to import wheat, imports will be less than the levels of
1980-2000. Following the initial shock from trade liberalization,
wheat imports are projected to grow from 2005 and reach their highest
level in 2015 – about seven percent of domestic consumption.
However, China’s per capita wheat consumption has been falling and
will continue to decline over the projection period. Rising income will
not lead to increases in food grain consumption in urban areas because
the income elasticities of demand for grains (rice, wheat, maize, and
other coarse grains) are negative. In rural areas, the income elasticities
of demand for rice and wheat are also estimated to be negative after
2010. In 2004, per capita wheat consumption in the urban areas (38
kg) was less than one-half of that in the rural areas (80 kg).
Wheat imports are projected to decline after 2015 and the selfsufficiency level will recover to about 96 percent in 2020. Even in
wheat, China is likely to achieve near self-sufficiency after 2020 as the
population growth approaches zero.
Although the nation will be a net importer of maize (imports
will reach nearly 20 percent of domestic consumption), this will not
threaten China’s food security or social and political stability as maize
is used primarily for feed. Maize is not a staple food in the urban areas
and increasingly the case in rural areas. As income increased, the per
capita food consumption of maize declined significantly from more
than 30 kilograms in the late 1970s to less than eight kilograms
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recently. Increasing imports of maize will promote China’s livestock
development, facilitate domestic agricultural structural changes, and
increase farmer income.
Table 7 – Self-sufficiency Rates of Major Agricultural
Commodities in China under Baseline Projection, 2004-20 (%)
Commodity
Rice
Wheat
Maize
Soybean
Edible oils
Sugar
Vegetables
Fruit
Pork
Beef
Mutton
Poultry
Milk
Fish

2004
100
99
102
47
62
89
101
101
101
100
99
101
96
102

2020
102
96
81
44
58
81
103
104
102
96
97
103
85
104

The baseline scenario shows that even under a completely free
trade regime, China will not have a grain security problem. Importing
8 to 10 percent of grain (mainly feed) is not a threat to China’s food
and grain security. Ten percent (or 50 million tons) of China’s grain
demand is equivalent to only two percent of the world’s total cereal
production and less than 10 percent of international grain trade. China
can best protect its future food and grain security by investing heavily
in agricultural technology, increasing the efficiency of water use in
agriculture (see the results in the alternative scenarios presented below)
and promote poverty reduction programs that will help China’s poorest
households procure more food.
Imports of soybeans, edible oils, and sugar will be high, 20 to
55 percent of domestic consumption by 2020. China imported 53
percent (or 47 percent of the self-sufficiency level) of soybean
consumption in 2004. This share will rise to 56 percent in 2020.
However, the baseline scenario also projects that labor-intensive
agricultural production will expand more than domestic demand.
Trade liberalization will help China boost vegetable, fruit (mainly
temperate fruit), livestock, and fisheries exports as increasing prices
and rising productivity will enable production to exceed demand.
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Currently, China exports one percent of its vegetable and fruit
production. The baseline scenario projects that despite growing
incomes leading to increasing domestic demand for both fruit and
vegetables, China will gradually become an important player in the
vegetable and temperate fruit export markets. The baseline scenario
projects China will export three percent of its vegetable production in
2020. Fruit exports will be an even higher percentage. In contrast,
imports of tropical and sub-tropical fruit will rise.
In the livestock sector, increases in domestic production will
nearly match the increases in demand for beef and mutton. Production
growth rates of pork and poultry will exceed demand growth. By 2020,
China will be able to export two to three percent of its pork and three
to four percent of its poultry, assuming world markets are open to
China’s meat products. China's willingness to import maize and other
feed from the world market, as the baseline scenario projects, will help
China boost its livestock sector.
Fish is the number one agricultural export commodity in China.
This will expand further under the baseline scenario. The export to
production ratio will rise from the current two percent to a peak of six
percent in 2015 before falling back to four percent in 2020.
ALTERNATIVE SCENARIOS. The results of the alternative scenarios
(Table 8) show that the best way China can protect its future
agricultural and food security at the aggregate level is to invest heavily
in agricultural technology and increase the efficiency of water use in
agriculture. China will achieve grain self-sufficiency, a major
component of its food security policies, under the high research and
irrigation investment scenario. By 2020, compared with the baseline
scenario, exports (or self-sufficiency rates) of horticultural products,
rice, livestock, and fish will expand by two to three percent and
imports of wheat, maize, soybeans, other edible oils, and some
livestock products will fall by three to six percent.
Under the low research and irrigation investment scenario,
self-sufficiency rates of all agricultural commodities will fall by two to
six percent.
Under all scenarios, self-sufficiency rates for maize will not
reach 95 percent. Wheat falls below this level only under the low
productivity growth scenario. Rice maintains self-sufficiency rates of
100 percent under all scenarios. China could achieve grain and wheat
self-sufficiency at 95 and 99 percent in the long term (after 2020) if the
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annual growth rate in agricultural research and irrigation investments
could be raised to nine and eight percent, respectively.
Table 8 – Changes in Self-sufficiency Rates of Major Agricultural
Products in China in 2020 under Alternative Scenarios Compared
with Baseline (%)
Commodity
Rice
Wheat
Maize
Soybean
Edible oils
Sugar
Vegetables
Fruit
Pork
Beef
Mutton
Poultry
Milk
Fish

Change
High R&D and Low R&D and
irrigation
irrigation
investment
investment
1.9
-2.0
3.1
-3.5
4.2
-5.1
5.1
-5.9
5.8
-6.2
4.9
-5.6
2.8
-3.1
3.2
-4.3
1.9
-2.0
2.4
-2.7
2.2
-2.4
2.1
-2.5
3.3
-4.1
2.7
-2.9

Self-sufficiency rate
High R&D and Low R&D and
irrigation
irrigation
investment
investment
104
100
99
93
85
76
49
38
64
52
86
75
106
100
107
100
104
100
98
93
99
95
105
101
88
81
107
101

Imports of edible oils, sugar, and cotton would reduce
significantly under the high investment scenario.
Production
differences between the high and low investment scenarios reach seven
percent for grain, more than 11 percent for edible oils, five to seven
percent for fruit and vegetables, and five to seven percent for fish and
livestock products.
Implications for China and the GMS
Nearly three decades of economic reform in China have
generated remarkable economic growth and profound structural
changes. China has been one of the fastest growing economies in the
world, with annual GDP growth of nearly 10 percent over the past 30
years. During the reform period, both rural and urban incomes
increased noticeably. This rising income has also been associated with
a substantial reduction in poverty rates and a significant improvement
in food security.
60

China’s Agricultural Development

China’s rapid growth would not have been possible without its
domestic economic transformation and its “open-door” policy. Growth
in agriculture has facilitated China’s economic transition from
agriculture to industry/services and from rural to urban. The growth in
agricultural productivity enabled China to release its large pool of
abundant rural labor, providing cheap labor for the nation to
industrialize its economy. Rising international trade and FDI has been
the other engine of economic growth and facilitated China’s economic
structural changes toward sectors with more comparative advantage.
These occurred not only between agriculture and industry, but also
within the agricultural sector.
Food security has been one of the central goals of China’s
agricultural policy. Since the early 1980s, domestic reforms to boost
agricultural growth and farm income have covered nearly every aspect
of the economy, starting with land reform and moving to both input
and output markets, and from agriculture specific policy to
macroeconomic policy. With these reforms, China has been able not
only to increase its ability to feed its growing population with limited
natural resources, but also to become one of the world’s major food
and agricultural exporters. Per capita availability of food, household
food security, and nutrition have all improved significantly. Increased
domestic production is almost solely responsible for increased per
capita food availability.
China’s experience demonstrates the importance of
technological development, institutional change, market liberalization,
public investment, and other policies in improving agricultural
productivity, farmer income, and food security in a nation with limited
land and other natural resources. Technology has been the engine of
China’s agricultural economy growth. Institutional arrangements and
government food policies have also played an important role in China’s
food production and food availability for the whole society.
Although a number of challenges related to China’s
agricultural sector remain, prospects for China's future growth remain
bright. The high level of food security under even the baseline
scenario suggests that China will not need to become a large importer
of food. The projection results of the alternative scenarios suggest that
better R&D and technology innovation systems and better management
of land and water resources will help China to continue to restructure
its agricultural economy. China should also increase efforts to improve
the quality of its agricultural products and the ability to effectively
implement and regulate quality standards to meet increasing demand
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from its own domestic consumers and to better comply with
international standards.
The results from this study also provide significant policy
implications for other countries, including the GMS.
China’s
development will provide both opportunities and challenges for the rest
of the world. Countries with agricultural economic structures
complementary to China will experience emerging opportunities
offered by China’s increasing imports of some agricultural products
due to its rapid growth and integration into the world economy.
Countries with similar agricultural export structures to China that
compete for the same export markets will have to increase efforts to
restructure their economies and invest more in domestic infrastructure
to lower production and marketing costs.
The increasing agricultural trade will help those countries with
a comparative advantage in many land-intensive products, including
tropical and sub-tropical agricultural products, to expand production
and increase exports to China. The GMS countries have a high
potential to increase their exports of tropical and sub-tropical
agricultural products to China (including fruit, coffee, tea, and sugar)
although they must compete with other exporters from many other
countries in the rest of world. However, increases will be highly
dependent on trade liberalization and the state of the transportation
infrastructure between China and the GMS. Increasing Chinese
imports of soybeans, edible oils, and maize may not benefit the GMS,
as most of these countries will also have trade deficits in these products.
For these commodities, rising Chinese imports will raise world prices
and the GMS countries may have to pay higher prices for their imports
though the price change will not be large. On the other hand, the GMS
will have to compete with China in their exports of vegetables, rice,
pork, and poultry to the world market.
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The WTO and China’s Agriculture
Jing Zhu,1 Lijuan Cao,2 and Yan Duan3

Introduction
As a developing country, China attaches great importance to its
agricultural sector. Agriculture accounts for a significant portion of
national GDP and employment. Prior to China’s entry into the World
Trade Organization (WTO) in 2001, Chinese agriculture enjoyed heavy
protection from international trade. However, since accession, the
general provisions of the WTO accession protocol require China to
maintain an increasingly liberal trade regime, including in agriculture.
Using several years of post-accession data, this paper analyzes
the impact of WTO accession on agricultural production and trade,
including the implications and challenges for the Greater Mekong
Subregion (GMS). The next section discusses China’s agricultural
commitments for WTO accession. An examination of the problems
and challenges faced after the accession follows, emphasizing export
obstacles as well as the limited ability of farmers to shift production
resources among different activities. The last section discusses
implications for the GMS.
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China’s Agricultural Commitments for WTO Accession
Approximately 60 percent of China’s population lives in rural
areas, with agriculture accounting for 47 percent of total employment.
Although the share of agricultural GDP has been declining
continuously with China’s rapid economic development over the last
few decades, agriculture still contributes 12 percent of GDP.
With a country’s increasing development, agriculture typically
declines in economic importance as can be seen from the comparison
of several Asian and Western countries below (Table 1).
Table 1 – International Comparison of the Share of Agricultural
GDP and Employment in the National Economy (%)
Country
Agric GDP1
Agric employment2
India
22.2
Vietnam
21.8
61.9
Indonesia
16.6
44.8
China
14.4
44.7
Thailand
9.8
45.7
Malaysia
9.7
14.8
Brazil
5.8
20.6
Russia
5.2
11.4
Mexico
4.0
17.2
Korea, Rep.
3.2
9.4
Australia
*2.9
4.4
France
2.7
4.3
Netherlands
*2.6
2.8
United States
**1.6
2.2
Japan
*1.3
4.7
Germany
1.1
2.5
Canada
2.8
Sources: Agricultural GDP from World Bank, 2003; Agricultural employment from
World Bank, 2007.
Notes: 1 2003 unless otherwise noted (* 2002; ** 2001); 2 Moving average 2001-03.

For developed countries, the share of both agricultural GDP
and employment is less than five percent, and in some case much less.
The percentages are much higher for developing countries, with
agriculture’s share of GDP accounting for 10 to more than 20 percent
and agricultural employment approaching or exceeding 50 percent in
most cases.
Developing countries like China are particularly sensitive to
the initial opening of their agricultural markets to international trade
given agriculture’s importance to their economies, particularly with
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regard to employment. For WTO accession, China committed its
agricultural sector to the following:





tariff cuts;
establishment of a Tariff Rate Quota (TRQ) system, under
which a specific quantity of imports benefit from a reduced
tariff rate (imports above the quota face a higher rate);
removal or mitigation of control on non-state trading
companies, domestic support, and export subsidies; and
introduction of plant and animal quarantine regulations.

China expected these measures to significantly affect agriculture.
China committed to cut its aggregated agricultural tariff from
21 percent in 2001 to 17 percent in 2004 and to introduce a TRQ
system for wheat, rice, maize, cotton, vegetable oil, sugar, and cotton
imports among others. The tariff rate applied to within-quota imports
was very low, usually below five percent, with the share of the quota
assigned to private (non-state) trading companies increasing over time.
Table 2 provides a more detailed description of the TRQ commitment
applied to four important agricultural trading products. The withinquota quantity rose continuously during the transition period from
2000 to 2005. Except for soybean oil, all the within-quota quantities
exceeded the average annual imports of the commodity in China by at
least five times. For soybean oil, on the other hand, the percentage of
imports assigned to non-state trading companies rose to 90 percent by
the end of the transition period.
Table 2 – TRQ Commitments for Cereals and Soybean Oil and
their Allocation to Private and State Importers
Preferential TRQ tariff
TRQ
1997/99
Non-state
tariff rate*
rate**
quantity
imports
TRQs (%)
(%)
(%)
(mmt)
(mmt)
Wheat
2000
7.3
1.47
10
114.0
1.0
2005
9.3
10
Maize
2000
4.5
0.28
25
114.0
1.0
2005
7.2
40
Rice
2000
2.6
0.29
50
114.0
1.0
2005
5.3
50
Soybean oil
2000
1.7
3.68
50
121.6
2005
3.3
90
Sources: USTR, 1999; Inside US Trade, 1999; and EC Delegation in China quoted in
Schmidhuber, 2001.
Notes: * Out of quota tariff rate; ** In-quota tariff rate (ad valorem).
Product

Year
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For WTO entry, China also committed to eliminating all
agricultural export subsidies and to capping domestic support for
agricultural products at 8.5 percent of total agricultural value.
Before China’s accession to the WTO, many analysts assumed
that labor-intensive agricultural products would gain international
market share because of China’s comparative advantage in labor costs
while increasing competition from more efficient producers (the
world’s major grain and cotton exporters) would hurt land-intensive
products. They also assumed that farmers in the east and south would
benefit more than those in the west and north and that the richer or
coastal farmers would benefit more than the poorer or inland farmers.
Agriculture Following WTO Accession in 2001
Tariff, TRQ, and Domestic Support
China has honored its tariff reduction, Tariff Rate Quota
system, and domestic support commitments as required for WTO
accession. By the end of 2004, China had reduced the simple average
of the bound tariff rates (the maximum allowable rate that can be
applied to WTO member country imports) to 15 percent. The weighted
average bound tariff rate was an even lower eight percent because of
the large proportion of imports from low tariff categories. This tariff
level, much lower than that in most developing countries, is
comparable to that in developed countries (Table 3).
China committed to the TRQ system for a range of major
agricultural imports during the transition period. The fulfillment rates
for cotton and wool substantially exceeded the quota commitments. In
contrast, the TRQ fulfillment rate for grains such as wheat, corn, and
rice were very low, particularly in 2002 and 2003 due to the droughtinduced high international price levels of those years. While still low
in 2004, the trend was rising (Table 4).
China also committed to cap domestic support to the
agricultural sector at 8.5 percent of total agricultural value. In fact,
until recently, China had been taxing agricultural production to provide
capital for industrialization. Only with the more recent rapid economic
development of the industrial and service sectors has agricultural
support turned slightly positive. According to an Organisation for
Economic Co-operation and Development (OECD) database (OECD,
2008), if measured by the percentage Producer Support Estimate,
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Table 3 – International Comparison of Bound Tariff Rates,
Selected Countries, 2006
Country
Developing country
China
Thailand
Brazil
Mexico
Indonesia
India
Bangladesh

Total final bound

Agric final bound

Non-agric
final bound

10.0
28.2
31.4
36.1
37.1
49.2
163.6

15.8
40.7
35.5
43.7
47.0
114.2
188.5

9.1
25.5
30.8
34.9
35.6
34.9
33.8

Developed country
United States
3.5
5.2
3.3
EU
5.4
15.4
3.9
Japan
6.1
28.4
2.7
Canada
6.8
16.9
5.3
Switzerland
9.8
57.2
2.6
New Zealand
9.8
5.7
10.4
Australia
9.9
3.4
11.0
Norway
20.9
137.6
3.1
Iceland
23.5
109.2
9.6
Source: WTO, 2008.
Note: Final bound tariff represents the maximum allowable tariffs after negotiated
tariff cut.

Table 4 – China’s TRQ Fulfillment Rate, 2002-04 (%, except as
otherwise specified)
Fulfillment rate (100%)
Annual quota, 2004*
(10,000 tons)
2002
2003
2004
Wheat
963.6
7.5
5.0
75.3
Corn
720
0.2
0.1
0.1
Rice
532
5.9
5.6
14.5
Sugar
194.5
67.1
42.1
62.2
Cotton
89.4
21.6
101.6
213.6
Wool
28.7
72.2
61.7
76.7
Source: World Bank, 2006.
Note: * The quota levels have not changed since 2004.
Product

which expresses the estimated monetary value of policy transfers from
consumers and taxpayers to producers as a percentage of gross farm
receipts, support to producers in China’s agriculture was three percent
during 1995-97. It rose to around nine percent during 2005-07, but
was still significantly lower than the OECD average of 26 percent
during the same period.
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Production and Trade
The structure of China’s agricultural production changed
somewhat after accession to the WTO in 2001. A decomposition of
the categories of labor-intensive agricultural production before and
after the accession (Table 5) indicates that the absolute increase in
production of labor-intensive agricultural products manifested a higher
increase after accession compared with the period immediately before.
In percentage terms, however, the magnitude is relatively less because
of the higher base. Compared with meat and aquatic products, the
increase in production of fruit and vegetables are more noticeable in
magnitude.
Table 5 – Production of Labor-Intensive Agricultural Products,
China (10,000 metric tons, except as otherwise specified)
1997-2001
2001-05
Growth
Growth
1997
2001
2005
Increase
Increase
rate (%)
rate (%)
Meat
5,269 6,334 7,743
1,065
20
1,409
22
Aquatic products 3,602 4,381 5,108
780
22
726
17
Fruit, vegetables 39,562 54,967 72,572
15,405
39
17,605
32
48,432 65,682 85,422
17,249
37
19,740
30
Total
Source: Calculated from National Bureau of Statistics of China (NBSC), 1997-2005.
Product

Production

Agricultural trade in China also changed before and after WTO
accession. Although agricultural exports grew steadily, imports grew
even more rapidly (Figure 1). China switched from a net exporter of
agricultural products to a net importer in 2004. Net agricultural
imports after WTO accession are primarily land-intensive products.
Net agricultural exports are primarily labor-intensive product – with all
major categories of labor-intensive agricultural products growing at a
substantial rate (Table 6).
Table 6 – Trade of Labor-Intensive Agricultural Products, China,
2001-05
Category
Import growth
Export growth
Meat
0
31.1
Aquatic products
117
87.8
Fruit and vegetables
100
97.3
85
82.5
Total
Source: Calculated from UN Comtrade, 2001-05.
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Net export growth
53.5
73.1
96.7
81.4
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Figure
in China
China before
before and
and after
after WTO
WTO
Figure 11 –– Agricultural
Agricultural Trade
Trade in
Accession,
1992-2007
Accession (USD billion)
Export

Import

Balance

Value (USD billion)

50
38
25
13
0
-13
1992

1995

2000

2001

2002

2003

2004

2005

2006

2007

Source:
Source: Calculated
Calculated from
from UN
UN Comtrade,
Comtrade, 1992-2007.
1992-2007.
Note:
Agriculturalproducts
productsareare
defined
as those
in theagriculture
WTO agriculture
Note: Agricultural
defined
as those
listed listed
in the WTO
agreement
agreement plus
plus aquatic
aquatic products.
products.

Farm Employment and Income
Substantial growth in agricultural trade after WTO accession
contributed significantly to China’s second place ranking in world
trade. However, with agricultural imports growing much faster than
exports, China became a net agricultural importer. This benefited
consumers but hurt producers, though the impacts were not distributed
evenly. Farmers in the east, growing more labor-intensive products,
benefited from export expansion, while those in the center and west,
growing more land-intensive products, were hurt by import
competition. According to Qian Keming from the Center of Foreign
Trade, Ministry of Agriculture, China, increasing imports of landintensive products has a noticeable negative impact on the income of
farmers who rely solely on agricultural production for a living. China
imported an estimated RMB 25 billion of cotton during the first six
years after WTO accession. This equates to lost income per farmer of
RMB 250 over the same period (Dong Zhenguo, et al., 2007).
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Challenges of WTO Accession
Chinese agriculture faces two major challenges following
WTO accession: barriers to expanding labor-intensive exports and
barriers to farmers shifting production into more profitable products
and activities.
Barriers to Exporting Labor-Intensive Agricultural Products
More open trade following WTO accession should favor laborintensive agricultural products because of China’s comparative
advantage in low labor costs. In contrast, land-intensive products are
constrained by China’s resource endowment and should face increasing
competition from the world’s major producers.
Agricultural
restructuring in favor of labor-intensive production would benefit
China. However, while exports have expanded, they have not grown
as much as anticipated. Compared with the world’s leading exporters,
China’s share of world agricultural exports, given the country’s size, is
still limited (Table 7). China’s ratio of agricultural exports to the
aggregate value of agricultural products (AGVA) is far behind the
world’s major agricultural exporting countries (Table 8).
Labor-intensive agricultural exports have been the subject of
trade barriers. From 1980-2005, at least 39 anti-dumping or safeguard
cases have been brought against Chinese food and animal related
agricultural exports, with an export value of USD 300 million. The
majority (24 cases) occurred in the four years since accession with the
remaining (15 cases) in the 21 years before accession. The growing
number implies an increasingly negative impact on China’s agricultural
exports.
Technical barriers to trade also limit Chinese exports.
According to a survey performed by the Ministry of Commerce, 90
percent of surveyed enterprises that export native food and livestock
products faced technical barriers (General Administration of Customs,
China, 2006). From 2001 to 2004, Japan barred entry to Chinese
exports of poultry meat, eel, scallion, mushrooms, and spinach.
Japan’s non-tariff barriers have grown dramatically. Japanese controls
on residues of agricultural chemicals in food products increased from
around 30 requirements in 1968 to 6,000 requirements in 2000. By
May 2006, Japan’s Positive List System proscribed 51,000
requirements.
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Table 7 – Leading Exporters of Agricultural Products (USD
million, except as otherwise specified)
Country
United States
EU (to non-EU)
Canada
Brazil
China
Australia
Argentina
Thailand
Russia
Malaysia
Indonesia
New Zealand
Mexico
Source: WTO, 1990-2004.

1990

2004

59,404
22,339
9,779
10,060
11,628
7,482
7,786
7,500
4,154
5,966
3,466

79,567
78,410
40,100
30,853
24,121
22,101
17,082
16,266
13,836
13,127
12,366
12,157
11,358

Share of world
trade, 2004 (%)
10.2
10.0
5.1
3.9
3.1
2.8
2.2
2.1
1.8
1.7
1.6
1.6
1.5

Table 8 – Ratio of Agricultural Exports to AGVA in Some Major
Exporting Countries, 2005 (%)
Country
Agricultural exports/AGVA
India
11.3
Thailand
101.0
Indonesia
9.2
Mexico
40.9
China
8.3
United States
66.7
Japan
16.1
Australia
104.9
Russia
30.7
Brazil
66.2
Thailand
101.0
Sources: Trade data from WTO, 2005; AGVA calculated from World Bank, 2005.

The United States and Japan apply strict quarantine measures
on animal-derived products and tea imported from China. The United
States Food and Drug Administration (FDA) first listed aquatic, meat,
and diary products from China on its Hazard Analysis and Critical
Control Points (HACCP) list. In January 2001, the FDA added juice
squeezed from fruit and vegetables to the control list. Since then, a
variety of Chinese products including food, medicine, cosmetics, and
cleaning products have been added to the control list. In early 2002,
the European Union (EU) prohibited animal-derived, aquatic, and
marine product imports from China. To date, the EU has not
75

Jing Zhu, et al.

completely lifted the ban. Chinese agricultural exports are constrained
by technical problems including pollution by agricultural chemical
residue, excessive food additives, and food contamination (Zhang Lei,
2005; Ma Shuzhong and Huang Zuhui, 2005; Ding Chenfang, 2006).
China must improve quality management of labor-intensive
agricultural exports.
China’s export market structure is highly concentrated and
another contributing factor limiting export expansion. China exports
50-70 percent of its labor-intensive agricultural products to Asian
markets, predominantly Japan, Hong Kong, and South Korea (Table 9).
Table 9 – Export Market Structure of China’s Labor-intensive
Agricultural Products, 2002 (%)
Meat
Fruit and vegetables
Export market Share
Export market Share
1
Japan
54.1
Japan
35.9
2
Hong Kong
17.6
United States
7.5
3
Russia
9.4
Hong Kong
5.0
4
Singapore
3.2
Germany
4.5
5
Malaysia
2.8
South Korea
4.3
6
Saudi Arabia
2.7
Netherlands
3.5
7
South Korea
1.4
Russia
3.1
8
Philippines
1.1
Italy
3.1
9
Netherlands
0.6
Indonesia
2.9
10
Switzerland
0.4
Malaysia
2.9
Source: Calculated from UN Comtrade, 2002.
Rank

Aquatic products
Export market Share
Japan
48.3
United States
18.0
South Korea
15.0
Hong Kong
5.5
Germany
2.8
Canada
1.4
Russia
0.9
United Kingdom 0.8
France
0.4
Spain
0.3

Chinese exports are heavily concentrated in a few markets
(Table 10). Japan’s share of Chinese agricultural exports is several
times any other market. The top four export markets – Japan, the
United States, South Korea, and Hong Kong – have consistently
accounted for approximately 90 percent of China’s total commodity
exports over the past decade.
China has focused the expansion of exports on a limited
number of trading partners while leaving other potential markets less
attended. This can be seen from the index of trade intensity I ijk :

I ijk

X ijk / X iwk
k
M kjw /( M ww
 ( M iwk * ST ))
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with X representing exports, M imports, subscript i reporting country, j
partner country, k commodity, and ST the dummy variable. An index
of more (less) than one indicates a bilateral trade flow that is larger
(smaller) than expected, given the partner country’s importance in
world trade. From the above data, the trade intensity of China's
exports of fruit and vegetables, aquatic products (to Japan and South
Korea), and meat (to Japan) are high at 4-6 (1 represents balance).
This concentration in trade limits growth and can trigger trade disputes.
Table 10 – China’s Export Markets and Share of Labor-Intensive
Agricultural Products, 1992-2002 (%)
Meat
Fruit and vegetables
Aquatic products
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
JPN HK RUS SIN JPN US HK DEU JPN US KEA HK
1992 27.7 24.2 17.9 6.9 33.0 4.3 18.8 6.7 53.7 19.3 2.0 16.5
1993 25.3 16.9 34.4 4.3 40.4 5.5 12.5 5.0 61.9 13.3 2.5 12.7
1994 37.0 21.4 20.5 3.0 38.2 4.5 15.5 4.1 59.7 10.0 4.8 16.7
1995 40.6 15.9 23.3 2.4 40.1 4.6 15.5 4.1 59.3 9.6 4.2 15.6
1996 43.2 14.9 18.0 2.1 45.0 5.9 9.9 3.7 66.0 8.1 7.4 9.0
1997 43.6 20.3 14.3 2.5 43.3 6.1 9.0 4.4 60.7 9.0 8.8 9.2
1998 49.9 19.3 15.1 2.3 46.4 7.1 7.1 5.2 56.7 10.5 6.6 9.4
1999 60.9 18.1 2.2 3.2 47.1 5.8 5.0 4.3 56.5 11.6 12.5 6.3
2000 62.5 16.7 0.5 2.9 46.7 6.1 4.8 4.1 53.4 14.2 11.7 5.7
2001 56.0 15.8 3.0 3.4 44.3 6.5 4.4 4.5 48.7 14.0 15.2 5.0
2002 54.1 17.6 9.4 3.3 35.9 7.5 5.0 4.5 48.3 18.0 15.0 5.5
Source: Calculated from UN Comtrade, 1992-2002.
Notes: JPN = Japan; HK = Hong Kong; RUS = Russia; SIN = Singapore; US = United
States; DEU = Germany; KEA = South Korea.
Year

Mobility of Farmers’ Production Resources
Agriculture requires a variety of production inputs/resources:
(1) natural resources such as land, climate, soil, and water; (2) capital
inputs such as machinery, seeds, and fertilizer; (3) human resources,
including the quantity and quality of agricultural labor; and (4)
institutional arrangements such as government interventions in
infrastructure that facilitate agricultural production and marketing.
Agricultural production resources are low in mobility compared with
other industries. Relocation and reallocation of resources may incur
heavy losses and require long-time lags. Farmers cannot easily shift
from one product to another.
The mobility of agricultural production is even more vital to
farmers’ income in developing countries than in developed countries.
77

Jing Zhu, et al.

In developed countries, the owners of land, capital, and labor for
agricultural production are usually not the same people. Reductions in
production may affect the owner of that specific factor, but the owner
likely still depends on other factors invested elsewhere for income. In
developing countries, in contrast, farmers are usually both the labor
and the capital supplier of their own land, that is, they are the owner of,
and all of their profit comes from the return to, all of their agricultural
production factors, namely, land, labor, and capital. Therefore, such
farmers are more vulnerable and may be hurt in multifaceted ways by
shocks in one line of agricultural production. Compared with
producers in developed countries, farmers in developing countries are
not only a far larger group, but also far more vulnerable because of
their much lower and more volatile income.
As a still industrializing developing country, more than half of
China’s population is engaged in and depends on agricultural
production for a living. Constraints to the mobility of each production
resource in agricultural production in China are critical to
understanding the sector.
NATURAL RESOURCES. Land is the most important resource in
agricultural production. Land is physically fixed, and it is incapable of
moving among regions. As a result, the productivity of the land of one
crop is subject to specific climate, topography, soil, and water
conditions attached to the location. Furthermore, as a productive input,
land is also fixed in a time dimension, and is incapable of moving
among seasons. Farmers have to grow different crops during different
seasons in a year, or rotate different crops in sequence if they want to
maximize returns. In this sense, even if one type of agricultural
production enjoys comparative advantage and has good prospects for
export expansion, a farmer cannot expand this production significantly
without acquiring additional land. If the comparative advantage is
attached to a specific location, then farmers in this area may not be able
to expand their production as a whole. Although technological
innovation can help improve land productivity, output is still ultimately
constrained by land limitations, especially in the short-run and without
significant increases in costs.
In a populous developing country such as China, where even
marginal land has been cultivated, new land is not available for
expanding production of export crops with comparative advantage. To
expand production, already cultivated land must be shifted from its
existing usage. However, a climate and soil favorable to production of
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one crop or animal cannot be extended to other places, limiting suitable
areas available for conversion to certain regions due to differences in
natural conditions.
China is a vast country with diverse natural conditions. The
country can be categorized into six agricultural regions according to
natural conditions and the resultant pattern of agricultural production.
Each region produces products that best reflect its natural endowment
(Table 11). The differences in natural conditions and the immobility of
land resources lead to production concentrations located in different
parts of the country.
Table 11 – Regional Output of Selected Agricultural Products and
Percentage of the National Total, 2004
Region / product

Output
(10,000 tons)

Percentage (%)

Region 1
Beetroot
Sheep wool
Cotton
Corn
Grapes

456
23
190
1,675
137

78
60
30
13
24

Region 2
Corn
Soybean
Fiber corps
Beetroots
Rice

3,829
843
40
102
1,969

29
48
37
17
11

Region 3
Cotton
Wheat
Corn
Sesame
Peanuts

276
5,824
4,857
27
824

44
63
37
39
57

Region 4
Rapeseeds
Silkworm cocoons
Sesame
Rice
Wheat

593
16
31
4,467
1,654

45
22
44
25
18

Region 5
Sugarcane
Silkworm cocoons
Rice

6,950
26
7,581

77
35
42
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Region / product
Tea
Bananas

Output
(10,000 tons)
45
584

Percentage (%)
54
96

Region 6
Flue-cured tobacco
115
53
Slaughtered fattened hogs 12,304
20
Rice
3,146
18
Tea
22
26
Rapeseeds
296
22
Source: Calculated from NBSC, 2005.
Notes: Region 1 includes Inner Mongolia, Ningxia, Gansu, Qinghai, Xinjiang, and
Tibet; Region 2 includes Helongxiang, Jilin, and Liaoning; Region 3 includes Beijing,
Tianjin, Hebei, Henan, Shandong, Shanxi, and Shaanxi; Region 4 includes Jiangsu,
Anhui, and Hubei; Region 5 includes Zhejiang, Shanghai, Fujian, Jiangxi, Hunan,
Guangdong, Guangxi, and Hainan; Region 6 includes Sichuan, Chongqing, Yunnan,
and Guizhou.

CAPITAL. In economic theory, capital is usually treated as investment
in fixed assets that can be used in production for a long time. It
provides more or less the same service during its lifespan, while its
value is gradually transferred to products over time. However, in many
theoretical and empirical studies, capital is also treated as a production
resource, and is then divided into two categories: investment in fixed
assets; and cash flow needed for purchasing necessary intermediate
inputs such as seeds, fertilizer, pesticides, and small tools.
In developed countries, capital is less mobile than labor
because the investment in fixed assets such as buildings and machinery
is a substantial part of total capital expenditure. In this sense, capital is
usually production specific and is difficult to redirect to other uses. In
the agricultural sector in developing countries, however, the situation is
somewhat different because the use of large-scale machinery is rare for
small farm holders. The majority of agricultural producers in
developing countries use small-scale agricultural tools in production of
various agricultural products. At the same time, inputs of “flowing”
capital, such as fertilizer and pesticides, which can be easily switched
from producing one product another, take up a larger share of total
capital inputs. China uses approximately twice as much fertilizer and
five to six times fewer tractors than the United States in agricultural
production (Figure 2).
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Figure 2 – Shares of Tractors and Fertilizer,
Fertilizer, China
China versus
versus the
the
United States,
1999-2002
States
Fertilizer

Tractor: US/China

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

1999

2000

2001

2002

2.10
2.05
2.00
1.95
1.90
1.85
1.80
1.75
1.70
1.65

Fertilizer: China/US

Tractor

Source:
Source: FAO, 1999-2002.

In agricultural production in China, the mobility of capital is
relatively high in comparison with that in developed countries, and
capital is transferred without much difficulty from the production of
one product to another. A bigger constraint for farmers is the limited
availability of capital for agricultural production, not its mobility.
HUMAN RESOURCES. The mobility of labor in the agricultural sector in
China is both constrained by its huge quantity and low quality, as well
as by institutional barriers. The immobility becomes more apparent
when migration from rural to urban/industrial sectors is considered.
In terms of quantity, estimates of the “floating population” –
rural labors seeking city jobs – range from 90 to 140 million,
depending on different sources. However, the actual number of surplus
labor is much greater than these estimates because underemployment
in the agricultural sector is prevalent. In contrast, non-farm job
opportunities, whether rural or urban, are extremely limited compared
with the rural surplus labor pool. The situation is worsening due to the
continuous laying-off of urban workers in recent years. The official
unemployment rate in the urban areas reached 7-8 percent in 2002,
though declined to 4-5 percent in 2005 (which is believed to be
underestimated by many researchers), making it more difficult for rural
laborers to move to the urban areas. Moreover, both the reform of
state-owned enterprises and the government policy for attracting
foreign investment are capital and technology intensive. The capital
and technology-intensive development strategy adopted in the
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industrial sectors has dampened the labor absorption capability during
decades of economic growth. At present, the employment elasticity of
GDP growth is 0.1 in China, compared with an average of 0.3-0.4 in
other developing countries.
In terms of quality, the education level of the rural laborers is
generally lower than their urban counterparts. Survey data showed that
20-30 percent of the migrants from rural to urban areas have a primary
school education or less, and only 10-20 percent received education at
the senior high school level or above. In contrast, most employers in
cities have explicit requirements for education, usually above junior
high school, and many require a certain level of employment
experience and/or training. The incompatibility of supply and demand
in the labor market restricts the movement of labor from rural to urban
even more.
INSTITUTIONAL ARRANGEMENTS.
Many other institutional
arrangements during the transitional period continue to greatly restrict
the mobility of labor, especially that from rural to urban areas.
Household Registration System. Rural migrants have long been
constrained by the Household Registration System, which prevents
them from staying in cities for long periods and/or looking for jobs.
Even after the relaxation and deregulation of many of the restrictions
on migrants, certificate requirements and discriminatory treatment in
practice still make it very difficult for immigrants to stay and work in
cities for long periods.
Lack of Social Safety Nets. Farmers moving into cities are in desperate
need of rights that protect basic working and living conditions, as well
as the right to basic education for the next generation. Migrants
employed in cities are the lowest paid and work under the poorest
conditions. They cannot enroll their school-age children in a local
school without the payment of a large sum of money.
Lack of Financial Capability and Necessary Information. Some
surveys show that most rural migrants are farmers with an aboveaverage household income for their rural locality. A lack of basic and
necessary financial support prevents a large number of extremely poor
farmers from migrating in search of better opportunities. Migrants
must usually be self-reliant or use their limited connections with
friends in the target urban area to find urban jobs. Job information
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services for migrant farmers are still far from adequate. All these
obstacles hamper the ability of rural laborers to move to the urban
sectors.
Most production resources in Chinese agriculture are low in
mobility. The natural variation in climate, soil, and water leads to
production concentrations located in different regions; the low level of
education and lack of accessibility to technology make the conversion
of production within the agricultural sector difficult; the large surplus
of rural labor and the slow growth in urban job opportunities result in a
limited inter-sector migration of rural human resources; and the
existing institutional arrangements further add to the difficulties of
human resource movement.
The low resource mobility in Chinese agricultural production
has significant policy implications. On the one hand, a preference for
policies that protect certain crops in certain areas where production is
concentrated and producers have little alternative for other sources of
income is legitimate and necessary, at least in the short run. As
agricultural producers in China are a large, vulnerable group, trade
protection for a transitional period is necessary to avoid social
instability and allow time for readjustment. On the other hand, policy
instruments should be explored and implemented to improve resource
mobility in the Chinese agricultural sector. Investments in rural
education and skill training and in transportation and communication
infrastructure need to be expanded. In particular, policy alternatives to
improve resource mobility should be explored, as well as alleviation of
poverty during the transitional period.
Implications for the GMS
Trade between China and the GMS
Trade between China and the GMS is growing, helped by the
2002 Framework Agreement on China-ASEAN Comprehensive
Economic Cooperation and the Cross-Border Transportation
Agreement in the GMS. The total volume of agricultural trade
between China and the GMS grew from USD 431 million in 1997 to
over USD 2 billion in 2006, a nearly fivefold expansion (Table 12). In
fact, China imports more from the GMS than exports to them, and the
imbalance has been growing, from 215 million in 1997 to 766 million
in 2006, more than a threefold increase over the period.
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Table 12 – Total Value of China’s Agricultural Trade with the
GMS, 1997-2006 (USD million, except as otherwise specified)
Value
Total trade Exports
Imports
Balance
1997
431.5
108.5
323.0
-214.5
1998
345.9
100.2
245.7
-145.5
1999
379.9
140.8
239.1
-98.3
2000
506.8
174.4
332.4
-158.0
2001
756.9
171.8
585.1
-413.3
2002
762.2
283.4
478.8
-195.4
2003 1,002.4
421.0
581.4
-160.4
2004 1,394.7
422.7
972.0
-549.3
2005 1,530.4
510.3
1,020.1
-509.8
2006 2,069.3
651.6
1,417.7
-766.1
Source: Calculated from UN Comtrade, 1997-2006.
Year

Annual change (%)
Exports
Imports
-8
-24
41
-3
24
39
-2
76
65
-18
49
21
0
67
21
5
28
39

The GMS’s share of China’s agricultural trade is still small,
though growing. Imports from the GMS (10 percent of total
agricultural imports) are well above exports to the GMS (two percent).
Trade volume with the GMS has expanded following WTO
accession (Table 13). The annual growth rate in total agricultural trade
with the GMS has jumped from 15 to 22 percent following accession.
Agricultural exports (12 to 31%) and imports (16 to 19%) have also
grown.4
Table 13 – Agricultural Trade between China and the GMS before
and after China’s Accession to WTO
Item

Value (USD million)

1997
2001
2006
Total agricultural trade
431
757
2,069
Agricultural exports
108
172
652
Agricultural imports
323
585
1,418
Source: Calculated from UN Comtrade, 1997-2006.

