

















Water Policies

All water in China is owned by the State, and, in northern China, roughly 50
percent comes from surface sources and the remainder from ground water.23
Surface water is managed by the Ministry of Water Resources and its local
water resource offices that oversee a network of large and small irrigation
districts (Lohmar et al., 2003). Efforts to promote more efficient use of
surface water include management reforms that typically involve providing
water managers with incentives to use less water and improve delivery
services (Huang et al., 2007).2* Surface water prices, however, are set by the
Government and, despite price increases over the last decade, water prices
remain too low for most districts to recover operating costs, much less addi-
tional revenue for investments in infrastructure improvements.

Many farmers have turned to ground water for irrigation in water-scarce
northern China, but groundwater management policies are neither clearly
defined nor vigorously enforced. China had the means to control ground
water withdrawals during the collective period because wells were dug by
Government-owned enterprises and owned by Government-run local collec-
tives. Recently, there has been a proliferation of privately owned wells that
serve irrigators and collect payments from farmers based partly on the costs
of pumping and delivering the water (Wang et al., 2006). The private wells
are difficult to regulate and the State, which nominally owns the water, does
not receive payment for the water extracted. Since pumping costs rise as the
water table falls, volumetric prices increase as ground water becomes more
limited, providing some incentives to use water more efficiently.

Incentives To Conserve

China’s water management policies do not provide strong incentives to
conserve water.2® For surface water and nearly all ground water, farmers are
charged a fraction of what the water is worth in agriculture, which is a frac-
tion of its value in other sectors.?’” For most ground water, the price is still
low enough that farmers have little incentive to invest in improvements or
adopt technology to improve irrigation efficiency (Blanke et al., 2007). For
surface water, farmers typically do not pay for water by volume, but instead
pay a fixed amount based on the area they irrigate. With Government-
determined prices, irrigation districts earn income from the amount of water
they sell, so they are not encouraged to conserve or to invest in conveyance.
Some local water managers have an incentive to use surface water efficiently,
but the incentive is typically to invest in and manage conveyance to the

field more carefully so that more farmers receive irrigation. This increases
fee remission from farm households, from which the manager may get a
percentage, but does not necessarily reduce overall water use in agriculture
and can reduce the return flow of water to streams or water tables, thereby
reducing water availability to downstream users.

Rising water prices for farmers are a hotly debated topic in China. While
raising water prices would induce farmers to conserve water, current policies
are focused on reducing water costs to farmers to raise their incomes (see,
rural income discussion on page 25). Moreover, water conservation conflicts
with another Government priority—maintaining near (95 percent) self-suffi-
ciency in grain (see box, “China’s Agricultural Policy Dilemma,” page 20).
Higher water prices may lead to lower grain yields as farmers reduce water
use. Some farmers abandoned grain production when ground water pumping
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23 In southern China, far more comes
from surface water than in northern
China.

24 Reforms include contracting canal
management out to an individual to
manage or setting up a Water User
Association (WUA) that identifies a
manager to take over selected tasks.
Some, but not all, of these managers
have a direct incentive to reduce water
use and improve fee remission.

25 For all State-owned assets, national
offices of the Price Bureau still deter-

mine price guidelines and ranges, and
local Price Bureau offices set prices in
accordance with these guidelines.

26 China is not unique in this regard.

27 The exception is when the ground
water table falls deep enough that
charges rise to levels where farmers
choose to either conserve or switch
crop patterns.
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China’s Agricultural Policy Dilemma

China’s agricultural policies are intended to achieve multiple objectives that often conflict. While the balancing
of strategic, consumer, and producer welfare objectives present tradeoffs for policymakers in all countries, the
conflict between these goals has become especially clear in China.

For decades, achieving self-sufficiency in food production has been a primary strategic goal for China’s agri-
cultural policymakers. The leadership mobilized resources to increase production of grain, cotton, and other
strategic crops during the collective period and this carried over into the reform period, most visibly during a
campaign to boost grain output in the mid-1990s. As China further integrated into the world economy, self-
sufficiency goals were relaxed for most products, but leaders still maintained near-self-sufficiency goals

(95 percent) for rice, wheat, and corn.

