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Introduction

n 2008, back-to-back crises struck the international

markets. A soar in food prices hit the Asian rice

industry just months before a financial crisis in

the United States reverberated around the world,
sending national economies into flux. For the People’s
Republic of China (PRC), the impact of both crises
presented the following three major challenges for the
country’s manufacturing and agriculture sectors:

(1) stimulating domestic consumption, particularly in rural
areas, to replace declining foreign demand for products
made in the PRC;

creating jobs, especially for unemployed factory workers
returning to their rural communities; and

improving the country’s prospects for long-term food
SECUrity.

(i)
(iif)

"This paper looks at how the PRC can turn these challenges
into opportunities for a more prosperous future. This
paper suggests a one-time sharp increase of government
investments in the country’s successful but constrained
Comprehensive Agriculture Development Program (CAD).
"This well-established national program is a natural conduit

A farmer is able to water his field as a result of a CAD water supply project,
which provided well, pump, and hose.

for raising the quality-of-life in the PRC’s countryside while
expediting land reform and long-term food security.

History of CAD

CAD began in 1988 as a way of fast-tracking the construction
of much-needed rural infrastructure. CAD projects are
typically small scale but with high impact—irrigation,
bridges, wells, and narrow roads for farm equipment to
maneuver between fields.? The projects are intended to

' Tun Lin is a natural resources economist at the Asian Development Bank (ADB). The author thanks ADB, the People’s Republic of China, and
State Office for Comprehensive Agricultural Development colleagues for their useful comments and suggestions. Melissa Alipalo, Roger

Collier, and Xi Zhang assisted in preparing the paper.

The views expressed in this article are those of the author and do not necessarily reflect the views and policies of the Asian Development

Bank or its Board of Governors or the governments they represent.

2 In 1988, the State Council established the National Land Development and Construction Fund, which later became the special Comprehensive
Agricultural Development Fund to support CAD. With support from the PRC Ministry of Finance, the National Comprehensive Agricultural
Development Leading Group and Office were established, closely followed by the creation of provincial CAD agencies.
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Luo Luyong

A cement canal constructed with CAD program funds.

be of manageable size—a size farmers can construct and
maintain. In the 20 years since it began, CAD’s coverage has
expanded from 11 provinces to 31 provinces and 4 specially
administrated cities, which serves 1,916 counties and 220
state-owned farms.?

CAD follows two mandates:*

(i) Improve land management. CAD works on
upgrading agricultural land with suboptimal yields and
introducing more ecological, water-saving irrigation.
Better land management can lead to more reliable
infrastructure and higher productivity, which are
required for the country to achieve long-term national
food security.

Develop agricultural industries. Beyond the fields,
CAD works on building agricultural processing, forestry,
livestock, and aquaculture. By diversifying the ways
rural communities can earn income, local economies
are reformed and people are less vulnerable to market
fluctuations and risks that are inherent in agriculture.

(ii)

Financing. CAD is funded by four sources: central
government, local government, bank loans, and farmer
contributions (Figure 1). Total CAD investments from 1988
to 2007 is CNY319.3 billion. In 2007, total CAD investment
was CNY36.3 billion, with the greatest share coming from
farmer contributions at 38% (CNY13.8 billion), followed by
33% from central government (CNY12.1 billion), 22% from
local government (CNY8.0 billion), and 7% from bank loans
(CNY2.4 billion).

Figure 1: Levels and Sources of Comprehensive
Agricultural Development Funds from 1988-2007
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Several factors determine investment levels from year to
year. The amount of financing from the central government
often determines how much other sources will contribute.
CAD policy stipulates fixed government proportions.
Central government and farmer contributions have tended
to offset the decline in bank loans (Figure 1). Farmers are
now the largest financer of CAD projects, increasing sharply
from 28% of total financing in 2001 to 38% in 2007. Farmer
contributions come in forms of labor and cash.

Achievements. By the end of 2007, CAD had made
significant achievements. In terms of land management,

522 million mu® (mmu) of mid- and low-yielding land

were upgraded under the program; 49.9 mmu of pasture
were improved; 29.9 mmu of desolate land were brought
under arable cultivation; 481 mmu of new and rehabilitated
irrigated land were developed; 212 mmu of waterlogged land
were rehabilitated; and 330 mmu of new forest belt were
created.