Avg. annual growth rate
(%)
1997-2001
2001-06
15
22
12
31
16
19

In the GMS, Thailand and Vietnam are China’s largest
agricultural trading partners, accounting for more than 90 percent of
total trade, both before and after accession. Although China exports to
the two countries about equally, it imports substantially more from
Thailand (Figures 3 and 4).
4

The Early Harvest Program and its corresponding reductions in agricultural tariffs
did not come into effect until early 2004, with tariffs gradually reducing to zero by
2006 or 2008 depending on the ASEAN member.
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Figure 3 – China’s Agricultural Exports to the GMS
GMS, 1997-2006
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Source: Calculated from UN Comtrade, 1997-2006.
Note: Other includes Cambodia, Lao PDR, and Myanmar.

Figure 4 – China’s Agricultural Imports from the GMS
GMS, 1997-2006
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Source: Calculated from UN Comtrade, 1997-2006.
Note: Other includes Cambodia, Lao PDR, and Myanmar.

Product Structure of Trade
Agricultural trade between China and the GMS mostly reflects
comparative advantage, both before and after China’s WTO accession,
with a mild structural shift reflecting greater comparative advantage
over time.
A study of comparative advantage using revealed comparative
advantage (RCA) as an indicator shows that China has comparative
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advantage in wool, aquatic foods, and vegetables, which all exhibited
strong growth. Silk and raw materials of natural fauna also have
comparative advantage but exports are declining. Vietnam has a
growing comparative advantage in coffee and aquatic food and a
declining advantage in cereal grains. Thailand has comparative
advantages in cereal, honey, and aquatic food, especially cereal and
raw materials of cereal, which are on the rise.
China’s principle exports to the GMS of aquatic products,
vegetables, raw materials of natural flora and fauna are in line with
China’s comparative advantages (Table 14). On a country-by-country
basis, trade with Cambodia, Lao PDR, and Myanmar is too small and
volatile to draw any conclusions. Although trade patterns with
Vietnam have changed little, China’s exports of vegetables and aquatic
products to Thailand expanded considerably after accession, reflecting
China’s comparative advantage in these products.
The structure of China’s imports from the GMS also reflects
comparative advantage. From Thailand, China primarily imports
cereals, fruit, vegetables, honey, and sugar. From Vietnam, China
imports an increasing volume of labor-intensive products, especially
fruit and vegetables. Vietnam enjoys a strong comparative advantage
in these products (Table 15).
China’s market has been more open following China’s
accession to the WTO, benefiting the GMS in increasing trade volumes.
China’s trade with the GMS should continue to increase, especially
imports.
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Table 14 – China’s Top-Five Agricultural Exports to Each GMS
Country, before and after WTO Accession (USD thousand)
Country / commodity

1997

2001

2006

Cambodia
11 Beverage
12 Tobacco and tobacco products
03 Aquatic products
06 Honey and sugar
09 Various edible products

116.3
8,870.4
8.8
278.2

106.7
8,125.3
1,317.3
502.7

6,389.1
4,594.9
3,254.8
1,045.7
881.4

Lao PDR
12 Tobacco and tobacco products
29 Raw materials of animals and plants
05 Fruit and vegetables
11 Beverage
261 Silk

1,271.0
13.3
939.6
7.6
-

1,009.8
0.1
13.3
131.8
-

474.4
330.5
294.7
285.7
169.4

Myanmar
09 Various edible products
11 Beverage
04 Cereals and cereal raw materials
02 Eggs and dairy products
12 Tobacco and tobacco products

47.0
6,232.2
422.8
4,404.2
23,714.1

4,922.0
6,557.4
2,211.1
4,492.1
16,204.0

27,416.4
10,218.7
10,002.0
8,351.6
7,871.7

Thailand
05 Fruit and vegetables
03 Aquatic products
29 Raw materials of animals and plants
04 Cereals and cereal raw materials
08 Animal feed, grains without grinding

12,555.7
10,069.2
14,128.2
251.5
8,012.4

24,482.6
11,919.0
13,788.4
1,596.6
27,603.6

195,313.9
39,255.3
27,495.1
19,879.0
17,722.4

Vietnam
05 Fruit and vegetables
26,811.9
04 Cereals and cereal raw materials
6,360.6
01 Meat
355.3
29 Raw materials of animals and plants
2,505.3
03 Aquatic products
589.2
Source: Calculated from UN Comtrade, 1997-2006.

17,318.4
18,054.2
0.2
5,251.2
198.3

132,975.1
50,771.6
36,637.5
26,781.6
21,704.4
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Table 15 – China’s Top Five Agricultural Imports from Each GMS
Country, before and after WTO Accession (USD thousand)
Country / commodity

1997

2001

2006

Cambodia
00 Live animals
03 Aquatic products
22 Oil seeds, enamel fruit
05 Fruit and vegetables
29 Natural plant and animal materials

8.6
82.7
71.9

242.7
929.4
8.7
156.5

1,372.2
1,148.5
101.0
33.5
21.8

Lao PDR
04 Cereals and raw materials of cereal
05 Fruit and vegetables
29 Natural plant and animal materials
22 Oil seeds, enamel fruit
07 Coffee, tea, cocoa and spices

47.1
1,346.4
693.6
24.5
188.2

120.8
861.3
654.1
2.7
9.5

2,927.6
1,746.1
525.1
179.9
6.7

Myanmar
05 Fruit and vegetables
03 Aquatic products
22 Oil seeds, enamel fruit
29 Natural plant and animal materials
08 Animal feed, grain without grinding

1,994.2
995.9
1,804.1
2,116.4
321.0

12,535.0
6,728.3
536.1
3,027.6
178.5

11,563.0
3,971.9
3,366.4
3,334.1
2,965.1

Thailand
04 Cereals and raw materials of cereal
05 Fruit and vegetables
06 Sugar and honey
08 Animal feed, grain without grinding
29 Natural plant and animal materials

146,218.4
70,327.6
53,743.4
6,393.2
7,415.8

109,647.1
201,057.2
108,729.9
3,048.6
6,841.0

286,777.0
660,281.9
76,152.7
20,313.6
16,695.0

Vietnam
05 Fruit and vegetables
10,109.1
03 Aquatic products
4,454.0
07 Coffee, tea, cocoa and spices
1,005.2
29 Natural plant and animal materials
5,383.6
08 Animal feed, grain without grinding
1,499.0
Source: Calculated from UN Comtrade, 1997-2006.

63,632.7
9,012.2
5,582.9
10,341.0
863.0

212,945.5
22,858.4
19,116.8
3,114.3
2,157.9
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Feeding the Entire Dragon:
Regional Food and Income Pressures
in China since 1929
Peter Calkins,1 Handan Zhang,2 and Maurice Doyon3

Introduction
Although those who predict that the 21st century will be the
Chinese Century may be overestimating the long-term impacts of
China’s phenomenal economic growth during the quarter century
1982-2007, it is clear that where and how China feeds 1.45-1.60 billion
people and provides the purchasing power for its food will weigh on
the world economy. 4 The tangible physical needs of producing or
importing millions of tons of nutritionally adequate and socially
balanced shares of grains, lentils, vegetables, dairy products, meat, and
fruit must be matched by relative equity in purchasing power within
China’s vast territory. Given that the Engel ratio of food expenditures
as a percentage of all purchases goes down with income, particularly
for grains, but remains highest for meat and fruit, it will be in China’s
interest to equalize income distribution both among and within
provinces. With new road networks making it shorter for the poorest
western provinces to import from Southeast Asia than through the
Chinese coast, the question is what should the western part of the
1
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country import and in what quantities to assure equitable food access
(Sen, 1981) and to prevent a build-up of social dissatisfaction over jobs
and living standards.
Giving answers and recommendations to the above issues is
neither just an academic question, nor a technical challenge of
balancing markets; it is also a question of political stability within
China. An army marches on its stomach; and so do revolutions, both
violent and social. It is important to understand to what extent the
Chinese revolution of the 1930s and 1940s that brought the current
regime to power was based upon inequities in the supply of and
purchasing power for food (as opposed to other factors such as the
distribution of land, technology, favorable weather, and markets). It
would be ironic if the survival in power of the current regime were cut
short by the very food issues that placed it there.
During much of the past half-century, the strength of central
authority precluded revolt. For example, an estimated 33 million
people, roughly equal to the entire current population of Canada, died
of starvation in 1959-62 because the policies of building shoddy steel
factories in industry and deep plowing in agriculture, combined with
statistical embellishments of disastrous yields, failed to provide
adequate food or the power to purchase it. The decentralization of the
past 20 years has re-opened access to accurate information and the
freedom to act upon it.
Four Explanations of Social Unrest in Pre-1949 China
In ancient China, the dynastic cycle was often attributed to the
loss of the Mandate of Heaven, represented by good weather for
agriculture, i.e., plentiful rains but the absence of flooding. A dynasty
that had palpably lost the good will of Heaven could expect to be
overthrown in the very short run. This is represented by the “natural
disaster” axis of the conceptual framework of the study (Figure 1). In
the 1900s, scholars added the unequal distribution of land, severe overt
or disguised unemployment of labor, backbreaking human traction
technology, and distance from and instability of markets as further
possible causes of pressure for revolutionary changes in rural society.
These authors can be grouped into three distinct camps: technology,
land distribution, and commercialization proponents.
The technology group argues that the major problem in rural
China has always been the backwardness of technology. John Lossing
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Buck (1937), whose Land Utilization in China analyzed survey data
collected from over 15,000 farm households under the Cornell-Nanjing
Program in 1929-33, first advanced this idea. Since technology other
than animal traction was barely used by farmers, Buck saw the system
of tenure rights and the distribution of land ownership as distant
secondary causes of the misery of Chinese peasants. He believed, neoclassically, that if farmers could develop the technology to increase
their productivity, their living conditions would improve. Ramon
Myers (1970) further elaborated this idea in The Chinese Peasant
Economy: Agriculture Development in Hopei and Shantung, 18901949. Although employing the survey of Chinese Village Customs
conducted by Japanese researchers, Myers maintained that analyses of
rural China could not rely merely upon surveys from the beginning of
the 1930s, as they would substantially reflect the influence of the world
economic crisis that began in 1929. Instead, he selected for study the
entire period between 1890, when China began to open to foreign
countries, and 1949, just before the foundation of the People’s
Republic of China. Unlike Buck, he analyzed both the relationship
between landlords and peasants and the economic factors contributing
to rural poverty. In the end, he reached the same conclusion as Buck:
the major problem in rural China was the irrational use of land through
backward farming practices, not the ownership of the land. Chinese
peasants – who suffered from the pressure to provide employment and
maintain living standards under major increases in population, wars
among warlords and between warlords and the National government,
and the 1929 Great Depression – simply had no means to provide
stable incomes for their families.
A second land distribution group, including both Chinese
socialist experts and American scholars such as Randall Stross (1980),
believed that Buck misapplied American marginalist theory to China,
and remained culturally blind to the structural contradictions of rural
China. To support this argument, Chen Han-sheng (1933) used a
Communist party survey, which divided farm families into five classes:
landlords, rich peasants, middle peasants, poor peasants, and landless
farm laborers. Chen Han-sheng concluded that in rural China, the
agrarian problem arose from the “contradiction between land
ownership and land use.” Land scarcity, excess rural population, poor
credit institutions, heavy rural debt, and increasing tenancy were the
main factors responsible for the agrarian problem (Chen Han-sheng,
1933). In rural China, most landlords were rent collectors, merchants,
usurers, and administrative officers, who often entered into alliances
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with regional warlords and were assisted by imperialists to get
protection from social and legal institutions to better exploit the
peasantry. Later scholars questioned Chen’s survey and analysis,
categorizing them as pure “political ideology.” Nevertheless, they
offer an important contribution to testing theories of the revolution led
by the Chinese Communist Party that has been upheld by many recent
scholars.
Figure 1 – Conceptual Framework of Social Unrest
Figure 1 – Conceptual Framework of Social Unrest
Political ideology
Malnutrition

Poverty

Land distribution
and tenure
Chen Han-sheng

Unemployment

Social dissatisfaction

Technological
stagnation
Buck

Natural disasters
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Huang

Third, the commercialization group, led by Philip Huang
(1985), maintains that the agrarian problem of China was rooted
neither in technology nor in land ownership but in “social
stratification.” Re-analyzing the survey of Hebei and Shandong
provinces noted above, Huang showed that from 1890 onwards,
northern China’s agriculture economy developed more slowly than the
population. This Malthusian situation reduced income per capita.
Commercialization incited landlords to buy large farms for the
production of tradable crops and to adopt a profit-maximizing
managerial farming system. This impoverished the substantial portion
of small-scale family farms, demoting peasants into semi-proletarians.
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However, unlike Western Europe, where the proletarians could go to
work in the cities, China’s colonial and semi-colonial social structure
kept the peasants attached to the land. So according to Huang,
commercialization did not bring about an industrial revolution. Rather,
market development exacerbated the living conditions of Chinese
peasants to such an extent that an agrarian revolution became all but
inevitable.
Finally, the present study will argue that a fourth factor –
relative and absolute poverty and malnutrition, in particular inadequate
levels of protein – has historically been a stronger catalyst of unrest
than the above-mentioned factors, and that the same may become true
in China today.
Potential Causes of Social Unrest in China Today
China supports over 20 percent of the global population on just
7.7 percent of the world’s arable land.5 Land utilization in rural China
is thus an important problem not only for Chinese society but also for
global climate change and food security (Fischer and Sun Laixiang,
2001; Kaufmann and Seto, 2001; Mannion, 1995). The communists of
the 1930s and 1940s, favoring the land distribution group above, based
their revolution on the idea of unequal land distribution, and later
redistributed land to the tillers, first individually and then in teams,
brigades, and communes. However, even today, with a return to
family-based farming, issues of inadequate quality and quantity of land
remain. For instance, Verburg used regression equations to determine
that most land use conversions in China have been caused by
urbanization, desertification, and afforestation (Verburg, Veldkamp,
and Fresco (1999). Liu Jiyuan, et al. (2005) concluded from Landsat
TM data that “most of the lost cropland had good quality with high
productivity while most gained cropland was poor quality land less
suitable for crop production.” The implications for pressure on food
production per capita are obvious.
Since the establishment of its Socialist Market Economic
Structure in 1978-81, China has made huge overall progress against
absolute poverty. For example, Ravallion and Chen Shaohua (2005)
calculated poverty and inequality measures such as the head-count
index (HC), the poverty gap index (PG), and Gini coefficients using
5

National Bureau of Statistics of China (NBSC), 2007.
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data from 1980 to 2001 (Table 1). They concluded that “the incidence
of extreme poverty fell dramatically in China over 1980-2001; the
contribution of [the] Chinese government to China’s success against
poverty since 1978 is undeniable.”
Table 1 – Measures of Poverty for Urban, Rural, and Total
Households, 1981, 1988, 1995, and 2001 (%)
Urban
Rural
Total
HC
PG
HC
PG
HC
PG
1981
6.0
1.0
64.7
20.0
52.8
16.2
1988
2.1
0.5
23.2
5.5
17.7
4.2
1995
0.9
0.2
20.4
5.7
14.7
4.1
2001
0.5
0.2
12.5
3.3
8.0
2.1
Source: NBSC, various issues quoted in Ravallion and Chen Shaohua, 2005.
Year

While it is undeniable that absolute poverty has declined, the
same data also point to a spread of 25 times in the head count and 15
times in the poverty gap between the rural and urban areas as recently
as 2001. Because most of the poor live in the rural areas, the
government has introduced policies to reduce taxes on farmers. Still,
the authors warn that it will be difficult to maintain “the high rate of
progress against poverty without addressing the problem of rising
inequality” head on.
Indeed, the Gini coefficient in the country is rising (Table 2),
not only between the rural and urban areas but also inter-regionally.
Since most of the large urban centers are in the east, while the large
tracts of rural land lie in the west, it is probable that the rural-urban
spread in incomes reflects an east-west spread as well.
Table 2 – Income by Household Income Quintile, Rural China,
1995, 2000, and 2005 (% of total and Gini coefficient)
Quintile percentage share
1
2
3
4
5
1995
7.4
12.2
16.7
23.3
40.4
2000
7.0
12.4
17.6
23.8
39.1
2005
6.0
11.4
16.1
22.6
43.8
Source: NBSC, various issues quoted in Knight, 2007.
Year

Gini (%)
31
30
35

Quintile
ratio
5.5
5.6
7.3

Of course, this widening poverty gap is consistent with
Kuznets’ (1963) well-known inverted U hypothesis: income inequality
must first widen before it falls. Communist Party slogans themselves
stated, “Let a few people get rich first.” Yet, a complex relationship
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links economic development and inequality (Kanbur, 1997).
Comparing the Gini coefficient of two datasets (CASS surveys and the
NBSC), Knight (2007) concluded “income inequality developed
rapidly since 1978, but since 1995, the evidence is more ambiguous.”
Using developments in the theory of income and a panel data set on
Chinese provincial-urban-level income inequality, Xu Lixin Colin and
Zhou Heng-fu (2000) found that “the reduction of the share of stateowned enterprises in GDP, high inflation, growth, and the increasing
exposure to foreign trade are the main reasons of the increase of
income inequality in China.” Démurger, et al. (2002) found that
“geography (the ability to participate in international trade) and policy
(preferential policy index) have equal impacts on coastal growth.”
Objectives and Hypotheses
Based on the above social situation and review of the literature,
this paper seeks to statistically determine whether food and income
equalities in pre-1949 China were the major cause of the 1949
revolution.
At this writing (April 2008), the conversion of grain crops into
bio-fuel on a planetary scale, combined with natural disasters
reminiscent of the Mandate of Heaven, has led to a rise in the price of
rice of 70 percent and food riots in several countries. Nowhere would
such riots be more catastrophic than in China.
In order to meet these goals, this paper will test two empirical
hypotheses:




Average levels of poverty and protein malnutrition were
significantly higher in the region where the Communist
revolution of the 1930s and 1940s began than the
corresponding shortfalls in land access, employment,
technology, marketization, or natural disasters.
The dispersion (confidence intervals, Gini coefficients, and
decile ratios) of the distribution of income and protein was
more extreme where the revolution broke out than elsewhere.

Data and Methods
The data for testing our hypotheses come from the 1929-33
Cornell-Nanjing survey of 308 localities in 22 provinces. That survey
97

Peter Calkins, et al.

divided rural China into eight geographical agro-climatic zones, from
north to south:









Spring Wheat Area (Spring Wht): Gansu, Ningxia, Shanxi,
and Qinghai.
Winter Wheat-Millet Area (Winter WhtM): Henan, Hebei,
Gansu, Shanxi, and Shenxi.
Winter Wheat Gaoliang Area (Winter WhtG): Anhui, Henan,
Jiangsu Liaoning, and Shandong.
Yangzi Rice-Wheat Area (Yangzi): Anhui, Zhejiang, Henan,
Hubei, Jiangxi, and Jiangsu.
Rice-Tea Area (Rice-Tea): Anhui, Zhejiang, Fujian, Hunan,
and Jiangxi.
Sichuan Rice Area (Sichuan): Shanxi and Sichuan.
Double Cropping Rice Area (Double Crop): Fujian, Jiangxi,
Guangdong, and Guangxi.
Southwest Rice Area (Southwest): Guizhou and Yunnan.

It should be noted at the outset that the Chinese revolution
broke out in the Double Cropping Rice Area and spread via the Long
March through the Sichuan Rice Area to the Winter-Wheat Millet Area.
It was necessary to transform many of the variables in the
Cornell-Nanjing dataset. For example, because Buck did not offer
nominal market prices but only price indices in his published data, we
sought prices for the 1920s and 1930s on the websites of village
agendas throughout China, and calculated one average price for
northern China and another price for southern China for each crop for
the period in question. We then created three new dependent variables
(net income per capita, land adjusted for irrigation and disasters, and
protein per capita per day). 6 We also formulated new explanatory
variables (total agricultural output per farm, output paid in kind to the
landlord, net farm income adjusted for risks, percent income from
market sales per farm, calories, annual wage across all types of labor,
and man-land ratio).7
6

Net income per capita = total household net income / population per farm; Land per
capita adjusted for irrigation and disasters = land per farm * % irrigation * 2 * (1 - %
average cropland affected) * (1 - % years affected) / (farm population); Protein = 
average grams consumed per adult man by food product * grams of protein contained
in each food product.
7
Total value of agriculture output per farm =  (% crop area of winter + % crop area
of spring + % crop area of summer + % crop area of fall) * mean crop area per farm *
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Results and Discussion
Average Levels of Poverty and Protein Malnutrition versus Land
Access, Employment, Technology, Marketization, or Natural Disasters
1929-33
Comparison of the means of net income per capita (Figure 2)
reveal that the Double Cropping Rice Area was the worst-off of the
eight regions, with lowest net income per capita at RMB 20.1, lowest
net farm income per capita at RMB 8.1, and lowest total value of
agriculture output at RMB 76.4. In addition, its neighbouring regions
all enjoyed much better levels of income, with the highest net income
in the Sichuan Rice Area with RMB 119.7. Especially for net farm
income per capita, the three regions around the Double Cropping Rice

Net family income per capita (RMB)

Figure
Capita, 1929-33
1929-33
Figure 22 –– Total
Total Net
Net Income
Income per
per Capita,
140
120
100
80
60
40
20
0

Double
Crop

Yangzi Sichuan Spring
Wht

Southwest

Winter Rice-Tea Winter
WhtG
WhtM

Region
Source: Calculated
Calculated from
from Buck,
Buck, 1937.
1937.
Source:
average yield per hectare of crops * price/kg * 100; Total value of agriculture output
per farm paid to landlord = total value of agriculture output per farm * % total output
given to the landlord by crops; Net farm income adjusted for risks = net farm income /
(1 - average annual % crop area affected by natural disaster); Percent income from
market sale per farm = (total value of agriculture output * % total output sold by crops)
/ total value of agricultural output per farm; Calories =  average grams consumed per
adult man by food product * calories per gram of each food product; Annualized
annual wage across all types of labor = (year wage of per day labor + year wage of per
month labor + year wage of per permanent labor) / 3; Man-land ratio = man-equivalent
per farm / farm area.
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Area all had relatively higher levels than the other regions. This likely
made the relative poverty of the Double Cropping Rice Area all the
more galling.
Similarly, Figure 3 represents the frequency distribution of
protein per capita in 1929-33. The Double Cropping Rice Area and the
Sichuan Rice Area were clearly at the lowest level of the eight regions,
with the Double Cropping Rice Area – where the revolution started – a
little bit lower than the Sichuan Rice Area at just about 82 grams per
capita per day.

Mean protein per capita (grams/day)

Figure
Figure 33 –– Protein
Protein per
per Capita,
Capita, 1929-33
1929-33
120
110
100
90
80
70

Double
Crop

Yangzi Sichuan Spring
Wht

Southwest

Winter Rice-Tea Winter
WhtG
WhtM

Region
Source: Calculated
Calculatedfrom
fromBuck,
Buck,1937.
1937.
Source:

The quality of the protein in the Double Cropping Rice Area
was also the lowest, both nutritionally and in terms of cultural
acceptability. Figure 4 shows that rural residents had to eke out 80
percent of their protein from grain crops versus only 65 percent for
neighboring Sichuan (Figure 5). Sichuan farmers also had access to
substantially more vegetables and legumes and had to eat fewer
potatoes than their Double Cropping Rice Area counterparts.
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Figure 4 – Protein Sources of Double Cropping Rice Area
Area, 1929-33
Vegetables 2%
Eggs 0%
Fruits 0%
Oil 0%

Tofu 2%
Legume 2%
Animal products 7%
Potatoes 7%

Grain 80%

Source: Calculated from Buck, 1937.
Source: Calculated from Buck, 1937.

Figure
Figure 55 –– Protein
Protein Sources of Sichuan Rice Area, 1929-33
Potatoes 3%

Tofu 1%

Animal products 7%

Eggs 0%
Fruits 0%
Oil 0%

Vegetables 10%

Legume 14%
Grain 65%

Source: Calculated from Buck, 1937.
Source: Calculated from Buck, 1937.

101

Peter Calkins, et al.

Table 3 ranks the factors contributing to social dissatisfaction
in 1929-33. The table confirms significant differences in means
between the Double Cropping Rice Area where the revolution began
and the seven other regions in terms of land, labor, technology, natural
disasters, market access, land distribution, income, and nutrition.
Table 3 – Tests for Significant Differences in Mean with, and the
Ratio of other Provinces over, the Double Cropping Rice Area
(DCRA), 1929-33*
Index/
DCRA
level

Other cropping
area

DCRA
shortfall

Significance

Other/
DCRA

-2.36
-2.00
-2.66
-1.39
-2.75
-2.47
-3.77

0.001
0.008
0.001
0.015
0.000
0.000
0.000

25.99
22.19
29.19
15.79
30.20
27.22
40.96

105.59
95.04
64.97
51.82
62.40

-97.46
-86.91
-56.84
-43.69
-54.27

0.001
0.001
0.011
0.041
0.012

12.99
11.69
7.99
6.38
7.68

4.27
2.18
2.63
2.57
3.41
3.05
4.32

-3.92
-1.82
-2.27
-2.21
-3.06
-2.69
-3.96

0.000
0.075
0.044
0.008
0.000
0.002
0.000

11.96
6.11
7.35
7.20
9.56
8.53
12.09

Total value of agricultural output per farm
76.36
Sichuan
913.65
-837.29
Southwest
740.97
-664.62
Rice-Tea
406.29
-329.93
Winter WhtG
414.34
-337.98
Yangzi
542.01
-465.65

0.000
0.000
0.027
0.017
0.002

11.97
9.70
5.32
5.43
7.10

Non-farm income adjusted
21.61
Sichuan
Southwest
Spring Wht

0.000
0.054
0.059

7.13
3.95
3.77

Other level

Average annual percent crop area affected
0.09
Sichuan
2.45
Southwest
2.09
Spring Wht
2.75
Rice-Tea
1.49
Winter WhtG
2.85
Yangzi
2.57
Winter WhtM
3.86
Net farm income per capita
8.13
Sichuan
Southwest
Rice-Tea
Winter WhtG
Yangzi
Disaster times
0.36
Sichuan
Southwest
Spring Wht
Rice-Tea
Winter WhtG
Yangzi
Winter WhtM

153.97
85.29
81.47

-132.36
-63.68
-59.86
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Index/
DCRA
level

Other cropping
area

Other level

DCRA
shortfall

Significance

Other/
DCRA

1.95

-1.52

0.003

4.58

Average size per parcel (hectares)
0.23
Sichuan
0.58
Spring Wht
0.91

-0.35
-0.69

0.029
0.000

2.53
4.02

Percent protein from legume
0.06
Sichuan
Spring Wht
Winter WhtG
Winter WhtM

0.16
0.15
0.24
0.18

-0.10
-0.09
-0.18
-0.12

0.040
0.030
0.000
0.002

2.67
2.50
3.93
2.93

Mean crop area in hectares
0.88
Spring Wht
Winter WhtG
Yangzi
Winter WhtM

2.96
2.06
1.41
1.50

-2.08
-1.18
-0.53
-0.62

0.000
0.000
0.098
0.078

3.37
2.34
1.60
1.70

Percent protein from vegetables
0.02
Sichuan
Southwest
Rice-Tea
Yangzi

0.05
0.04
0.03
0.03

-0.04
-0.02
-0.02
-0.01

0.000
0.002
0.016
0.077

3.06
2.36
1.95
1.68

Crop area in hectares per person
0.16
Spring Wht
0.47
Winter WhtG
0.33

-0.31
-0.17

0.000
0.001

3.00
2.11

-26.49
-47.99
-49.19
-37.12

0.004
0.000
0.000
0.000

1.87
2.57
2.61
2.22

-0.50
-0.31
0.16

0.000
0.005
0.084

2.07
1.65
0.66

43.09
5.67
5.10
8.92

-18.51
18.91
19.48
15.67

0.029
0.011
0.002
0.022

1.75
0.23
0.21
0.36

103.28
113.82

-20.94
-31.49

0.074
0.002

1.25
1.38

Percent unemployment
0.43
Spring Wht

Percent of landowners
30.50
Southwest
Spring Wht
Winter WhtG
Winter WhtM

56.99
78.49
79.69
67.62

Labor animal units per man-equivalent
0.47
Southwest
0.97
Spring Wht
0.78
Yangzi
0.31
Percent of tenants
24.58
Sichuan
Spring Wht
Winter WhtG
Winter WhtM
Protein
82.34

Spring Wht
Winter WhtG
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Index/
DCRA
level

Other cropping
area

Other level

DCRA
shortfall

Significance

Other/
DCRA

Percent protein from grain
0.76
Winter WhtG

0.67

0.09

0.036

0.88

Percent of land part-owners
44.92
Sichuan
Southwest
Spring Wht
Winter WhtG
Yangzi
Winter WhtM

15.50
22.04
15.84
15.21
33.33
23.47

29.42
22.88
29.08
29.71
11.59
21.45

0.000
0.002
0.000
0.000
0.057
0.001

0.35
0.49
0.35
0.34
0.74
0.52

Percent protein from animal products
0.07
Spring Wht
0.01
Rice-Tea
0.05
Winter WhtG
0.02
Yangzi
0.04
Winter WhtM
0.01

0.05
0.02
0.05
0.02
0.06

0.000
0.060
0.000
0.006
0.000

0.21
0.75
0.23
0.64
0.12

Annualized annual wage all labor type
115.73
Sichuan
80.28
Southwest
87.85

35.44
27.87

0.009
0.038

0.69
0.76

0.65
1.98
0.90
1.50
0.98
1.72

0.092
0.000
0.003
0.000
0.001
0.000

0.76
0.28
0.67
0.46
0.65
0.38

0.000
0.000
0.022
0.041
0.000

0.39
0.21
0.53
0.70
0.38

Percent commercialized (market sales over total output value)
0.17
Sichuan
0.08
0.09
0.091
Southwest
0.03
0.13
0.011
Rice-Tea
0.02
0.15
0.001
Yangzi
0.06
0.11
0.011
Winter WhtM
0.07
0.09
0.041

0.45
0.21
0.11
0.34
0.45

Percent protein from potatoes
0.08
Sichuan
Southwest
Rice-Tea
Yangzi

0.24
0.10
0.35
0.23

Man-land ratio
2.76
Sichuan
Spring Wht
Rice-Tea
Winter WhtG
Yangzi
Winter WhtM

2.11
0.79
1.86
1.26
1.79
1.04

Land adjusted for irrigation and disaster per capita
0.13
Sichuan
0.05
0.08
Southwest
0.03
0.10
Spring Wht
0.07
0.06
Winter WhtG
0.09
0.04
Winter WhtM
0.05
0.08

0.02
0.01
0.03
0.02

0.06
0.07
0.05
0.06
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Index/
DCRA
level

Other cropping
area

Other level

DCRA
shortfall

Significance

Other/
DCRA

Winter WhtM

0.01

0.07

0.000

0.11

Percent total agriculture given to landlord
0.00
Winter WhtG
3.65
-3.65
0.014
0.00
Winter WhtM
3.63
-3.63
0.025
0.00
Source: Calculated from Buck, 1937.
Note: * Only significant variables and significant differences among regions have
been retained. All non-significant means have been suppressed from the table.

Since the variable calories was not significant in one-way
ANOVA tests it was eliminated from the “nutrition” dimension of
Figure 1. The remaining variables are listed by descending rank (last
column) of the ratio between the highest area in the numerator and the
Double Cropping Rice Area in the denominator. This simple
manipulation allows one to prioritize the technology, land, commercial,
and income-nutrition schools of thought surrounding the outbreak of
the revolution. At the top of Table 3, ranking first and third, are factors
related to natural disasters. The fact that problems of natural disasters
were between six and 41 times worse in other areas than in the Double
Cropping Rice Area disproves the “Mandate of Heaven” hypothesis.
Instead, the income dimension of Figure 1 explains most
convincingly the social unrest in 1929-33. Net farm income per capita
was up to 13 times higher, total value of agriculture output 12 times
higher, and non-farm income 7.3 times higher elsewhere than in the
Double Cropping Rice Area. The commercialization school would
have one believe that these income differentials were attributable to
commercialization, as measured by market sales over total output value.
That the Double Cropping Rice Area had more than double the values
than any other area suggests that the thesis of land buy-ups by rich
landowners could have taken place as in northern China (as advanced
by Huang), but the data above on land ownership suggest that that was
not happening.
The next factor of importance would seem at first glance to be
percentage unemployment; but this undesirable factor is 4.6 times
lower than in the Spring Wheat Area. Similarly, the annualized annual
wage is the highest in any area. This eliminates the labor dimension.
After income, land availability would potentially seem the next
most significant shortfall in the Double Cropping Rice Area. Mean
crop area per farm is three times smaller and average parcel size four
times smaller than in the Spring Wheat Area, suggesting insufficient
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scale of crop production. Meanwhile, the man-land ratio is almost
three times as dense and the percentage of high-grade land is 1.6 times
lower. However, when land quality is taken into account, land
adjusted for irrigation and disaster per capita becomes as high; and
percentage of crop land irrigated is only 18 percent less than in the
best area. Effective cropland per worker is therefore no different than
in other areas. In terms of the land ownership and tenure dimension
advanced by the land distributional school of thought (Stross, 1980;
Chen Han-sheng, 1933), although the percentage of landowners is 2.6
times lower than in the Winter Wheat Gaoliang Area, outright tenancy
is also 1.8 times less prevalent than in the highest area, Sichuan. This
means that land part-owners in the Double Cropping Rice Area
occupied the highest proportion of any area of China at the time. 8
What is more, none of total agriculture output had to be given to the
landlord. The evidence that land availability or tenure issues lay at the
heart of the revolution is therefore not compelling.
It is rather protein malnutrition that joins income as a second,
significant determinant of social unrest in the pre-1929 period. The
percentage protein from legumes (soybeans, adzuki beans, and others)
is four times less, the percentage protein from vegetables three times
less, and the overall protein availability 38 percent less than in the
highest other area. These shortfalls from other protein sources had to
be made up by socially undesirable potato consumption. The
hypothesis that protein nutrition helped to provoke social unrest in the
Double Cropping Rice Area seems tenable.
As a final confirmation of the relative importance of income
and protein nutrition in determining dissatisfaction with the standard of
living, we estimated multiple regressions including all dimensions in
Figure 1 as potential explanatory variables of income, protein nutrition,
land access, and unemployment. Table 4 confirms, first, that income
levels were significant in determining land per capita and protein per
capita. 9 It also affirms that protein nutrition was a significant
determinant of household income per capita and land per capita.10 The
regressions point to significant differences in income and protein by
cropping area. Even when all other characteristics are taken into
account, the Double Cropping Rice Area had a RMB 60 shortfall in per
8

The difference with the Rice-Tea Area, 53 percent, was not statistically significant at
the 10 percent level.
9
Income does not figure in the household income per capita regression because it
would be tautological. Nor is it logical that income would contribute to unemployment.
10
This is logical because stronger workers can till more land and earn more income.
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capita income (compared to 74.5 for the Spring Wheat Area and 48 for
the Sichuan Rice Area) and a shortfall of 22.3 grams of protein
compared to one of 42.4 for Sichuan, 27.5 for the Southwest Rice Area,
and 17.1 for the Rice-Tea Area.
Table 4 sheds further light on the role of market development
in pre-1929 China. Commercialization generally made a positive
contribution to household income per capita, but the negative
interaction term between commercialization and the Double Cropping
Rice Area points to something unique happening in the poorest area. It
is not clear whether this is related to the land market, which would
support Huang’s theory, or the goods markets, which would suggest
that sales on the market were due more to desperation than to
specialization for trade. More detailed data would be required to
answer this question.
Table 4 further informs other dimensions of Figure 1:







Natural disasters provided short-term employment for clean
up but long-term unemployment if a large area was affected.
Technology contributed only to explaining income; but not
land, protein per capita, or unemployment. Even the greater
number of animals for traction could only contribute to higher
income if applied to plots of land or adequate land.
Land contributed less to income if the parcel was too small (as
in the Double Cropping Rice Area).
Percentage of tenants was not statistically significant in any
equation.
Man equivalents per farm served to increase the availability of
protein per capita, possibly because animal husbandry and
high-protein crops require more labor to produce. Despite
relatively abundant labor, the Double Cropping Rice Area also
had significantly lower protein per capita.

Based on the above evidence, income and protein availability
remain the two key factors that most consistently explain social unrest
in the pre-1949 Double Cropping Rice Area. We cannot reject
hypothesis 1, that average levels of poverty and protein malnutrition
were significantly higher in the region where the Communist
revolution of the 1930s and 1940s began than the corresponding shortfalls in land access, employment, technology, marketization, or natural
disasters.
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Table 4 – Multiple Regression for Four Components of Living
Standards, China, 1929-33
Adj.R2
F
Adj.R2
F
Adj.R2
=0.69 =13.2 =0.56 =13.0 =0.25

Item

Constant
Income
Net farm income
Percent total value of
agriculture output given
to the landlord
Total household net
income per capita
Nutrition
Protein per capita
Labor
Farm work only (man)
Man-equivalent per farm
Annual labor bill for hired
labor per farm
Market development
Percent commercialized
(market sales over total
output value)
Technology
Labor animal units per
man-equivalent
Land
Average size per parcel
(in hectares)
Percent high grade land
Land tenure access
Percent of tenants
Natural disaster
Average annual % crop
area affected
Percent crop area affected
Natural disaster

Household
income per
capita
B
Sig.
-

Land per
capita*
B

n.s.

B

n.s.

-

- 0.405 0.195

-

- 0.001 0.037

0.7 0.001 0.001 0.052
0.1 0.789 0.002 0.009
-

196.3 0.004

-

-

67.9 0.009 0.039 0.420

-35.1 0.042

Adj.R2
=0.44

Protein per
capita

Sig.
-

F
=3.3

% unemployment

Sig.

B

85.5 0.001
-

Sig.
-

n.s.