China’s farmers receive relatively low returns from grain

Net cash returns per acre, 2006
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Since the late 1990s, poli-
cymakers have sought to
simultaneously increase grain
production and farm incomes.
These two objectives conflict
since producing grain is less prof-
itable than other types of farming.
Net cash returns earned by
Chinese farmers from vegetables
and fruits are several times higher
than returns from rice, wheat, and
corn (see figure at left).

Recent events show that rural
income objectives can also
conflict with urban consumer
welfare objectives. International
prices for most commodities rose
sharply between 2007 and 2008,
but Chinese officials sought to
limit domestic price increases

by shutting down exports of
grains, cutting soybean tariffs,
and importing vegetable oil.
Domestic prices for some types
of Chinese grain were almost 50
percent lower than international
prices. Limiting the rise in prices
protected consumers, but denied
Chinese farmers a potential
windfall.
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costs rose. Establishing viable water trading regimes might allow farmers
to benefit by selling their water rights to higher valuing users, but this too
may cause farmers to forego grain production. Experiments in water trading
regimes find that they are difficult to establish because farmers are wary of
losing their water rights altogether if they begin selling it to more powerful
nonagricultural interests (Zhang, 2006). Thus, as with land, establishing
more efficient water allocation regimes is hamstrung, in part, by under-
developed property rights enforcement institutions.

The lack of regulation for ground water withdrawals also affects the severity
of water scarcity. In the Hai River Basin and other parts of northern China,
ground water tables are not only falling rapidly, but there is scant policy
enforcement to curb the expansion of private wells. The falling water table
increases the price of water beyond its economic value in wheat or other
field crop production, inducing farmers to either use water more efficiently
or switch to crops that bring higher returns to water. Alternatives include
relatively water-intensive fruit and vegetable crops, which are both more
profitable and more suited to efficient irrigation delivery technology, such as
drip or micro-sprinkler irrigation (fig. 10).28

While many observers see water shortages as a threat to China’s agricultural
production capacity, there is little evidence that systemic water scarcity has
adversely affected production to date, and China could avert future effects
by improving water conservation. Conservation is occurring, albeit slowly,
in surface water systems. It is also occurring somewhat inadvertently in
ground water systems as the water tables are drawn down to the point that
farmers switch out of grain and into crops that bring a higher return to water.
If these trends continue, water shortages will likely not bring about a surge in

Figure 10
Farmers move into cash crops as pumping costs rise
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28 Horticultural crops that bring a
higher value to water may also be
riskier than grain crops and require
some initial investment that discourag-
es farmers from producing them when
water is less costly.
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demand for grain imports. Because China’s water shortages occur primarily
in northern China, and China is a large country, a regional shift out of grain
and cotton production would cause prices for these commodities to rise,
consumers to consume less, and producers in other parts of China to produce
more, dampening the demand for imports (Lohmar and Hansen, 2007).2°

Agricultural Marketing Challenges

China’s traditional agricultural marketing system is extremely efficient, flex-
ible, and low cost, but these efficiencies come at the expense of providing
strong incentives for producers or marketing agents to achieve quality

or safety. However, quality and safety characteristics are increasingly
demanded by the growing food processing sector, modern retailers, middle
class consumers, and export markets. The atomistic nature of production
and marketing, the lack of effective contract enforcement mechanisms,

and the scarcity of farmer organizations make it difficult and costly for
traders, packers, and suppliers to ensure food safety and consistent quality.
Investments in higher quality storage, transportation, and cold chain infra-
structure would reduce waste through spoilage, allow for more regional
specialization, and facilitate the distribution of imported products throughout
the country.

Improving food safety has become the central challenge in China’s marketing
reform efforts. The Government has taken a leading role in addressing

food safety issues in China, in part, because the institutional framework

for markets to provide safety assurances is not yet developed. Benefits to
farmers providing food safety assurances are limited because their products
are typically aggregated with products from other producers in the marketing
chain, often at the point of sale. Companies that institute costly measures

to ensure food safety cannot recoup these costs because counterfeiting and
other mislabeling are so widespread that consumers lack the confidence in
private assurances to pay a high premium for them. Companies producing
unsafe products have little risk of being caught and, if they are caught, they
are typically not fined or liable for damages, but instead shut down and may
even reopen somewhere else.3? In this environment, the market will lag in
providing the safety assurances that consumers demand, creating a role for
Government intervention. Resolving obstacles to more market-oriented solu-
tions, however, could provide more sustainable solutions and allow farmers
to receive more of the price premiums for producing safe and high-quality
products.