0.1 0.136
- 300.8 0.246

0.2 0.001

-

F
=5.2

-

-

-

-0.2 0.534

10.8 0.068
-

0.1 0.758

-

- -37.0 0.694

-8.4 0.499 -46.3 0.294

-

-

-

-

-

-

-

-

-

-0.5 0.688

0.03 0.932

-

-

-0.1 0.523

0.4 0.611

-3.1 0.313

-

-

-0.8 0.595

65.5 0.000

-

-

-

-

-
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Adj.R2
F
Adj.R2
F
Adj.R2
=0.69 =13.2 =0.56 =13.0 =0.25

Item

Household
income per
capita
B
Sig.

Land per
capita*
B

Slope-shifting interaction terms
(Double Crop) * (percent -196.0 0.023
commercialized)

F
=3.3

Adj.R2
=0.44

Protein per
capita

Sig.

B

% unemployment

Sig.

-

-

-

Geographical agro-climatic zones
Double Crop
-59.7 0.039 -0.089
Rice-Tea
-17.9 0.522 -0.033
Sichuan
- -0.099
Spring Wht
-74.5 0.014
Southwest
-13.1 0.666 -0.205
Winter WhtM
-48.4 0.056 -0.126
Yangzi
-13.2 0.608 -0.076
Winter WhtG
-42.6 0.122 -0.166
Note: * Adjusted for irrigation and disasters.

0.185
0.537
0.168
0.001
0.011
0.118
0.001

-22.3
-17.1
-42.4
-11.4
-27.5
-11.2
-19.0
-

F
=5.2

B
-

Sig.
-

-

0.077 96.3 0.040
0.095 89.0 0.035
0.008 109.8 0.082
0.341 174.7 0.001
0.015 42.0 0.367
0.210 53.2 0.101
0.088 -1.0 0.981
-

Dispersion of Poverty and Protein Malnutrition, 1929-33
The problems of low mean income and food entitlement may
be exacerbated by destabilizing variations around those means that
widen the social gap between the poor and the very poor. As a first
reflection of the dispersion of revenues, Figure 6 displays the 95
percent confidence intervals11 around mean total net income per capita
in each region. In the Double Cropping Rice Area, the upper and
lower boundaries of the confidence interval are all the lowest among
the eight regions. More strikingly, the upper line of standard deviation
of the Double Cropping Rice Area lies even lower than the lower lines
of standard deviation of three regions: Yangzi Rice Area, Southwest
Rice Area, and Rice-Tea Area.
Figure 7 displays the confidence interval for the second
significant dimension of the standard of living: the mean protein per
capita for each geographical agro-climatic zone. In addition to the
lowest mean level of protein, the Double Cropping Rice Area also had
the second lowest minimum, with about 70 grams, while its upper limit
was the lowest among the eight regions with about 95 grams.

11

Calculated as the mean plus or minus two standard deviations for a given index.
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Figure
Figure 66 –– Confidence
Confidence Interval
Interval for
for Total
Total Net Income per Capita
95% confidence interval for
net family income per capita

300
200
100
0
-100

N= 7
Double
Crop

27

7

13

Yangzi Sichuan Spring
Wht

11
Southwest

32

19

17

Winter Rice-Tea Winter
WhtG
WhtM

Region
Source: Calculated
Calculated from
from Buck,
Buck, 1937.
1937.
Source:

Figure
Figure 77 –– Confidence
Confidence Interval
Interval for
for Protein
Protein per
per Capita
Capita
95% confidence interval for
protein per capita

140
120
100
80
60
40

N= 11
Double
Crop

21
6
13
Yangzi Sichuan Spring
Wht

11
Southwest

32
19
21
Winter Rice-Tea Winter
WhtG
WhtM

Region
Source: Calculated
Calculated from
from Buck,
Buck, 1937.
1937.
Source:

A further way to visualize the distribution of income or protein
is through Lorenz curves, which show the cumulative percentage of a
variable, moving upward on the vertical axis, received by the
cumulative percentage of households, moving rightward on the
horizontal axis. Figure 8 portrays, as separate Lorenz curves, the inter110
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household distributions of income in each of the eight cropping areas
in 1929-33 China.

Figure 8 – Lorenz Curves of Total
Total Net
Net Income
Income per
per Capita,
Capita, 1929-33
1929-33
Perfect equality
Winter WhtG
Sichuan

Spring Wht
Yangzi
Double Crop

Winter WhtM
Rice-Tea
Southwest

Percent of income

1.0
0.8
0.6
0.4
0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Percent of households
Source: Calculated from Buck, 1937.
Source: Calculated from Buck, 1937.

It is clear that the Double Cropping Rice Area had a very high
skewness in the distribution of incomes, surpassed only slightly by the
Winter Wheat-Millet and the Winter Wheat Gaoliang Areas. The Gini
coefficient may be calculated as the percentage of the area between the
curve and the diagonal line of imaginary equality running from the
bottom left to the upper right. This calculation yields a value of 0.51
for the Double Cropping Rice Area, close to the maximum value of
0.54 for the Winter Wheat-Millet Area and far above the minimum of
0.29 for the Rice-Tea Area (Table 5). The decile ratio expresses the
average income of the top ten percent of households over the average
of the bottom ten percent. The Double Cropping Rice Area has by far
the highest ratio in this regard. Not only were incomes very low in the
Double Cropping Rice Area compared to the rest of China, but also
extreme disparities in income existed from one village to the next.
This seems a perfect recipe for social unrest.
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Table 5 – Measures of Dispersion in Income and Protein by Region
Cropping area
Winter WhtM
Winter WhtG
Double Crop
Spring Wht
Sichuan
Yangzi
Southwest
Rice-Tea
Average
Source: Calculated from Buck, 1937.

Income
Gini
Decile
0.54
96.4
0.52
25.3
0.51
1686.2
0.44
14.0
0.42
44.2
0.37
14.7
0.30
7.8
0.29
15.0
0.42
238.0

Protein
Gini
Decile
0.10
1.6
0.16
2.4
0.75
2.0
0.23
3.1
0.79
4.6
0.75
1.6
0.75
2.3
0.73
1.9
0.53
2.4

Similarly, for protein Figure 9 shows the Lorenz curves for the
eight regions of China. This time, the Double Cropping Rice Area is
tied for the second highest Gini coefficient of 0.75 with Yangzi and
Southwest Rice, just behind Sichuan Rice at 0.79. The decile ratio of
the Double Cropping Rice Area is, however, close to the average.
Figure 99 –– Lorenz
Lorenz Curves
Curves of
of Protein
Protein per
per Capita,
Capita, 1929-33
1929-33
Figure
Perfect equality
Winter WhtG
Sichuan

Spring Wht
Yangzi
Double Crop

Winter WhtM
Rice-Tea
Southwest

1.0

Percent of protein

0.8
0.6
0.4
0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

Percent of capita
Source: Calculated from Buck, 1937.
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Based on the above analyses, we cannot reject hypotheses 2, to
the effect that the dispersion (confidence intervals, Gini coefficients
and decile ratios) of the distribution of income and protein was more
extreme where the revolution broke out than elsewhere.
Income and Nutritional Shortfalls by Region, 2005-08 vs. 1929-33
Have east-west and rural-urban gaps in income and protein
availability in China in the past five years attained levels approaching
those in 1929-33? To answer this strategic question, in-depth
collaboration between planners and economists at the national and
provincial levels will be necessary to obtain the most up-to-date,
authoritative data. Once those data are obtained, the methodology
detailed above could be used to explain divergences between provinces
and urban, semi-urban, and rural areas. Careful identification of who
are falling behind in terms of poverty and hunger, as well as the most
significant policy-operable factors that currently prevent them from
climbing out of absolute and relative poverty, seems a necessary
precondition for effective public policy.
Such analyses could first confirm and explain initial alarming
evidence to date on income and food gaps. For example, rural village
and township enterprises are often advanced as a way to counter the
drift between urban and rural living standards. However, preliminary
evidence from the China Statistical Yearbook 2006 shows that 94
percent of the export value from such enterprises accrues to China’s
eastern region. Similarly, western Chinese consumers have significant
shortfalls in aquatic products, poultry, and eggs compared to the east;
and significantly less dairy, soybean, and beef than central China.
Next, that research could recommend strategies and policies to
make food entitlement more egalitarian. To date, the evidence points
to trade, human capital investment, appropriate technology, and the
removal of policies that prevent factor mobility. For example, Cai
Fang and Wang Dewen (2003) found that trade alone is inadequate: as
dependency upon foreign trade grew, the interregional Gini coefficient
fell from 0.4 to about 0.3 between 1978 and 1990 but then rose to
about 0.38 between 1990 and 2000. Government investments in
human capital and appropriate technology must supplement openness if
farmers in western China are to develop along the lines of comparative
advantage. Meanwhile, barriers to the movement of population,
favoritism towards large state-owned enterprises, and local
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protectionism must also be modified if “conditional convergence” in
incomes and food purchasing power among the regions of China is to
be achieved (Démurger, et al., 2002).
Conclusion
The detailed evidence of 1929-33 suggests that the strongest
causes of the Communist revolution of the 1930s and 1940s in China
were absolute and relative poverty and protein malnutrition. The
Chinese Government should therefore take very seriously the
possibility of mounting dissatisfaction over food and income disparities
affecting both western and rural China. An energetic analysis of up-todate data is needed to confirm the level of absolute and relative food
and monetary poverty, and to determine how western Chinese and rural
areas could most effectively generate the necessary purchasing power
for food. What patterns of specialization for trade and protein-rich
imports could best make up the shortfalls nutritionally and socially?
To what extent are individual ASEAN countries best positioned by
geography and comparative advantage to become the demanders of
those exports and the suppliers of those imports?
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5
A Decomposition of Agricultural Productivity
Growth in Asian and GMS Countries
Supawat Rungsuriyawiboon1

Introduction
With growing concerns about a world food crisis and surging
food prices, economic stability and food security are now back on
policy agendas. From a global perspective, each world region must
have a sufficient supply of agricultural products in order to meet the
growing demand for food and anticipated increases in world population
for the first half of this century. Asia is the world’s largest continent
and the world’s most populated region. With nearly half of the
potential agricultural resources, Asia has the potential to supply an
increase in world food demand. During the past two decades,
following the successful introduction of the Green Revolution, Asia
has experienced impressive growth in rice and wheat production
(Pingali and Heisey, 1999). The Green Revolution in Asia was
achieved through the application of the high-yielding varieties of major
cereals, chemical fertilizers, pesticides, and the development of
irrigation systems. Increased input use, however, cannot guarantee
long-run sustainable growth rates of yields and output (Huang Jikun,
Pray, and Rozelle, 2002). Cultivated land per capita has declined due
to population growth, urbanization, and industrialization in several
rapidly developing Asian nations that were already characterized as
having relatively limited land resources. The decline in arable area
1

Associate Professor, Faculty of Economics, Thammasat University, Bangkok
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was exacerbated by a series of land degradation processes (Pingali,
Heisey, and Gerpacio, 1997). Moreover, rapid economic growth in
many countries has enhanced the availability of off-farm employment
and increased the opportunity cost of rural labor.
In fact, it is possible to paint a pessimistic picture of Asian
agriculture. Well established in the literature, agricultural production
depends critically on the factors that contribute to improved total factor
productivity (TFP) beyond the quantity of resources, including labor,
land, and fertilizer. Pingali, Heisey, and Gerpacio (1997) show that the
potential sources of inputs are mostly exhausted in many countries.
Hence, future agricultural growth in most countries will not rely on
mobilizing inputs but will depend on rising productivity, including the
adoption of innovations, more efficient use of inputs, and improved
efficiency through expanding the scale of production. However, over
the long run, the record in the literature is not very encouraging.
Indeed, in one of the most exhaustive studies of the productivity of
Asian agriculture, Kecuk Suhariyanto and Thirtle (2001) estimated that
between 1965 and 1996 the annual growth rate of TFP was only 0.31
percent, although rising somewhat.
This study seeks to build on the previous literature while also
reevaluating TFP in Asia. The literature on the analysis of intercountry differences in agricultural efficiency and TFP growth has
expanded significantly in the past two decades due to the availability of
new panel data sets and the development of frontier analysis. One type
of frontier analysis, Stochastic Frontier Analysis (SFA), which is a
parametric approach, allows the analyst to not only calculate TFP, but
also decompose changes in TFP into associated components: technical
change, changes in technical efficiency, and scale economy changes.
Another type of frontier analysis, the Data Envelopment Analysis
(DEA) model, is non-parametric. Previous attempts to examine TFP
across a wide number of Asian countries (e.g. Kecuk Suhariyanto and
Thirtle, 2001; Trueblood and Coggins, 2003; Coelli and Rao, 2005)
used an index approach. Details of the SFA technique are described
later in the paper and in Coelli, et al (2005).
This study will also pay particular attention to the former
Socialist countries that are currently in transition – China and
Mongolia in East Asia; Cambodia, Lao PDR, and Vietnam in Southeast
Asia; and the nations of Central Asia.2 It is important when trying to
2
Myanmar is included in the overall TFP calculations but is not discussed in detail
given limited access to information.
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sketch a picture of all of Asia that transition countries be included
given they represent almost one-half of the region’s population and
more than one-half of the land area for several reasons. In the past,
because of data problems (both absence of data and differences in the
nature of data between Socialist and non-Socialist countries) many
economic analyses simply ignored these countries (e.g. Young, 1995;
Keijiro Otsuka, Hiroyuki Chuma, and Yujiro Hayami, 1992; Pingali,
Heisey, and Gerpacio, 1997). In Kecuk Suhariyanto and Thirtle (2001),
although China and some East and Southeast Asia nations were
included, those in Central Asia were not.
While a number of papers have also looked at the effect of
market-orient reforms on agricultural performance (e.g. Lerman, 2000;
Macours and Swinnen, 2002), limited data kept the authors from
covering a broad range of countries and only allowed them to use
partial measures of productivity. Swinnen and Rozelle (2006) is one of
the only cross regional papers that examines inter-country comparisons
(including transition nations) of agricultural TFP. In their work,
however, they admit that the coverage of their work is spotty and their
use of different productivity measures in different countries does not
facilitate comparisons.
To fill these gaps, the main purpose of this paper is to
understand the state of productivity improvements in Asia, the world’s
most populated region. To meet this overall goal, this study has three
objectives. First, this paper seeks to measure TFP growth and conduct
a cross-countries comparison of TFP growth in 27 Asian countries over
a 25-year period, 1979-2004. Because of increased availability of data
on enough variables on enough countries for sufficient years, it is
possible to rigorously analyze differences in productivity for a large
number of countries over time and update the analysis to a more recent
period. Second, this paper utilizes a nonparametric Malmquist index
approach and the most recent Food and Agriculture Organisation
(FAO) data to decompose TFP growth of these transition countries into
two of the sources of productivity growth: technical change and
changes in technical efficiency. These sources are important because
they provide useful information to policymakers that want to design
suitable policies to achieve greater rates of TFP growth. Finally, this
paper seeks to examine agriculture’s productivity performance in the
Greater Mekong Subregion (GMS) countries, Cambodia, China, Lao
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PDR, Myanmar, Thailand, and Vietnam. 3 Because only a few
empirical studies have examined agricultural productivity
developments in this region, this study will reveal and compare the
magnitude and direction of TFP growth on each individual GMS
country for 1979-2004.
The next section presents the underlying construction of the
Malmquist TFP index decomposition. The following section discusses
the data set and the definitions of the variables used in this study. The
empirical results are then presented and discussed and the final section
concludes and summarizes.
The Malmquist TFP Index Decomposition
The TFP index is theoretically defined as the ratio of an output
quantity index to an input quantity index. Färe, et al. (1989, 1994)
proposed a Malmquist TFP index to measure TFP change using a
nonparametric technique or Data Envelopment Analysis (DEA)
approach. The Malmquist TFP index is defined using the outputoriented distance function identified by Shephard (1953).
Let the input vector at period t = 1,…, T with n = 1,…, N
inputs be denoted as xt = ( x1t , x2t ,..., x Nt )   N and the output vector at
period t with m = 1,…, M outputs be denoted as yt =
( y1t , y 2t ,..., y Mt )   M . The Shephard’s output-oriented distance
function at period t is defined as:

Dot ( xt, yt )

min{T : ( yt/ T )  Pt(xt)},

(1)

where Pt(xt) represents an output requirement set at period t and Dot ( xt,
yt) represents the minimum amount by which yt can be deflated and
still remain producible with xt. The value of Dot ( xt, yt) will be less
than or equal to one if and only if (xt, yt)  Pt(xt). Furthermore, Dot ( xt,
yt) = 1 if and only if (xt, yt) is located on the outer boundary of the
feasible production set which occurs only if production is technically
3
The China portion of the GMS is normally restricted to the Province of Yunnan.
The GMS is defined in this paper, for purposes of analysis, to include all of China. As
noted, Myanmar has been included in overall TFP calculations but excluded from
individual analysis.
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efficient. Therefore, Dot ( xt, yt) is equivalent to an output-oriented
measure of Farrell technical efficiency (TE).
Equation (1) indicates that the output-oriented distance
function, Dot ( xt, yt), is evaluated using observed data at period t
relative to the reference technology at period t. Suppose there are
i 1,..., I t firms which produce M outputs y mi ,t , m = 1,…, M, using N
inputs xni ,t , n = 1,…, N, at each time period t = 1,…, T. The linear
programming (LP) problem for solving the output-oriented distance
function in equation (1) is given by

max T = [ Dot ( xt, yt )]-1

(2)

subject to
I

Ty mi ,t d ¦ Oi ,t y mi ,t ,

m = 1,…, M,

xni ,t t ¦ Oi ,t xni ,t ,

n = 1,…, N

Oi ,t t 0 ,

i = 1,…, I

i 1
I

(3)

i 1

where Oi,t indicates intensity weights, which make the activity of each
observation expand or contract to construct a piecewise linear
technology. The left-hand sides of the input and output inequalities
indicate the set of observations to be evaluated, and the right-hand
sides show the technology sets.
The output-oriented Malmquist TFP index proposed by Färe,
et al. (1989, 1994) consists of four output-oriented distance function.
The change of TFP between period t and t + 1 is defined as:
1/ 2

t 1

t 1

t

t

M o (x , y , x , y )

ª Dot ( x t 1 , y t 1 ) Dot 1 ( x t 1 , y t 1 ) º
« t t t u
» . (4)
Dot 1 ( x t , y t ) ¼
¬ Do ( x , y )

The Malmquist TFP index can be decomposed in a way that
highlights what sources are attributed to the TFP growth as:
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t 1

t 1

t

t

M o (x , y , x , y )

Dot 1 ( x t 1 , y t 1 )
Dot ( x t , y t )
ª Dot ( x t 1 , y t 1 )
Dot ( x t , y t ) º
 « t 1 t 1 t 1 u t 1 t t »
¬ Do ( x , y ) Do ( x , y ) ¼

(5)

1/ 2

,

where the first ratio outside the square brackets is called the “efficiency
change” component, which measures the change in the output-oriented
measure of Farrell TE between periods t and t + 1. The efficiency
change component simply compares the distances of two observations,
( x t , y t ) and ( x t 1 , y t 1 ) , to the corresponding frontier technology at
period t and t + 1. It measures whether production is catching up with
or falling behind the frontier technology. It is assumed that this
component captures diffusion of technology related to differences in
knowledge and institutional setting. The remaining part of the index is
a measure of “technical change.” It is the geometric mean of the shift
in technology in period t and t + 1 using observed data at ( x t , y t ) and

( x t 1 , y t 1 ) . This term captures changes in technology at a national
level. All three terms, i.e., the change in TFP, and its decomposition to
the change in efficiency and the change in technology, are interpreted
as progress, no change, and regress when their values are greater than 1,
equal to 1, and less than 1, respectively.
Figure 1 illustrates the output-oriented Malmquist TFP index
decomposition for a two-output case. The frontier technology for
period t is given by the piecewise linear production possibility frontier,
Pt(xt). When a firm’s operations are technically efficient, its
production activity occurs at the extreme point of the convex hull of
this frontier (B and C). Line segments extending from B and C, i.e.,

AB and CD , indicate strong disposability of outputs (i.e., disposal of
excess outputs is free). Consider the period t and t + 1, the observed
input-output combination is located inside the piecewise linear
production possibility frontier Pt(xt) and Pt+1(xt+1), respectively. This
implies that the productions are not technically efficient for both
periods t and t + 1. The output-oriented distance function for the
observation at period t relative to the frontier technology at periods t is
given by 0a / 0b while the output-oriented distance function for the
observation at periods t + 1 relative to the frontier technology at
periods t + 1 is given by 0e / 0 f . Values of these two distance
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functions with respect to the same period are less than or equal to one.
In order to calculate the Malmquist TFP index, the cross-period
distance functions are required. The output-oriented distance function
for the observation at period t relative to the frontier technology at
period t + 1 is given by 0a / 0c . Similarly, the output-oriented
distance function for the observation at period t + 1 relative to the
frontier technology at period t is given by 0e / 0d . Values of the
cross-period distance functions can be greater, equal to, or less than
one. The components attributable to TFP growth, i.e. the change in
efficiency and the change in technology, can be measured using these
four output-oriented distance functions. A change in efficiency is

ª 0e / 0 f º

where a change in technology from
given by the ratio «
¬ 0a / 0b »¼

ª 0e / 0 f

0a / 0b º

period t to t + 1 is given by the ratio «
u
¬ 0e / 0d 0a / 0c »¼

1/ 2

.

Figure 1 – The Output-oriented Malmquist TFP Index
Decomposition
Figure 1 – The Output-oriented Malmquist TFP Index Decomposition
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In order to calculate the Malmquist TFP index, it requires the
solving of four LP problems for the output-oriented distance functions,
t
t 1
t
t 1
i.e. Do ( xt, yt), Do ( xt+1, yt+1), Do ( xt+1, yt+1), and Do ( xt, yt). The
t
LP problem for solving Do ( xt, yt) is given in equation (2) and (3), and
t
the required LP problem for solving Do ( xt+1, yt+1) is given as:

max T = [ Dot ( xt+1, yt+1 )]-1

(6)

subject to:
I

Ty mi ,t 1 d ¦ Oi ,t y mi ,t , m = 1,…, M,
i 1
I

xni ,t 1 t ¦ Oi ,t xni ,t ,

n = 1,…, N

Oi ,t 1 t 0 ,

i = 1,…, I

(7)

i 1

where Do ( xt+1, yt+1) = min{T : ( yt+1/ T )  Pt(xt+1)} represents the
output-oriented distance function evaluated using observed data at
period t + 1 relative to the reference technology at period t.
The other two required LP problems needed to solve for the
t 1
t 1
output-oriented distance function, i.e., Do ( xt+1, yt+1) and Do ( xt, yt),
are mixed-period problems. They can be calculated like equation (2) to
(3) and (6) to (7), respectively, by interchanging subscript t and t + 1,
t 1
where Do ( xt+1, yt+1) = min{T : ( yt+1/ T ) Pt+1(xt+1)} is defined as the
output-oriented distance function evaluated using observed data at
period t + 1 relative to the reference technology at period t + 1.
t 1
Similarly, Do ( xt, yt) = min{T : ( yt/ T )  Pt+1(xt)} is defined as the
output-oriented distance function evaluated using observed data at
period t relative to the reference technology at period t + 1.
t

Description of the Data
The empirical analysis in this study focuses on agricultural
production of 27 Asian countries. The primary source of data is the
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website of the FAO of the United Nations (UN). Specifically, the
agricultural statistics were acquired from the AGROSTAT system,
which is supported by the Statistics Division of the FAO. The data
used to measure agricultural performance contain the measurements of
agricultural output and input quantities. In this study, the production
technology is presented by two output variables (crop and livestock
output) and five input variables (land, tractor power, labor, fertilizer,
and livestock).
Output Variables
The output series are derived by aggregating detailed output
quantity data on 127 agricultural commodities (115 cropping
commodities and 12 livestock commodities). By following Coelli and
Rao (2004), the construction of the output data series used two basic
steps. First, the Geary-Khamis method was used to construct output
aggregates from the output quantity data. To do so, average
international prices (expressed in USD) are used for the base period
1999-2001. 4 Second, the aggregate output values during the base
period were used to generate an aggregate output series from 19922002 using the FAO production indices for crops and livestock
separately.5
Input Variables
Given limitations on the number of input variables that could
be used in the analysis (due to lack of data on other variables on the
FAO website), only five input variables are used in this study. The
input variables are defined as follows:



Land input variable represents arable land in each country in
each year. Arable land includes permanent crop and pasture
land. The variable is measured in hectares.
Tractor input variable represents the total number of wheeled
and crawler tractors that are used in agriculture.

4

Detailed information on how international average prices are constructed can be
found in Rao (1993).
5
See the FAO STAT (FAO, 2004) for details regarding the construction of production
index numbers.
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Labor variable refers to the number of economically active
people in agriculture. It is best thought of as a measure of the
number of laborers in the agricultural sector.
Fertilizer input variable sums up, in nutrient-equivalent terms,
the commercial use of nitrogen, potassium, and phosphate
fertilizers. The variable is expressed in thousands of metric
tons. The fertilizer input variable is defined by following the
approaches of other studies on inter-country comparison of
agricultural productivity (Yujiro Hayami, 1970; Fulginiti and
Perrin, 1997).
Livestock input variable is the sheep-equivalent of the six
categories of animals used in constructing this variable. The
six categories considered are buffaloes, cattle, pigs, sheep,
goats, and poultry. The total number of each category of these
animals is converted into sheep equivalents using a standard
conversion factor: 8.0 for buffalos and cattle; 1.0 for sheep,
goats, and pigs; and 0.1 for poultry (Yujiro Hayami and Ruttan,
1970).

Panel data on 27 Asian countries over 1979-2004 are used in
the empirical analysis. These countries account for more than 46
percent of global agricultural outputs and 56 percent of the world’s
population. The countries account for 94 percent of the population of
Asia. Only a small number of nations (Bahrain, Brunei, Bhutan,
Cyprus, Jordan, Kuwait, Lebanon, Maldives, Oman, Qatar, and
Singapore) are excluded due to the absence of data.
According to the regional groupings based on geography used
by the UN Statistics Division, countries selected for analysis are
categorized into five regions:






Central Asia (CA) – Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan.
East Asia (EA) – China, Japan, Republic of Korea, and
Mongolia.
Southeast Asia (SEA) – Cambodia, Indonesia, Lao PDR,
Malaysia, Myanmar, Philippines, Thailand, and Vietnam.
South Asia (SA) – Bangladesh, India, Islamic Republic of Iran,
Nepal, Pakistan, and Sri Lanka.
West Asia (WA) – Iraq, Israel, Saudi Arabia, and Syrian Arab
Republic.
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Results
Examining TFP growth and the forces that are driving overall
TFP growth of Asian economies is important because they provide
useful information to policymakers that want to design suitable policies
to maintain or achieve greater rates of TFP growth. To calculate the
Malmquist TFP index and its components – that is, change in
technology and technical efficiency – the linear programming (LP)
problems are solved on data for 27 countries from 1979 to 2004, using
the DEA method to construct a piecewise linear production frontier for
each year in the sample. The DEA method can be solved using the
DEAP Version 2.1 software program (Coelli, 1996). The results
obtained from the LP problems are organized into sections: all Asian
countries, groups of Asian countries, and GMS countries.
All Asian Countries
Table 1 provides a summary of weighted growth rates of the
Malmquist TFP Change (MTC) and its decomposition into technical
efficiency change (TEC) and technical change (TC) for each country
group. The TEC component (when it is positive) explains the
“catching-up” part of TFP growth whereas the TC component (when it
is positive) explains the “frontier-shift” part of TFP growth. The
record of all Asian economies is reported in Section A.
Overall, the annual growth rate of TFP across all of Asia (the
27 countries in this study) is positive and nearly 1.9 percent (Table 1,
section A, row 6, column 5). A growth rate of 1.9 percent is typically
considered as a sign that agriculture is healthy in terms of its
improvement in productivity. It is higher than the 1.5 percent growth
rate in Asia’s population during the 1990s (Asian Development Bank
[ADB], 2001). Most developed countries that are considered to have
well performing agricultural economies (e.g., the United States,
Germany, and Australia) have consistently posted TFP growth rates of
more than 1.5 percent (Bureau, Färe, and Grosskopf, 1995).
The importance of examining productivity shifts over the past
decade are important since this fairly robust rate of TFP growth for
Asia over the entire study period is largely driven by rises in TFP
during the past 10 years (Table 1, Section A, column 5). Between
1979 and 1995, TFP growth averaged only a bit over one percent,
rising from 0.66 percent in the 1979-85 period to 1.74 and 1.82 percent
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Table 1 – Weighted Average Growth Rates of the Malmquist TFP
Index Change for Each Region, 1979-2004 (%)
Region / period

TEC

TC

MTC

A) All
1979-85
1985-90
1990-95
1995-2000
2000-04
1979-2004

-0.455
0.183
-0.356
-0.677
0.349
-0.191

1.110
1.556
2.177
2.653
2.874
2.074

0.655
1.739
1.821
1.976
3.223
1.883

B) South Asia
1979-85
1985-90
1990-95
1995-2000
2000-04
1979-2004

-0.157
0.075
-0.245
-0.107
-0.205
-0.128

1.697
1.759
2.129
2.281
2.385
2.050

1.540
1.835
1.884
2.174
2.180
1.923

C) Southeast Asia
1979-85
1985-90
1990-95
1995-2000
2000-04
1979-2004

0.156
1.036
-0.130
0.200
0.649
0.383

-0.463
0.225
0.894
1.632
1.815
0.821

-0.307
1.261
0.764
1.832
2.465
1.203

D) West Asia
1979-85
1985-90
1990-95
1995-2000
2000-04
1979-2004

0.461
-0.315
0.079
-0.387
0.146
-0.003

-1.629
-0.864
0.136
0.964
1.152
-0.048

-1.168
-1.179
0.215
0.577
1.298
-0.051

E) East Asia
1979-1985
1985-90
1990-95
1995-2000
2000-04
1979-2004

-0.787
0.175
-0.681
-1.026
0.792
-0.305

2.042
1.876
2.183
2.651
2.980
2.346

1.255
2.051
1.502
1.624
3.772
2.041

F) Central Asia
1992-95
1995-2000
2000-04
1992-2004

0.365
-0.646
-1.043
-0.441

0.810
2.164
2.922
1.965

1.175
1.518
1.879
1.524
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during the 1985-90 and 1990-95 periods, respectively. These numbers
are remarkably consistent with those of Kecuk Suhariyanto and Thirtle
(2001) who found the growth of TFP in Asia before 1996 was around
one percent. After 1995, the rate of growth of TFP accelerates, rising
by 1.98 percent in 1995-2000 and by 3.22 percent in 2000-04.
The findings of the decomposition analysis demonstrate
convincingly that the relatively high overall rate of TFP growth and its
recovery over the past two decades has relied, in general, on
technological change (TC – Table 1, Section A, column 4). In fact,
through the entire period (except in 1985-90 and after 2000), the rate of
TC exceeds TFP growth. Between 1980 and 2004, the adoption of new
varieties of crops, the extension of new breeds of livestock, and other
breakthroughs pushed up the production frontier by 2.07 percent
annually. During 1995-2004, TC grew by over 2.7 percent annually.
While in this paper it is beyond the scope of analysis to identify the
exact sources of TC, according to work by Evensen and Golin (2003),
David and Keijiro Otsuka (1994), and Pingali, Hossain, and Gerpacio
(1997), the second generation of the Green Revolution appears to be
succeeding in keeping the rate of TC high.
Rates of TC that exceeded TFP growth were needed to keep
TFP growing at a healthy rate since the decomposition analysis shows
that during the study period TFP has been pulled down due to declining
technical efficiency (TEC – Table 1, section A, column 3). According
to the results, TFP growth between 1979 and 2004 would have been
0.19 percent higher had efficiency levels not fallen. Over time, TEC
has changed less consistently. In the most recent period (2000-04),
somewhat surprisingly (given the continued rise in off-farm
employment that might be one factor behind falling efficiencies), TEC
rose by 0.35 percent. When combined with TC, this explains why TFP
growth was so high in 2000-04.
In summary, for Asia as a region as a whole, productivity
growth is relatively robust and rising. This is good news for those
concerned about keeping balance in Asia and world food markets,
especially given the secular declining trends in cultivated land, labor,
and water (Pingali, 2001). If Asia’s food output is going to help
contribute to world supplies, productivity is going to need to continue
since it is likely that resources will continue to flow out of the sector as
development in many of the region’s countries continues. The
importance of agricultural R&D is clear from the findings as TC
accounts for all of the growth in TFP. One implication of the results is
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that if the factors that are contributing to the falls in TEC can be
reversed, it is possible that TFP could grow even faster.
Comparing the Results for Groups of Asian Countries
In examining TFP growth during the study period in the
regions of Asia that have been the focus of most past studies, the
aggregate story of TFP growth would be somewhat different than when
looking at the region as a whole (as this study did in the previous
section). The record of the major regions from traditional Asia can be
seen in Sections B, C, D, and E in Table 1. In the table, the results of
the TFP analysis are given for each of the study’s sub-periods as well
as the findings of the decomposition analysis.
The annual growth rate of TFP in SA is nearly two percent and
rising over time (Table 1, section B). In addition, the rate of TC
exceeds that of TFP growth in all periods, except 1985-1990, meaning
that TC in SA, as in Asia as a whole, is responsible for all of the
growth. This high rate of TC in SA is needed since the TEC
component is negative (also like that in Asia as a whole).
Interestingly, the patterns of TFP growth in EA parallel those
of the rest of Asia. The annual growth rate of TFP is about two percent
(Table 1, section E, row 6, column 5). TFP growth in EA would have
been 0.31 percent higher had efficiency levels not fallen (Table 1,
section A, column 3). The findings of the decomposition analysis
demonstrate convincingly that the relatively high overall rate of TFP
growth has been driven largely by the increase of TC. According to
the results, TC in EA has grown by 2.22 percent annually between
1979 and 2004 (Table 1, section A, column 4). The rate of TC exceeds
that of TFP growth in all periods, except the period between 1985-90
and 2000-04. The increasingly robust performance of SA and EA is at
least one driver of the results found in Asia more generally.
The healthy performance in SA and EA is not matched by the
other regions (Table 1, sections C and D). The growth rate of TFP in
SEA is only around 1.2 percent, about half that of Asia as a whole.
This rate in SEA, however, is at least positive; that in WA is negative.
In the case of WA, between 1979 and 2004, on average, TFP has fallen
by 0.05 percent annually. Technological change, although contributing
to TFP growth slightly in SEA, drags down TFP growth in WA.
Finally, while TEC is negative in WA, it is slightly positive in SEA.
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The Asia story, had it relied on these four regions (SA, SEA,
WA and EA) alone, would not have been such an encouraging one. In
fact, if this study had only included the countries in these regions (the
nations that were mostly studied in the past), the estimated rate of TFP
growth would have been much lower. Although not reported in the
table, the rate of increase in TFP from the four regions between 1979
and 2004 was 1.92 percent. While not as spectacular as SA and EA
regions, the record of CA nonetheless is a positive one (Table 1,
section F). During the entire period (1992-2004 for CA – due to the
absence of data in earlier periods) the growth rate of TFP reached 1.52
percent. Between 2000 and 2004, TFP rose by a rate of 1.88 percent,
almost as fast as Asia as a whole for the study period. This area, which
is sometimes thought to be an underperformer (Swinnen and Rozelle,
2006), in fact, has not performed that poorly in terms of TFP growth.
Like Asia as a whole, shifts in TC are fully responsible for the growth
in TFP and TEC detracted from TFP growth.
Agricultural Productivity Performance in the GMS
In 1992, the six countries of the GMS established an economic
cooperation mechanism, designed to enhance economic relations, with
assistance from the Asian Development Bank. About 300 million
people live within the GMS region; the great majority of these people
live in rural areas where they lead subsistence or semi-subsistence
agricultural lifestyles. Agriculture is the single most important
economic sector in this region. It contributes over 40 percent of GDP
and provides employment for 75 percent of the population.
Sustainable and equitable development is intrinsically linked with
improvements in the agricultural sector.
During the past two decades, many countries in the GMS
began major market-oriented reforms of their planned economies,
starting with China’s introduction of the household responsibility
system in the late 1970s. Almost a decade later, the other countries
with heavily regulated economies – Cambodia (1989), Lao PDR (1986),
Myanmar (1989), and Vietnam (1986) – began to shift their
constitutions toward more market-style fundamentals. Economic
reforms helped transform the structure and volume of their agricultural
production, consumption, and trade, and introduced important changes
in agricultural productivity. However, only a few empirical studies
have examined agricultural productivity developments in the GMS.
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This study investigates differences among the GMS countries
in terms of the magnitude and direction of their agricultural
performance from 1979 to 2004, including examining changes
following market reform. Table 2 reports the MTC decomposition into
TEC and TC by the GMS countries during 1979-2004. The annual
growth rate of TFP in China is nearly 2.5 percent (Table 2, section A,
row 6, column 5). A growth rate of 2.5 percent typically reflects a
healthy improvement in agricultural productivity. In fact, the TFP
growth rate for China over most of the period is nothing short of
remarkable. Between 1986 and 1995, China’s TFP growth did not fall
below two percent annually over any five-year period. Between 2001
and 2004, TFP grew at more than four percent annually. While
extremely high, these rates are consistent with those estimated by Jin
Songqing, et al. (2007), which shows (with a completely different set
of data) that TFP rates of cropping and livestock are high by
international standards and growing over time. The performance of
China’s productivity is driven by TC – and hurt by TEC (Table 2,
section A). TFP growth in China would have been 0.08 percent higher
had efficiency levels not fallen. A large number of quantitative
efficiency studies on transition economies conclude that land
fragmentation resulting from changes to land tenure systems and
property rights significantly correlated with production inefficiency
(Hong Son Nghiem and Coelli, 2002; Brümmer, Glauben, and Lu,
2006). Furthermore, evidence from existing studies demonstrates that
education or skill training is one of the major factors helping to
improve technical efficiency (Liu Yunhua and Wang Xiaobing, 2005).
Associated with the rapid development of town and village enterprises
in the late 1980s, the government actively promoted the shift of
farmers into off-farm employment. Consequently, laborers with higher
education were more likely to work off-farm.
Examining the components of Malmquist TFP decomposition
over the study period, TEC was negative at the start of China’s market
reforms and fell again during the Asian financial crisis of 1997-99.
However, TEC has improved agricultural growth in recent years.
Indeed, during the entire study period, TC rose by 2.54 percent
annually (Table 2, section A, row 6, column 3). Adoption of new
technology in agriculture occurred after the start of the market reforms,
improving agricultural growth over the period. As shown in Jin
Songqing, et al. (2002), investments in research and development
accounted for most of this growth. An analysis of China’s agricultural
economy over the entire reform period, described in Huang Jikun,
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Table 2 – Weighted Average Growth Rates of the Malmquist TFP
Index Change for GMS Countries, 1979-2004 (%)
Country / period

TEC

TC

A) China
1979-85
1986-90
1991-95
1996-2000
2001-04
1979-2004 (post-reform)

-0.895
0.679
-0.437
-1.170
1.435
-0.078

2.321
2.075
2.530
2.851
2.915
2.538

1.426
2.754
2.093
1.681
4.350
2.461

B) Cambodia
1979-84
1985-88
Pre-reform
1989-93
1994-98
1999-2002
2003-04
Post-reform
1979-2004

-0.719
-0.682
-0.701
0.130
0.215
-0.765
0.247
-0.043
-0.262

0.344
0.417
0.380
0.701
0.865
0.973
0.951
0.873
0.709

-0.375
-0.265
-0.320
0.831
1.080
0.208
1.198
0.829
0.446

C) Lao PDR
1979-85 (pre-reform)
1986-90
1991-95
1996-2000
2001-04
Post-reform
1979-2004

-0.198
-0.816
0.633
-0.784
0.653
-0.078
-0.102

-0.361
-0.032
0.438
1.081
1.059
0.636
0.437

-0.559
-0.848
1.071
0.297
1.712
0.558
0.335

D) Thailand
1979-85
1986-90
1991-95
1996-2000
2001-04
1979-2004

0.288
0.431
0.272
-0.774
0.529
0.149

0.413
0.940
1.019
0.972
1.126
0.894

0.701
1.371
1.291
0.198
1.655
1.043

E) Vietnam
1979-85 (pre-reform)
1986-90
1991-95
1996-2000
2001-04
Post-reform
1979-2004

-1.116
0.122
0.059
-0.073
0.532
0.160
-0.095

-0.586
1.745
1.722
1.186
1.253
1.477
1.064

-1.702
1.867
1.781
1.113
1.785
1.637
0.969
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Keijiro Otsuka, and Rozelle (2007), explains why TEC falls. Problems
with the extension system, disequilibrium from rapid change, the
relatively rigid tenure system, and demographics have kept farms in
China relatively small and inefficient.
In contrast to China, Cambodia (Section B) and Lao PDR
(Section C) are the two GMS countries with the smallest shares of
agricultural output. They have experienced small, positive TFP growth
rates (Table 2) over the study period. The patterns of TFP growth in
Cambodia parallel those of Lao PDR. The annual growth rate of TFP
over the study period is 0.45 percent in Cambodia (Table 2, section B,
column 5) and 0.34 percent in Lao PDR (Table 2, section C, column 5).
Between 1979 and 2004, the adoption of new varieties of crops and
other breakthroughs pushed up the production frontier by 0.71 percent
annually in Cambodia (Table 2, section B, column 4) and by 0.44
percent annually in Lao PDR (Table 2, section C, column 4). TFP
growth has been pulled down due to a decline in TEC at a rate of 0.26
percent annually in Cambodia (Table 2, section B, column 3) and 0.10
percent annually in Lao PDR (Table 2, section C, column 3). These
results suggest that the diffusion of technology related to differences in
knowledge and institutional settings is a major source slowing
agricultural growth. However, two other factors also explain low TFP
growth in these two countries. First, although they could intensify
cropping, mainly rice, by harvesting at least twice a year, most farmers
only plant once per year due to limited investment and technology as
well as infrastructure constraints. Second, farmers lack training in
efficient planting techniques. Consequently, the yield per hectare is
low compared to elsewhere in the GMS
While not as big as China, Vietnam is among the leading
nations in agricultural output in the GMS. Vietnam has not only
achieved self-sufficiency in rice production, but is now a major global
food exporter and is the world's third leading exporter of rice,
competing actively with Thailand and the United States in this global
market. Between 1979 and 2004, the annual growth rate of TFP in
Vietnam is positive and nearly one percent (Table 2, section E, row 8,
column 5). TFP growth has relied, in general, on TC. In fact, through
the entire period, the rate of TC was higher than 2.5 percent. TFP
growth would have been 0.10 percent higher had efficiency levels not
fallen (Table 2, section E, column 3).
The findings of the
decomposition analysis demonstrate that the overall rate of TFP growth
has relied, in general, on TC. According to this study’s results, TC has
grown by 1.06 percent annually between 1979 and 2004 (Table 2,
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section E, column 4). The adoption of new technology in Vietnam is
the main factor that has driven TFP growth over the study period.
Before the transition period, Vietnam experienced agricultural TFP
regress, due to inefficient use of inputs in agricultural production and
poor machinery used in farms. TFP growth, however, has improved
significantly since 1986. Following market reforms, adoption of
agricultural innovations and more efficient use of farm inputs have
driven TFP growth in Vietnam. The performance of Vietnam’s
productivity, however, was hurt by TEC during the Asian financial
crisis. Over the past decade, government policies in Vietnam that have
encouraged farmers to invest in agricultural production have succeeded,
resulting in sustained agricultural growth.
In all cases in which transition economies experienced positive
TFP growth after the start of their market reforms (China, Cambodia,
and Vietnam), the TC growth was also positive. However, only
Cambodia and Vietnam exhibited a positive TEC at the early transition
stage. Technological improvements occurred at the start of the market
reforms in all transition nations except Lao PDR. Improvements in
technical efficiency in farming took longer, occurring five years after
reform started in China and Lao PDR.6 On the other hand, Cambodia
and Vietnam experienced a positive TEC at the start of their market
reforms. In all of these transition nations, TFP growth improved after
the transition with China and Vietnam exhibiting impressive TFP
growth rates. However, Cambodia and Lao PDR exhibit small positive
TFP growth rates. It is difficult – and beyond the scope of this paper –
to determine why the TFP growth rates were so positive in some of
these countries and less so in others. Swinnen and Rozelle (2006) state
that differences in the performance of the transition countries are due
to differences in pricing, land rights, and marketing policies. If this
were the GMS case, it would lead to the further question of why
different countries adopted different policy regimes.
Turning to agricultural productivity in Thailand, the only GMS
country that is not a transition economy, the annual growth rate of TFP
between 1979 and 2004 is 1.04 percent (Table 2, section D, column 5).
6

The overall results of TFP growth decomposition obtained in this study are generally
consistent with previous studies. However, some previous studies found evidence that
China’s productivity growth improved significantly at the beginning of its market
reforms whereas this study showed it took almost five years before China experienced
high TFP growth. It is beyond the scope of this preliminary study to investigate this
discrepancy. Whether these inconsistent results are due to different productivity
measures or different data sets will be a challenging question for future research.
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TFP growth is driven by TC (0.89%). Most of TFP growth can be
accounted for by investments in research and development and
innovation adoption in agriculture. The contribution of TEC to TFP
growth is positive at a rate of 0.15 percent annually. Through the
entire period (except in 1996-2000), the contribution of TEC to TFP
growth is positive. A decline in TEC occurred during the Asian
financial crisis in 1997, which kept farms relatively inefficient. The
overall findings indicate that both technology improvement in
agriculture and more efficient use of inputs in farms have driven
overall TFP progress in Thailand during the past two decades.
In summary, for the GMS as a whole, agricultural productivity
growth has been on the rise recently. China is the top performer,
followed by Thailand and Vietnam. Cambodia and Lao PDR have not
done as well.
Conclusion
Since 1979, TFP has grown nearly 1.9 percent per annum in
Asia, a healthy improvement in agricultural productivity. The
decomposition of TFP shows convincingly that technology
improvement is the primary driver of the relatively high rate of TFP
growth, which would have been even higher if TEC had not declined.
The increasingly robust performance of Southern and East Asia
contributes strongly to Asia’s overall performance.
For the GMS, large differences exist between countries in
terms of the magnitude and direction of agricultural TFP growth during
the past two decades. All of the transition nations experienced
improved TFP growth following market reform. Overall, China,
Thailand (not a transition economy), and Vietnam performed the best.
In summary, for the GMS and Asia as a whole, agricultural
productivity growth is relatively robust and rising. This is good news
for those concerned about keeping balance in Asia and world food
markets, especially given the secular declining trends in cultivated land,
labor, and water. If Asia’s food output is going to help contribute to
world supplies, productivity is going to need to continue to rise since it
is likely that resources will continue to flow out of the sector as
development continues. Improvements in performance and efficiency,
as well as continued technology transfer and adoption, are required for
Asian economies to meet the demand for food and anticipated
increases in world population for the first half of this century.
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Trading with China: Myth versus Reality
Aksornsri Phanishsarn1

Introduction
In 1979, China embarked on an ambitious economic reform,
including gradually opening the country to the outside world. The
reform and transformation produced over two decades of astounding
economic growth. By 2006, China had become the world’s fourth
largest economy with a gross domestic product (GDP) of USD 2.68
trillion and the world’s third biggest trading nation (after the United
States and Germany). China’s unprecedented growth has been built on
the strength of its manufacturing exports, producing the highest level
of foreign exchange reserves in the world. China’s total trade equaled
64 percent of its GDP (Ministry of Commerce, China, 2007)
With this growth, the opening of the country, and its shear size,
many outsiders view China as a vast potential market ready to tap.
However, what this enthusiasm sometimes lacks is an appreciation for,
and in-depth understanding of, the complexity and diversity the
Chinese market presents, particularly to the outsider. This paper will
discuss several of the commonly held myths about the Chinese market
in light of current realities and provide recommendations for how best
to understand and access the market.

1

Assistant Professor, Faculty of Economics and Member of the Committee of the
Chinese Studies Center, Thammasat University, Bangkok, Thailand. Visiting Scholar
(April-June 2005), Yunnan University, Kunming, China.
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Population
(million)

Exports ($b)

Imports ($b)

Retail sales
consumer goods
($b)

Per capita GDP
($)

Guangdong

270.1
(1)

2,951
(6)

91.9
(3)

241.0
(1)

198.2 12,360 58,762
(1)
(2)
(1)

Shandong

223.6
(2)

2,427
(7)

92.5
(2)

47.7
(5)

Jiangsu

221.1
(3)

2,966
(5)

74.8
(5)

124.6
(2)

Zhejiang

162.3
(4)

3,346
(4)

49.0
(10)

81.6
(4)

42.3
(4)

7,720 19,009
(4)
(5)

55.9
(4)

Henan

127.9
(5)

1,370
(17)

93.8
(1)

5.6
(13)

3.5
(16)

1,230
(13)

2,877
(15)

40.6
(5)

Hebei

121.9
(6)

1,785
(11)

68.5
(6)

10.9
(10)

5.2
(11)

638
(15)

3,637
(12)

52.7
(8)

Shanghai

110.6
(7)

6,217
(1)

17.8
(25)

86.6
(3)

94.9
(3)

6,850 28,978
(5)
(3)

35.9
(8)

Liaoning

96.7
(8)

2,293
(8)

42.2
(14)

24.7
(8)

22.4
(8)

3,590 16,542
(7)
(7)

36.2
(6)

Sichuan

89.2
(9)

1,094
(26)

82.1
(4)

4.1
(17)

3.6
(15)

Beijing

83.2
(10)

5,488
(2)

15.4
(26)

18.4
(9)

35.1
(6)

41.4
(5)

FDI ($m)

Chinese
province
(rank)

GDP ($b)

Number registered
foreign enterprises

Table 1 – Basic Economic Characteristics of the Top-Ten Chinese
Provinces, 2005

95.2
(1)

8,970 20,153
(3)
(4)

74.0
(2)

113.9 13,180 33,321
(2)
(2)
(2)

68.8
(3)

907
(17)

4,075
(11)

36.0
(7)

3,530 10,980
(8)
(8)

35.1
(11)

Sources: National Bureau of Statistics of China (NBSC), 2007a; China Business
Handbook, 2007.
Note: USD 1 = RMB 8.28.

Myth 1: China is a Single Market of 1.3 Billion Consumers
China’s 1.3 billion people represent about one-fifth of the
human population. Many on the outside view China as a relatively
untapped and homogenous market of 1.3 billion potential consumers
growing wealthier by the day. Many foreign investors, having only
seen China’s wealthy cities – Guangzhou, Beijing, and Shanghai –
mistakenly extrapolate to the rest of the country. However, China is
not a single market but instead a collection of disjointed and very
different provinces, at varying levels of development, growing at
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different rates, with different expectations and tastes. The basic
economic characteristics of the top-ten Chinese provinces are shown in
Table 1.
Geographic Size as a Factor
Although China is a huge economy, it is also a vast country
with 22 provinces, 4 municipalities, and 5 autonomous regions spread
across 9.6 million square kilometers – the third largest country in the
world. Large disparities in geography, income, culture, taste, and
economic structure exist between these many regions. Rather than a
monolithic Chinese market, market characteristics vary by locality, in
many cases substantially.
Given China’s shear size and its current level of development,
domestic transportation of goods, whether domestic or imported, is still
costly and distribution channels for many products remain limited.
China’s transportation system is fragmented, with China’s coastal
regions benefiting from more advanced logistics systems than the
interior. Not only does inner China lack access to the sea but also it
suffers from inadequate and low-quality logistics relative to demand.
The decentralized system of administration in China allows
local and provincial governments to wield considerable power, with
local protectionism one result. Trade barriers exist among regions.
Combined with regulatory restrictions, this hinders efficient markets
and logistics across the country.
Box 1 – Case Study of China’s Local Protectionism
Business China, a Hong Kong-based newsletter, reported that in mid-1998
the municipal government of Shanghai passed regulations to protect its locally made
cars, Santana. Santana cars were made in Shanghai in a joint venture between
Volkswagen and the Shanghai Industry Automotive Corporation. The regulations
imposed extra licensing fees and sales tax on cars produced outside of the
municipality, adding as much as USD 9,600 in extra costs for an “imported” car
from other cities/provinces.
At the same time, in Wuhan, the capital city of Hubei Province, a
competing joint venture between Citroen and the local auto company Dong Feng
Motor manufactured a car known as the Fukang. In response to Shanghai’s
protectionism, Hubei authorities imposed a variety of taxes that nearly doubled the
cost of a Santana in Wuhan to USD 39,000.
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Income Disparities in the Chinese Market
Despite being the world’s fourth largest economy in GDP
terms in 2006, China’s per capita income of USD 2,034 is only ranked
105th in the world, below many of the world’s other developing
economies. This income is also distributed unequally among provinces,
with urban and coastal areas wealthier than the interior or rural regions.
Urban per capita income is about three times that of rural income.
China’s richest administrative zone, the coastal city of Shanghai (per
capita income of USD 6,217), is 10 times richer than the inner and
poorest province, Guizhou (USD 610) (China Statistical Yearbook,
2006). Different locations, economic structures, and development
policies among provinces and between rural/urban areas have
contributed to the unequal income distribution.
Although average income in all Chinese provinces has grown
since reform began in 1979, the extent of improvement differs
substantially among them with the coastal, urban centers benefiting the
most. In fact, the majority of China’s approximately 200-300 million
upper/middle income consumers are clustered in the coastal cities. The
nearly 70 percent of China’s population that is rural, particularly in the
inner western and central regions has benefited less from the economic
transformation. Land-locked, these regions lack the natural conditions
for developing foreign trade and account for only 10 percent of China’s
total exports. The central government’s development policy in the
early reform years, geared toward opening up the coastal region in the
1980s through the creation of special economic zones, enlarged these
regional differences. With geographical advantages, a relatively high
level of human capital, and better infrastructure, economic growth has
soared in the east along the coast.
These regional disparities and shifting income dynamics result
in different income levels, savings, and tastes, creating different
consumption patterns and a non-homogenous market across China.
Consumers in a rich and growing Shanghai are very different from a
poor, underemployed Guiyang worker in Guizhou Province. This eastwest economic gap is likely to remain for quite some time.
China’s Consumer Groups
Accessing the China market requires understanding the
different spending patterns and characteristics created by this
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urban/rural and coastal/interior divide in China. From a market
standpoint, China’s most important and wealthiest consumers reside in
the big cities – either along the coast (Shenzhen, Xiamen, and Qingdao
for example) or in the provincial capitals (Chengdu, Xi’an, and
Kunming for example). In addition, China’s accession to the WTO in
2001 has opened the country further, transforming the consumption
and spending patterns of the Chinese people, particularly the younger
generation.
Chinese consumers can be divided at the provincial/regional
level into four different groups.
GROUP 1. Group 1 comprises consumers in China’s major cities/urban
areas with populations exceeding five million people, including its four
municipalities and the provincial capitals:




Northern Area: Beijing municipality, Shanghai municipality,
Shenyang in Liaoning Province, Changchun in Jilin Province,
Harbin in Heilongjiang Province.
Central Area and Inner China: Chongqing municipality,
Wuhan in Hubei Province, Chengdu in Sichuan Province,
Xi’an in Shaanxi Province.
Southern Area: Guangzhou in Guangdong Province.

These cities/municipalities account for only 5.3 percent of
China’s total population but 24 percent of China’s GDP and 50 percent
of all retail sales. Resident incomes are rising rapidly, with an average
per capita income in Shanghai of USD 6,217 and Beijing of USD
5,488 in 2005 (NBSC, 2007a). These major urban centers also attract
large volumes of foreign investment, resulting in high business
competition.
GROUP 2. Group 2 comprises consumers in big cities, with populations
between one and five million people. Examples of major cities in this
group are Shenzhen in Guangdong Province, Dalian in Liaoning
Province, Xiamen in Fujian Province, and Qingdao in Shandong
Province, all of which have comparatively high income, similar to
Group 1, and modern transport and infrastructure. As transport and
production hubs for their regions, these cities provide great
opportunities for foreign products seeking access.

145

Aksornsri Phanishsarn

GROUP 3. Group 3 comprises consumers in medium-sized cities with
populations less than one million people. The average income and
market size of this group of consumers is substantially lower than for
Group 1 and 2. Given the intense competition in the first two markets,
Group 3 offers opportunities for smaller foreign businesses whose
capital is too small to compete in the larger markets.
GROUP 4. Group 4 comprises consumers in the rural areas. This is the
largest group of Chinese consumers, accounting for 70 percent of
China’s population. Their average per capita income is low and their
spending is focused primarily on the daily essentials. For the most part,
this market cannot afford imported products, requiring further income
growth and development before profitably tapping.
Within these four consumer groups, differences in consumers’
income, tastes, characteristics, and lifestyles still exist. There are rich
consumers in the rural areas and poor consumers in the richest cities.
Conclusion
As a large country, income, characteristics, and cultures vary
across regions, leading to different consumption patterns and tastes
across China. China is not a unified market of 1.3 billion people, but
rather a collection of fragmented and differing markets that vary by
region, income, and culture. Understanding these differences, many of
which originate at the provincial level, will enable foreign business
entrepreneurs and exporters to take better advantage of the
opportunities and potentials that each local market offers. There is no
short cut to investigating, observing, and surveying these distinct
regional markets.
Myth 2: Thailand Benefits from Trading with China, Especially in
Agriculture
Following the Agreement on Accelerating Tariff Reduction for
Vegetable-Fruits between Thailand and China, the so-called “ThailandChina FTA,” of October 2003 and the ASEAN-China Free Trade
Agreement (ACFTA) of July 2005, Thailand’s trade with China has
become increasingly important (Table 2).
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Table 2 – Trade between Thailand and China, 1994-2006 (USD
million)
Total trade
Thailand’s exports Thailand’s imports
Trade
Share of
Value
%¨
Value
%¨
Value
% ¨ balance
trade
1994
2,318.0
2.3
41.1
932.0 71.8
1,386.0 26.3 -454.0
1995
3,743.4
2.9
59.8
1,649.3 75.1
2,090.0 49.5 -444.7
1996
3,827.8
3.0
2.3
1,876.9 13.8
1,950.9 -6.8
-74.0
1997
4,046.6
3.3
5.7
1,774.5 -5.5
2,272.1 16.5 -497.6
After the Asian Financial Crisis
1998
3,568.7
3.7 -11.8
1,766.7 -0.4
1,801.9 -20.7
-35.2
1999
4,333.1
4.0
21.4
1,860.9
5.3
2,472.2 37.2 -611.2
2000
6,226.2
4.7
43.7
2,836.6 52.4
3,389.7 37.1 -553.1
2001
6,569.7
5.2
5.5
2,873.7
1.3
3,696.0
9.0 -822.2
2002
8,452.9
6.3
28.7
3,555.4 23.7
4,897.5 32.5 -1,342.1
2003
11,691.2
7.5
38.3
5,688.9 60.0
6,002.3 22.6 -313.4
2004
15,259.5
8.0
30.5
7,115.1 25.1
8,144.3 35.7 -1,029.2
2005
20,343.2
8.9
33.3
9,183.4 29.1 11,159.8 37.0 -1976.4
2006
25,154.6
11,708.9 27.7 13,445.7 20.48 -1736.8
Source: Department of Trade Negotiation, Ministry of Commerce, Thailand, 2007.
Year

Total Thailand-China trade was valued at USD 25.1 billion in
2006 (Ministry of Commerce, Thailand, 2007), of which Thailand
exported USD 11.7 billion to China and imported USD 13.4 billion
from China. After signing the two trade agreements, China has
become Thailand’s third largest export market, behind the United
States and Japan, accounting for 8.4 percent of the total export value of
Thailand. In 2006 alone, Thailand’s exports to China grew by 29.1
percent. At the same time, China has overtaken the United States to
become the second largest source of imports for Thailand, behind only
Japan. In 2006, imports from China accounted for 9 percent of
Thailand’s total imports, with an expansion rate of 37 percent. Since
1994, Thailand has had trade deficits with China, reaching USD
1,736.8 million in 2006.
Major Exports and Imports
Thailand’s top five export items to China are: 1) computers
and equipment, 2) electrical circuits, 3) rubber, 4) computer parts and
IT products, and 5) chemicals. The top five import items from China
are: 1) computer parts and IT products, 2) radio and TV sets, 3) iron,
steel, and iron/steel products, 4) computers and equipment, and 5)
electrical machinery and parts (World Trade Atlas, 2007; Department
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of Export Promotion, Ministry of Commerce, Thailand, 2007). For
China, Thailand is the twentieth largest export market, accounting for
1.0 percent of China’s total exports and the ninth largest import source,
accounting for 2.3 percent of China’s total imports (NBSC, 2007a).
Most of Thailand’s exports to China are raw materials, semi-raw
materials or intermediate products, natural-resources-based products,
and primary products such as rubber, tapioca, and raw materials for
plastic. Most of these exports are used as inputs or intermediate
products for further value-added processing in China rather than enduse or consumer products.
TRADE IN AGRICULTURE: CASE STUDY OF FRUIT AND VEGETABLES.
When the bilateral trade agreement between Thailand and China on
fruit and vegetables (Harmonized System: HS 08 and HS 07) was
signed, most Thai government agencies viewed the deal as an
opportunity. Due to climatic differences, the supporters of this trade
deal claimed that both sides would be able to substantially expand their
fruit and vegetable exports. However, following implementation,
statistics show both benefits and costs.
Indeed the trade volume in fruit and vegetables between the
two countries has increased significantly. In 2006, China imported
USD 617.0 million worth of Thai fruits and vegetables (HS 07 - HS
08), a 28 percent increase over the prior year. At the same time,
Thailand imported USD 74.8 million worth of Chinese fruits and
vegetables, a 38 percent increase (Ministry of Commerce, Thailand,
2006). Thailand enjoys a large trade surplus in HS 07-08 products
with China. However, this is primarily due to a single product, tapioca,
which accounts for more than 80 percent of this category. The Chinese
use tapioca and tapioca starch in the food, animal feed, and textile
industries.
Excluding tapioca, whether the benefits to Thai exporters
outweighs the costs to those Thai farmers facing the flood of cheaper
Chinese fruits and vegetables now available everywhere in Thailand is
less clear. The Chinese products are very competitive and easily enter
Thailand’s market. Many Thai academics and politicians, worried
about the negative effects on agriculture in northern Thailand, now
criticize the trade deal.
In turn, although tariffs have been reduced, Thai products still
face many non-tariff barriers such as strict measures on product
standards and inspection, and delayed customs procedures, when
exporting their products to the Chinese market. Competition in the
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Chinese markets is another important challenge. In addition to having
to compete with cheaper local Chinese products, Thai fruits and
vegetables also face competition from other countries. China has
signed a trade agreement with Taiwan eliminating all tariffs on
imported Taiwanese fruit. Thai exporters compete with Vietnam in
several tropical fruits such as longan.
BILATERAL TRADE BETWEEN THAILAND AND CHINA’S PROVINCES. In
Thailand, little disaggregated data exists on trade between Thailand
and individual Chinese provinces. The only Thai produced provinciallevel trade data is for Yunnan Province, perhaps given its proximity to
Thailand. To collect provincial-level data, a survey was conducted and
secondary sources, particularly Chinese provincial-level statistical
yearbooks, were used.
Based on trade data from China’s Customs Department (Table
3), of the 22 provinces, five autonomous regions, and four
municipalities (excluding Hong Kong, Taiwan, and Macao), or what
will be called henceforth the “31 Chinese provinces,” China’s east
coast regions have the highest income and greatest economic potential,
especially around the Yangtze River Delta and the Pan Pearl River
Delta. With the highest volumes of international trade, these regions
offer the most potential for Thai exporters. Statistics bear this out. In
2005, 70 percent of trade between Thailand and China was
concentrated in only three coastal provinces, Guangdong, Jiangsu, and
Shanghai. Although Thailand incurs trade deficits with most other
Chinese provinces, it enjoys surpluses with these three. Guangdong is
the province with the highest international trade volumes in China,
including with Thailand. In 2005, the value of its trade with Thailand
reached USD 8.1 billion, or 37.1 percent of the total Thailand-China
trade.
Thailand’s exports to China are heavily concentrated among a
few provinces. Guangdong dominates and the top ten out of 31
provinces account for nearly 98 percent all Thai exports to China. Thai
imports from China are slightly more diversified, with the top ten
provinces accounting for 88 percent of Thailand’s total imports from
China.
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Table 3 – Value of Thailand’s Trade with Major Chinese
Provinces, 2005 (USD million)
Province/
Exports to the Imports from
Total trade
Trade balance
municipality
province
the province
1
Guangdong
8,089.3
6,249.7
1,839.6
Surplus
2
Jiangsu
3,855.7
2,600.5
1,255.2
Surplus
3
Shanghai
3,289.2
2,430.3
858.9
Surplus
4
Shandong
1,378.7
637.3
741.4
Deficit
5
Zhejiang
1,308.0
647.1
660.9
Deficit
6
Beijing
698.1
251.2
446.9
Deficit
7
Fujian
607.1
358.2
248.9
Surplus
8
Tianjin
523.0
226.4
296.6
Deficit
9
Liaoning
496.5
170.5
326.0
Deficit
10 Hebei
257.6
26.4
231.2
Deficit
11 Henan
177.4
59.1
118.3
Deficit
12 Yunnan
133.0
7.2
125.8
Deficit
13 Hubei
123.8
27.5
96.3
Deficit
14 Jiangxi
113.9
87.5
26.4
Surplus
15 Hunan
112.1
39.0
73.1
Deficit
16 Anhui
91.6
40.4
51.2
Deficit
17 Guangxi
87.3
24.5
62.8
Deficit
18 Shaanxi
76.7
7.8
68.9
Deficit
19 Sichuan
72.6
13.6
59.0
Deficit
20 Guizhou
58.1
28.9
29.2
Deficit
21 Chongqing
53.8
9.6
44.2
Deficit
22 Shanxi
45.8
7.0
38.8
Deficit
23 Hainan
31.8
23.2
8.6
Surplus
24 Inner Mongolia
34.4
0.4
34.0
Deficit
25 Jilin
34.9
5.2
28.7
Deficit
26 Heilongjiang
22.8
8.6
14.2
Deficit
27 Gansu
13.6
1.0
12.6
Deficit
28 Ningxia
12.3
2.5
9.8
Deficit
29 Xinjiang
10.8
1.1
9.7
Deficit
30 Qinghai
2.4
0.4
2.0
Deficit
31 Tibet
0.0
0.0
Deficit
Source: General Administration of Customs, China, 2006.
Rank

Myth 3: Trade with the GMS Region of China Helps Improve
Thailand’s Trade Position with China
Given proximity, it is often assumed that Thailand’s trade with
China’s two GMS-region provinces (Yunnan and Guangxi) is
significant. In fact, neither is among the top-ten provinces.
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Case Study: Thailand’s Trade with Yunnan
YUNNAN’S ECONOMY AND TRADE. Although Yunnan does
not have access to the sea, it shares borders with Myanmar, Lao PDR,
and Vietnam, and is connected to Thailand via the Mekong River.
Accordingly, border trade is a significant portion of the province's
international trade. Since 1992, the Chinese central government has
positioned Yunnan to be the “Gateway to the GMS.” However,
Yunnan is one of China’s poorest provinces. Its 44.5 million people
had a per capita income of USD 946 in 2005, ranking 29 out of 31
provinces. With a high-altitude, monsoon climate, Yunnan is a major
producer of tropical products and crops such as sugarcane, tea, rubber
and bananas. Yunnan is China’s largest producer of tobacco and
cigarettes and the second largest producer of rubber. Table 4
highlights the basic economic characteristics of Yunnan.
Table 4 – Basic Economic Characteristics of Yunnan, 2005
Characteristic
Area (sq km)
Population (million)
GDP ($b)
Per capita GDP ($)
Registered urban unemployment rate (%)
Workers’ average annual wage ($)
Retail sales of consumer goods ($b)
Ownership per 100 urban households
Computers
Air conditioners
Cars
Inflation (%)
Exports ($b)
of which Foreign Investment Enterprise (FIEs) ($b)
Imports ($b)
of which FIEs ($b)
Total number of registered foreign enterprises
Foreign investment utilized ($m)
Source: NBSC, 2007c.
Note: USD 1 = RMB 8.28.

2005
394,000
44.5
41.94
946
4.2
1,949
12.49
29.4
0.4
7.9
1.4
2.39
0.21
2.61
0.16
1,817
189

National rank
8
12
23
29
9
14
24
20
30
4
21
24
24
22
25
22
26

TRADE STRUCTURE OF YUNNAN. Yunnan's international trade, despite
expansion, still accounts for only 0.3 percent of China's total
international trade (24th largest in China) primarily because of its
landlocked status and continued reliance on agriculture. However,
Yunnan has developed an increasing border trade with neighboring
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countries. Myanmar is Yunnan’s largest trading partner, followed by
Hong Kong, Vietnam, Japan, and the United States (Thailand is ninth)
(NBSC, 2007c).
As Yunnan shares a long border with some ASEAN countries,
its total trade with the ten ASEAN nations accounts for one-third of the
province’s total trade, increasing 23 percent in 2005 to USD 1.6 billion.
Trade with Vietnam is growing rapidly, with Hekou the principal entry
point. Border trade has expanded with the introduction of direct train
service to Hanoi in 2001.
THAILAND’S TRADE WITH YUNNAN. Although Yunnan is the closest
Chinese province to Thailand, bilateral trade remains well below
expectations. Following the Agreement on Accelerating Tariff
Reduction for Vegetable-Fruits with China of 2003, Thai imports from
Yunnan have grown, making the province China’s 12th most important
exporter to Thailand. Thai exports to Yunnan have not grown at the
same pace, and Yunnan remains a small market for Thailand, only
ranking 23 out of 31 Chinese provinces. Total trade volume remains
small at less than one percent of total Thai-China trade.
In 2005, Yunnan-Thailand trade was valued at USD 133
million (Table 5), the vast majority of which (USD 126 million or
95%) were Yunnan’s exports to Thailand. Yunnan has enjoyed a trade
surplus with Thailand since 1992.
Although Myanmar is Yunnan’s most important trading
partner, a portion of this is likely due to the re-export of Thai
commodities taking advantage of the 50 percent reduction in import
tariffs and value-added tax that China offers bordering countries.
Table 5 – Trade between Yunnan and Thailand, 2001-05 (USD
million)
Year

Total trade

2001
43.27
2002
43.60
2003
87.29
2004
2005
132.98
Source: NBSC, 2007c.

Yunnan’s
exports
36.39
37.66
77.11
125.83

Yunnan’s
imports
6.88
5.94
10.18
7.16
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Case Study: Thailand’s Trade with Guangxi
GUANGXI’S ECONOMY AND TRADE.
The Guangxi Zhuang
Autonomous Region, or Guangxi, is the only province under the Great
Western Development Strategy,2 or Xibu Da Kaifa, with an outlet to
the sea. With its several large, deep seaports and border with Vietnam,
Guangxi has the potential to be the logistics center for China’s western
region. Guangxi, with its direct rail and highway connections from
Nanning, the capital, to Vietnam, is already being promoted by the
Chinese central government as “the Gateway to ASEAN." Table 6
highlights the basic economic characteristics of Guangxi.
Table 6 – Basic Economic Characteristics of Guangxi, 2005
Characteristic
Area (sq km)
Population (million)
GDP ($b)
Per capita GDP ($)
Registered urban unemployment rate (%)
Workers’ average annual wage ($)
Retail sales of consumer goods ($b)
Ownership per 100 urban households
Computers
Air conditioners
Cars
Inflation (%)
Exports ($b)
of which FIEs ($b)
Imports ($b)
of which FIEs ($b)
Total number of registered foreign enterprises
Foreign investment utilized ($m)
Source: NBSC, 2007b.
Note: USD 1 = RMB 8.28.

2005
236,660
46.6
49.23
1,061
4.2
1,867
16.87
46.7
82.2
1.9
2.4
2.87
0.5
2.89
1.15
2,441
874

National rank
9
11
17
27
9
20
18
8
11
16
2
20
19
20
15
19
18

Guangxi’s average per capita income was USD 1,061 in 2005,
ranking 27th out of China’s 31 provinces (NBSC, 2007b). Its
population of 46.6 million people includes nine minority nationalities,
2
The Great Western Development Strategy, announced by the central government in
2000, was designed to develop China’s inner regions, namely: Gansu Province,
Qinghai Province, Shaanxi Province, Sichuan Province, Guizhou Province, Yunnan
Province, Xinjiang Uygur Autonomous Region, Ningxia Hui Autonomous Region,
Xizang (Tibet) Autonomous Region, Guangxi Zhuang Autonomous Region, Inner
Mongolia Autonomous Region, and Chongqing Municipality.
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of which the Zhuang is the largest, accounting for 15 million people.
Agriculture is a major contributor to Guangxi’s economy. Guangxi
produces 60 percent of China’s sugar and is a top-five producer of
bananas, tea-oil seed, silkworm cocoons, shellfish, and citrus fruit.
TRADE STRUCTURE OF GUANGXI. Despite its sea outlet and western
gateway potential, Guangxi’s international trade value ranks only 20th
among China’s provinces/regions. Given the shared border, Vietnam
is Guangxi's major trading partner, accounting for 20 percent of its
total trade value. In 2005, Guangxi’s total international trade was
valued at USD 5.76 billion. The private sector accounted for 40
percent of Guangxi’s total exports. Guangxi’s primary export items
include building materials, electromechanical products, and textiles
and garments. Guangxi’s leading import items include chemical raw
materials, cotton, crude oil, diesel, fertilizer, paper pulp, steel products,
and vehicles.
THAILAND’S TRADE WITH GUANGXI. Despite its proximity, Thailand
is not an important trading partner for Guangxi, ranking only 15th, far
behind Vietnam. Guangxi-Thailand trade was valued at USD 87.4
million in 2005 (Table 7), the vast majority of which (USD 62.9
million) were Guangxi’s exports to Thailand (NBSC, 2007b). Like
Yunnan, Guangxi runs a large trade surplus with Thailand. In addition,
the structure and nature of traded products is similar for both, and
therefore inherently competitive.
Table 7 – Trade between Guangxi and Thailand, 2002-05 (USD
million)
Year

Total trade

2002
40.30
2003
46.36
2004
64.83
2005
87.35
Source: NBSC, 2007b.

Guangxi’s exports
26.22
32.62
54.99
62.85
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Guangxi’s
imports
14.08
13.74
9.84
24.50

Guangxi’s trade
balance with
Thailand
Surplus
Surplus
Surplus
Surplus
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Route and Mode of Transportation
Although the proximity between China and Thailand provides
several options for transporting traded goods – water (the sea or
Mekong River), land (through Lao PDR and Myanmar), and air – the
route taken depends primarily on the nature of the product and the final
destination.
To date, sea transport dominates Thailand-China trade, with
Guangdong Province’s seaports the main gateway for Thai products.
The Mekong River and land transport account for only a small
proportion of traded goods, due in part to local/provincial government
restrictions and/or limitations on product distribution into local markets.
Challenges and Obstacles
Based on field surveys and interviews with several Thai
entrepreneurs and officials, trade between Thailand and Chinese
provinces continue to face various obstacles, including:







A complex trading system and regime remains under the
supervision of the Chinese government. Several layers of rules
and regulations at the national, provincial, and local levels
complicate import procedures.
Trade practices at the provincial level are subject to detailed
import procedures and regulations.
The implementing
standards of each locality/province may vary in details.
The distribution channels of imported products in the local
Chinese markets are subject to a variety of limitations and
constraints. Despite developing modern infrastructure, the
transport and logistics systems in China remain fragmented,
hampering the smooth flow of goods. Channels for the
distribution of imported products are limited and controlled by
local entrepreneurs or large importers who have substantial
bargaining power.
China’s customs procedures remain time-consuming, including
delayed customs clearance procedures, import quotas, and
requirements for prior approval for certain categories of
products (including agricultural products).
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Payment systems in some regions and provinces sometimes
fail to meet international standards and rely mainly on personal
trust.
Thai businesses lack a clear understanding of Chinese business
practices and China’s trade system. Importantly, they also face
difficulties communicating with Chinese counterparts in the
Chinese language.
Thailand faces local and foreign competitors. China can
produce virtually everything domestically at lower prices with
little if any difference in product quality. Thai products also
face competition from other countries, particularly ASEAN
countries with their similar climate and manufacturing
structure. Competing products include rubber from Malaysia
and Indonesia and tropical fruit from Vietnam. Many Thai
producers still lack a proper knowledge and understanding of
the Chinese markets. Many tend to hurriedly and carelessly
make decisions on trade with and investment in China. Some
trust Chinese traders and counterparts too easily without
carefully considering the details of their trade deals.