A weak marketing system constrains the supply of products with special attri-
butes. Because the marketing system is not conducive to segregating higher-
quality products, it prevents the farmer from producing high-quality products
and selling them at a premium. Unlike food safety, high-quality fruit and
vegetable products can be determined largely by consumers at the point of
purchase, so there is some incentive for marketing agents and suppliers to
specialize in higher quality products. In more modern economies, suppliers
and processors often contract with producers or producer groups to provide
products based on set guidelines to obtain specific quality and safety char-
acteristics. In China, however, contracting for production is limited and not
particularly effective because few contract enforcement institutions exist.

The large number of farm households needed to produce commercially viable
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29 The extent to which production falls
in one region and causes prices to rise
depends critically on import policies.

30 The majority of food processing
businesses are small, often family
owned, enterprises operating out of
households or rented facilities with
very little capital investment and are
relatively mobile (Thompson and Hu,
2007).
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quantities of product also raises the cost of contracting directly with farmers.
The limited contracts that do exist are typically with village leaders or
producer associations that coordinate production among members or village
farmers. Producer associations, in particular, could facilitate adoption of
technologies and good agricultural practices to produce safe and high-quality
products, but the establishment of truly independent producers’ associations
in China has been limited to date.

Marketing issues also extend beyond horticultural products.31 In the past
decade, China has established a program to increase wheat quality because
the competitive food processing industry seeks wheat with specific quality
characteristics that domestic producers have little incentive to produce. The
effectiveness of this program, however, is also reduced by the atomistic
nature of wheat marketing and the few incentives to segregate wheat by
quality characteristics. Milk marketing and quality assurance issues stem-
ming from the large number of small producers came to the fore in 2008 (see
box below, “Food Safety Setback: Infant Milk Production”).

Food Safety

Improving food safety is a major issue among both China’s domestic
consumers and food export industries, but poses many challenges (Calvin et
al., 2006; Ellis and Turner, 2008). An atomistic farm sector, coupled with

Food Safety Setback: Infant Milk Production

In 2008, a number of infants in China died and thousands were sickened
after consuming powdered infant formula tainted with melamine, an
industrial chemical that can cause renal failure. The milk powder inci-
dent highlighted the lack of institutional mechanisms to monitor and
enforce standards in an atomistic supply and processing sector. The milk
found to be adulterated came from large companies with internation-
ally recognized food safety certifications selling well-known brands, but
they procured much of their raw milk from small farmers who brought
their milk to local purchasing stations operated by independent contrac-
tors. Melamine was allegedly introduced by merchants and handlers to
boost the apparent protein content after the milk was watered down. In
2007, a representative from one of China’s two biggest dairy compa-
nies presented the company’s detailed food safety management system,
which appeared to build in adequate safeguards (Zhang, W., 2007), yet
its products were among those found to be adulterated in 2008. The
incident also revealed apparent complicity between a company and local
officials to cover up the problem and pay off victims to forestall legal
action.

Following the milk powder incident, some companies began sourcing
more of their milk from large company-owned farms, while others
required small farmers to bring their cows to be milked at central loca-
tions. Companies also began posting their own employees at milk
stations to monitor transactions. Government subsidies funded increased
testing of raw milk at the point of purchase and at processing plants.
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31 Grain marketing in China is influ-
enced more by State-owned or State-
affiliated companies than horticultural
marketing, reflecting remnants of the
former State-owned marketing mo-
nopolies in grains and strategic crops.
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high agricultural chemical use on crops and in livestock production, increases
the risks and the costs of monitoring. China’s marketing and food processing
sectors are also fragmented. Some estimates report that approximately 1
million food processing companies—70 percent of which have fewer than 10
employees—and probably millions more traders and merchants handle food
and agricultural products. The agricultural chemical industry in China is also
fragmented and without effective regulation. Counterfeiting and mislabeling
products is not uncommon. Farmers’ knowledge of these products, and how
to use them to reduce residue at the point of consumption, is also limited.