Recommendations
To gain increased access to the fragmented Chinese market,
the Thai public and private sectors should proactively work together.
The Thai government should focus on improving trade relations at the
provincial level, especially those provinces that are Thailand's targeted
markets.
Recommended policies and measures include facilitating more
meetings between Thai exporters and Chinese importers, as well as
increased cooperation with local Chinese entrepreneurs, including
department stores and international trading companies, in order to
create an increased awareness of Thai products among Chinese
importers, distributors, and consumers.
In collaboration with the more famous local Chinese
department stores, Thailand should hold joint in-store promotions and
trade fairs to promote Thai products and teach Chinese distributors and
consumers how to best use the products, including how to preserve and
consume Thai fruit.
The Thai government should increase the number and skills of
government officials directly responsible for Chinese relations. Thai
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officials should be fluent in the Chinese language, have a deep
understanding of Chinese business culture/ethics, and possess a basic
knowledge and understanding of the complexity of the Chinese
economy, politics, and society. Although Thailand is heading in the
right direction, it remains one step behind China at the negotiation
table.
In raw materials and natural resources, Thailand should focus
on maintaining its position as an important exporter to China,
particularly in rubber where it remains the largest exporter to China.
China has already begun to set up its own trading firms in Thailand in
order to purchase raw materials and natural resources directly from
local Thai growers/manufacturers for export to China.
In final products and consumer goods, where Thailand has yet
to establish a significant presence in China, Thailand needs to conduct
in-depth market surveys and research the targeted markets at the
provincial level. For these goods, Thailand would benefit from
focusing on promising niche markets in China, such as children,
women, the middle class, or the new generation of Chinese with a
higher propensity to consume. Thai products for these niche markets
may include gems and jewelry for female teenagers, “edutainment”
rubber toys for children, gifts and handicrafts, and modern home
decorations. To tap these markets, Thai businesses must have a clear
understanding of their strengths and expertise, including the
outstanding attributes of their products and the attributes of the
specialty markets.
To resolve and remove barriers to trade, the Thai government
must proactively negotiate with the Chinese at both the central and
provincial government levels. The Thai government should consider
taking necessary actions against any unfair trade practices using its
membership in the WTO along with its other multilateral and bilateral
trade agreements. 3 If necessary, the Thai government should pay
particular attention to utilizing the relevant provisions of the WTO to
protect its rights.
Thailand, to best enhance its economic potential and geoeconomic advantages, should focus on closer trade links and
cooperation with China at the provincial level. Apart from Yunnan
3

(1) The Agreement on Accelerating Tariff Reduction for Vegetable-Fruits between
Thailand and China, the so-called “Thailand-China FTA,” that has been in effect since
October 2003; and (2) the ASEAN-China Free Trade Agreement that has been in effect
since July 2005.
157

Aksornsri Phanishsarn

and Guangxi, Thailand should pay more attention to other important
southern provinces, such as Fujian province and Hainan province, as
they have increasingly high economic potential and have been actively
interested in forging closer economic cooperation with ASEAN nations,
especially Thailand.
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Feeding the Dragon with a Teaspoon:
Agricultural Change in the GMS-5 and the
Impact of China
Benjavan Rerkasem1

Introduction
Cropping system changes in the Greater Mekong Subregion
(GMS), along with the rest of Asia, during the so-called “Green
Revolution” are well known. Starting with high-yielding varieties of
rice, these have continued with hybrid maize, which many now hope to
follow with hybrid rice, by emulating China’s success. Central to these
changes are yield increases in rice and maize throughout the region,
accompanied by increased inputs and mechanization. In addition,
though less well recognized, diversification and integration are also
affecting both farmers and consumers. Diversification is characterized
by a decline in the dominance of rice and increasing importance of a
diverse range of new crops that are of higher value or higher return,
from fruit and vegetables to oil palm and fast growing trees. Trade and
transfer of technology as well as investment represent increasing
regional and global integration. Increased vertical integration from
seed production to processing of agricultural produce such as increased
local utilization of maize in the livestock industry and aquaculture has
improved productivity. As in the rest of the world, the GMS views
China’s rapid growth with hope and fear, but much more intensely
because of their close proximity. Given its relative size (China has 4.4
times the cropland and 6.3 times the population of the GMS and tens to
hundreds more times than individual countries), even the smallest
1
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adjustments in China can have profound effects, both positive and
negative, on the GMS. Thailand provides detailed examples of the
different routes to diversification and integration of crop production,
both vertically (adding value) and horizontally (expanding into the
regional and global economy) as well as the impact of demand
adjustments in China. In addition, cropping systems intensification has
had adverse implications.
Agricultural Changes in the GMS
Late Bloomers – the Green Revolution in the GMS
For tropical Asia, the changes that contributed to the Green
Revolution were yield increases in rice and maize brought about by
modern plant types that were able to best utilize optimal conditions
provided by increased inputs of irrigation, fertilizer, and pest control.
Mechanization has also helped to improve efficiency through more
timely operations of planting and harvesting as well as increasing the
return to labor. Compared with many other Asian countries, like China,
India, and Indonesia, the GMS-5 countries (Cambodia, Lao PDR,
Myanmar, Thailand, and Vietnam) took to the yield increasing
technology of the so-called high-yielding varieties of rice rather slowly
and, with the exception of Vietnam, less comprehensively. The
reasons for this vary among countries. In Indochina, the transfer of
technology had to wait until the war ended and political problems were
somewhat settled. Limited irrigation has also continued to impede
adoption of high-yielding rice varieties in Cambodia, Lao PDR, and
Thailand. In spite of the limitations, rice yield in the GMS-5 has
grown at an average rate of 3.4 percent per year since 1990, with some
differences across countries (Figure 1).
Starting from a low base, the yield growth in Cambodia and
Lao PDR has been above the sub-region average, at 4.9 and 4.4 percent
per year, respectively. Thailand, on the other hand, has focused on rice
quality instead of yield. Thailand’s yield growth has been slightly
lower at three percent per year. Rice yield in China, Indonesia, and
India, which had taken off in the previous decades, has leveled off,
averaging only 0.29 percent, 0.32 percent, and 1.12 percent per year,
respectively, over the same period (calculated from data in FAOSTAT,
2007).
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Figure 1 – Rice Yields in the GMS-5
GMS-5, 1990-2005
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Breakthroughs in yield improvements of tropical hybrid maize
happened much later than in the higher latitudes, starting with the
United States in the 1930’s, followed by Europe after World War II,
and northern China even later. In 1990, maize yield in the GMS-5 still
averaged only two tons per hectare, less than one-half of that in China.
Based on open-pollinated varieties, maize yield in Southeast Asia grew
by only about one percent per year between 1977-86 (Mingsarn Kaosaard and Benjavan Rerkasem, 2000). Successful development of
tropical hybrid maize and transfer has resulted in average yield growth
of 3.8 percent per year for the GMS-5. From yields of 1 to 1.5 tons per
hectare in 1990, Lao PDR, Cambodia, and Vietnam have registered
yield growth of six, eight, and nine percent, respectively. Thanks to
the success of hybrid tropical maize, Thailand’s moderate yield growth
of 1.4 percent per year between 1977 and 1986 was followed by
productivity growth of more than four percent per year (Mingsarn
Kaosa-ard and Benjavan Rerkasem).
Diversification Away from Rice
Although land in both rice and non-rice crop production in the
GMS-5 has grown since 1990, non-rice crops have expanded more
rapidly. Between 1990 and 2005, the non-rice harvested area increased
by 5.1 million acres compared with an expansion of 4.5 million
hectares for rice (Data in FAOSTAT, 2007). As a result, the
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proportion of the rice-harvested area has decreased from 80 to 70
percent. Crops that have seen major growth in harvested area include
tea, groundnuts, cotton, fruit, vegetables, sugarcane, dry beans, and
coffee (Figure 2). Exceptions are soybeans, with little change in
harvested area, and cassava, with harvested area contracting by 15
percent.

Figure 22 –– Crop
Crop Area
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and Production
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Maize is the next most dominant crop in the GMS-5 after rice
as measured by harvested area. Maize production has increased 6.6
percent per year over the past 15 years as the result of the doubling of
yield combined with a two percent expansion in area (Figure 3).
Within this general upward trend, Thailand’s stagnant production
stands out. Yield gains only just compensated for an average
contraction in maize area of 1.4 percent per year. The other GMS-5
countries have seen their maize area increase at annual rates from 5.6
percent in Cambodia to an astronomical 17.5 percent in Myanmar.
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Figure 3 – Trends
Trends in
in Maize
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Other crops have also seen impressive area growth over the
past 15 years with total area growth over the period ranging from 3040 percent for tea, groundnuts, and cotton; 50-100 percent for fruit,
vegetables, sugarcane, and dry beans; and 400 percent for coffee.
Another trend in plant production growth in the GMS, which is not
normally included in crop statistics, is expansion in area of plantations,
especially of fast growing trees. When they are included, plantation
forests take up 14 percent of the GMS-5’s total planted area of about
40 million hectare; thus pushing down the share of the rice area to twothirds, with maize taking up six percent and other non-rice crops 12
percent (Figure 4).

Figure 4 – Significance of Plantation Forests in the GMS-5
Figure 4 – Significance of Plantation Forests in the GMS-5, 2007
Forest plantation

Other non-rice

Maize
Rice
Source: FAO,
FAO, 2008.
2008.

In addition to all the new crops, agricultural production in the
GMS-5 has diversified to include more fish, livestock, and poultry –
especially freshwater fish, pork and chicken meat, which together have
almost tripled in volume between 1990 and 2005, for a combined
growth rate of 11.8 percent per year (Figure 5). The annual rate of
growth ranged from 5.6 percent in Thailand, 12.6 percent in Lao PDR,
13.6 percent in Vietnam, 19.5 percent in Cambodia, and 26.7 percent
in Myanmar (calculated from data from FAOSTAT, 2007). Thailand
and Vietnam have also seen their shrimp production grow at six
percent per year. Although the volume of shrimp production is only 15
percent of the chicken meat and 13 percent of the freshwater fish
produced each year, the total value of the crop approaches those of the
other meats because of its four to six times higher price.

166

Feeding the Dragon with a Teaspoon

Figure 55 – Growth in Meat Production (Pig, Chicken, and
Figure
Freshwater
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Cropping System Changes in Detail: Examples from Thailand
Thailand is a good candidate for a detailed examination of
cropping system changes because of more readily available data and its
longer experience with cropping changes. However, this does not
imply that the other GMS-5 countries will necessarily follow the same
path. Indeed, many of the changes that have taken place in Thailand
exemplify the diversity of processes and routes that cropping systems
may take as they develop and transform. From a production system
dominated by rice that was largely subsistent, i.e., with both production
and consumption based mainly on the capacity and requirements of the
farming family or at the most to meet demand from the local market,
changes have taken place in many different ways.
EXPORT AND DIVERSIFY. Production of field crops in Thailand has
stabilized at about 14 million hectare since the 1970s. The harvested
area under fruit and vegetables, however, has grown steadily by about
five percent per year, from less than 400,000 hectare in 1961 to 1.14
million hectare in 2002 (FAO, 2008). The value in USD of fruit,
vegetables, flowers, and seeds exported increased 50 percent in the
decade between 1991 and 2002 (Table 1). In Thai baht (THB), export
earnings grew by more than 12 percent per year. This probably better
indicates associated growth in farm income, especially after a massive
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devaluation of the local currency in 1997. The rise of new crops and
the growth of those labeled miscellaneous reflect the extent of
diversification in the country’s export crops. These include products of
all other fruit and vegetable crops not listed individually in Table 1, the
export value of which have been growing at six and 18 percent per year,
respectively.
Table 1 – Trends in Thailand’s Export Earnings from Fruit,
Vegetables, Flowers, and Seeds, 1991-2002 (USD million, except as
otherwise specified)
Export earnings*
Growth per
year (%)
1991
1995
2001
2002
Mangosteen
1.3
4.5
10.0
8.8
60.84
Durian
11.4
48.2
61.5
54.0
33.44
Longan
18.1
60.1
84.9
86.6
32.97
Banana
0.7
1.1
3.0
2.6
30.34
Ginger
4.6
5.2
11.5
8.8
12.13
Lychee
7.6
16.6
13.3
20.4
10.08
Mango
6.8
7.1
11.3
9.1
4.96
Asparagus
9.5
7.2
11.1
13.8
4.17
Onions, garlic
5.3
10.8
5.9
7.3
-0.06
Rambutan
8.4
15.7
9.4
11.1
0.03
Baby corn
38.5
42.9
41.5
38.2
0.01
Pomelo, other citrus
3.4
5.1
3.3
3.5
-1.34
Pineapple
123.1
114.7
88.9
102.8
-2.07
Spices
8.5
6.1
4.1
4.1
-4.69
Bamboo shoot
57.0
50.5
18.3
15.3
-7.13
Tomato
8.3
10.5
2.9
2.3
-8.04
Miscellaneous
577.1
667.1
716.7
819.4
3.16
Other vegetables
79.2
162.3
224.2
246.7
18.02
Other fruit
121.6
180.1
179.7
235.0
6.37
Seeds
27.0
22.5
37.4
39.4
4.97
Orchids
30.1
34.6
41.6
46.2
4.50
Flowers, ornamentals
2.8
5.1
3.8
5.6
5.53
Source: Office of Agricultural Economics, Ministry of Agriculture and Co-operatives
(OAE), 1996 and OAE, 2003.
Note: * USD 1 = THB 25 in 1991, 1995 and THB 43 in 2001, 2002.
Item

Improved air transportation, including rapid and efficient
quarantine inspection, has opened up export opportunities to meet
growing demand overseas. A shipping list of almost 100 plants species,
from Acasia pennata to Zizypus rotundifolia, processed in one day at
the plant quarantine office of Bangkok’s international airport before
being air freighted to Japan, Taiwan, Europe, and the United States
reflects the diversity of species now being exported (C. Maneechote,
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personal communication). Two other sectors of the miscellaneous
export crops are orchids and seeds, both of which have been growing at
4-5 percent per year since 1991. Custom hybrid vegetable seeds make
up one-half to two-thirds of the earnings from seed exports (Xumsai,
2002; Kriangsuk Suwantaradol, 2002). These seeds, principally
tomato, pepper, watermelon, and cucumber, are produced under
contract with overseas seed companies who also provide the necessary
technology including inbred lines. The balance of seed exports
includes hybrid maize, indigenous vegetables, locally developed
hybrids, and open-pollinated.
ADDING VALUE THROUGH VERTICAL INTEGRATION. Beyond the yield
growth in individual crops and increasing crop diversification, crop
production in Thailand has moved up the value chain, enhancing farm
income and adding value to the national economy. The development
of the livestock, poultry, and fishery industries and the growth of
parboiled rice for export are two examples.
Expansion of maize production in Thailand took off in the
1960s (Figure 6). As local use was still limited, much of the early
Figure 6 – Growth of Maize Production and Demand in Thailand,
1961-1994
Figure 6 – Growth of Maize Production and Demand in Thailand
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production was destined for export. Maize exports grew to two million
tons a year by the mid-1970s and reached its peak of almost three
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million tons a year in the mid-1980s. The livestock industry, and with
it local demand for maize as feed, began to grow in the 1970s and
caught up with supply which had leveled off in the early 1990s. From
almost nothing in the 1970s, the value of pigs and chickens has risen as
a percentage of total agricultural production to 15 percent in 1990 and
21 percent in 2005 (OAE, various issues). Likewise, aquaculture has
grown from near zero in the 1970s to five percent of total agricultural
production in 2005.
Among other rice growing countries in Asia, Thailand’s rice
production is unique in its focus on grain quality and development of
special “brands” of rice. Although development of formal brands is
limited, different grades of rice are clearly distinguished by their prices
from the farm gate to milled rice in retail outlets (Manop
Leesawatwong, Sansanee Jamjod, and Benjavan Rerkasem, 2003;
Manop Leesawatwong, 2005). The main characteristics of the rice
grain that are determinants of rice price include grain shape,
translucency (absence of chalky endosperm), glossiness of the pericarp,
aroma, and above all absence of broken grain. Except for aroma,
which is determined by smell, a simple routine for evaluating rice
quality is the crushing of paddy that reveals these characteristics all at
once. For each type of milled rice, rice that is composed of all, or 100
percent whole grain (greater than two-thirds intact grain length) fetches
the highest price. As the percentage of broken rice (less than twothirds intact grain length) increases, the price decreases. The potential
for breakage during milling, as determined by the crushing of paddy
samples, establishes the price farmers receive. Buyers reject rice that
breaks too much or crumbles into rice powder upon crushing. Such
rice is only good for processing into rice flour, rice noodles, or feed
and fetches an extremely low price. Thailand and its rice farmers have
been saved from a glut of difficult to sell low grade, low price rice, by
the development of parboiled rice.
Compared with the famous Thai jasmine rice, parboiled rice is
virtually unknown in Thailand, except among those who are involved
with its production and export. Yet, parboiled rice currently accounts
for one-third of the total rice export volume, while top-quality jasmine
rice accounts for 23 percent and top-grade white rice only 15 percent.
Traditionally, producers parboil or steam the wet paddy before milling
to prevent the grain from sprouting. Production of parboiled rice
started to grow in the 1970’s, driven by growth in supply from
expansion of year round rice production and growth in demand from
the Middle East and Africa. Between 1973 and 1988, the volume of
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parboiled rice exports grew 31 percent per year (parboiled rice export
statistics included Thai jasmine rice during this period). Since 1988,
parboiled rice exports have been growing at the rate of almost 100,000
tons per year, which is more than twice as fast as jasmine rice and 5.6
times as fast as ordinary white rice (Table 2). At the same time,
exports of rice with lower grades and prices have actually been
declining by an average rate of more than 13,000 tons per year.
Table 2 – Export Volume, Price, and Growth of Different Types of
Thai Rice
Premium grade 100%
Other
Total
Jasmine
White
Parboiled
1
Export (mn tons)
1.407
0.933
1.939
Price1 ($/ton)
468
275
245
*190
263
42,382
17,234
96,547
-13,489
142,673
Growth2 (ton/yr)
Growth (%/yr)
6.2
1.6
12.7
-0.4
2.4
Source: Thai Rice Exporters Association, 2007.
Notes: 1 2003-05 mean (*approximate for lower grade rice including broken rice and
25-35% white rice); 2 Since 1989.
Item

This development has brought benefits to both farmers and
parboiled rice mill operators. For those farmers in irrigated areas,
where rice is grown all year round, wet harvest is the norm. Milling
such rice into ordinary white rice normally produces very low head rice
yield (yield of whole grain as percentage of paddy milled), and
therefore poor quality. Farmers, however, are able to sell rice with
moisture content of 20 percent or higher to parboiling mills without
being penalized for poor quality. In addition, the 1.5 million hectares
of off-season rice crop producing more than six million tons of paddy
per year has enabled the parboiled rice mills to keep their processing
facilities operating year round. The large number and increasing
capacity of the mills that have developed in the irrigated year-round
rice production areas of the Central Plain and Lower North are
indications of the success of the parboiled rice industry. Many of these
mills are equipped with highly sophisticated processing facilities,
complete with modern optical sorting machines that flick out
discolored and blackened grains.
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China and the GMS
Like everyone else, the GMS-5 countries look to China with
both hope and trepidation, only more intensely because of their close
proximity. The vast size of China means that even the smallest
adjustments in China can translate into major impacts on the GMS-5
cropping systems. In order to reveal information relevant to the GMS5, it will also be necessary to look at specific markets or sectors within
China.
Hoping on China’s Appetite for Tropical Crops
China’s rapid economic growth has resulted in a steep rise in
the prices of tropical crops in the GMS-5. Increasing prices for
eucalyptus wood, driven by Chinese demand for paper and wood pulp,
have led to increasing numbers of small-scale eucalyptus plantations in
northeast Thailand. China accounts for more than one-half of
Thailand’s total pulp exports (Barney, 2005). Likewise, cassava and
rubber prices in Thailand roughly doubled between 2000 and 2006
(OAE, 2007). At the same time, high oil prices have stimulated
demand for crops that provide alternatives to petroleum-based products.
Natural rubber provides an alternative to petroleum-based synthetic
rubber used in the tire industry. Sugarcane and cassava can be
processed into fuel. Hidde Smit, Secretary General of the Rubber
Study Group, told the World Rubber Summit 2007 in Bangkok that
after years of surplus, growth in demand for natural rubber, driven by
economic growth in India as well as China, is expected to exceed
growth in supply by more than one million tons in the next six to seven
years (The Financial Express, 2007).
Current expansion of small-scale rubber plantations in the
northern province of Luang Namtha in Lao PDR provides clear
evidence of China’s growing demand for rubber. No doubt stimulated
by returns from the first smallholder planting of some 300 hectares in
1994 and 1996 at the Hmong village of Hadyao in Luang Namtha
Province that is already yielding latex and income for the farmers and
wages for the rubber tappers, rubber plantations in Lao PDR are
expanding rapidly, especially since 2003, fueled by private investment
as well as international development assistance (Alton, Bluhm, and
Sannanikone, 2005; Forestry Research Centre [FRC], 2005). Many
farmers are benefiting from the boom by producing and selling rubber
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seedlings. The simple technology of a two-year process of rubber tree
seedling production, involving germination of seed for rootstock and
grafting onto it the scion from productive clones, is an example of
effective technology transfer from across the border in China’s Yunnan
Province. However, concerns are being raised in Lao PDR about the
risk of being too dependent on the Chinese market (Vongpaphane
Manivong, et al., 2003). On the other hand, if the prediction of the
Rubber Study Group’s Hidde Smit proves correct, then Lao PDR has
the next several years to develop alternatives.
Demand growth for cassava in China exemplifies the impact of
high oil prices coupled with concerns for climate change that have
stimulated the search for alternative, renewable, and cleaner energy
sources. The conventional wisdom says that cassava is less efficient
than other plant-based carbon sources such as sugarcane for conversion
to ethanol. This, however, is true based on kilograms of ethanol
produced per kilograms of biomass, but not necessarily true based on
prices and when other hidden costs are included. “Environmental
concerns have dissuaded many plants from using sugarcane and sugar
beets for ethanol production. China’s State Environmental Protection
Agency (SEPA) is carrying out environmental impact assessments for
all ethanol production technology. Due to inefficient and wasteful
production technologies, sugar for fuel ethanol production is unlikely.”
(Latner, O’Kray, and Jiang Junyang, 2006). At current prices it costs
RMB 4,000 (USD 500) to produce one ton of ethanol from cassava and
sweet sorghum in China, compared with RMB 4,500 (USD 563) from
grain that has been spoiled for human consumption (Latner, O’Kray,
and Jiang Junyang). Such comparison is likely to give cassava an even
better advantage as China’s grain production responds more closely to
market demand and the stock of stale grain becomes smaller (see
below for rice).
In the early 2000s, China imported more than three million
tons of cassava a year from Vietnam and Thailand (most likely
including undocumented re-exports from Cambodia and Lao PDR), a
more than 30-fold increase from less than 100,000 tons a year in 2000.
The United States Department of Agriculture, Foreign Agricultural
Service (USDA FAS) estimated that China could increase its cassava
production by 21 million tons by planting on currently unproductive
land and adding seven million tons by yield improving technology
(Latner, O’Kray, and Jiang Junyang, 2006). Important questions for
the GMS countries are (a) whether China can meet all of its demand by
expanding production, and (b) whose cropping systems would have the
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economic edge. The Tian Guan Group from Henan Province seems to
have placed its bets outside of China and in the GMS instead. They
have entered into a contract with the government of Lao PDR, leasing
15 square kilometers of land for the production of cassava-based
ethanol and importing the finished fuel ethanol to China (Latner,
O’Kray, and Jiang Junyang).
At the broadest level, demand for tropical crops in mostly
temperate China provides geographical advantage for the GMS. This
general picture, however, hides complexity in both the production
system as well as the market. Because of its vast size, China crop
production covers a whole range of agro-ecological regions, from
tropical low-lying valleys in the south and southwest, through to subtropical and temperate regions. Many crops are also differentiated into
versions that are adapted to different climatic regions. The world’s
two main cereals, rice, and maize, both come in tropical and temperate
versions. Technology has also dramatically changed production
advantages.
As discussed earlier, the Green Revolution narrowed the yield
gap between the tropics (which includes the GMS) and the temperate
region for both rice and maize. Before sub-tropical rubber was
invented, rubber plantations had been restricted to the equator. China’s
current natural rubber production of almost 500,000 tons per year, with
higher yield per hectare than traditional producers like Malaysia and
Indonesia, is the outcome of a successful research and development
effort to produce rubber at higher latitudes and altitudes, outside of the
species’ natural habitat. Thailand provides lessons on how to take
advantage of the growing Chinese market and to avoid costly mistakes.
It is important for GMS policymakers to understand: (a) China’s
cropping systems, their limitations and potentials (including possible
improvement through technology), as well as the production potential
of their own local cropping systems, and (b) any product differentiation
in consumer preferences in the market.
Rice and Longan: Understanding Diversity in the Production System
and Market Niches
Longan provides an example of how a simple mistake
regarding China’s competitive capacity can be costly. Rice, on the
other hand, illustrates the complexity of both the rice production
system and market. Productions systems and markets are fast changing
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in response to the rapid social and economic development and the
deployment of new technologies that are taking place in both China
and the GMS. To best benefit from China’s growing demand and
avoid costly mistakes, the GMS must understand these changes.
The first rush of demand for longan in China in the 1980s led
to Thailand’s eager but poorly judged investment to expand longan
orchards and drying capacity. Driven by government encouragement
and support, Thailand’s longan orchards tripled in the 1990s.
Unfortunately, the longan tree is more sub-tropical than tropical; the
species is actually native to southern China. Policymakers, the market,
and the agricultural technology establishment in Thailand were
blissfully ignoring this fact, while those in China did not. Some Thai
researchers who recognized China as the specie’s center of diversity
cited the greater success of rubber and oil palm in Malaysia and
Indonesia than in those species’ native lands of Brazil and Africa as
evidence to support their argument why longan should not do as well
in China as in Thailand. This flawed reasoning based on selective
evidence failed to consider numerous crops that are economically
successful in their native countries, e.g. corn and beans in the United
States as well as Thailand’s own native species, from durian to rice.
Now that new orchards in China’s southern provinces of Guanxi,
Guangdong, and Yunnan have become productive, Thailand (and
Vietnam) suddenly saw China’s import demand for dried longan
evaporate. Policy mistakes with tree crops are especially costly
because of their relatively high investment cost since they take at least
a few years to become productive.
Judging from the attention policymakers and the private sector
devote to both rice and China in the public media, rice-exporting
countries are pinning their hopes on China as a potential market. This
requires forethought and careful analysis of the rice production systems,
trade, and trends for both China and the hopeful exporting countries.
The GMS should be especially mindful of the rapid policy changes and
technological breakthroughs of which China is capable, given their
potentially profound effects on both cropping systems and the market.
Despite China’s population of 1.3 billion, and an additional 10
million people to feed each year, research and deployment of yield
boosting technology has been so successful that China now has a
substantial rice surplus, and has been exporting two to three million
tons of rice every year for several years now (USDA FAS, 2007).
Major policy changes, however, have significantly altered the
composition of China’s rice exports. Following the post-1979
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liberalization of farming, in 1999 (a) the price support scheme that
failed to distinguish between low and high quality rice was eliminated
and (b) government increased support for rice quality improvement
through research and development as well as in processing facilities
from paddy drying, milling, parboiling, and sorting (Yu Xubo, 2004;
Hansen, et al., 2002). Since 2000, China’s rice production has become
increasingly responsive to market demand and the price differentials
offered for rice of differing quality. This was in sharp contrast to the
prior procurement policies that bought all rice at one price, regardless
of type or quality, leading to the over-production of low-quality rice
that nobody wanted to eat and had to be used as animal feed instead.
In spite of the considerable volume of surplus rice and exports,
China also imports about one-half a million tons of rice a year. This
apparent anomaly can be explained by the complexity of rice
production systems and differing consumer preferences. Not all rice is
the same, with China successfully exporting one type while
simultaneously importing another.
Taxonomically, Asian rice is one species, Oryza sativa. Two
of its sub-species O. sativa indica and O. sativa japonica are, however,
genetically and historically distinct, roughly divided by the Himalaya
and latitude 22½oN. Molecular evidence now points to indica rice
having been domesticated from the southern population of wild rice,
Oryza rufipogon, and japonica from the northern population of the
wild ancestral species (Londo, et al., 2006). Although minor
exceptions exist and their genes are beginning to be somewhat
commingled by modern rice breeding, japonica rice is grown mainly in
the temperate region and indica in the tropics. Even after the
deployment of so-called Green Revolution technology, the yield
potential of tropical indica rice is 10 tons per hectare. This compares
to the 14 tons per hectare potential for japonica rice with the longer
days, longer ripening period, and lower nighttime temperatures of the
temperate region. (Bouman, et al, 2006). China is exceptionally
efficient in the production of japonica rice, holding the world record
rice yield of 18,449 kilograms per hectare from its japonica hybrid
YOU28 grown in Yunnan Province in 2005 (Xinhuanet, 2005).
Although policy, including price support and input subsidies,
influences rice yields of individual countries, the potential yield
differences between temperate and tropical environments are also
reflected in the average actual rice yields from tropical and temperate
countries (Figure 7).
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Consumers, and thus markets, divide into those who prefer
indica and those who prefer japonica. Traditionally, people in South
Asia, Southeast Asia, and southern China prefer eating indica rice
while Koreans and Japanese prefer eating japonica rice. Traditionally,
European rice consumers also prefer japonica, which is more suitable
to the European method of cooking. Japonica rice includes Arborio
rice, the special rice for making Italian risotto, Spanish paella, Greek
dolmades, and other Mediterranean dishes. “Traditionally” is the
operative word here, because recent changes have resulted in the
opening up of new markets and opportunities.
Historically, wheat rather than rice was the staple food in
northern China. However, recent rapid urbanization and rising
incomes in China have led to changing consumer tastes. Former wheat
eaters have been switching to japonica rice. This has created rapid
growth in the demand for and production of japonica rice, which has
also seen a marked improvement in quality (Hsu Hsin-Hui and Liu
Guicai, 2002). While China’s total rice area contracted by 12 percent
in the 20 years leading up to 2000, the area planted in japonica rice
actually increased by 132 percent. In the 1990s, japonica rice covered
more than one million hectares and accounted for almost 30 percent of
the country’s rice area (Hansen, et al., 2002). The much-improved
quality also led to China’s success in exporting japonica rice and
capturing nearly 20 percent of the import market for the world’s three
main japonica rice importers, Japan, Korea, and Taiwan. A number of
joint-venture farms have been developed in cooperation with investors
from Japan and Korea in the northeast provinces of Liaoning,
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Heilongjiang, and Jilin to produce high quality japonica rice for export
to these countries.
In the meantime, urbanization and rising incomes in the indica
eating south has led to increased imports of high-quality, premiumpriced rice from Thailand, especially the aromatic jasmine rice.
Currently, China imports virtually all of its rice from Thailand.
Thailand’s rice exports to China increased from 272,298 tons in 2000
to more than 500,000 tons by the middle of the decade (Thai Rice
Exporters Association, 2007). Although establishment of formally
registered trademarks or brands for rice is still limited, Thai Jasmine
rice has achieved recognition as a high quality brand in China, as it has
done worldwide. Numerous public and private “missions” to China
promoting Thai Jasmine rice have raised hopes that the Chinese
market’s demand will grow in line with its rapid economic growth.
Potential for China as a market for high-quality indica rice is especially
bright following the country’s accession to the World Trade
Organization.
The accession agreement stipulated that China
implement a tariff-rate quota system with an import quota of 2.7
million tons of rice in the initial year, gradually rising to 5.3 million
tons over the next nine years. Indica and japonica rice share the quota
equally. Upon accession, private rice traders (non-state-owned
business entities) were granted a 50 percent share of the japonica
import quota. For indica rice, however, state trading enterprises were
granted 90 percent of the initial import quota.
Two specific “traditional” Thai rice varieties, KDML105 and
RD15, produce the highest quality Thai Jasmine rice. These are
sensitive to the photoperiod, so can only be grown once a year, and
have a lower yield potential than modern semi-dwarf varieties. The
aroma level, which determines the premium price, is highly dependent
on the environment, and tends to be inversely correlated with yield.
Rice grown from KDML105 in Nakhon Sawan in the Lower North has
almost no aroma while the same variety grown in Chiang Mai and
Chiang Rai in the Upper North is much more aromatic (Manop
Leesawatwong, 2005). In the Tung Kula Ronghai, the premier Thai
Jasmine rice area in the Northeast, a high concentration of 2-acetyl-1pyrroline, the main aromatic compound 2-AP, was associated with
drought stress, and was much lower where water supply is sufficient
with irrigation (Yoshihashi Tadashi, Nguyen Thi Thu Huong, and
Kabaki Nobuyuki, 2004). All else being equal, rice produced from
KDML105 fetches twice as much per ton when it is aromatic as
opposed to when it is non-aromatic.
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Two very closely related rice varieties, jasmine rice producing
KDML105 and glutinous RD6, account for about one-half of
Thailand’s rice area, shared equally between them in a typical year
(OAE, 1998). Switching from RD6, the main variety of glutinous rice
that is the staple food in northern Thailand and Lao PDR, to jasmine
variety KDML105, offers the potential for further growth in jasmine
rice production. The two varieties and RD15 (which also produces
jasmine rice) are genetically very close, since both RD6 and RD15
were mutants of KDML105, transformed by irradiation. They are also
very similar in adaptation, and so exchangeable in the cropping system,
except that RD15 is about 10 days shorter in growing duration.
The price of glutinous rice climbed steadily in 2006 and was
higher than top-grade Thai Jasmine rice during the first half of 2007
(Figure 8). While glutinous rice demand from China is a primary
factor, the decline in glutinous rice production as farmers responded to
the premium price paid for jasmine rice may have also made a
significant contribution. However, with the FOB price in May-June
2007 for top-grade Thai Jasmine rice at USD 573 per ton and white
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glutinous 100 percent at USD 693 per ton, farmers will likely switch
some production back to glutinous rice.
Jasmine type rice is also produced from PTT1 (Pathumthani 1).
Production of PPT1 and its contribution to exports has increased
significantly following its release in 2000. The market did not accept
two earlier releases (1997) of modern (semi-dwarf, photoperiod
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insensitive) jasmine rice, Hom Supanburi and Hom Klong Luang 1. In
contrast, rice grown from PTT1 is traded as Thai Pathumthani Fragrant
(TPF), and contributed more than 300,000 tons (11%) to jasmine rice
exports in 2006. Although priced at only 70-80 percent of the
premium Thai Jasmine, TPF has an advantage in that it is not sensitive
to the photoperiod so can be grown in the dry season as well as the wet
season.
The rice grown in Lao PDR and Cambodia are mostly local
varieties, many of which are of excellent quality with export potential.
Several of these from Cambodia, designated with the prefix phka
(flower) in their names (e.g. Phka Rumchang, Phka Rumdoul and Phka
Rumcheck, Phka Knhey, Phka Malis) possess a flowery aroma similar
to the established jasmine rice (Phka Malis is jasmine in Khmer). For
these to earn a premium price in the export market as Thailand has
done with its Thai Jasmine Rice and now Thai Pathumthani Fragrant
Rice, the countries must develop a quality control system that operates
effectively from the farm right through to the market.
Farmers in Lao PDR’s northern province of Luang Namtha are
already growing Chinese modern high-yielding varieties and hybrid
rice for export across the border. Lao PDR, which grows mainly
glutinous rice, is also benefiting from the exceptionally high price for
glutinous rice. Many of its modern, semi-dwarf, photoperiodinsensitive glutinous rice varieties are of acceptable cooking/eating
quality. Some of the varieties have found their way across the Mekong
River and are now grown in Thailand under new names, like Yoong
Taek (“barn-busting” reflecting its very high yield) and E-tia (“shorty”).
Fortunately, unlike jasmine rice, which loses its trademark aroma and
therefore its premium price if grown for high yield, the quality of
glutinous rice is yield independent. When the price is right, farmers
can achieve yields of six to seven tons per hectare by simply increasing
the necessary inputs like fertilizer, pest control, and irrigation.
Given all the interest in Thailand in China’s potential market,
it still only accounts for a small but growing share of Thai rice exports
(Figures 9 and 10). China accounted for three to four percent of the
country’s total rice exports in 2000-03, growing to seven to nine
percent in 2004-06 (Thai Rice Exporters Association, 2007). Africa
and the Middle East, which mostly buy parboiled rice, account for the
majority, or 60 percent, of Thailand’s rice exports. Just like the
differentiation between japonica and indica rice, the production and
market systems for parboiled rice and Thai Jasmine rice are different.
Changes in China’s demand are unlikely to affect parboiled rice in the
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short and medium-term. In the same way, the GMS should not be too
concerned with the expansion in japonica rice production and demand
growth in northern China.
Figure 9 – Regional Shares of Thailand’s Rice Exports,
2000-06
Figure 9Mean
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In conclusion, agricultural production in the GMS-5 has
undergone much change, achieving significant productivity gains in
recent years. Demand growth for tropical crops in China provides
export opportunities. However, because of their relative sizes, even
small adjustments in production or markets in China can have
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profound impacts for the GMS – a likely occurrence given how adept
China has been at deploying advantage changing new technology and
innovations. In spite of its decline in dominance, rice remains the
GMS’s most important crop. Although it was neither predetermined
nor supported by any policy design, rice exemplifies those crops that
are differentiated both in the production system and market preferences.
Careful consideration of the diversity in their own and China’s
production systems as well as the various market niches in China will
enable the GMS countries to make the best of their own production
advantages and to avoid costly losses by competing in areas that China
has the edge.
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8
Cambodia’s Agriculture
and the Potential Impact of China
Hing Vutha1 and Chan Sophal2

The Status of Cambodian Agriculture
With a GDP per capita of USD 500 in 2006 and 35 percent of
the population living in poverty, Cambodia is among the poorest
countries in Asia.
Cambodia’s agriculture remains a large,
undeveloped sector, employing 70 percent of the labor force and
contributing 34.2 percent to GDP in 2005. The World Bank (2006)
strongly concluded that improving agriculture would be the most
effective way to reduce Cambodia’s poverty rate and raise rural
income.
Crops are the dominant sub-sector, accounting for 55.3 percent
of agricultural GDP in 2005. Rice is by far the largest crop, accounting
for nearly one-half of the crop sub-sector and 25.8 percent of
agricultural GDP, or 8.8 percent of the total gross value added in 2005
(Table 1). Most rice production is for subsistence. However, a marked
amount is for export, although mostly through informal channels. The
second largest crop is cassava, contributing 8.7 percent to agricultural
GDP, or three percent to the national GDP. Rubber is a close third.
Among the remaining significant crops, soybeans, maize, and
vegetables have the most potential for expansion.

1

Research Associate, Cambodia Development Resource Institute (CDRI), Phnom
Penh, Cambodia.
2
Senior Research Manager, CDRI.
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Table 1 – Gross Value Added of Agricultural Commodities, 2005
Item

Production value added
at current prices
(USD million)

Percent of
agricultural
GDP

Percent of total
GDP

1,108.76
516.74
24.37
174.92
3.78
11.24
39.39
10.63
23.07
70.53
6.34
2.18
23.32
0.42
101.87
65.30

55.28
25.76
1.21
8.72
0.19
0.56
1.96
0.53
1.15
3.52
0.32
0.11
1.16
0.02
5.08
3.26

18.90
8.81
0.42
2.98
0.06
0.19
0.67
0.18
0.39
1.20
0.11
0.04
0.40
0.01
1.74
1.11

Livestock, poultry
Cattle, buffalo
Pigs
Poultry, eggs
Hunting, wildlife

291.31
125.71
87.70
70.26
7.64

14.52
6.27
4.37
3.50
0.38

4.97
2.14
1.50
1.20
0.13

Fisheries
Aquaculture
Inland fisheries
Marine fisheries

462.34
54.50
333.85
73.99

23.05
2.72
16.65
3.69

7.88
0.93
5.69
1.26

Forestry, logging
Logging
Wood fuel
Gathering

143.29
53.47
82.18
7.64

7.14
2.67
4.10
0.38

2.44
0.91
1.40
0.13

100.00
-

34.19
100.00

Crops
Paddy
Maize
Cassava
Sweet potatoes
Mung beans
Soybeans
Groundnuts
Sesame
Vegetables
Sugarcane
Black pepper
Tobacco
Jute
Rubber
Other crops

2,005.71
Agricultural GDP
5,866.09
Total GDP
Source: National Institute of Statistics (NIS), 2006.