To combat these problems, China has established a complex set of standards
(central and provincial government standards; industry and private safety
standards) and assigned food safety responsibilities to a number of agen-
cies. Keeping track of the various standards is confusing to producers and
consumers alike. Many Chinese standards were adapted from international
models, often with modifications, and they can vary from province to prov-
ince. Food safety enforcement and monitoring responsibilities are divided
among several Government agencies. The Ministry of Agriculture (MOA)
supports programs for improving the safety of produce and meat and testing
fresh products in wholesale markets. Provincial-level offices of the General
Administration of Quality Supervision, Inspection, and Quarantine (AQSIQ)
oversee domestic food processors, and the national AQSIQ office oversees
safety of exported (and imported) products. The Ministry of Health inspects
food service establishments. Testing of agricultural produce occurs after
the fact and, with no viable traceability system in place, its effectiveness is
uncertain. Monitoring hundreds of thousands of small, often family-owned
food processing businesses falls on local officials who lack the incentive and
training necessary to enforce laws and standards.

Many food companies wanting strict safety assurances maintain their own
safety assurance programs instead of relying on Government safety stan-
dards, programs, and labels. Assuring safety, however, is relatively costly
compared with China’s efficient but unregulated domestic marketing.
Instructing the thousands of households that produce for a given processor/
supplier, monitoring their actions over the growing season, and monitoring
the integrity of the marketing chain is costly. Companies with a high stake in
safety assurances often resort to a vertically integrated model. This model
may include leasing land from village collectives to produce products with
hired labor and technical managers. This can be a tiresome process that
involves negotiating with village officials, who act as agents for farm house-
holds to aggregate land into fields to form a viable production base. For
products consumed fresh and prone to safety issues, such as leafy vegetables,
these bases may be fenced off to reduce animal or other contaminations and
monitored by around-the-clock hired workers. The produce is typically
harvested by hired workers and shipped directly to company facilities to be
processed.32

While the vertically integrated production and marketing model is much
more expensive than relying on the traditional marketing system, produce
from China under this system is still competitively priced in export markets
such as Korea and Japan. For companies producing for the domestic market,
such practices are still too expensive. Acquiring production bases and
producing products with hired workers entails premium prices to cover the
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32 Hired workers may come from the
very households renting their land to
the company; often this is part of the
rental arrangement.
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costs of added safety assurances that exceed what most domestic consumers
are willing to pay. 33

Chinese officials have adopted a version of the vertically integrated model
to promote as a safety system for domestic production. This version links
a processing or packing company with a “production base” of small farm
contractors. Many of the links are established by Government agencies
who select the processing or packing company according to certain criteria,
including the capacity to provide agricultural technology and training to
farmers, and these companies get preferential treatment from local govern-
ments (i.e., loans and access to land) in establishing production bases. The
companies provide or specify seed varieties, livestock breeds, chemical
inputs and application practices, and veterinary drugs to the production
bases, and production from the bases is delivered to the company. This
“company + production base + standard” model may be easier to monitor
and allow traceability compared with traditional supply chains. It is also
less expensive than the model used by many exporters, in which land is
rented and farmed by hired workers. China’s AQSIQ requires that exported
products vulnerable to safety hazards be produced in the vertically inte-
grated model, inspecting and certifying export companies and their produc-
tion bases, although most exporters have already adopted such practices.34
Authorities are also cracking down on production of substandard agricultural
chemicals and feeds, banning production of some foods in areas that fail
environmental testing, promoting farm record-keeping, and establishing
product traceability systems.

The policy whereby the Government selects firms for loans and assistance
in developing production bases means the Government rather than market
competition is choosing which firms will be successful. As such, it will not
be as efficient as market outcomes, but it does provide coordination in an
environment where coordination comes at a high premium.