Fisheries (7.9% of Cambodia’s GDP) is the second largest
agricultural sub-sector. Inland fisheries dominate as a favorable
ecosystem produces the fourth largest freshwater fish catch in the
world. In addition to the concentration in the Tonle Sap and Mekong
plains, fish and other aquatic resources are naturally available in every
part of Cambodia, and are a major contributor to protein intake in the
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rural food diet. Marine fisheries are important to coastal residents and
have the potential to grow.
Livestock and poultry, the third component of Cambodia’s
agricultural sector, are also a crucial part of rural income. Production
is primarily small-scale and dispersed throughout the country. The
average household raises a few chickens, one pig, and two cows. This
sub-sector contributes about five percent of GDP. With deforestation,
more grazing land has become available, providing substantial room
for this sub-sector to expand. Recent livestock price hikes have
inspired many to raise pigs and cattle.
The smallest part of Cambodia’s agricultural sector is forestry
and logging. Despite occupying 62.7 percent of the country’s land area
in 2002/03, it contributed only 2.4 percent of GDP in 2005.3 This
small share of GDP, however, does not reflect the true worth of the
forests. Illegal logging is certainly underestimated. Moreover, the
national accounts grossly underestimate other non-timber forest
products. A number of small area studies point out that forests provide
an important source of livelihood to those living nearby.4 Nevertheless,
the 2004 Cambodia Socioeconomic Survey (CSES) found that poverty
in the plateau region, which is primarily forest covered, actually rose
from 40 to 58 percent between 1993 and 2004. Most of the tree cutting
has benefited urban, not rural residents. The rapid degradation of
forests, however, has opened up land for farming with cassava, cashew,
maize, and bean production increasing on the newly available land.
Changes in the Cropping System over the Past 10 Years
At the national level, the agricultural sector has been growing
but at a lower rate than the industry and services sectors. The main
contributor to this growth, given its dominance, is the crop sub-sector
although livestock, poultry, and fisheries have grown as well
maintaining their large shares of the agricultural sector from 1996 to
2005 (Table 2).
In contrast, forestry and logging contracted
considerably in this period.

3

Forestry Administration, 2005.
See, for instance, the World Bank commissioned Poverty and Environment Nexus
and Moving out of Poverty studies (CDRI, 2007).
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Table 2 – Gross Value Added of the Agriculture Sector, 1996-2005
(USD million, at constant prices)
Item

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Crops
Paddy
Maize
Cassava
Sweet potatoes
Mung beans
Soybeans
Groundnuts
Sesame
Vegetables
Sugarcane
Black pepper
Tobacco
Jute
Rubber
Other crops

712
413
12
14
14
7
10
5
5
116
8
1
23
1
21
61

620
360
7
14
9
7
18
5
5
72
8
1
22
1
17
74

531
299
6
10
8
3
7
4
3
71
5
1
17
0
41
57

606
337
12
32
8
5
9
5
5
69
5
1
10
0
47
60

603
328
20
21
7
5
7
4
6
68
6
2
12
0
51
67

606
325
23
31
6
6
6
5
5
66
6
2
7
0
50
67

580
300
18
32
8
8
10
5
6
65
7
2
4
0
50
66

712
361
38
56
8
10
16
9
13
64
6
2
12
0
47
67

717
314
31
88
27
62
4
46
-

900
443
29
113
8
14
43
11
31
62
4
2
22
0
41
64

Livestock, poultry
Cattle, buffalo
Pigs
Poultry, eggs
Hunting, wildlife

301
139
92
69
-

265
120
80
65
-

223
100
70
53
-

218
89
72
57
-

196
75
66
55
-

216
81
75
58
2

215
82
72
58
3

226
86
72
63
5

234
89
73
66
6

243
94
75
68
6

Fisheries
Aquaculture
Inland fisheries
Marine fisheries

517
52
428
36

482
49
402
31

391
27
299
65

378
27
285
66

393
27
299
66

409
28
308
73

412
28
312
72

413
34
312
68

402
41
296
65

417
49
301
67

Forestry, logging
Logging
Wood fuel
Gathering

160
83
76
-

206
136
70
-

164
107
57
-

140
81
59
-

120
60
61
-

118
46
70
2

114
36
75
3

110
31
75
5

112
30
75
6

115
32
75
8

Agricultural GDP 1,689 1,573 1,309 1,343 1,313 1,349 1,321 1,461 1,464 1,675
3,750 3,518 2,933 3,218 3,466 3,673 3,889 4,184 4,528 5,046
Total GDP
Source: NIS, 2006.

The main crops driving recent growth in the agricultural sector
are the cash crops: primarily maize, cassava, groundnuts, mung bean,
soybeans, sesame, and rubber. These cash crops have expanded on
new land cleared from forests, particularly during the past five years,
and cropping patterns have shifted significantly as a result. The
residents of these newly cleared areas are predominantly poor (>40%
poverty rate). Rice production is concentrated in the old agricultural
lands of the plains.
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Paddy rice has expanded as well due mainly to the increase in
yield from 1.6 tons to 2.4 tons per hectare over the past 10 years
because of large investments in seed and improved irrigation and
fertilizer usage. However, rice production is still vulnerable to weather
patterns as most of the paddy fields are exclusively rain fed. In 2004,
for example, a severe drought in many of the plateau-region provinces
resulted in a particularly bad year (less than five million tons produced).
In 2005, rice production bounced back to a record high of six million
tons thanks to good rains.
Development of Crop Production
CROP INTENSIFICATION. Rice yields per hectare have increased in
Cambodia over the last decade, with wet-season yields growing by 14
percent since the late 1990s.5 Increased paddy yields have contributed
to improved incomes – a strong (inverse) correlation between per
capita paddy production and poverty rates exists (CSES, 2004). This
correlation is stronger with dry-season yield growth that, although
slower (6% over the same period), has higher poverty elasticity.6 Per
hectare yields are an average 60-100 percent higher than those in the
wet season (Ministry of Agriculture, Forestry, and Fisheries [MAFF],
2004/05). While wet-season paddy production provides subsistence
for many rural households, dry-season crop production likely
contributes the most to lifting rural households out of poverty. The
first and foremost constraint to crop intensification is lack of irrigation,
which is discussed below.
CROP EXTENSIFICATION. Evidence of extensive paddy cultivation also
exists, as population pressure forces rural households to expand
cultivated areas. The agricultural labor force is growing at 2.7 percent
per annum and, in the absence of alternative forms of employment, will
likely remain in agriculture. This is placing increasing demands on
land, leading to further declines in the average productivity of labor,
and forcing the clearing of forested areas in a process of extensive
5
To account for annual climatic fluctuations, the change in average yield is calculated
from two periods, 1997/98-1999/00 and 2003/04-2004/05.
6
The sample is limited to provinces with statistically robust estimates of poverty
headcounts. The simple correlation coefficient is -43 percent. The correlation is
stronger (-55%) when using dry season per capita rice production, further reinforcing
the earlier conclusion of the importance of double cropping for poverty reduction.
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agricultural expansion. Cultivated land is expanding relatively slowly
in the Plains, as most of the remaining non-cultivated land is protected.
However, the cultivated area in the Tonle Sap region is expanding
outwards from the Tonle Sap itself into the surrounding forested areas
at significant rates. 7 Some of the fastest expansion in areas with
significant existing paddy production is occurring in the far
northwestern provinces of the Tonle Sap region (Battambang and
Banteay Meancheay). In these regions, maize production is extensive
to meet demand from traders in Thailand.
CROP DIVERSIFICATION. Poor households still depend on paddy for
three-quarters of their (gross) annual income from crops. Other crops,
particularly vegetables, complement this income.
The average
household in the bottom quintile allocates more land to vegetable
production than any other household, although the yields are lower
than for non-poor households. Vegetables are important dry-season
crops for households in the Tonle Sap, providing over twice the
income in the dry season compared to the wet season. One-half of the
total land under vegetable production is in the Plains, and it generates
about 18 percent of gross revenues from crops in both the wet and dry
seasons.
Crop Production and Trade
In 2005, the real value added of crops accounted for 55.3
percent of agricultural GDP, equal to 18.9 percent of total GDP. The
share of crops in agricultural GDP has increased over the past several
years, partly due to increased commercial cash crop farming and
expansion of agricultural land following deforestation (Table 3).
Production of maize, cassava, and soybeans in tonnage terms has been
rising in the past 3-5 years (Table 4). Production and trade of each of
the main crops (rice, maize, soybeans, cassava, cashew, and rubber) are
discussed in detail below.

7

Land use maps provide ample evidence that deforestation is clearing land for
agricultural uses. Wet season cultivated land under paddy is a reasonable proxy since
encroachment is typically motivated by subsistence needs and is not irrigated.
Between 2003/04 and 2004/05, cultivated land grew by six percent in the Plains and by
15 percent in the Tonle Sap.
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Table 3 – Cultivated Crop Area, 1996-2005 (thousand hectares)
Crop
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Rice
2,153 2,076 2,095 2,158 2,319 2,241 2,137 2,314 2,347 2,444
Maize
50
49
45
60
72
80
81
93
91
91
Soybeans
29
33
31
35
33
32
34
53
85
119
Cassava
14
11
9
14
16
14
20
26
23
30
Sesame
12
16
15
17
19
20
21
34
65
79
Vegetables
46
37
38
32
34
35
34
36
33
36
Mung bean
28
28
25
27
25
29
40
50
39
61
Peanuts
12
10
10
11
10
12
14
15
19
17
Sweet potato 11
9
9
9
7
7
8
9
7
9
Sugarcane
7
8
7
8
8
8
10
10
7
6
Tobacco
14
15
14
8
10
9
4
6
2
8
Jute
2
2
1
0
0
0
1
1
1
1
Source: MAFF, 2006a.

Table 4 – Crop Production, 1996-2005 (thousand tons)
Crop
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Paddy
3,404 3,415 3,510 4,041 4,026 4,099 3,822 4,71 4,170 5,986
Maize
65
42
49
95
157
186
149
315
257
248
Soybeans
28
56
28
35
28
17
38
63
110
179
Cassava
70
77
67
229
148
142
122
331
362
536
Vegetables
250
177
217
182
196 185
143
140
179
172
Mung bean
14
15
9
16
15
17
24
32
45
45
Peanuts
6
7
7
9
8
9
10
19
22
23
Sweet potato 38
29
31
33
28
26
32
35
35
39
Sesame
5
3
5
8
10
9
10
22
55
57
Sugarcane
171
188
133
160
164
169
209
173
130
118
Tobacco
10
11
10
6
8
5
3
8
3
14
Jute
2
2
1
0
0
0
1
1
1
1
Source: MAFF, 2006a.

RICE PRODUCTION AND TRADE. Like in many other Asian countries,
rice is a staple food in Cambodia, and its production dominates the
agricultural sector. Rice production, divided into rainy and dry season
crop, occupies about 90 percent of Cambodia’s total crop-cultivated
area. Production is most concentrated in the provinces around Tonle
Sap and along the Mekong River. The rainy season crop dominates the
rice planted area, with dry season crop planted on only 13 percent of
the rice lands. The dry-season crop, with better seed varieties, is more
productive accounting for 25 percent of total production. It is planted
twice a year in some places. In contrast, the rainy-season crop is
limited to one rain-fed crop per year, with six months from planting to
harvesting. Small-land holding farmers using inefficient cultivation
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methods usually plant both crops. Companies that produce rice on a
large scale for export do not exist in Cambodia.
In 2005, Cambodia produced nearly six million tons of rice,
contributing 8.3 percent of GDP. Since reform of the farming system
in the mid-1980s when Krom Samaky (farm solidarity groups) were
abolished and the return of peace and security in the late 1990s
following the breakdown of the Khmer Rouge, rice production has
increased significantly from year to year. Cultivated area has increased
substantially as well. From 1996 to 2005, rice productivity has risen
50 percent from 1.6 to 2.4 tons per hectare due to better seed varieties
and improved irrigation and fertilizer use (Table 5). In 2005, rainfall
was the primary reason for the extraordinarily high rice production
according to an unpublished report by a joint field investigation of the
World Bank, Ministry of Economy and Finance (MEF), and MAFF.
Table 5 – Rice Production, 2002-05
Item
Value added ($m)
Cultivated area (1,000 hectare)
Value added ($/hectare)
Productivity (ton/hectare)
Sources: MAFF, 2006a; NIS, 2006.

2002
285.4
2,137.1
133.6
1.9

2003
349.4
2,314.3
151.0
2.1

2004
345.9
2,374.2
145.7
2.0

2005
516.7
2,443.5
211.5
2.4

Compared to neighboring countries such as Vietnam and
Thailand, rice productivity in Cambodia, however, remains the lowest
in the region due to the low rates of irrigated land, fewer varieties of
superb seeds, and less fertilizer. Cambodia needs to remove such
constraints to better develop its agriculture, one of the key povertyreducing sectors.
The expansion of rice-cultivated area is reaching its limit. In
2005, rice cultivated area increased by only three percent from the year
before, while the cultivated area of other cash crops such as soybean,
cassava, and rubber experienced much higher growth. Because of this,
the percentage of rice cultivated area to total crop-cultivated area
declined slightly from 88 percent in 2004 to 87 percent in 2005.
Soybean, cassava, and rubber bring higher value added per hectare
than rice. If demand for these products increases, rice cultivated area
may decline as farmers transfer resources (labor and land) to these
higher value-added crops. Agricultural labor, relatively low skilled,
can shift more easily between crops than land, which may be best
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suited for only particular crops. Export markets for these cash crops
have yet to be well established.
Cambodia began exporting rice in 1995 when rice production
first exceeded self-sufficiency requirements. Cambodia continues to
export its surplus production, about 20 percent of annual paddy
production. However, most of this is informal cross-border trade. As a
result, official (recorded) data for rice exports does not exist.
According to the National Institute of Statistics, Cambodia, unrecorded
rice exports in 2005 were as much as USD 43 million. Vietnam and
Thailand are the biggest importers of Cambodian rice, and most of it
informal. The two countries act as intermediaries, buying rice from
Cambodia for re-export rather than for their own consumption.
Although Vietnam and Thailand provide an outlet for Cambodia’s rice
surplus, Cambodia needs to establish direct access to the world market.
To export rice, farmers first sell their rice to the local rice
collectors, typically farmers themselves with a side business operating
as intermediaries. The local collectors sell rice onward to wholesalers
or millers. The wholesalers then sell the rice to the traders who sell
directly to the Vietnamese or Thai buyers. According to some reports,
Vietnam buys the low and medium-grade rice and Thailand buys the
high-grade rice. In 2005-06, Vietnam offered a relatively lucrative
price, inducing Cambodian traders to transport rice from even those
provinces bordering Thailand.
MAIZE PRODUCTION AND TRADE. Maize is one of Cambodia’s most
popular crops. Although every province produces maize, two
provinces dominate production – Battambang and Pailin, both
bordering Thailand. In 2005, the two provinces accounted for 174,000
tons of maize production, or 70 percent of Cambodia’s total production.
The productivity of maize in the two provinces is about 4.6 and 4.0
tons per hectare, respectively, much higher than that in the other
provinces. Maize production has increased from 156,000 tons in 2000
to 247,760 tons in 2005, or nearly 60 percent (MAFF, 2006a).
Cambodia grows two kinds of maize, yellow and red. Yellow
maize is used primarily for human consumption while red maize is
used for animal feed. Yellow maize predominates, accounting for
more than 80 percent of total production. Both crops can be planted
twice a year, in both the wet and dry seasons. The productivity of the
two crops is about the same, but the wet season crop dominates
production.
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Maize is relatively easy to grow because it does not require
good soil, although fertile soil brings higher yield. The period from
planting to harvest is three to four months.
Although maize production has increased significantly over the
last several years, its contribution to GDP is insignificant. In 2005, the
value added of maize was about USD 24 million, or 0.4 percent of
GDP (Table 6).
Table 6 – Maize Production, 2002-05
Item
2002
Value added ($m)
20.0
Cultivated area (1,000 hectare)
80.4
Value added ($/hectare)
247.9
Productivity (tons/hectare)
1.8
Sources: MAFF, 2006a; NIS, 2006.

2003
28.6
93.3
306.8
3.3

2004
25.4
91.2
279.2
2.8

2005
24.3
90.7
268.6
2.7

An estimated 90 percent of maize production is used
domestically. The rest is exported to neighboring countries, primarily
Thailand and Vietnam. Maize produced in Battambang, Pailin, Preah
Vihear, and Banteay Mean Chey is sold to Thai traders, while maize
produced in provinces along the Mekong and Basac rivers is exported
to Vietnam. Maize export data is limited, however, since some exports
are informal and unrecorded. In 2003, for example, only USD 0.06
million of maize exports were recorded. Recorded exports jumped to
USD 3.8 million in 2004. Given maize can be grown on poor land
with limited skills; land and cheap labor are readily available to expand
production if markets become well established.
CASSAVA PRODUCTION AND TRADE. Cassava is one of the cash crops
with the highest potential for expansion. It is produced mainly for
export rather than for domestic consumption. Cassava is a relatively
inexpensive, but high-yield crop. One ton of cassava costs about USD
25-30, and one hectare of good land can yield as much as 20 tons,
producing a gross income of USD 500 to 600 per hectare. The average
yield in 2005 was nearly 18 tons per hectare (Table 7). All provinces
can grow cassava but production is heavily concentrated in Kompong
Cham and Battambang. In 2005, they produced more than 90 percent
of Cambodia’s 535,623 tons of total production.
Cassava production is reliant on demand from Vietnam and
Thailand as current production exceeds the processing capacity of
domestic factories. The recent establishment of a few cassava196
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processing factories in Kompong Cham, Phnom Penh, and Sihanouk
Ville will increase domestic capacity to add value prior to export.
Table 7 – Cassava Production, 2002-05
Item
Cultivated area (1,000 hectare)
Productivity (tons/hectare)
Sources: MAFF, 2006a; NIS, 2006.

2002
19.6
6.2

2003
25.7
12.8

2004
22.8
15.9

2005
30.0
17.8

No reliable data for cassava exports exists. Data provided by
the MAFF shows cassava exports in 2004 of USD 1.5 million,
amounting to only eight percent of total production. As cassava has
limited use unless processed into flour, and Cambodia had no
processing facilities that year, this number is dramatically
underreported.
SOYBEAN PRODUCTION AND TRADE. In 2005, about 179,000 tons of
soybeans were produced, equivalent to USD 39 million or 0.6 percent
of GDP (Table 8). Production, cultivated area, and productivity of
soybeans have increased significantly from 63,000 tons, 53,160
hectares and 1.19 tons per hectare in 2003 to 179,000 tons, 118,760
hectares and 1.5 tons per hectare in 2005, respectively. Soybeans can
also be planted twice a year, in both the wet and dry seasons.
Currently, the dry season crop is insignificant, at only one percent of
total production because of insufficient water during the dry season to
irrigate the crop.
Soybeans are produced primarily in three provinces
(Battambang, Kompong Cham, and Pailin) although farmers in other
provinces also produce soybeans for their own consumption.
Production in the three provinces accounts for 90 percent of total
production. Kompong Cham was the largest producer until overtaken
by Battambang in 2005.
Table 8 – Soybean Production, 2002-05
Item
Value added ($m)
Cultivated area (1,000 hectare)
Value added ($/hectare)
Productivity (tons/hectare)
Sources: MAFF, 2006a; NIS, 2006.

2002
10.4
33.6
311.1
1.15
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2003
19.1
53.1
357.7
1.19

2004
27.8
84.9
327.5
1.30

2005
39.4
118.7
331.6
1.50
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Generally, soybeans have a higher value added per hectare
than maize or rice. In 2005, the value added per hectare of soybeans
was about USD 330, higher than maize (USD 268) or rice (USD 211).
In 2004, exports of USD 3.4 million, or 9 percent of total production,
were recorded. This is also dramatically underreported. According to
a study by Nou Keosothea (2005: 136), up to 99 percent of soybeans
produced in Kompong Cham were exported to Vietnam. According to
an interview with the inter-provincial wholesalers in Kamrieng
commune in Battambang, 80 percent of production was exported to
Thailand.
CASHEW PRODUCTION AND TRADE. Traditionally, households grew
cashews for their own consumption. Only recently have cashews been
grown commercially. Land under cashew production has jumped from
15,653 hectares in 2000 to 60,874 hectares in 2005 (MAFF, 2006a). In
2000, Kompong Cham accounted for virtually all production but by
2005, Rattanakiri cultivated the most land (Table 9). Vietnam imports
the majority of current production. The price of cashew nuts increased
from USD 500 per ton several years ago to about USD 800 per ton in
2006. At an average yield of one ton per hectare, Cambodia can earn
almost USD 50 million from its production.
Table 9 – Cashew Cultivated Area, Selected Provinces, 2000-05
(hectares)
Province
Rattanakiri
Kampong Cham
Kampong Thom
Mondulkiri
Other provinces
Total Cambodia
Source: MAFF, 1999-2006.

2000
917
10,872
4
380
3,480
15,653

Planted area
2003
6,505
17,136
6,371
500
6,728
37,240

2005
21,562
17,765
7,515
3,190
10,842
60,874

Cashew trees can survive low-quality soils. They start to bear
fruit at three years and remain productive for up to 30 years. The
productivity of each cashew tree depends on the age of the tree, soil
quality, water supply, spacing, and seed. With the proper application
of fertilizer, proper weed control, adequate spacing (no more than 52
trees per hectare), and weekly watering of 500 liters per tree, yields of
two to four tons per hector are possible on high-quality land. In

198

Cambodia’s Agriculture

Ratanakiri, where soil quality is high, the average output is
approximately 1.4 tons per hectare.
Traditionally, farmers planted cashew trees about six meters
apart but experience has shown that spacing between 10 to 14 meters
provided higher yields. To optimize yields requires an initial
investment in irrigation systems of less than USD 700 per hectare to
install and, if water is abundant and relatively shallow, only about USD
150 per hectare per year to pump. This investment would be paid back
when the trees began reaching peak production within five to seven
years of planting. Pest control is a concern as some farmers reported
caterpillar invasions, although the trees appear to recover quickly.
Cashew nuts are growing in popularity with Cambodian
consumers, with most served in restaurants and at wedding parties.
RUBBER PRODUCTION AND TRADE. Rubber has been grown in
Cambodia since the 1950s. From initial low yields of 200 kilograms
per hectare, production and productivity reached a peak in the mid1960s with 50,000 hectares of cultivated land and a yield of nearly 1.5
tons per hectare. The ensuing civil war dramatically reduced yields to
400 kilograms per hectare. At only one ton per hectare in 2005, yields
have yet to recover fully. In 2005, 60,000 hectares of land were
cultivated in rubber, of which 37 percent belonged to state-owned
companies. Kompong Cham Province produces the most rubber.
Cambodia exports most of the rubber it produces. Cambodia
does not have the capacity to process rubber. Seven state-owned
rubber plantations accounted for all of the recorded exports in 2005.
Unrecorded exports are now double the recorded value (Table 10).
Government plans to privatize all of the stated-owned enterprises by
2009. Private farms have also been growing in significance.
Table 10 – Rubber Export Value, 1998-2005 (USD million)
Item
1998 1999 2000 2001
Recorded
25.3
27.4
31.1
24.6
Unrecorded
15.9
21.4
28.9
27.9
Source: Rubber Development Department, 2006.
Note: * January-November.
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2002
29.6
33.0

2003
35.0
62.7

2004
38.9
*75.8

2005
21.0
-
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Agricultural Trade between Cambodia, China, and the GMS
Overview of Cambodia’s Agricultural Trade
Cambodia’s agricultural trade with both the GMS and world
has increased remarkably over the past few years, but the volume is
only a small fraction of total exports. In 2005, Cambodia’s official
agricultural trade with the world amounted to USD 66.6 million, or 2.2
percent of total exports. Given the large volume of unrecorded
agricultural exports, particularly to neighboring countries, this value is
substantially underreported. Exports to the GMS represent 22 percent
of total agricultural exports, of which 80 percent (USD 11.7 million)
went to Thailand (Table 11). Thailand is Cambodia’s largest GMS
export destination for agricultural products given proximity to
Cambodia’s western provinces, the most productive crop producing
area, as well as its demand for animal feed and industrial inputs.
Cambodia’s agricultural exports to Thailand enjoy the benefit of
preferential trade agreements including the ASEAN Free Trade
Area/Common Effective Preferential Tariffs (AFTA/CEPT), a regional
free trade agreement, and ASEAN Integration System of Preference
(AISP), by which Thailand unilaterally agreed to allow exports of 310
items from Cambodia at preferential tariff rates. Informal or
unrecorded cross border trade in agricultural products with Thailand is
significant.
Official agricultural exports to Vietnam, the second most
important GMS export destination, are only 15 percent (USD 1.7
million) of the value exported to Thailand. China is third at USD 1.3
million of export value. Vietnamese intermediaries traveling to the
bordering provinces in Cambodia to purchase agricultural products
play a significant role in the export market. Again, official trade
statistics substantially under represent actual trade volumes out of
Cambodia.
Cambodia imports significantly more agricultural products
than it exports. In 2005, Cambodia imported USD 386.9 million of
agricultural products from the world, about 12 percent of total imports.
According to official statistics, agricultural imports were nearly six
times the value of agricultural exports. This is misleading, however,
because large portions of Cambodia’s agricultural exports are not
recorded. For instance, based on production and consumption
estimates, Cambodia had a surplus of about two million tons of paddy
that was exported producing revenue of at least USD 200 million.
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While the GMS accounted for only 22 percent of official agricultural
exports, it accounted for 62 percent of the agricultural imports, with
Thailand again dominating with nearly 90 percent of the GMS imports.
Table 11 – Cambodia's Trade with the GMS and World, 2005
(USD million, except as otherwise specified)
Commodity cluster

China

Exports
All products
Agricultural products
Non-agricultural products
Agricultural export share (%)
Country share of agric exports (%)

Thailand Vietnam* GMS-3**

27.3
1.3
26.0
4.7
1.9

31.4
11.7
19.6
37.4
17.7

42.4
1.7
40.7
4.0
2.6

101.1
14.7
86.4
14.6
22.2

World
3,001.2
66.6
2,934.6
2.2
100.0

Imports
All products
536.1
909.4
168.6 1,614.1 3,298.0
Agricultural products
23.8
208.9
5.8
238.6
386.9
Non-agricultural products
512.3
700.4
162.8 1,375.5 2,911.1
Agricultural import share (%)
4.4
23.0
3.5
14.8
11.7
Country share of agric imports (%) 6.1
54.0
1.5
61.7
100.0
Source: Global Trade Atlas and TradeMap, 2007
Notes: * Data from 2004; ** The GMS-3 as used in this paper includes China (the
entire country), Thailand, and Vietnam. Cambodia’s trade with the other two GMS
countries, Lao PDR and Myanmar, is unrecorded and not significant.

Agricultural Trade with China
Cambodia’s trade with China has increased rapidly over the
last six years (2001-06) at an average annual compound growth rate of
25 percent (Table 12). By 2006, total trade with China was valued at
USD 732 million, of which only USD 20 million or three percent was
in agriculture. Existing trade preference schemes, including the Early
Harvest Program under the Framework Agreement on Comprehensive
Economic Cooperation between ASEAN and China, provide the
opportunity for expanding the importance of agricultural trade.
Agricultural imports from China account for 87 percent of the total
agricultural trade value with China, leaving Cambodia with a
substantial trade deficit of nearly USD 15 million in 2006. The top
five agricultural products imported from China in 2006 were beverages,
spirits, and vinegar (USD 6.39 million); tobacco and manufactured
tobacco substitutes (USD 4.59 million); prepared meat, fish, and
crustaceans (USD 3.27 million); sugar and sugar confectionery (USD
1.04 million); and prepared vegetables, fruit and nuts (USD 0.74
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million). In 2006, Cambodia’s top four agricultural exports to China
were live animals (USD 1.37 million); fish and seafood (USD 0.95
million); prepared meat, fish, and crustaceans (USD 0.19 million); and
oil seeds and oleaginous fruits (USD 0.12 million.).
Table 12 – Cambodia-China Trade, 2001-06 (USD million, except
as otherwise specified)
2001

Total trade with China
All products
Agricultural products
Non-agricultural products
Agricultural share (%)

240.4 276.1 320.8 481.9 563.4 732.8
11.9
9.1
7.4 29.1 25.1 19.9
228.5 267.1 313.3 452.9 538.3 712.8
5.0
3.3
2.3
6.0
4.5
2.7

Exports to China
All products
Agricultural products
Non-agricultural products
Agricultural share (%)

24.5
1.6
22.9
6.5

2003

26.2
1.2
24.9
4.6

2004

29.6
1.7
27.8
5.7

2005

27.3
1.3
26.0
4.8

25.0
11.0
26.0
-

35.1
2.7
32.4
7.7

0.2
15.0
-1.0
-

205.6 251.6 294.6 452.3 536.1 697.7
10.6
7.4
6.2 27.2 23.8 17.3
194.9 244.1 288.3 425.1 512.3 680.4
5.2
2.9
2.1
6.0
4.4
2.5

28.0
10.0
28.0
-

Trade balance with China
All products
-170.8 -227.1 -268.4 -422.7 -508.8 -662.6
Agricultural products
-9.3
-5.8
-5.0 -25.5 -22.5 -14.6
Source: Global Trade Atlas, 2007.

-

Imports from China
All products
Agricultural products
Non-agricultural products
Agricultural share (%)

34.8
1.3
33.5
3.7

2002

Avg.
2006 growth
(%)

Item

Cambodian agricultural exports to China are insignificant,
despite preferential market access. Cambodia’s limited supply side
capacity is a primary constraint. As mentioned before, Cambodia’s
agricultural sector is largely subsistence farming with low technology
and low productivity. The sector is less competitive than in Thailand
and Vietnam. Standards requirements in foreign markets are another
constraint. Foreign markets require imported agricultural goods to
meet certain standards, including sanitary and phytosanitary (SPS)
measures. The standards vary by market, complicating exports. Not
only must exporters meet the standards, they must understand them.
As China is considered one of the strictest markets, exporters must
have considerable knowledge of the standards. The MAFF is working
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with the Ministry of Commerce (MOC) to document the SPS
requirements in several key foreign markets including China to better
facilitate agricultural exports.
Cambodia’s Revealed Comparative Advantage with China
Cambodia’s agricultural trade over the past three years (200305) has not changed significantly as measured by a modest
improvement in the Revealed Comparative Advantage (RCA) index.
The RCA index measures a product’s share in a country’s exports in
relation to its share in world trade. 8 Cambodia’s comparative
advantage is in a mix of manufacturing and agricultural products.
Cambodian products with comparative advantage in China’s market
include live animals, apparel, footwear, rubber, and fish (Table 13).
Table 13 – Cambodia’s RCA Index, 2003-05
HS
Commodity
code
01
Live animals
62
Apparel, accessories (not knit or crochet)
33
Essential oils, perfumes, cosmetics, toiletries
63
Other made textile articles, sets, worn clothing
52
Cotton
40
Rubber and articles thereof
61
Apparel, accessories (knit or crochet)
03
Fish, crustaceans, mollusks, aquatic invertebrates
64
Footwear, gaiters and the like, parts thereof
60
Knitted or crocheted fabric
Source: Authors’ calculations based on TradeMap, 2007.

2003
8.7
0.8
5.1
10.8
32.8
0.3
9.7
-

RCA
2004
3.4
16.1
3.0
19.5
24.1
10.0
2.1
10.3
1.0
0.1

2005
54.2
53.0
52.4
44.4
25.8
13.6
9.8
6.2
5.5
2.0

Live animals, apparel, essential oils, and cotton have gained
comparative advantage between 2003 and 2005 with the RCA index
increasing significantly.
Fish and rubber products have lost
comparative advantage over the same period. Live animals and cotton
are falling stars meaning the Cambodian share of these products in the
Chinese market increased despite a falling world share or shrinking
Chinese import market for these products. Essential oils are a rising
star, with the Cambodian share rising more rapidly than China’s
8

The RCA Index of Cambodian commodities in the Chinese market is calculated by:
RCAij = (Tij/Tit) / (Wwj/Wwt), where Tij and Wwj are China’s import of product j from
country i (Cambodia) and from the world and Xit and Xwt are China’s total import from
country i (Cambodia) and from the world.
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growing import market for these products. Fish and rubber, on the
other hand, are lost opportunities due to a declining Cambodian share
despite a growing Chinese import market for these goods (Tables 14
and 15).
Table 14 – Competitiveness of Cambodian Commodities in the
Chinese Market

China’s share
Decreasing
Increasing

Decreasing RCA

Increasing RCA

Cambodia’s share
Decreasing
Increasing
Decreasing
Lost opportunity Lagging opportunity
n/a
- Fish
(HS 03)
- Rubber
(none)
(HS 40)
Leading retreat

n/a

Lagging retreat

(none)

(none)

Increasing
Rising stars
- Essential Oils
(HS 33)

Falling stars
- Live animals
(HS 01)
- Cotton
(HS 52)
- Apparel
(HS 61 & 62)

Table 15 – Cambodia’s Dynamic RCA Index, 2003-05 (%)
HS
code
62
61
33
01
52
40

Commodity
Apparel, accessories
(not knit or crochet)
Apparel, accessories
(knit or crochet)
Essential oils, perfumes,
cosmetics, toiletries
Live animals
Cotton
Rubber and articles thereof

RCA
change
6,976.9

Xij/Xtj
change
4,501.1

Xiw/Xtw
Status
change
-35.0 Falling star

2,752.9

2,129.6

-21.9 Falling star

930.4

1,046.8

11.3 Rising star

524.9
140.2
-58.7

263.0
128.7
-61.2

03

Fish, crustaceans, mollusks,
-36.4
-38.5
aquatic invertebrates
Source: Authors’ calculations based on TradeMap, 2007.
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-41.9 Falling star
-4.8 Falling star
-6.0 Lost
opportunity
-3.4 Lost
opportunity
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Economic Relations between Cambodia and China: Constant Market
Share Analysis
Between 2003-05, Cambodia’s exports to China grew by 3.2
percent annually, much slower than the annual growth of 27 percent in
China’s total imports. As a result, Cambodia’s already tiny share of
China’s import market shrank substantially from 0.006 percent in 2003
to 0.004 percent in 2005. Constant Market Share (CMS) analysis helps
to identify the factors that contribute to Cambodian export performance
with China. CMS analysis decomposes the performance of Cambodian
exports to the Chinese market based on three effects: 1) the growth
effect, 2) the commodity effect, and 3) the competitiveness effect. The
growth effect is the change in Cambodia’s exports of a particular
commodity that is attributable to the change in China’s total import
demand. The commodity effect is the change in Cambodia’s exports
of a particular commodity that is attributable to the change in Chinese
demand for that particular commodity only. The residual change in
Cambodia’s export of a particular commodity is the competitiveness
effect and represents the improvement or deterioration in the
competitiveness of that particular product.
Table 16 suggests that exports of apparel, oil seeds, and
essential oils grew extremely rapidly, while exports of plastics, live
animals, and cotton grew at a slower pace between 2003 and 2005. In
the same period, exports of wood and articles of wood, fish, rubber,
manmade staple fibers, and rawhide and skins decreased. Increased
competitiveness and growth effects largely account for those
commodities with export growth (HS 62, 12, 61, 33, 39, 01, and 52).
All but one of the seven categories grew despite falling commodity
effects. The decline in exports of commodities HS 44, 03, 40, 55, and
41 was a result of both declining commodity and competitiveness
effects.
Figure 1 shows the competitiveness effect on the horizontal
axis and the commodity effect on the vertical axis. The figure provides
a clearer picture of a commodity’s position in terms of competitiveness
improvement and product-specific demand growth. The figure
suggests that exports of products that were more competitive grew
while those that lost competitiveness shrank. The higher the level of
export competitiveness, the more rapidly the export grew. Exports of
articles of apparel (HS 62), for example, grew by 4,732 percent
between 2003 and 2005, predominantly due to an enormous increase in
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Table 16 – Growth Factors for Cambodian Exports to China,
2003-05
HS
Commodity
code
62

Growth
effect
59.9

CMS
Commodity Competitive
effect
-ness effect
-55.9
4,728.5

Apparel, accessories
(not knit or crochet)
12
Oil seed, oleagic fruit,
59.9
-15.7
grain, seed, fruit, etc.
61
Apparel, accessories
59.9
-34.9
(knit or crochet)
33
Essential oils, perfumes,
59.9
18.1
cosmetics, toiletries
39
Plastics and articles thereof
59.9
-1.5
01
Live animals
59.9
-67.0
52
Cotton
59.9
-7.7
44
Wood and articles of
59.9
-36.8
wood, wood charcoal
03
Fish, crustaceans, mollusks,
59.9
-5.5
aquatic invertebrates
40
Rubber and articles thereof
59.9
-9.6
55
Manmade staple fibers
59.9
-60.0
41
Raw hides and skins (other
59.9
-31.7
than fur skins) and leather
Source: Authors’ calculations based on TradeMap, 2007.

Growth
rate
4,732.4

3,905.9

3,950.0

2,216.7

2,241.7

1,026.5

1,104.4

582.8
288.4
88.0
-40.7

641.2
281.3
140.2
-17.6

-89.8

-35.5

-109.6
-76.7
-124.4

-59.3
-76.8
-96.2

competitiveness. Rubber, on the other hand, became less competitive
(negative competitiveness effect) and exports declined. From these
observations, export competitiveness is the primary determinant of
export growth of Cambodian products in the Chinese market,
regardless of how fast or slow is the overall or commodity-specific
demand growth. However, the period analyzed may be highly
distortive given Cambodia is only a recent entrant in the export market
for many of these products. With exports growing from a negligible or
small base in many cases, any growth shows up as large increases in
competitiveness. As Cambodia’s presence is established in these
markets, these large competitiveness effects should become less
pronounced.
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Figure 1 – Commodity and Competitiveness Effects of Cambodian
Figure
1 –the
Commodity
and Competitiveness
Effects of Cambodian
Goods in
Chinese Market,
2003-05
Goods in the Chinese Market, 2003-05
8,000
HS 62

Competitiveness effect (%)

HS 12

5,000

HS 31

HS 44
-80

-40
HS 55

HS 39

2,000
HS 52

HS 01

HS 40 -1,000

HS 33
0

HS 03

40

80

HS 41
-4,000
Commodity effect (%)

Conclusion
The rapid development of China’s economy and the associated
increasing demand for agricultural products creates more opportunity
than threat for Cambodia’s agriculture sector. Gradual reductions in
tariffs on agricultural products under the EHP and the recently signed
ASEAN-China FTA make China one of the most attractive markets for
Cambodia’s agricultural exports, especially shrimp and prawn, fish,
cassava, live animals, and fresh fruit. Major constraints to agricultural
production still prevail in Cambodia, making the sector less
competitive than in neighboring Thailand and Vietnam. Agricultural
exporters also face non-tariff barriers such as limited access to import
information, complicated import procedures, and SPS measures. If
Cambodia could transform its agricultural sector to a level comparable
to that in Vietnam and Thailand, and if it could keep pace with China’s
growing import requirements, agricultural exports to China would
provide a major source of agricultural development in Cambodia. In
this context, Cambodia would fly comfortably with the dragon.
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The Competitiveness of Thai Rubber in China
Mingsarn Kaosa-ard1 and Akarapong Untong2

Introduction
Thailand has been the world’s largest rubber3 producer, both in
total output and exports, since 1981. China has been the world’s largest
consumer of rubber since 1999 and the largest importer since 2003. With
China as its principal market, Thailand’s rubber industry is heavily reliant
on its ability to remain competitive there. Moreover, with China’s
demand growing so rapidly, it remains dependent on Thailand, the world’s
largest producer. When the world’s largest producer meets the world’s
largest consumer, cost competitiveness is critical to both. This is
particularly the case for Thailand, as lucrative world rubber prices in
the seven to eight years before 2008 have attracted new suppliers and
increasing competition.
This paper examines the competitiveness of rubber exports
from Thailand, especially to China. First, China’s demand for rubber
and the effects this has had on the world rubber market are reviewed.
Second, the status of Thai and Southeast Asian rubber production, the
world’s principal suppliers, is examined. With this background,
sources of market growth and the revealed comparative advantage of
Thai rubber in China’s market are then analyzed. The paper closes
with a discussion of future opportunities and challenges.
1

Director, Public Policy Studies Institute, Chiang Mai University, Chiang Mai,
Thailand.
2
Researcher, Public Policy Studies Institute, Chiang Mai University.
3
Hevea brasiliensis Muell. Arg.
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China’s Role in the World Rubber Market4
China’s average annual growth in rubber consumption between
2002 and 2005 has been spectacular (14.9%), fueled primarily by the
automobile industry that accounts for one-half of all domestic
consumption. By 2006, China alone accounted for 24 percent of the
total world usage of 9.2 million tons followed by the United States
(10%) and Japan (9%), until recently the two biggest consumers.
As rubber can only be grown in a few southern provinces in
China, the world’s largest rubber consumer has also become the
world’s largest rubber importer, first surpassing the United States in
2003. By 2006, China was already importing 50 percent more than the
United States, or 1.5 million tons. With aggressive expansion in
domestic production of both rubber and its substitutes, China has
managed to contain import growth (10.2%) somewhat when compared
to domestic demand (14.9%).
However, China’s rubber demand and subsequent import
growth, large by any measure, has helped drive up world rubber prices
by a factor of 2.7 between 2002 and 2006. Figure 1 shows rubber price
movements in the Singapore market, the hub of the international rubber
trade where the world reference price is established. Figure 2
compares China’s recent demand for rubber with the Singapore
reference price – showing remarkably similar growth patterns. This
has transmitted to local prices in Thailand (Figure 3). Local rubber
prices in Thailand have risen in line with world prices and Chinese
demand, falling briefly in 2004 and 2006 following delayed import
orders from China.