China’s ability to control food safety hazards and increase confidence in

its products—for both domestic and export markets—has implications for
producers and consumers in the United States. When products from China
suffer food safety-related setbacks in other countries, U.S. producers of those
products may have an opportunity to supply those markets. 3 Alternatively,
successfully reassuring consumers of the safety of products from China

will help China compete with U.S. producers in both third-country markets
and in the United States.3® As China increases the stringency of its food
safety enforcement, however, the costs of producing and marketing its
agricultural products will rise, eroding China’s cost advantage in interna-
tional markets. It will also take time to establish confidence and integrity in
China’s marketing and safety system, which gives U.S. producers a niche by
promoting their products as safe and high quality.

Rural Income and Development Policies

Rapid economic development invariably brings about changes in agricul-
ture, and China is no exception to this rule.3” While rural China was first to
benefit from economic reforms due to the take-off of agriculture and rural
enterprises, the locus of growth shifted to urban areas in the late 1980s. By
the mid-1990s, urban incomes were roughly three times higher than rural
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33 Again, the price companies can
charge for safety assurances is limited
by consumers’ confidence in these as-
surances in China, where counterfeit-
ing and mislabeling are not uncom-
mon.

34 Many of the foreign-owned com-
panies or joint ventures with foreign
companies have much more stringent
standards than China’s own certifica-
tion requirements.

35 Sometimes food safety-related set-
backs, however, reduce overall demand
for those products in the affected coun-
tries and adversely affect all imports
regardless of origin.

36 U.S. imports from China would
also compete with U.S. producers, but
benefit U.S. consumers as well.

37 Economically, agriculture suffers
from declining relative prices as a
country develops and industrializes
because additional income is spent on
nonagricultural products over agricul-
tural products. In addition, agriculture
must compete for resources from the
faster growing sectors.
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incomes (fig. 11).38 Policymakers responded with a series of programs to
narrow the income gap. Each year between 2004 and 2009, China’s State
Council issued a series of documents offering an array of policy measures
and plans to improve incomes and living standards in the countryside. Rural
income growth accelerated during this period but urban incomes grew even
faster, and the policies were not able to narrow the urban-rural income gap.

Eliminating Taxes

In the first two decades after reforms, China taxed farmers through price
policies as well as explicit taxes and fees. Prices paid for grain quota deliv-
eries to State marketing bureaus were well below market prices, implicitly
taxing farmers.> In the late 1990s, China reversed this policy by paying
above-market prices for quota deliveries—an implicit subsidy for farmers.
Ultimately, by the early 2000s, China eliminated the grain quota system
altogether.

China also established local taxes and fees after HRS to help fund village
government, infrastructure, schools, and health care facilities.*0 As with
most rural policies in China, the level and means of assessing taxes and fees
varied widely from village to village. Fiscal changes in the 1990s eliminated
many intergovernmental transfers, and a slowdown in the rural economy

in the late 1990s and early 2000s left many rural governments with a thin

tax base. Many villages began assessing various fees and taxes on farmers

to fund local services (fig. 12). The rising tax burden on farmers became a
major policy issue. After several years of experimentation, China began a
nationwide push to phase out agricultural taxes in 2004, and taxes on farmers
were eliminated by 2006 (fig. 12).4!

Figure 11
Urban incomes exceed rural incomes in China
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38 Rural residents must pay fees for
education and health care services that
are of inferior quality compared with
subsidized services provided to many
urban residents.

39 China also provided some inputs,
however, such as fertilizers, at subsi-
dized prices over some of the period.

40 Farm households in China have a
long history of paying local taxes and
fees based on land area and other fac-
tors and activities.

41 There is some evidence that the
elimination of taxes accelerated land
reallocation for nonagricultural devel-
opment as a means for local govern-
ment to generate revenue to replace the
lost tax revenues.
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Figure 12
China’s grain taxes have given way to subsidies in recent years
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Source: Economic Research Service calculations based on National Development
and Reform Commission data.

Subsidies, Investments, and Price Supports

In recent years, China initiated a wide range of programs and subsidies
aimed at rural areas (Gale, Lohmar, and Tuan, 2005). In 2004, China began
to pay direct subsidies to farmers and expendtitures have grown rapidly
(table 2). Subsidies now include payments to grain producers, subsidies for
improved dairy breeds, hog breeding farms, and large poultry farms, insur-
ance for breeding sows, quality seeds, and machinery purchases. A subsidy
to compensate farmers for rising fertilizer and fuel prices was initiated in
2007. More general rural development programs include construction of
rural roads, irrigation projects, support for rural schools, a new rural coopera-
tive health care system, worker training, support for elderly and low-income
households, and subsidies for the purchase of household appliances and elec-
tronic items. The central Government reported spending nearly $87 billion
on rural programs in 2008, a 37 percent increase from 2007.

An increase in grain production coincided with the establishment of a
subsidy program. Since prices also rose over much of this period, it is
unclear what the net effect of subsidies was on farmers’ crop choices and
yields. Moreover, oilseed production dropped over the last few years, in
part, because oilseed acreage was drawn into grain production. This contrib-
uted to a surge in soybean and vegetable oil imports.

In addition to direct subsidies, China introduced price supports for wheat
and rice in key grain-producing provinces in 2004.*2 If the market price
falls below a minimum price set by authorities, designated grain enterprises
(mostly State-owned) will purchase grain from farmers at the minimum
price. Loans from the China Agricultural Development Bank to finance
these purchases exceeded $9 billion (U.S. dollars) for 2006. The grain is
stored and later offered for auction at provincial grain exchanges. Wheat
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42 The minimum procurement price
was first implemented for rice in 2004
and extended to wheat in 2005.
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Table 2
China’s national Government increases agricultural subsidies

Agricultural
Direct grain Quality seed machinery Input
Year subsidies subsidies subsidies subsidies Total
billion dollars
2004 1.4 0.3 0.01 - 1.8
2005 1.6 0.5 0.04 - 2.1
2006 1.8 0.5 0.08 15 3.9
2007 2.0 0.7 0.26 3.6 6.6
2008 2.2 1.5 0.58 9.2 13.9
2009* 2.2 1.8 1.46 10.4 17.5

Notes: Values converted to U.S. dollars at average exchange rate for each year.
Subsidies for inputs other than seeds and machinery did not begin until 2006.
*Announced February 2, 2009.

Source: Economic Research Service calculations based on Ministry of Agriculture
data.

accounted for most of the purchases under this program until the Government
announced large purchases of corn, soybeans, cotton, rice, sugar, and rubber
to support prices in late 2008.

Rural Credit

Rural financial institutions are riddled with bad loans that were extended to
rural businesses, governments, and grain bureaus, but most farmers in China
do not participate in formal credit programs (Gale and Collender, 2006).43 In
recent years, the Government has made reform of the rural financial system

a priority. One goal of the reforms is to restore financial health to nearly
insolvent rural institutions. The over-arching goal of rural financial reform is
to push more capital to farmers through a massive increase in rural loans to
farmers, agribusinesses, and rural development projects (Gale, 2009).

Since 2003, a complex program was put in place to reorganize, rename, and
consolidate 40,000 tiny rural credit cooperatives into credit unions, coopera-
tive banks, and commercial banks. Thousands of officials have been mobi-
lized to conduct village-wide credit checks and organize borrowing groups to
ensure that small, short-term loans of roughly 5,000 yuan ($715 U.S. dollars)
each are repaid. A postal savings bank that opened in 2007 was expected to
engage largely in rural micro-lending. Pilot programs are formalizing here-
tofore illegal underground lenders, who account for most rural lending, and
allowing city commercial banks and foreign banks to open small “village
banks” and loan companies. Statistics show large increases in rural lending,
yet farmers seem to have little access to formal financial markets.

Many rural investments have the potential to increase agricultural produc-
tivity, particularly livestock production. However, household-level invest-
ment is hampered by the absence of markets for land and housing. Since
land cannot be bought and sold, it cannot function as collateral for loans.**
Consequently, most farmers have few assets to secure loans, and rural lenders
resort to elaborate credit guarantee schemes for short-term loans of a few
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43 It is not clear whether this is because
they have difficulty obtaining formal
credit or whether they prefer other
means to support investments.

44 Houses can technically be sold, and
the lease to the collectively owned land
they occupy can be transferred to the
new owner, but houses are explicitly
not allowed as collateral in rural China.
New initiatives allow forest rights, or-
chard land, and agricultural marketing
contracts to be used as loan collateral.
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hundred dollars. Small farmers and entrepreneurs typically rely on their own
savings, underground lenders, and relatives for small short-term loans.