4

Unless otherwise stated, the statistics on production and consumption in this paper
are from The International Rubber Studies Group (IRSG) (2008) and the data used for
the calculation of competitiveness is from the World Trade Atlas (2008).
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Figure 1 – Rubber Price Movement
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Thai Rubber in the Context of World Rubber Production and
Trade
Rubber is Thailand’s largest export crop, and the only agricultural
crop among Thailand’s top-ten exports, accounting for 3-4 percent of total
exports during 2003-07. Natural rubber accounted for 30-40 percent of
the total value of agricultural exports. With an increasingly diversified
economy, Thailand’s agricultural exports have been steadily contracting
over the last two decades, yet rubber exports have remained strong.
Since 1981, Thailand has been the world’s largest rubber
producer measured both in terms of output and exports. In 2006,
Thailand accounted for about one-third of the world total output of
almost 10 million metric tons. Indonesia (26%) and Malaysia (12%)
are the second and third largest producers, respectively. While China
and Vietnam lag at 5.5 percent of world production, they are rapidly
increasing area under cultivation (6.6% and 3.2% respectively).
Japan was Thailand’s major export market until 2003. In 2003,
exports to China of 650,000 tons exceeded that to Japan for the first
time. By 2006, exports to China were 747,000 tons, 52 percent more
than to Japan and almost four times that to the United States,
Thailand’s third most important market (Rubber Research Institute of
Thailand, 2007). Due to geographical proximity, Thailand has also
become the largest supplier of rubber to China, accounting for 63
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percent of China’s import in 2003. That share has declined
dramatically, falling to 42 percent by 2006, as China has worked to
diversify its import sources. In shifting away from Thai production,
China has increased imports from Malaysia, Indonesia, and Vietnam.
Competitiveness of Thai Rubber
Constant Market Share Analysis
As the world’s largest exporter of rubber, Thailand is clearly
competitive in the international rubber trade. However, whether it can
maintain its competitiveness will depend on the answer to three
questions:




What are the sources of this recent growth in world rubber
exports?
Has Thailand maintained its competitiveness over time?
How has Thailand performed relative to regional competitors
with equal access to the Early Harvest Program of the
ASEAN-China Free Trade Agreement?5

Constant market share (CMS) analysis helps to disaggregate
total rubber export growth according to three possible sources –
general economic growth, increased demand for rubber, and the
residual (which is attributed to an increase in competitiveness). The
growth and commodity effects are strong for rubber (Table 1). (For all
importing countries, the growth and commodity effects are the same
for the same market.) Between 1998 and 2002, the import growth of
rubber into the China market was almost entirely explained by the
general growth effect. China purchased more rubber because it was
getting richer. The specific demand effect for rubber was positive but
was relatively small at about five percent of the economic growth
effect. During the following five-year period, the economic growth
effect was even stronger. However, at the same time, the commodity
effect grew in importance, to about 40 percent of the growth effect.

5

The Early Harvest Program is a multilateral trade agreement entered into between
China and the ASEAN countries in 2004. It provides for gradually reducing
agricultural tariffs to zero.
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Table 1 – Factors Explaining Growth in China’s Natural Rubber
Imports, 1998-2007 (%)
CMS (1998-2002)
CMS (2003-07)
Growth effect = 110.35
Growth effect = 131.49
Commodity effect = 6.53
Commodity effect = 50.60
Country
Competitiveness
Competitiveness
Growth rate
Growth rate
effect
effect
Thailand
-5.02
111.86
-69.21
112.88
Malaysia
29.59
146.47
158.18
340.27
Indonesia
-57.58
59.29
209.00
391.09
Vietnam
136.32
253.19
-56.07
126.02
Myanmar
22,280.96
22,397.84
534.39
716.48
Lao PDR
302.31
484.40
Cambodia
-86.34
30.53
-138.76
43.33
India
-227.03
-44.94
Philippines
-77.70
39.18
-194.07
-11.98
Sri Lanka
424.90
541.78
-136.01
46.08
Source: Calculated from World Trade Atlas, 2008.

Thailand’s competitiveness actually declined by five percent
between 1998 and 2002 and declined even further (-69%) between
2003 and 2007. In contrast, Malaysia’s competitiveness improved over
both periods and Indonesia gained substantially in 2003-07. In the
Greater Mekong Subregion (GMS), Myanmar fared the best followed
by Vietnam while Cambodia’s competitiveness suffered the worst
decline.
In the United States, the economic growth effect was
considerably smaller than for China while the commodity effect was
relatively more important (Table 2). For Thailand specifically, it
gained some competitiveness in 1998-2002 but lost competitiveness in
the following period, though not as substantially as it had in China.
Japan showed a similar economic growth effect as the United
States (Table 3). For Japan, the commodity effect was the most
important factor during both periods. Thailand’s competitiveness
showed a similar response as in China, declining slightly during the
first period but worsening substantially over the second period.
Competitiveness was both positive and increasing for both Indonesia
and Vietnam, two of Thailand’s principal competitors.
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Table 2 – Factors Explaining Growth in the United States’ Natural
Rubber Imports, 1998-2007 (%)
CMS (1998-2002)
CMS (2003-07)
Growth effect = 27.08
Growth effect = 55.41
Commodity effect = -50.18
Commodity effect = 46.92
Country
Competitiveness
Competitiveness
Growth rate
Growth rate
effect
effect
Thailand
10.76
-12.34
-17.59
84.73
Malaysia
-18.95
-42.05
-63.25
39.08
Indonesia
-5.34
-28.43
15.99
118.32
Vietnam
558.54
535.44
66.73
169.06
Cambodia
104.75
81.65
-56.49
45.84
India
16.70
-6.40
-65.45
36.87
Sri Lanka
3.15
-19.95
6.16
108.49
Source: Calculated from World Trade Atlas, 2008.

Table 3 - Factors Explaining Growth in Japan’s Natural Rubber
Imports, 1998-2007 (%)
CMS (1998-2002)
CMS (2003-07)
Growth effect = 20.41
Growth effect = 62.23
Commodity effect = -25.18
Commodity effect = 63.50
Country
Competitiveness
Competitiveness
Growth rate
Growth rate
effect
effect
Thailand
-7.46
-12.23
-55.95
69.78
Malaysia
-50.86
-55.64
-83.09
42.64
Indonesia
66.27
61.49
139.92
265.65
Vietnam
166.28
161.54
15.54
141.28
Sri Lanka
-61.62
-66.39
-74.49
51.24
Source: Calculated from World Trade Atlas, 2008.

Dynamic Revealed Comparative Advantage
Another method of analyzing competitiveness is by means of
dynamic revealed comparative advantage (Dynamic RCA). Dynamic
RCA compares the RCA index over two periods, providing an
indication of the direction of change. The index compares the change
in the strength of an exported commodity as measured by its share in
total exports of that country with the change in the share of that
commodity in total world exports. In this analysis, a revealed
comparative advantage index greater than one suggests competitiveness.
Table 4 provides definitions of changing competitiveness situations.
When a country’s absorption rate is increasing faster or shrinking
slower than all competing markets, its revealed comparative advantage
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or competitiveness trend is increasing (rising star, falling star, or
retreat). When a country’s absorption rate is increasing slower or
shrinking faster than all competing markets, its revealed comparative
advantage or competitiveness trend is decreasing (lost opportunity,
lagging opportunity, or follow retreat).
Table 4 – Dynamic Analysis of Revealed Comparative Advantage
The direction of
change of RCA
1. Increasing

2. Declining

Absorption rates of
Destination under
All competing
investigation (1)
markets (2)
Ç
Ç
È
È
Ç
È

Status

½

Ç
È
È

Rising star
Falling star
Retreat

½
¾

Ç
Ç
È

Lost opportunity
Lagging opportunity
Follow retreat

¾

Table 5 compares dynamic comparative advantage of the GMS
countries and competing countries in the international rubber trade in
the two periods 1998-2002 and 2003-07. The results are consistent
with the constant market share analysis above. The growth of the share
of rubber in world trade was much faster in the second period but
Thailand did not perform as well as competing exporters. Thailand’s
competitiveness was a “lost opportunity.” In other words, Thailand’s
growth of the share of rubber trade in its total trade portfolio was lower
than the expansion rate of the market in both periods. Its competitive
position worsened in both periods also, with the second period
worsening more. Vietnam performed slightly better than Thailand,
improving from a lost opportunity to a lagging opportunity in the
second period. Malaysia and Indonesia performed even better,
improving from lost opportunities to rising stars. Like Thailand, Lao
PDR and Cambodia’s were lost opportunities during both periods.
Though Myanmar performed well, it is from a very small export
volume base.
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Table 5 – Dynamic RCA of Countries in the China Market, 19982007
Country
Thailand

Dynamic RCA (1998-2002)
'RCA/ 'RCA/
Situation
'RCA
1
2
Lost
È
È
Ç
opportunity

Dynamic RCA (2003-07)
'RCA/ 'RCA/
Situation
'RCA
1
2
Lost
È
È
Ç
opportunity

Malaysia

È

È

Ç

Lost
opportunity

Ç

Ç

Ç

Rising star

Indonesia

È

È

Ç

Lost
opportunity

Ç

Ç

Ç

Rising star

Vietnam

È

È

Ç

Lost
opportunity

È

Ç

Ç

Lagging
opportunity

Myanmar

Ç

Ç

Ç

Rising star

Ç

Ç

Ç

Rising star

Lao PDR

-

-

-

-

È

È

Ç

Lost
opportunity

Cambodia

Ç

Ç

Ç

Rising star

È

È

Ç

Lost
opportunity

India

-

-

-

-

È

È

Ç

Lost
opportunity

Philippines

È

È

Ç

Lost
opportunity

È

È

Ç

Lost
opportunity

Sri Lanka

Ç

Ç

Ç

Rising star

È

È

Ç

Lost
opportunity

Source: Calculated from World Trade Atlas, 2008.
Notes: 1 = '(Xij/Xtj)/(Xij/Xtj), the change in the share of rubber exports of country j in
the total exports of country j; 2 = '(Xiw/Xtw)/(Xiw/Xtw), the change in the share of
world rubber exports in total world exports.

In the United States market (Table 6) where the share of the
rubber trade in total imports was rising, GMS countries did not
perform well.
Thailand went from a retreat, with positive
competitiveness, in the first period, to a lagging opportunity in the
second period.
In the Japanese market (Table 7), Thailand and Malaysia
performed poorly while Indonesia and Vietnam improved their market
position. During 2003-07, Thailand, Malaysia, and Vietnam were
lagging opportunities while Indonesia and Sri Lanka were rising stars.
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Table 6 – Dynamic RCA of Countries in the United States Market,
1998-2007
Country

Dynamic RCA (1998-2002)
'RCA/ 'RCA/
Situation
'RCA
1
2

Dynamic RCA (2003-07)
'RCA/ 'RCA/
Situation
'RCA
1
2
Lagging
È
Ç
Ç
opportunity

Thailand

Ç

È

È

Retreat

Malaysia

È

È

È

Retreat

È

Ç

Ç

Lagging
opportunity

Indonesia

Ç

È

È

Retreat

Ç

Ç

Ç

Rising star

Vietnam

Ç

Ç

È

Falling star

È

Ç

Ç

Lagging
opportunity

Cambodia

Ç

È

È

Retreat

È

È

Ç

Lost
opportunity

India

Ç

È

È

Retreat

È

È

Ç

Lost
opportunity

Sri Lanka

Ç

È

È

Retreat

Ç

Ç

Ç

Rising star

Source: Calculated from World Trade Atlas, 2008.
Notes: 1 = '(Xij/Xtj)/(Xij/Xtj), the change in the share of rubber exports of country j in
the total exports of country j; 2 = '(Xiw/Xtw)/(Xiw/Xtw), the change in the share of
world rubber exports in total world exports.

Table 7 – Dynamic RCA of Countries in the Japan Market, 19982007
Country

Dynamic RCA (1998-2002)
'RCA/ 'RCA/
Situation
'RCA
1
2

Dynamic RCA (2003-07)
'RCA/ 'RCA/
Situation
'RCA
1
2
Lagging
È
Ç
Ç
opportunity

Thailand

È

È

È

Retreat

Malaysia

È

È

È

Retreat

È

Ç

Ç

Lagging
opportunity

Indonesia

Ç

Ç

È

Falling star

Ç
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world rubber exports in total world exports.
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New Developments
Although Thailand is still the largest rubber producer, its
competitiveness is threatened. A number of hypotheses could be given
for the weakening of Thai competitiveness, including uncompetitive
prices, a shift away from traditional commodities, or lower quality.
In interviews, Thai exporters claimed their rubber export prices
where rising and increasingly uncompetitive stemming from the fact
that they produce rubber blocks from rubber sheets, a more expensive
production method. In addition, they stated that the logistics costs of
exporting from Thai ports in Songkhla Province are higher than
comparable costs in Malaysia. However, examining CIF prices of
rubber exports from Thailand to China does not support the
uncompetitive price hypothesis (Tables 8 and 9).
Table 8 – Average Price of Natural Rubber (CIF) in the China
Market, 1998-2007 (USD million)
Country
1998 1999 2000
Thailand
0.72 0.65 0.68
Malaysia
0.80 0.66 0.70
Indonesia
0.77 0.64 0.67
Vietnam
0.75 0.66 0.70
Myanmar
0.71 0.69 0.63
Lao PDR
- 0.72
Cambodia 0.79 0.68 0.79
India
- 0.65
Philippines 0.73 0.67 0.69
Sri Lanka
0.77 1.16 1.40
0.74 0.66 0.69
World
Source: World Trade Atlas, 2008.

2001 2002 2003 2004 2005 2006 2007
0.60 0.72 0.95 1.18 1.28 1.78 1.90
0.64 0.77 0.98 1.21 1.37 1.98 2.08
0.57 0.73 0.98 1.23 1.38 2.03 2.08
0.58 0.70 0.92 1.07 1.16 1.63 1.81
0.59 0.54 0.89 1.09 1.15 1.81 1.55
0.61 0.64 1.15 1.09 1.14 2.05 2.06
0.70 0.75 0.98 1.14 0.94 1.51 1.71
- 0.78 1.05 1.19 1.42 2.06 2.12
0.64 0.74 0.91 1.11 1.19 1.57 1.82
0.84 0.79 0.99 1.29 1.42 2.22 2.32
0.60 0.73 0.96 1.19 1.32 1.88 1.98

Table 9 – Average Price of Compound Rubber (CIF) in the China
Market, 1998-2007 (USD million)
Country
1998 1999 2000
Thailand
1.60 0.89 0.88
Malaysia
1.69 0.79 0.89
Indonesia
1.34 0.72 1.00
Vietnam
- 0.99 0.72
2.20 1.17 1.17
World
Source: World Trade Atlas, 2008.

2001 2002 2003 2004 2005 2006 2007
0.85 0.89 1.01 1.26 1.38 2.01 2.08
0.87 0.86 0.99 1.21 1.36 2.09 2.10
1.06 0.76 1.20 1.31 1.49 2.10 2.10
0.64 0.60 0.78 0.88 0.94 1.70 1.98
1.25 1.27 1.11 1.23 1.45 2.02 2.12

To take advantage of lower import tariffs into China, Thai
producers are indeed shifting production away from natural rubber and
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into compound rubber (Figure 4). For compound rubber, Thailand’s
competitiveness is increasing. Thailand is a rising star. However,
Indonesia and Malaysia have maintained their competitiveness in
natural rubber while also becoming rising stars in compound rubber. A
country does not have to lose competitiveness in its traditional
products as Thailand has in natural rubber in order to become
competitive in new products like compound rubber.
Figure
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Lower quality may be the most important reason for the loss in
Thai competitiveness. A large proportion of Thai exports of natural
rubber are in the form of smoked sheets. No scientific standards exist
by which their quality can be judged. Buyers must rely on visual
inspection alone. Importers, such as China and Japan must improve
the quality of these smoked sheets from Thailand before further
processing into rubber products. Indonesia and Malaysia export more
of their natural rubber as blocks and latex, a higher quality input.
Current market trends are shifting to rubber block and latex
consumption, leaving Thailand’s smoked sheets increasingly less
competitive.
In addition, new production sites are springing up in the GMS,
particularly in Yunnan, Vietnam, Lao PDR, and Cambodia. The
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production in sub-tropical Yunnan and northern Lao PDR has been
made possible by China’s development of improved varieties that are
more resistant to cooler seasons and still high yielding. However,
further increased production in Yunnan may be limited for
environmental biodiversity reasons (Li Hongmei, et al., 2007).
Expansion in Lao PDR, or even Myanmar, could be substantial.
In Thailand, labor shortages and competition for land use
between oil palm and rubber have driven rubber production to the
north and northeast of the country. To what extent this will affect
production trends remains to be seen.
Conclusion
It is evident from the above analysis that Thailand’s
competitiveness in rubber is declining. Several measures should be
taken to reverse this trend. First, as the world’s largest rubber producer,
more research and development is necessary to improve yield in both
traditional and new sites. Less labor-intensive tapping operations and
improved processing technologies need to be developed. Second,
Thailand should look into the possibility of transferring its processing
expertise and in establishing farmer cooperatives in other GMS
locations to take advantage of lower labor and land costs. Third,
Thailand should continue its shift away from exporting smoked sheets
to blocks and latex instead, a process that is underway but takes time.
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10
Vietnam’s Agricultural Trade:
Food and Sanitation Issues
(A Case Study of Aquaculture)
Le Ha Thanh,1 Dinh Duc Truong,2 and Nguyen Dieu Hang3

Introduction
Since the early 1990s, the Vietnamese economy has grown
rapidly with an average annual growth rate of 7.6 percent over 19912006. Vietnam first transformed itself from an agro-based, poor
country that was isolated internationally to an industrial economy
dominated by state-owned enterprises (SOEs) and collectives. It has
now moved even further to a globally integrated country fueled by
foreign direct investment (FDI) and private investment.
The continued high growth has elevated Vietnam’s
international standing, albeit from a very low base. In 1990, Vietnam
was among the world’s poorest countries with a GDP per capita of
USD 98 (Ohno Kenichi, 2008). By 2008, with an estimated GDP per
capita of USD 1,030 (General Statistics Office [GSO], 2008), Vietnam
is approaching the status of a lower-middle income country by the
World Bank’s standard. Unless an unanticipated severe shock occurs,
the official target of graduating from low-income status by the end
of2010 is likely. The export base has also shifted from primary
commodities toward manufactured goods such as electronics, garments,
and footwear. The ratio of manufactured exports to total exports,
which hovered around 28 percent in the second half of the 1980s,
increased to approximately 50 percent by 2007. In addition, from 1998
1
2
3

Researcher, Vietnam Development Forum, Hanoi, Vietnam.
Researcher, Hanoi National Economics University, Hanoi, Vietnam.
Researcher, Hanoi National Economics University.
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to 2007, Vietnam’s exports have increased by 18.5 percent annually.
Exports in 2007 reached USD 48.6 billion, 23 times more than 1991
and nine times more than 1995 (GSO, 2008).
From a once-closed economy, Vietnam now trades with over
100 countries. Vietnam’s accession into the Asia Pacific Economic
Cooperation (APEC) group, the Association of Southeast Asian
Nations (ASEAN), the ASEAN Free Trade Area (AFTA), and
especially the World Trade Organization (WTO) in 2006 have marked
its integration into the world economy.
Currently, processed aquatic products are one of Vietnam’s
four major export items in value terms. From 1998-2007, this industry
has emerged as a dynamic sector, making a strong contribution to
industrial sector exports and GDP. In 2007, the export value of
seafood products was USD 3.8 billion, equivalent to eight percent of
total export value and 5.3 percent of GDP (Statistical Yearbook of
Vietnam, 2007). Moreover, international aquatic product markets will
continue to expand and become increasingly segmented. A Food and
Agriculture Organization (FAO) report, The State of World Fisheries
and Aquaculture (2000), predicts that international trade of fish and
fishery products will grow in two ways. First, fish processing in
developing countries will increase due to its attractiveness as an
employment-generating opportunity for low-wage workers,
particularly in displaced fishing communities, and due to the increased
demand for value-added fishery products.
Second, developing
countries increasingly will become important markets for these
products. Fish is becoming a greater source of animal protein around
the world – average annual per capita fish consumption has increased
from nine kilograms in the early 1960s to 16 kilograms in 1997 (FAO,
2000). The FAO (2000) also predicts that by 2030, aquaculture will
account for more than 50 percent of fish supplies and imports will
account for an increasing share of consumption in wealthy countries.
In the United States, the average import share of fish and shellfish
consumption increased from 56.3 percent in 1990 to 68.3 percent in
2000. In general, an increasing share of imports means that wealthy
countries will likely want to remove most trade barriers so that these
products will become less expensive (FAO, 2000).
However, success breeds new challenges. Wealthy countries
also tend to want higher levels of food safety and are willing to pay
more for food safety. In recent years, food safety standards have
become a more prominent issue for global trade in agricultural,
aquatic, and food products (Jaffee and Henson, 2004). One of the
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major challenges for Vietnam to boost exports and increase the
competitiveness of its aquatic products in the world market is to
comply with the strict standards on food safety and sanitation and
environmental protection required by developed countries, especially
the European Union (EU), the United States, and Japan. Vietnam also
benefits from meeting these requirements as they help strengthen state
management capacity and competitiveness, improve health, and
promote more sustainable use of natural resources. In other words,
food safety and environmental requirements in international trading
bring about both challenges and opportunities for Vietnam’s
sustainable development. However, current understanding of this issue
and its implications for Vietnam are limited.
This paper introduces and analyzes the sanitation issues of the
food processing industry in Vietnam. Focusing specifically on the
aquatic sector, it addresses the central question: What barriers do
Vietnam’s aquatic product exports face in terms of sanitation and food
safety standards and what has been done to overcome these barriers? It
then reviews and analyzes government policies, business performance,
and strategies currently in place in Vietnam to improve market access.
Finally, the report considers the implications of the analysis for
government, private, and international policies targeted at improving
export competitiveness.
Overall Economic Status of Vietnam after Accession to the WTO
In January 1995, Vietnam first applied for membership in the
WTO.
After considerable work and numerous bilateral and
multilateral negotiations, the WTO admitted Vietnam in November
2006. During the intervening 11 years, Vietnam developed the legal
framework required for all agreements and treaties within the WTO.
The Vietnam Assembly passed 29 relevant laws during the application
period, including the Law on Trade, Law on Investment, Law on
Enterprises, Custom Law, Law on Banking, Law on Insurance, Labor
Law, and Law on Oil and Gas. Vietnam also committed to conform to
the WTO’s agreements immediately upon accession, rather than in
phases as some other countries had in the past. Commitments included
issues of property rights and investment in trade, customs valuation,
technical barriers to trade, sanitary and phyto-sanitary standards, and
anti-dumping measures.
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One year after joining the WTO, Vietnam continued to
experience high economic growth. GDP growth in 2007 was 8.5
percent compared with 8.2 percent in 2006. Vietnam continues to
focus on developing its export-based, outward looking economy.
Exports in 2007 approached USD 49 billion, with nine product
categories exceeding USD one billion each. FDI flows continue to
increase annually. The estimated FDI registered in 2007 is close to
USD 19 billion with realized capital of USD 4.1 billion. Accession to
the WTO has had a strong impact on FDI flows according to the press
and investors’ opinions in investment forums.
Both internal and external resources have contributed to
Vietnam’s rapid economic growth.
Total investment in 2007
accounted for 45.6 percent of GDP. Of this, government invested
close to 40 percent, the domestic private sector 34.4 percent, FDI 19.5
percent, and official development assistance 6.5 percent. Vietnam held
foreign currency reserve of about USD 20 billion at the end of 2007.
Despite the above achievements, Vietnam is facing some
serious problems, some of which are linked to WTO accession:






High inflation rate – After very high inflation ended in the
early 1990s, prices in Vietnam stabilized with average
consumer price inflation of 3.1 percent during 1996-2003. In
2004, however, it jumped again, rising to 9.5 percent. By 2007,
it had reached 12.6 percent. During 2004-07, Vietnam’s
inflation rate was higher than all of its regional neighbors
except for Indonesia, a country facing serious political and
economic problems. An especially dramatic increase of more
than 10 percent in the prices of basic consumption goods such
as food, fuel, gas, and services has had a strong impact on the
quality of life of a large majority of Vietnamese. High
inflation has also led to higher production costs and reduced
the competitiveness of Vietnamese goods on the global market.
Insufficient infrastructure – Poor macro management including
the lack of a long-term strategic master plan to develop urban
cites and leakages in infrastructure construction projects have
led to insufficient infrastructure. Although WTO accession
has little direct impact on this issue, Vietnam needs more
infrastructural investment to best attract and absorb the FDI
inflows.
Economic policies lag economic development – Fiscal and
monetary policies have been slow to respond to the rapidly
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changing economic environment. Most of the government
master plans are not realized in practice.
Growing social issues – The environment is not well protected
from polluting production technologies given the low level of
social awareness of sustainable development. The rich/poor
and urban/rural gap is widening creating social threats for both
the short and long-term.

Vietnam’s Trade before and after WTO Accession
Many expected WTO membership to expand Vietnam’s access
to the international market. However, this has cut both ways, with both
exports and imports increasing. In fact, the trade deficit has been
growing. While total exports increased from USD 32.4 billion in 2005
to an estimated USD 48.6 billion in 2007 (Figure 1), the trade deficit
also increased, with many analysts pointing to WTO accession as
responsible for the rapid rise in imports. At the same time, traditional
exports of crude oil, coal, rubber, and rice have not responded much.
In 2007, the trade deficit was USD 14.1 billion. In the first six months
of 2008 (USD 14.5 billion), it had surpassed that amount.

Figure
Figure 11 –– Total
Total Export
ExportValue,
Value,2000-07
2000-07(USD million)

Total export value (USD million)

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

2000

2001

2002

2003

Source: GSO,
GSO, 2008
2008
Source:

229

2004

2005

2006

2007
(estimate)

Le Ha Thanh, et al.

The shares of Vietnam’s major commodity groups in total
exports changed little after accession (Figure 2). Light industries
(textiles, footwear, and food processing for example) and handicraft
products account for the largest share of export value, around 41
percent from 2004 to 2006, increasing to 44.5 percent in 2007.
Although the share of agriculture and aquaculture products has
decreased over the years, from 28.9 percent in 2000 to 22.6 percent in
2007, it changed little immediately before and after accession.
Manufacturing and mining products held steady over 2000-07 at 30
percent of total export value. Vietnam’s main markets remain the
United States, EU, Japan, China, and Australia.

Figure 22 –– Vietnam
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Food Processing Industry with Emphasis on Aquatic Products
The food-processing sector is a large and rapidly growing
industry in the Vietnamese economy. In 2005, the value added in the
food-processing sector was an estimated USD 2.0 billion, or four
percent of GDP and 21 percent of agricultural value added (Chau,
2005). Furthermore, the contribution of food processing to GDP
appears to be growing. In 1995, seafood processing represented 2.5
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percent of GDP. However, it has grown twice as fast as GDP in the 10
years since then (Vietnam Economic Times, 2006).
The Mekong River Delta is the largest fishpond, accounting for
87.2 percent of the national fish rearing acreage (Ministry of Fisheries
[MOFI], 2005b).4 The main aquatic product in the Red River Delta in
northern Vietnam is freshwater prawn (Macrobrachium rosenbergii).
The central provinces specialize in culturing sea products such as
lobster, tuna, and seaweed (Hambrey and Carleton, 2005).

Figure 33 –– Vietnam
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In 2006, the fishery industry employed four million workers,
or 10 percent of the labor force, of which 723,000 were working in
culturing aquatic products. These employees are now working in 714
communes in 28 coastal provinces. Vietnam has 488 seafood
processing factories with an annual input capacity of 800,000 tons.
Seventy percent of them are small and medium-sized private
enterprises. About 80 percent of the processing factories are located in
southern Vietnam, some of which are large modern facilities, 12
percent are in central Vietnam, and the rest are in the north (National
Fisheries
Quality
Assurance
and
Veterinary
Directorate
[NAFIQAVED], 2006a).
The Vietnam National Sea Products
Corporation (Seaprodex) is the biggest processing and exporting
4

The MOFI is now known as the Ministry of Agriculture and Rural Development.
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enterprise. In 2004, it accounted for 32 percent of the total export
value of the fishing industry. According to Ruckes, et al. (2003), 74
percent of seafood processors had Hazard Analysis and Critical
Control Points (HACCP) certification, 54 percent were Good
Management Practice certified, 24 percent had EU certification, and 16
percent were ISO certified. The majority of plants process shrimp for
export. Other products include clams, swimming crabs, snails, mud
crabs, oysters, and scallops. Fish processors supply the domestic
market with about 320,000 tons of products annually (Ruckes, et al.,
2003) including fish sauce, dried products, fishmeal, and frozen and
chilled products. Small factories produce mainly dried products as the
technology is simple and the required facilities are relatively
inexpensive. Dried squid, fish, shrimp, seaweed (Gracilaria), and
products dried with spices are common products for the domestic
market.
The seafood processing industry also plays an important role in
Vietnam’s exports (Table 1). Currently aquatic products rank fourth
among Vietnam’s export items after oil and gas, textiles and garments,
and footwear. In 2007, seafood product exports totaled USD 3.8
billion, or eight percent of Vietnam’s total export value and 5.3 percent
of its GDP (GSO, 2007). With an annual growth rate of 10 percent,
seafood exports have increased sharply from nearly USD one billion in
1999 to USD 3.8 billion in 2007.
Table 1 – Contribution of Aquatic Products to Vietnam Exports,
2000-07
Year

Total exports
($m)

2000
14,482.7
2002
16,706.1
2003
20,149.3
2004
26,485.0
2005
32,447.1
2006
39,826.2
2007
48,561.4
Source: GSO, 2008

Exports of aquatic products
Export value
Share of total exports
($m)
(%)
1,478.5
10.2
2,021.7
12.1
2,199.6
10.9
2,408.1
9.1
2,732.5
8.4
3,358.1
8.4
3,763.4
7.8

Vietnam exports processed seafood products to 105 countries.
In both value and volume terms, the EU, United States, Japan, and
South Korea were the largest markets, accounting for 70 percent of the
total seafood product export value in the first eight months of 2007.
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Following the signing of a bilateral trade agreement between Vietnam
and the United States in 2000, exports to the United States market
increased sharply before falling in 2003 due to disputes over dumping
prices of shrimp and catfish (Mai Nguyen, 2004). The EU’s share of
Vietnam’s seafood exports has grown from nine percent in 1999 to
nearly 25 percent in 2007 (Table 2).
Table 2 – Vietnam Seafood Exports by Market, Jan-Aug 2007
Jan-Aug 2007
Compared to Jan-Aug 2006
Volume (mt*)
Value ($m)
Volume (%)
Value (%)
EU
179,238
583.3
25.3
26.0
United States
64,216
469.0
6.7
14.6
Japan
72,461
447.8
-8.8
-14.4
South Korea
56,432
155.8
7.4
21.7
ASEAN
43,573
118.2
15.9
25.9
China, Hong Kong 31,719
106.1
7.5
19.9
Russia
29,544
67.4
-5.1
-2.6
Others
101,964
414.2
44.4
52.3
579,147
2,361.8
14.9
15.4
Total
Source: General Department of Vietnam Customs, 2008.
Note: * mt = metric ton.
Market

By product, the four main export items are frozen shrimp, fish,
frozen squid, and dried fish, accounting for over 85 percent of fishery
exports in 2006 (Table 3). Shrimp and catfish are by far the most
important, with catfish exports growing dramatically, nearly surpassing
shrimp in the first eight months of 2007. Frozen shrimp are primarily
exported to Japan and the United States. Other kinds of fish are mainly
exported to Japan and China, while recently cultured catfish mainly go
to the United States and the EU. Dried and frozen squid are mainly
Table 3 – Vietnam Fishery Exports by Product, 2005-07
2005
2006
Volume
Value
Volume
Value
(mt)
($m)
(mt)
($m)
Frozen shrimp
159,243 1,371.4 158,447 1,460.6
Chilled/frozen fish
274,602
687.7 444,709 1,145.1
of which catfish
140,703
328.1 286,600
736.9
of which tuna
29,761
81.2
44,822
117.1
Frozen cephalopods
61,956
182.2
69,763
222.2
Dried aqua products
35,910
130.3
35,479
142.2
Others
95,210
367.2 103,112
378.2
626,921 2,738.8 811,510 3,348.3
Total
Source: USDA Foreign Agriculture Service, 2007.
Products
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23,369
236.9
117,183
315.1
80,851
206.3
11,677
34.1
16,415
53.5
8,777
33.2
20,683
76.9
186,427
715.6
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exported to Korea, Taiwan, China, and Southeast Asian countries. In
general, seafood processing benefits from scale while dried products
are traditionally processed at the household level.
From Domestic to Export Market: Comparison of Domestic and
International Standards
Food safety covers all aspects of the food chain from
production to consumption. From the consumers’ perspective, food
safety implies food products that are clean with no contaminants,
bacteria, and/or additives. To be safe, food must be produced,
processed, and stored properly. The food must be free of any
pesticides, growth hormones, antibiotics, and artificial ingredients
(Hartman, 2005).
From the legislative and food management
perspective, food safety covers all the measures taken to protect human
health from harm arising from the consumption of food (Stranks, 2007).
Food safety risks are defined here as they pertain to human health,
covering well-established and perceived impacts from agents and
sources including:








microbial pathogens including illness-causing bacteria, viruses,
parasites, fungi, and their toxins;
residues from pesticides, food additives, livestock drugs, and
growth hormones;
environmental toxins such as heavy metals (for example, lead
and mercury);
persistent organic pollutants such as dioxin;
unconventional agents such as prions associated with bovine
spongiform encephalopathy (BSE) or “mad cow disease” in
cattle;
zoonotic diseases that can be transmitted through food from
animals to humans such as tuberculosis; and
foods produced or processed with practices perceived to
involve risks, such as irradiation.

Scientists generally agree that food safety risks are low relative
to many human health risks such as cancer and heart disease. Among
food safety hazards, human health risks are highest from food borne
pathogens such as Campylobacter and Salmonella, each of which
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causes well over a million illnesses annually in the United States
(Mead, et al., 1999). These are also common pathogens worldwide.
On a global scale, the extent of illness from contaminated
aquatic products is high. The World Health Organization (WHO)
estimates that 40 million people become infected each year from
trematode parasites by consuming raw or inadequately processed
shellfish, freshwater fish, and aquatic plants (WHO, 1995). Data are
not available on the extent of food borne illnesses worldwide from all
types of seafood hazards, which include:








Bacteria. Seafood potentially contains a number of different
bacteria.
Some examples are Vibrio parahaemolyticus,
Listeria, Salmonella, and Staphylococcus.
Viruses. Illnesses from viruses, such as the Norwalk virus, can
be associated with the consumption of shellfish, particularly
raw shellfish.
Toxins. Some naturally occurring toxins can accumulate in
fish and mollusks. Examples include ciguatera found in some
large tropical reef fish; domoic acid found in shellfish and
mollusks; saxitoxin, also found in shellfish; and histamine in
mahi and tuna.
Parasites. A number of fish species are at risk of having
parasites such as roundworms. This normally becomes a
human health problem only when fish are eaten raw or not
fully cooked. The Food and Drug Administration (FDA)
Model Food Code requires freezing to destroy these organisms
in fish for raw consumption.
Chemicals.
Chemicals can be a localized problem in
freshwater species, but can also affect ocean fish. Chemical
contamination can result from local spills or dumping of
pesticides, industrial chemicals, heavy metals, and petroleum
products.

For food to be safe for human consumption, the food supply
must be protected from microbial, chemical (i.e. rancidity, browning),
and physical (i.e. drying out, infestation) hazards or contamination that
may occur during all stages of food production including growing,
harvesting, processing, transporting, preparing, distributing, and
storing.
Increasing incidence and publicity of food borne illnesses due
to bacterial contamination has led to widespread concern and
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awareness of food safety issues. It has led to the development of a
food hygiene standard system as well as mandatory regulations in
many countries. Each country has its own regulatory standards and
programs. To close the gap between them, the WTO has an agreement
on Application of Sanitary and Phytosanitary (SPS) Measures (SPS
Agreement) to encourage its members to harmonize national standards
with the standards of the joint FAO and WHO Codex Alimentarius
Commission (Anders and Caswell, 2006).
In Vietnam, the SPS measures applied in the fisheries sector of
Vietnam relates to protection of human health from risks arising from
additives, contaminants, toxins, and disease causing organisms in
fishery products from Vietnam. The Vietnam Government established
a general policy on product quality that included food safety assurance
for products of Vietnam origin intended for human consumption. This
policy is designed to protect consumers health and ensure that all
Vietnamese fishery products, both for the domestic and export market,
meet food safety requirements. Vietnam has SPS measures related to
disease causing organisms in fishery products, biotoxins in bivalves,
and contaminants and additives in fishery products.
As mentioned above, Vietnam began exporting seafood
products in the 1980s. Exports have increased dramatically over the
last 10 years. In 2007, the country’s seafood production reached 3.9
million tons with export revenue of USD 3.75 billion. Currently,
Vietnam has 470 seafood processing companies of which 346 fully
meet the seafood sanitation standards set by the MOFI. Of these, 245
are allowed to export to the EU, 333 to Japan, and 34 to the United
States. Despite the certification of many processors, Vietnam’s fishery
industry has struggled to boost exports further as they have
encountered some difficulties meeting the food hygiene and
environmental standards imposed by international organizations and
developed importing countries.
The biggest challenge for Vietnam’s exported aquatic products
is to meet the requirements on the allowable content of antibiotic and
chemical residues set by the EU, Japan, and the United States.
Currently, many medicines, chemicals, and biological products are
used in the various stages of culturing, processing, and preserving
seafood in Vietnam and elsewhere. They help to increase productivity,
production, and food efficiency as well as reduce the death rate and
susceptibility to disease in fish. However, they also negatively affect
human health, product quality, and the environment. As a result,
importers impose strict regulations and standards on antibiotic and
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chemical residue in seafood products, including punishing any
violations of these rules. Despite the SPS Agreement, Vietnam’s
major export markets apply different SPS measures to food safety from
fishery products and they require the exporting countries to apply the
same or equivalent measures (Table 4).
Table 4 – Comparison of Vietnamese and International
Regulations on Banned Antibiotics
Antibiotics
Vietnam
US
Canada
EU
1. 2,4,5 - T
X
2. Cyhexatin, azocyclotin
X
3. Amitrole
X
4. Captafol
X
5. Carbadox
X
6. Coumaphos
X
7. Chloramphenicol
X
X
X
X
8. Chlorpromazine
X
X
X
9. Diethylstilbestrol (DES)
X
X
X
10. Dimetridazole
X
X
X
X
11. Daminozide
12. Nitrofuran (includes furazolidone)
X
X
X
X
13. Propham
14. Metronidazole
X
X
X
X
15. Ronidazole
X
X
X
X
16. Ipronidazole
X
X
X
17. Nitroimidazole
X
X
X
18. Clenbuterol
X
X
X
19. Glycopeptide
X
X
20. Fluoroquinolone
X
X
Danofloxacin
Difloxacin
Enrofloxacin
Flumequine
Sarafloxaccin
21. Aristolochia spp
X
X
X
22. Chloroform
X
X
X
23. Colchicine
X
X
X
24. Dapsone
X
X
X
25. Trichlorfon
X
X
26. Green malachite
X
X
Source: Ministry of Agriculture and Rural Development (MARD), 2008.
Note: X denotes a banned antibiotic.