Technology Development and Promotion

Investments in agricultural research and technology contributed to China’s
agricultural production gains. Since employment of land and labor in agri-
cultural production has been stagnant or negative over the last 30 years, a
large portion of China’s agricultural growth has come from productivity
growth due to new technologies or specialization that uses resources more
efﬁciently.45 Studies show that research and new technologies released

by the national agricultural research system were important components of
productivity growth (fig. 13), particularly since specialization has only just
begun in China (Fan and Pardey, 1997; Colby, Diao, and Somwaru, 2000; Jin
et al., 2007).

While agricultural research spending has taken off in recent years, a number
of factors may constrain further development and adoption of new varieties,
breeds, and techniques. China’s large agricultural research expenditure is
almost entirely publicly funded; private research has been slow to develop.
This cautious approach since 2002 has delayed approval of a number of
seed varieties developed using biotech techniques. Only Bt cotton and a few
varieties of tomatoes and flowers have been approved for commercial use.
China’s agricultural extension service is weak, and extension stations that
are expected to be self-supporting pursue a mix of commercial and educa-
tional objectives that sometimes conflict. China has a portfolio of biofuel
technology research, but grain-based biofuel development has been capped
due to food security concerns, and most nongrain biofuel projects are still in
experimental stages. Biofuels are heavily subsidized and licenses to sell it
have been tightly controlled; private companies have mostly been excluded.

Figure 13
Agricultural research expenditures are rising in China

Billion CNY (yuan)*
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*Constant 2005 Chinese yuan (CNY) — total spending does not include private enterprises,
but includes funds raised by universities and Government research institutes outside of
direct Government outlays.

Source: Hu et al., 2007.
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43 In addition to increased applications
of fertilizer and other inputs, which in
many cases go hand-in-hand with the
use of high-yielding seed varieties.
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Agricultural Research

China’s agricultural research system is dominated by public funding. During
the 1990s, only about 1 percent of all research funding came from private
sources. That percentage has likely increased since then, but is still small.
While China has as many as 10,000 seed companies, less than 100 have
enough resources to carry out their own research. Counterfeiting and inad-
equate property rights protection diminish incentives for private companies
to develop new seeds. These concerns also discourage multinational seed
companies from entering China’s large market. Government efforts in live-
stock breeding are part of the country’s overall investment in agricultural
research, but fall far behind that of plant technology development (fig. 13).
China has been active in importing foreign genetic stock for cross-breeding
with domestic animals. Increased use of manufactured feed provided by
foreign-invested and other private enterprises has contributed to significant
feeding efficiency of China’s livestock production in recent years.

Biotechnology

China benefits from investments in biotechnology and recently established a
program to boost development of biotech varieties. In the late 1990s, farmers
began to adopt Bt cotton, and today nearly two-thirds of China’s cotton is

a Bt variety. Because Bt cotton is resistant to bollworm and requires only
about half the pesticide applications of nonbiotech varieties, adoption of Bt
cotton lowers pesticide and labor costs and provides clear health benefits to
farmers from lower exposure to pesticides (Huang et al., 2002). China has
also commercialized biotech varieties of several horticultural crops, but the
area sown to these crops is very small. 40

Despite having invested funds into the development of biotech varieties,
which resulted in promising varieties, China is still hesitant to release biotech
seeds for basic food crops due to concerns about their reception in export
markets and potential effects on human health.*” Recent surveys, however,
indicate that less than 40 percent of China’s urban consumers had any under-
standing of what biotechnology was, but 50-65 percent (depending on the
food product) supported using such technology (Lin et al., 2006). Food secu-
rity concerns may push the Government to approve more biotech crops.

Agricultural Extension Services

After reforms, China established a vast network of agricultural extension
offices at the county and township levels that continued to expand and
specialize. By the mid-1990s, the system employed over a million agents.
Most counties have crop, livestock, agricultural machinery, aquaculture,

and economic management stations, or centers, and many have established
specialized substations for plant protection, horticulture, and soil and fertil-
izer technology. But China’s agricultural extension network suffers from
efficiency problems. Programs established in the late 1980s to make the
extension stations partially self-supporting have caused many agents to spend
time on administrative and commercial activities not related to extension,
such as work on family planning, budget management, fire protection, village
elections, and legal matters (Hu et al., 2008).
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46 Including varieties of tomatoes,
sweet peppers, chili peppers, and
petunias.

47 Including corn, which is a food crop
for some people in China.
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Agricultural land is limited in China, so the development and extension

of agricultural technologies will be critical for China to continue produc-
tivity gains. China has an extensive research system that has contributed to
productivity growth both inside and outside its borders.*® Further develop-
ment of new varieties, including biotech varieties, will help China continue
production gains. Improving the link between the technologies developed in
the research institutes with the needs of farm households through reforms in
the extension system will benefit overall system performance. Strengthening
intellectual property rights would likely spur private investment for devel-
oping new varieties in China and operationalize the technologies developed
in Government institutes.

Biofuel

China initiated its biofuel program in the early 2000s to use up surplus grain
held in Government reserves, but the program is now viewed as a source

of alternative fuels and clean energy. China does not want to miss out on
technologies that could provide renewable fuel supplies. China is now the
world’s fourth-largest producer of fuel ethanol with production from four
Government-designated plants, using predominantly corn, but also some rice
and wheat, as feedstocks. A fifth ethanol plant using cassava was opened

in 2008, and multiple small biodiesel plants are in operation using waste
cooking oil.

Because of the conflict with grain self-sufficiency goals, China has scaled
back on the ambitious biofuel production goals set out in the 11th Five-Year
Plan (2006-2011) and may produce only 2-3 mmt of ethanol annually by
the end of that period. China is investing in research to develop cellulosic
ethanol production technology that utilizes nonfood materials (i.e., urban
waste) or coproducts of food production (i.e., corn stover or straw). Until
cellulosic technology is economically viable, China is emphasizing produc-
tion of ethanol and biodiesel from crops, such as cassava, sweet sorghum,
sweet potatoes, and jatropha, that can be grown on marginal land unsuitable
for grain production. A number of demonstration projects using these feed-
stocks are in operation and many others are planned.

Biofuel Policy

China manages domestic fuel ethanol supply by controlling access to the
State-owned petroleum industry through a quota system coordinated by
China’s National Development and Reform Commission (NDRC). These
quotas are mandated for selected ethanol production facilities to deliver a
fixed amount of fuel ethanol to the two State-owned petroleum companies
(Sinopec and PetroChina) in return for a Government subsidy. All new
production facilities will use nongrain feedstocks, and the current facilities
using grain are expected to convert to nongrain feedstocks.*” Some ethanol
production is exported out of this State-authorized system (both fuel grade
and hydrous ethanol that is sometimes dehydrated in the receiving country
or a third country).50 The demand for ethanol is managed by programs in
selected cities and provinces to use blended E10 (gasoline blended with 10
percent ethanol) within their jurisdictions. In 2008, E10 was used province-
wide in 6 provinces and in 27 selected cities of 4 other provinces.
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48 Many of the traits found in the high-
yield dwarf rice varieties that led to the
“Green Revolution” in rice throughout
Asia were initially isolated and devel-
oped in China.

49 One plant reported switching to cas-
sava in 2008, but then reduced produc-
tion due to high cassava prices.

50 In 2006, China exported 268.9 mil-
lion gallons of ethanol (roughly 0.8
mmt), about 60 percent of the autho-
rized amount sold to the domestic pe-
troleum industry. Exports fell sharply
in subsequent years after export tax
rebates for ethanol were rescinded.
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The Government controls the development of biofuels. Commercial produc-
tion of biofuels is only profitable when it receives a subsidy. State-owned
petroleum companies constitute the only market for biofuel, and the
Government has so far issued licenses to sell biofuels only to other State-
owned companies. China is increasingly concerned about the competition
between biofuel feedstock and food production and has scaled back plans to
develop noncellulosic biofuels. Future changes will depend on China’s esti-
mation of the effect of biofuel production on grain availability and prices.

A plant that distills alcohol from cassava in Guangxi Province

Photo by William Coyle, Economic Research Service.
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