Japan
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

The EU, with its strict requirements, has been a difficult
market for Vietnam’s exported seafood. The EU has a comprehensive
food safety strategy with standards and regulations set to ensure that
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food is treated properly from farm to table. The high standards apply
for both food produced inside the EU and imported food. Vietnam’s
seafood exports are subject to EU Regulation 178/2008 on “General
principles to guarantee food safety for consumers” and Regulation
852/2004 on “Special principles for products originated from animals.”
In addition, the EU’s Food Law also completely bans the use of 10
antibiotics (zero residues) and regulates the maximum residue limit
(MRL) for another 10 antibiotics. The use of some of the above drugs
not only harms human heath but also causes pollution. Food imported
into the EU must be tested thoroughly for any antibiotic or chemical
residues (under instruction No. 96/23 EC). Food supplements,
colorings, and hormones are subjected to specific standards as well.
In Japan, to protect domestic consumers, the Law on Food
Sanitation and Safety, Law on Diseases Control, and Trade Law
govern the importation of food. Strict regulations ensure that only
food deemed extremely safe for human consumption is imported.
Banned imports include food that contains diseases and harmful
substances, is out of date or spoiled, or fails to satisfy technical
standards regarding processing materials, formulas, and transportation.
In 2006, Japan also introduced new regulations on the use of
antibiotics in aquaculture and processing. Fifteen substances are
banned, eight of which are also banned in Vietnam, and a further 61
substances are regulated with maximum residue levels. Japan also
advanced a list of 38 banned additives in producing and processing
seafood.
The United States also has strict requirements on the content of
antibiotic or chemical residues in seafood. The American legal system
is complicated, with both national and individual state laws governing
imports. The FDA is the federal agency responsible for regulating and
controlling imported foods. The FDA uses a “white list” for antibiotic
residues. Currently, the FDA permits only six antibiotics; namely,
chorionic gonadotropin, formalin solution, tricaine methanesulfonate,
oxytetracyline, sulfamerazine, and sulfadimethoxine/ormetoprim with
all others banned by default.
Vietnam has also developed a legal framework and standards
to encourage the development of the seafood sector and its exports.
Vietnam’s exports of seafood with antibiotic residues to the EU and the
United States in 2001-05 resulted in sanctions, substantial economic
loss for the Vietnamese enterprises, and damaged the image and
competitiveness of Vietnamese seafood in the world market. This
occurred as a result of disorderly use and poor management of
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chemicals, veterinary drugs, and biological products in all steps of the
seafood sector, from the production of seed, feed, harvest, preservation,
pre-processing, transport, and product marketing (Hanh Dang, 2005).
This occurred despite Government Directive No. 07/2002/CT-TTg of
13 September 2002 on “Strengthening the management of the use of
antibiotics, chemicals in production and trading of animal origin food,”
which strictly prohibits the use of antibiotics in fishery production and
trading that are harmful to human health.
The MOFI, the government agency in charge of seafood
management, also issued Decision No. 01/2002/QD-BTS, “The ban on
the use of some chemicals, antibiotics in seafood production and
trading,” providing guidance for controlling the use of harmful
antibiotics in aquaculture production for both the export and domestic
markets. Under this decision, the Ministry bans the use of some
antibiotics, especially nitrofuran (NF) and chloramphenicol (CAP),
whose allowable residues in the United States and EU markets are zero.
Due to inadequate updating of information, some drugs banned in the
United States such as fluoroquinolone (FRZ) were not on the
Vietnamese list of banned chemicals and antibiotics. Hence, in 2004,
Vietnam’s seafood exports to the United States were repeatedly
infected with these drugs. Shippers were warned and shipments were
either returned or destroyed.
To prevent a recurrence of this situation, the MOFI issued
Decision No. 07/2005/QD-BTS of 24 February 2005 regarding “The
list of chemicals, antibiotics banned from use and limited use in
seafood production and trading.” This list was designed to fully match
import market requirements. The list of chemicals and antibiotics
either banned from use and/or allowed with limited residues in
Vietnam now matches current regulations and standards of the United
States, the EU, and the WHO’s CODEX Committee. Seventeen types
of chemicals and antibiotics were banned according to this Decision, of
which 10 are also banned in the EU and 11 in the United States.
Thirty-four other chemicals and antibiotics were listed as subjected to
limited use in the EU and the United States. In addition, Vietnam has
so far developed 99 seafood sector standards including regulations on
aquaculture, feeds, processing, allowed substances, and antibiotics. To
update the information from the United States, 11 types of antibiotics
in the flouroquinolones group prohibited from use in fisheries
production were listed in Decision 26/2005/QD-BTS issued by the
MOFI.
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The National Fisheries Quality Assurance and Veterinary
Directorate (NAFIQAVED) under the MOFI was established to assist
the Minister to govern the quality, hygiene, and safety of the fishery
industry from production to processing to market. The purpose is to
prevent fishery diseases and ensure the quality and safety of fishery
products. NAFIQAVED is responsible for:







developing strategies and the legal framework for ensuring a
hygienic fishery industry and subsequently controlling and
supervising plan implementation;
ensuring all components of the fishery industry are hygienic
and safe, including aquaculture sites, vessels, ports, fish
markets, processors, dispatchers, and preservers as well as all
inputs and products;
taking care of aquatic species health issues, including
inspecting breed production companies and the use of feed,
chemicals, and bio-products in aquaculture;
supervising and inspecting breeding experiments, chemicals,
and drugs; and
determining the diseases that need to be quarantined and listing
the chemicals, antibiotics, and additives prohibited for import
and export. In case of disease, the agency would propose
measures to fight the disease and restore the environment and
then implement these measures.

Sanitation Violations: Vietnamese Seafood Exports to the EU, the
United States, and Japan
Before 1999, the EU listed Vietnam as a Category 2 country
for seafood exports, subjecting its shipments to 100 percent inspection.
In 1999, the situation had improved and Vietnam was moved to
Category 1, requiring occasional random inspections at five percent
probability (Mai Nguyen, 2004). During 2001-03, however, many
violations occurred involving antibiotic residues and chemicals.
During this period, 76 shipments violated antibiotic residue regulations.
New techniques allowed the EU to detect chemical residues at levels
lower than Vietnam testing could detect. All shipments were returned,
70 of which were destroyed at a loss of USD 15 million to the
exporters. In late 2002, the EU again listed Vietnam as a Category 2
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country, requiring a 100 percent inspection rate (Mai, Nguyen). This
requirement remained in force as of early 2009.
In the United States, all of Vietnam’s exported seafood must
pass through the FDA’s automatic inspection system, which can reject
any products and enterprises having failed to meet its requirements (An,
2002). Many recent violations relate to microorganism hygiene
standards as well as antibiotic residues. Three states, Alabama,
Louisiana, and Mississippi have completely banned the import and
consumption of Vietnamese fish. The FDA has used the OASIS
network5 to warn some violating enterprises. The loss to Vietnamese
enterprises was an estimated USD 300,000 (Hanh Dang, 2005).
For Japan, the most violations took place in 2007. Shrimp and
squid were the primary culprits. As a result, Japan increased the rate at
which it inspected Vietnamese shrimp shipments from five to 100
percent. Given the severity of the problems, Japan has warned
Vietnam that it may have to stop importing Vietnamese seafood. With
about USD one billion in export revenue from this market, the loss of
the Japanese market would be a disaster for the Vietnamese seafood
sector.
Both the EU and United States have been regularly inspecting
the seafood production process and factories in Vietnam that export
products to these markets. When violations are discovered, importing
countries are entitled to apply measures to prevent imports, at great
loss to exporters. The EU uses a variety of sanctions in the case of
violations including rejecting the preferential tax of the imported goods,
banning the import, destroying the goods, reducing the import quota,
handing over the goods to the exporters, and removing violators from
the list of enterprises that can export products to the EU. The United
States is applying similar sanctions. The most popular sanctions
include listing the exporter in the OASIS warning system and
destroying or returning the shipment (NAFIQAVED, 2006a).
According to the revised Food Sanitation Law of Japan, the
Ministry of Health, Labor, and Welfare may prohibit the import of a
certain product from a specific country when three out of 60 (5%)
successive consignments of the same product are found with banned
antibiotics. Thus on 14 December 2006, the MOFI issued Decision No.
5

The FDA’s Operational and Administrative Systems for Import Support network
(OASIS) is used to regulate imported products. It operates in conjunction with the
United States Bureau of Customs and Border Protection's Automated Commercial
System (ACS), which maintains information on imported products subject to tariffs or
other restrictions.
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1052/QD-BTS declaring that it is mandatory to “carry out the
inspection for banned chemicals and antibiotics in fishery products
(except live products) intended for export to Japan from 20 December
2006.” As stipulated in this Decision, Japan inspected 100 percent of
the prawn and squid consignments exported from Vietnam. However,
violations continued to occur. In the first six months of 2007, 94 of
6000 shipments from Vietnam violated antibiotic residue regulations.
As a result, Decision No.06/2007/QD-BTS was issued on 11 July 2007
to adopt urgent measures to control residues of banned antibiotics and
chemicals in Japan-bound seafood exports. In addition to stipulating
that 100 percent of seafood shipments to Japan must be examined for
state certification of residues of banned antibiotics and chemicals, the
Decision also prohibited any enterprises warned by Japan as containing
banned antibiotics from exporting unless they apply effective remedy
measures approved by NAFIQAVED.
Table 5 provides information on the types and numbers of
Vietnam’s seafood export violations to the above consumer markets
during 2002-05.
Table 5 – Cases Violating Vietnam’s Exported Seafood Hygiene
Standards, 2002-05
Market

Contamination

Number of cases
2002 2003 2004 2005

Detected criteria

Japan

Antibiotics
Microorganism

49
10

10
9

24
15

46
39

MG/CAP/FRZ/NF
Enterobacteria, monocytogenes

US

Antibiotics
Microorganism

1
18

0
41

6
25

17
29

MG/CAP/FRZ
Salmonella ssp

Canada Antibiotics
Microorganism

7
23

1
16

15
17

54
12

MG/FRZ
Salmonella ssp

Antibiotics
49
Microorganism
10
Source: NAFIQAVED, 2006a.

8
32

-

-

MG/CAP/FRZ

EU

Challenges
First, Vietnam lacks a comprehensive model for the
management of antibiotics, chemical, and biological products.
Currently five ministries (Ministry of Health, MOFI, MARD, Ministry
of Industry, and Ministry of Trade) are accountable for management of
chemical substances and antibiotics. This results in overlapping
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management between ministries at both the central and local levels.
To reduce confusion and overlap, the Ministry of Agriculture and
Rural Development (MARD) and the Ministry of Health should issue a
joint Decree listing banned veterinary medicines and antibiotics and
proscribing an accompanying management/control mechanism. The
Customs Office and Market Management Department should be
strengthened, particularly staff capacity, to enable the effective
inspection of imports and circulation of veterinary medicines,
chemicals, and biological products. Ideally, to eliminate overlap and
conflicting responsibility, Vietnam should shift responsibility for food
safety to an agency specializing in pharmaceutical management similar
to the FDA in the United States. This would create a unified
management mechanism nationwide.
Second, all Vietnamese seafood export enterprises are
confronting difficulties in understanding the food hygiene and
environmental requirements in the individual importing markets as
well as consumer chains. To export their products, they must keep up
with sophisticated and often changing standards set by international,
national, and private bodies. In 2003, a survey of export enterprises in
different sectors showed that only 17 percent of Vietnamese enterprises
understood the requirements set by Japan, 14 percent of enterprises
understood the EU standards, and only eight percent understood the
United States standards. The survey also found that 43 percent of the
information on these requirements came from official Vietnamese
documents (Ministry of Trade, 2003). However, this is risky given the
Government itself is not always up to date on the standards. In 2003,
for example, several shipments of Vietnamese seafood exported to the
United States were rejected and destroyed for being contaminated with
flouroquinolones. The United States had banned this substance since
1997, but due to a lack of information, Vietnam’s MOFI still allowed
its use in limited amounts. Vietnamese enterprises suffered substantial
losses as a result (Hanh Dang, 2005).
Third, Vietnam has yet to develop a coding system, which can
trace a products’ origin. In coming years, major import markets may
issue regulations on tracing the origin and quality of products. This
requires MARD to establish such a system basing on international
standards, starting with helping enterprises understand the likely
provisions and significance of such a system.
Fourth, although some common trends in food safety
regulations in industrialized countries exist, product standards and
inspection requirements still vary by country. For example, the United
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States currently permits the use of only six types of antibiotics and 18
kinds of chemical substances in culturing aquatic products. The EU
has its own list of banned or limited-use substances. Although the
United States bans fluoroquinolones, the EU allows them in limited
quantities. These varying standards are difficult for a country like
Vietnam, which relies on small-scale production, to keep up with.
With small-scale production, it is impossible to develop separate
aquaculture areas to meet the needs of different export markets (Phong
Tran, 2005).
Fifth, hygiene and environmental standards are growing
increasingly stringent in response to new scientific evidence and
consumers’ growing concern. Individual markets are continually
updating their list of banned antibiotics, making it very difficult for
state management agencies to issue up-to-date legal documents as well
as for processors to adjust production in time to meet the new
requirements (NAFIQAVED, 2006b).
Normally, whenever
international SPS standards change, it takes at least three years for
Vietnam to adopt and follow such requirements due to its cumbersome
management mechanism and poor management capacity (Phong Tran,
2005). In the near future, the application of Good Agricultural Practice
(GAP) and ISO 14000 standards might also be necessary for
Vietnamese seafood export processing enterprises to remain
competitive. With Vietnam’s processing factories predominantly small
and medium-scale enterprises, the large investments necessary to
comply with these requirements could significantly reduce their
competitiveness (Tuong, 2002).
Sixth, it is difficult for Vietnam’s state management agency to
detect antibiotic residue in export products due to a lack of technology
and equipment. To complicate matters, the EU often lowers the
detectable limits for antibiotic residue when upgrading its inspection
facilities.
The EU has developed new inspection devices
(LC/MS/MS) 6 that can detect minute quantities of antibiotic residue
(Phong Tran, 2005; Mai Nguyen, 2004). At present, the detected limit
of the EU is lowest (0.003 ppb) while Canada allows 0.3 ppb and the
United States accepts 1.0 ppb. While the EU has adopted the use of
LC/MS/MS devices (tandem MS provides for better detection),
Vietnam can only afford LC/MS devices. Although Vietnam’s state
6

LC/MS/MS is a liquid chromatographic, mass spectrometric method for qualitative
and quantitative detection of chloramphenicol (CAP) in shrimp at the parts per billion
(ppb) level.
244

Vietnam’s Agricultural Trade

agency inspects 100 percent of exports, they cannot detect the same
levels as the EU. As a result, exporters still face the risk of having
products returned or destroyed and the consequent loss of earnings and
markets.
Seventh, raw material suppliers have not met the seafood
processors’ demand for either quantity or quality of seafood products.
Antibiotics residues originate with the farmer using too many
chemicals. Local authorities promote expanding the area devoted to
aquaculture but do not have the capacity to control their sanitation.
NAFIQAVED is responsible for sampling the sites to inspect for
hygienic conditions. However, the sites are typically small and
scattered across the country and use a variety of technologies. The
samples taken by NAFIQAVED are only representative for
environmental pollution indicators (heavy metals, pesticides) but not
sufficient to inspect the indicators of transmission elements (chemicals,
antibiotics). Small and technologically different fish farms also make
it difficult for the farms themselves to implement effective hygiene
controlling measures as one farm can be affected by pollution from
adjacent ones. Since July 2008, fish farms are required to implement
GAP to reduce epidemic diseases and environmental pollution and to
assure food safety. This regulation would harmonize the quality of the
inputs from different suppliers for aquaculture food processing.
Recommendations
Government Sector




MARD, MOFI, and the Ministry of Health should issue a joint
ministerial Decree establishing a list of banned veterinary
medicines and antibiotics along with a management
mechanism for their control. At present, MOFI has banned 17
kinds of antibiotics while MARD has only banned five.
Government must strengthen the staff capacity of the Customs
Office and Market Management Department to enable the
effective inspection of imports and circulation of veterinary
medicines, chemicals, and biological products.
Over the long term, Government should develop and
implement a strategy for effective nationwide management of
antibiotic, chemical, and biological products that unifies
responsibility for food safety in a single agency.
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Government should establish a coding system that can trace
product origin so that food safety violations can be traced back
to their source.
Government should also set up a Master Plan for fishing and
aquatic product culturing.
The plan should cover the
environmental issues while conforming to the socioeconomic
development plan of each locality.
Government should support enterprises in meeting regulations
and standards on hygiene and the environment by setting up an
agency specializing in collecting and distributing relevant food
safety information for fisheries under MOFI. This agency
should work closely with the Trade Ministry, AMCHARM,
EUROCHARM, VCCI, and international standard setting
bodies to collect, study, analyze, and forecast new standards on
hygiene and the environment by importing countries. This
agency should establish official channels for distributing the
information to fisheries management agencies and enterprises
as well.

Private Sector






Exporting enterprises should set up a long-term business
strategy, taking into account the requirements and costs of
complying with regulations on environmental protection and
food safety set by different countries and international
organizations.
Seafood processing enterprises should cooperate with the
production units or material supplying companies to set up
producing and processing consortiums and then apply HACCP,
GAP, or ISO 14000 for the whole production chain to ensure
food safety and environmental sanitation requirements are
strictly observed from “the fish pond to the table.”
VASEP (Vietnam Association of Seafood Exporters and
Producers) should coordinate with oversight agencies to
organize seminars to help exporting enterprises clearly
understand the environmental sanitation requirements and
criteria of importing markets. Moreover, VASEP should also
coordinate with VCCI to run training courses on applying the
management systems of HACCP, GAP, and ISO 14000 for
enterprises.
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VASEP should also coordinate with NAFIQAVED to establish
standards and inspect products that contain antibiotic residue
and finalize standards on food safety and hygiene for seafood
producing and processing enterprises.
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Conclusion

China’s reforms since 1979 have been nothing short of
dramatic, in both their extent and the results achieved. In agriculture,
China has significantly changed the land tenure, production, cropping,
marketing, and pricing systems in addition to carrying out the
necessary reforms for World Trade Organization (WTO) accession.
This has led to impressive increases in agricultural production, food
security, and international trade. Agricultural GDP grew at nearly five
percent per year in the 25 years following the start of reforms, with
farmer income growing an even faster seven percent per year.
Production has also shifted from crops to animal husbandry and
fisheries, and within the cropping sector, from less profitable grains to
high-value fruit and vegetables. Despite these cropping shifts, China
was essentially self-sufficient in rice, wheat, and maize production in
2004. From a once-closed economy, China has become a significant
player in agricultural commodity markets.
With an abundant
population on limited land, and playing to its comparative advantage,
China primarily exports labor-intensive products and imports landintensive products.
Grain self-sufficiency has been a guiding agricultural policy in
China since soon after the revolution. Initially implemented through
central control and with an eye to feeding its industrial workers, it is
now achieved in a more diverse agricultural production system that
better feeds the country, not only in grains, but also in an increasingly
wider variety of agricultural products, as China grows wealthier and
more consumer-oriented. Projections indicate that China will continue
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to be essentially grain self-sufficient for some time to come. However,
issues remain with increasing income disparity between urban/rural
residents and coastal/interior regions. In addition, the impressive
production increases have been, in part, the result of very high
fertilizer/chemical usage, with its corresponding consequences for
health and the environment.
Although not nearly as dramatic, the recent agricultural
changes in the GMS have been significant. For all but Thailand, the
changes followed an opening and reform of the political and economic
systems, in addition to the changes precipitated by development. At
varying rates, all of the countries are moving or have moved away
from subsistence rice production. In addition, they are diversifying
production and changing cropping patterns, increasing productivity,
and trading a larger share of their agricultural production and
consumption products. With its focus on quality, Thailand has become
the world’s largest rice exporter. Also the world’s largest rubber
exporter, it has become a major player in many tropical products from
cassava to exotic fruit. Vietnam, which has become the world’s second
largest rice exporter, has also become a leading aquatic products
exporter, although it struggles to keep up with the increasingly
stringent food safety requirements being adopted worldwide. Lagging
its two larger GMS neighbors, Cambodia’s agricultural sector still
employs 70 percent of the country’s labor force in primarily
subsistence production. Albeit from a very low base, agricultural trade
has exploded in the last few years in Cambodia as it also begins to
diversify and expand agricultural production.
Potentially large opportunities and challenges exist for the
agricultural sectors of both China and the GMS, given proximity,
through trade and investment. With the opening of many of the
region’s economies, the continuing transformation of the region’s
agricultural sectors, and the signing of several preferential trade
agreements, agricultural trade has grown substantially between China
and the GMS, expanding five-fold between 1997 and 2006. So far,
China’s appetite for tropical products has benefited the GMS, with the
GMS enjoying a substantial agricultural trade surplus over the period.
At the same time, GMS consumers have benefited from access to
cheaper temperate-zone products. However, as China dwarfs the GMS
countries, the GMS countries stand to gain or lose substantially more
in relative terms from the relationship, with small production or market
shifts in China capable of producing profound effects on the GMS. In
fact, the GMS’s current overall trade surplus in agriculture hides many
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stories of success and failure, with the benefits not as widespread as
initially anticipated.
CHINA’S AGRICULTURAL POLICY detailed the extensive reforms in the
procurement system, pricing policy, role of the market, and local and
producer autonomy that occurred in the agricultural sector beginning in
1979. Producers responded to the increasing market incentives with a
structural shift to more profitable high-value, non-grain crops and noncropping sectors, while at the same time markedly boosting grain
output. Despite this structural shift away from grain, improved
incentives unleashed farmer productivity and China became a net grain
exporter for the first time in the early 1990s.
Structural adjustment contributed to two-thirds of the increase
in real agricultural GDP during the reform period, and to one-half of
the increase in farmer income. The reallocation of resources has also
created significant cropping pattern changes. Farmland has been lost
to industrialization and urbanization, and the farmland that remains is
shifting from grain to higher value crops. Grain-sown areas fell from
80 percent of agricultural land before the reforms to 67 percent in 2005.
In addition, grain production has shown a gradual shift toward feed
grains as China increases meat production/consumption. In projecting
grain requirements, it appears that China will continue to be a net
exporter of rice and maize and a net importer of soybeans for the
foreseeable future.
China’s “Going Abroad” policy, whereby it is moving
production abroad, exporting labor, and securing access rights to
natural resources, may substantially affect the neighboring GMS
countries.
CHINA’S AGRICULTURAL DEVELOPMENT: PAST PERFORMANCE AND
FUTURE PROSPECTS highlights the rapid structural shift away from
agriculture in post-reform China, falling from 40 percent of GDP in
1970 to only 12 percent in 2005 with an accompanying fall in
agricultural employment from 80 to 45 percent over the same period.
Farm households now derive more than one-half of their income from
non-agricultural sources.
Agricultural productivity in China has also outpaced
population growth, though recently slowed somewhat as the emphasis
shifts to value-added and quality food production over aggregate
production. Poorer farmers continue to rely more heavily on grain
production, and thus have benefited less from this shift away from
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crops to value-added agricultural production. Although institutional
reforms played a large role in agricultural production growth in the
early reform period, technological change has been the biggest driver.
A diverse set of reforms in land policy, investment, market
liberalization, R&D, water infrastructure, and food security have also
played an important role.
In projecting China’s likely food economy out to 2020, even if
China completely liberalized all trade, many agricultural products will
maintain high self-sufficiency levels, including near self-sufficiency in
food grains (rice and wheat). While China will import nearly 20
percent of its domestic maize consumption, this will not pose a food
security threat given its increasing usage as animal feed. The
alternative scenarios revealed that increased investment in agricultural
technology and increased water-usage efficiency would best protect
China’s food security at the aggregate level.
THE WTO AND CHINA’S AGRICULTURE detailed the tariff cuts, Tariff
Rate Quota system, and other measures China undertook for WTO
accession. Agricultural production and trade changed somewhat after
accession. Production of labor-intensive agricultural products showed
a higher absolute increase and while agricultural exports grew, imports
grew faster, particularly for land-intensive products. China became a
net agricultural importer in 2004. Eastern farmers, growing more
labor-intensive products, benefited from this shift relative to the more
land-intensive central and western farmers.
This shift toward labor-intensive production is in keeping with
China’s comparative advantage in low labor costs. Land-intensive
products are constrained by China’s resource endowment. However,
the shift has been less than expected as exports post-accession have
been constrained by trade barriers, including technical barriers to trade.
Post-accession, China has encountered a marked increase in the
number of anti-dumping cases and food safety requirements it faces.
China’s agricultural exports are highly concentrated in a few markets,
further limiting export expansion. Four markets alone – Japan, the
United States, South Korea, and Hong Kong – consistently account for
90 percent of China’s total commodity exports.
In addition, constraints to the mobility of agricultural
production inputs (natural resources, capital, and labor) are key to
understanding China’s ability to respond to the market and trade
opportunities offered by WTO accession. As China is a populous
country, with good land already under pressure from urbanization,
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expanding production of export crops with comparative advantage
generally requires shifting already cultivated land from existing usages.
Unlike developed countries, the use of large-scale machinery in
agricultural production is limited, so capital mobility is higher. The
mobility of labor in China is limited not only by its huge quantity and
low quality, but also by institutional constraints such as the Household
Registration System.
A study of comparative advantage using revealed comparative
advantage as an indicator shows a mild structural shift in trade with the
GMS, which reflects greater comparative advantage on both sides.
FEEDING THE ENTIRE DRAGON: REGIONAL FOOD AND INCOME
PRESSURES IN CHINA SINCE 1929, using data from the 1929-33
Cornell-Nanjing survey, showed that the average levels of poverty and
protein malnutrition were significantly higher in the region where the
Communist revolution of the 1930-40s began than corresponding
shortfalls in land access, employment, technology, marketization, or
natural disasters – variables previously cited as explanatory. Net farm
income per capita was up to 13 times higher, total value of agriculture
output 12 times higher, and non-farm income 7.3 times higher
elsewhere than in the Double Cropping Rice Area where the revolution
started. In addition, the dispersion of the distribution of income and
protein was more extreme where the revolution broke out than
elsewhere. These results support the hypothesis that income and
protein availability are the key factors that most consistently explain
the social unrest in the pre-1949 Double Cropping Rice Area.
A DECOMPOSITION OF AGRICULTURAL PRODUCTIVITY GROWTH IN
ASIAN AND GMS COUNTRIES, building on the development of frontier
analysis and using new panel data sets from the FAO, found the annual
growth rate of total factor productivity (TFP) across all of Asia over
the 1979-2004 period is positive and, at nearly 1.9 percent, reflects
healthy agricultural productivity growth. This robust rate is largely
driven by TFP rises over the last decade. Decomposition analysis
showed that technological change (TC) is the primary underlying
driver of this TFP growth, exceeding TFP growth for most of the
period. In contrast, technical efficiency (TEC) has been a drag on TFP
growth over the period for Asia as a whole.
Examined regionally, South Asia and East Asia have equally
robust TFP growth rates and similar decomposition results to Asia as a
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whole. The other regions, including Southeast Asia, do not match this
healthy performance.
Looking at the countries of the GMS specifically, all but
Thailand were planned economies until relatively recently. China,
which began market-oriented reforms in 1979, has the most impressive
TFP growth rate (2.5%) in the region over 1979-2004. During the
most recent period, 2001-04, agricultural productivity grew at more
than four percent per annum. China’s healthy agricultural productivity
growth has been driven by technological change and held back by
technical efficiency. The two smallest agricultural producers in the
region, Cambodia and Lao PDR, have experienced small, positive TFP
growth rates over the study period. Like China, TEC has been a drag
on productivity growth. TFP has grown in Vietnam at nearly one
percent over the 25-year period, helping Vietnam to become both selfsufficient in rice and one of the world’s leading exporters. As with the
other GMS countries, the adoption of new technology has driven this
growth. For Thailand, the only non-transition economy in the GMS,
TFP grew at just over one percent per year during 1979-2004.
Although also driven by TC, Thailand is the only GMS country with
positive TEC over the study period.
TRADING WITH CHINA: MYTH VERSUS REALITY dispels the myth that
China is a relatively untapped, homogenous market of 1.3 billion
consumers. Vast differences in income, consumption patterns, and
tastes exist between urban and rural areas, coastal and interior regions,
and rich and poor – with the coastal urban centers the wealthiest and
most advanced. The coastal zones and largest cities are already
attracting substantial FDI and are competitive business environments.
The second tier large cities, as transport and production hubs for their
regions, have comparatively high income and modern infrastructure.
As less tapped markets, they may provide the best opportunities for
foreign products seeking access. The smaller to medium-sized cities of
less than one million people may offer opportunities. The per capita
income of rural consumers, 70 percent of the China market, is likely
too low for imports to profitably tap yet.
The belief that Thailand benefits from China, especially in
agricultural trade, is less clearly a myth. Although Thailand has a trade
deficit with China, China has become Thailand’s third most important
export market, with the value of exports growing more than 12-fold
between 1994 and 2006. On the agricultural side, Thailand enjoys a
trade surplus in fruit and vegetables, though this is primarily the result
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of a single product, tapioca. For other Thai farmers facing a flood of
cheaper Chinese imports, the benefits are less clear. The bulk of
Thailand’s trade with China is concentrated in three coastal provinces,
Guangdong, Jiangsu, and Shanghai.
The belief that Thailand trades significantly with the GMS
region of China, the provinces of Yunnan and Guangxi, is not true.
Trade with these two provinces, despite their proximity, remains but a
small fraction of Thailand’s trade with China.
FEEDING THE DRAGON WITH A TEASPOON: AGRICULTURAL CHANGE
IN THE GMS-5 AND THE IMPACT OF CHINA showed how the GMS

countries were slow, and less comprehensive adapters of Green
Revolution technology than other parts of Asia. Despite limited
irrigation, rice yields have grown more rapidly recently with the
exception of Thailand that has focused on quality. Breakthroughs in
tropical maize yields and subsequent yield growth did not take off in the
GMS-5 until the 1990s. Although rice production and harvested area
has grown since 1990, non-rice crops and harvested area have grown
more rapidly, with tea, groundnuts, cotton, fruit, vegetables, sugarcane,
dry beans, and coffee growing substantially. Agricultural production
has also diversified to include more fish, livestock, and poultry.
Thailand has taken a diversity of routes in its agricultural
transformation from a production system dominated by subsistent rice
to a diversified, market-oriented production system with substantial
exports. Beyond yield growth and diversification, crop production has
moved up the value chain. This is seen in Thailand’s rice production,
with its focus on better grades of rice as well as special “brands,”
including the explosion in parboiled rice exports.
The GMS-5 has hopes for China’s appetite for tropical crops,
including eucalyptus wood, cassava, and rubber. Although the tropical
GMS has a seeming comparative advantage over mostly temperate
China in producing tropical crops, China’s vast size includes tropical
and sub-tropical zones and technology is narrowing the yield gap
between tropical and temperate versions of crops such as rice and
maize. GMS producers must understand China’s cropping systems and
its potential, along with consumer preferences, before assuming they
can take advantage of apparent climatic advantages. The rush in
Thailand to produce longan for export to the Chinese market lost out to
China’s quick shift to successful domestic longan production, the
potential for which Thailand never recognized. Rice provides a
different example, where despite China’s enormous success in
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achieving self-sufficiency, Thailand has been able to exploit regional
differences in consumer tastes to successfully export high-quality,
premium-priced, aromatic jasmine rice.
CAMBODIA’S AGRICULTURE AND THE POTENTIAL IMPACT OF CHINA
revealed that despite increasingly rapid changes in the agricultural
sector, Cambodian agriculture remains largely subsistence production
employing 70 percent of the country’s labor force. Subsistence rice
production continues to dominate the sector. Despite this, cash crops
including maize, cassava, groundnuts, mung bean, soybean, sesame,
and rubber, have been driving agricultural growth over the last decade
as production expands on newly cleared forest land. Rice production,
concentrated on the old agricultural lands of the plains, has expanded
through a 50 percent yield increase over the same decade, though
yields remain the lowest in the region. Dry season rice production is
the most productive and has contributed the most to increasing rural
incomes, but remains constrained by lack of irrigation. Cambodia
exports about 20 percent of its rice production, nearly all of it informal
or unofficial trade to Thailand and Vietnam, which in turn re-export
the rice to the world market.
Cassava has a high potential for expansion. With limited
processing facilities, the vast majority is exported, again to Thailand
and Vietnam, although only eight percent of total production is
officially recorded as exports. Soybeans and rubber provide a similar
story, with unrecorded exports dominating trade.
With most
agricultural trade unrecorded, exports represented only two percent of
the value of Cambodia’s total exports. Twenty-two percent of
Cambodia’s agricultural exports go to the GMS, with Thailand
accounting for 80 percent of this. While total trade with China has
grown at 25 percent per year since 2001, only three percent of the
goods are agricultural, with Cambodia importing seven times more
agricultural products from China than it exports.
Using Revealed Comparative Advantage (RCA) analysis to
look at trade with China specifically, Cambodia has a comparative
advantage trading live animals, cotton, rubber, and fish, although
rubber and fish lost some of its advantage between 2003 and 2005.
Using Constant Market Share analysis, oil seeds, oleagic fruit, grains,
seeds, fruit, live animals, and cotton enjoyed positive competitiveness
effects while fish and rubber suffered from negative competitiveness
effects and correspondingly negative export growth.
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THE COMPETITIVENESS OF THAI RUBBER IN CHINA highlighted
China’s rapid rise to become the world’s largest consumer of rubber.
As rubber can only be grown in a few southern provinces, China has
also become the world’s largest importer, helping to drive up world
rubber prices in the process. In turn, Thailand is the world’s largest
rubber producer and exporter. With China’s rise in rubber demand,
China has become Thailand’s most import export market, and China’s
largest supplier.
However, Thailand is in danger of losing its dominant position
in both the world and Chinese rubber markets. Not only has China
worked to diversify its supply sources, but also Thailand’s
competitiveness has been falling. Between 2003 and 2006 alone,
although still the largest supplier, Thailand’s share of China’s rubber
imports fell 50 percent. At roughly the same time (2003-07),
Thailand’s competitiveness, as measured using Constant Market Share
analysis, fell a remarkable 69 percent. Over the same period,
competitiveness increased markedly in Indonesia (+209%) and
Malaysia (+158%), the world’s second and third most important
suppliers, respectively. Dynamic Revealed Comparative Advantage
analysis provided comparable results, with Thailand’s competitiveness
not only worsening since 1998, but also accelerating since 2003. At
the same time, Indonesia and Malaysia became rising stars.
Lower quality may be the most important reason for this loss
in Thailand’s competitiveness. The bulk of Thailand’s natural rubber
production is in the form of smoked sheets, an inferior product
compared to blocks and latex, both in terms of quality and the amount
of additional processing required to produce end-use products.
Importers increasingly prefer to import rubber blocks and latex, a form
that already dominates Indonesia and Malaysia’s export production.
VIETNAM’S AGRICULTURAL TRADE: FOOD AND SANITATION ISSUES
(A CASE STUDY OF AQUACULTURE) described the boom in Vietnam’s
production and exports of processed aquatic products, an industry that
is growing increasingly important in world trade. Since 1995, the
industry has grown twice as fast as Vietnam’s GDP. In 2006, the
fishery industry employed 10 percent of Vietnam’s labor force. The
Mekong River Delta accounts for the vast majority of the fish rearing
acreage as well as processing facilities. The majority of plants process
shrimp for export. Catfish have grown rapidly in importance, nearly
overtaking shrimp exports in 2007. Overall, aquatic products have
become Vietnam’s fourth most valuable export, with just four markets
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– the EU, United States, Japan, and South Korea – accounting for 70
percent of the value.
However, exports to these markets face increasingly rigorous
food safety standards, as consumer awareness of food safety issues
grows worldwide. Contaminated seafood is high on the list of products
leading to food-borne illnesses, and its trade is inspected accordingly.
In an effort to harmonize national standards, the WTO has an
agreement on the Application of Sanitary and Phytosanitary (SPS)
Measures. Vietnam has adopted these standards in an effort to protect
its consumers as well as ensure its exports meet food safety standards.
However, as a developing country with limited resources, Vietnam is
struggling to keep up with the increasingly sophisticated, technical, and
not always harmonized standards. Vietnam’s biggest challenge is
meeting the allowable content of antibiotic and chemical residues set
by the EU, United States, and Japan. Despite the SPS, these three
markets apply differing SPS measures to fishery products. Because of
the frequency and severity of violations, all three markets currently
require 100 percent inspection of Vietnam’s seafood exports.
Although Vietnam has developed a legal and regulatory
framework to apply and enforce the SPS measures, it lacks a
comprehensive management system and instead relies on a variety of
agencies with overlapping and conflicting responsibilities. Vietnam
also has difficulty keeping up with the rapidly tightening food
standards, particularly when it comes to individual processing facilities,
few of which fully understand the export requirements. Adoption of
new standards typically lags by at least three years due to Vietnam’s
cumbersome and low capacity, food-safety management system. With
no coding system, which can trace a products origin, Vietnam has
difficulty tracking violations to their source. Vietnam also lacks the
technology to detect some of the current residue standards. Perhaps
most difficult, Vietnam’s aquatic processing sites are typically small,
numerous, and scattered across the country, not only making control
difficult but also creating cross-pollution.
As China reformed its economy and started to soar, the GMS harbored
hopes of being able to feed this dragon. However, with reform in
China, the dragon now feeds itself in terms of staple food crops such as
rice, wheat, and maize – still the most dominant production crops in
the GMS as well. Nevertheless, many opportunities remain because of
China’s larger size, changing consumer tastes, and primarily temperate
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and sub-tropical climate for the tropical countries of the GMS to feed
the dragon in a variety of non-staple agricultural products. In doing so,
the GMS needs to carefully research its agricultural production and
marketing decisions, paying particular attention to comparative
advantage, given China’s increasingly complex markets and its now
well-documented ability to rapidly deploy advantage changing
technologies in its favor.
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