In terms of development of agricultural industries, the
program increased the output of machinery by 20.7 million
kilowatts, accumulated an additional crop production
capacity of 89.3 million tons (mt), increased crop
productivity in the project areas of 150 kilogram/mu, and
increased the production capacity for cotton, oilseed,

and sugar. Taken together, these have directly benefited

3 All statistics quoted in this paper are from the State Office of Comprehensive Agricultural Development, unless otherwise noted.
4 In addition to the two mandates, there were also a small number of projects for scientific and technological demonstration purposes.

> A muis a unit of measurement in the PRC (1 mu = 666.67m?).



22 million farmers annually, which generally increased the
annual per capita net income of CAD farmers by CNY510.

Barriers. For all its achievements, CAD has been equally
constrained by insufficient and ineffective investments.
In general, investments do not match the scale of need.
For example, in 2007, CAD invested CNY15.4 billion to
rehabilitate about 25 mmu of mid- and low-yielding land.®
The total estimated area of land needing rehabilitation,
however, is 795 mmu. At the current rate of investment,
complete rehabilitation would take about 32 years. When
calculated with inflation and the cost of CAD’s policy of
postponing rehabilitation of more difficult land, the total
rehabilitation time will take about 95 years.”

Financial inputs from central and local governments have
been increasing annually, but the rate of those increases
has slowed. Calculated at current rates, the average annual
increase from 1998 to 2007 has been 11%, compared to
18.8% from 1988 to 2007. One source of financing that
remains high and continues to rise is farmer contributions.
Meanwhile, bank loans have been declining.

"Tivo factors contribute to the declining bank loans. On

one hand, commercial banks are increasingly hesitant

to lend for agricultural infrastructure because of the low
profitability. On the other hand, the central government

is reluctant to borrow money from development banks on

a large-enough scale to adequately finance CAD. Instead,
the government has preferred to either use public revenues
or collect even more from farmers, but both are financially
suboptimal to what development banks offer. Increasing
farmer contributions is not advisable, as the current rates are
already placing too heavy of a financial burden on them. In

The accelerated investment
scenario would increase

annual rural incomes by

CNY38 billion—about 13%

of the sum of all farmers’ income
in potential project areas

Comprehensive Agricultural Development
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A pumping station financed by the CAD program.

many CAD regions, the labor and cash inputs by farmers are
already greater than levels allowed by rural taxes and fees.

CAD also suffers from ineffective investments. A number
of systemic weaknesses undermine CAD. First, there is no
comprehensive planning and information management at
any level. Second, because of unclear property rights, the
maintenance of CAD infrastructure is poor. Third, new
technology has not been introduced to farmers, which is
the result of insufficient funding and poor coordination
between research institutions and agricultural extension
offices. Lastly, CAD could be more effective if there were
more farmer organizations. Alone and unorganized, farmers
have trouble participating in the market and dealing with
risks. These issues are further explained in the concluding
recommendations section, because they are specific areas
that need targeted funding.

Policy Options and Analysis

"Tio scenarios are analyzed in this paper to demonstrate
the potential impact that a better-funded CAD would have
on rural development and, subsequently, national growth.
The “present scenario” assumes no change in investment
trends; it is the status quo. The “accelerated scenario”
calls for immediately doubling investments in CAD and
then—from this new, higher threshold—increasing annual
investments at current rates (about 11%). The impact of
these scenarios are applied to the three challenges outlined
in the beginning: increasing rural incomes to raise domestic

6 This gives a national average of rehabilitation cost of CNY616 per mu. The rehabilitation for most provinces ranged from CNY500 to
CNY700 per mu in 2007. The rehabilitation cost was the lowest in Tianjin (less than CNY500 per mu) and the highest in Tibet (over
CNY 2,000 per mu). The rehabilitation cost in both Zhejiang province and Dalian municipality also exceeded CNY1,000 per mu.

7 The CAD principle of rehabilitating “easy first, difficult later,” together with the inflation, increases the rehabilitation costs. The above
calculation is based on the assumption that the increase of rehabilitation costs exceeds that of investment by 3.5% per annum.
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The accelerated investment
scenario will create 4.5 million
more rural jobs—a significant
opportunity for returning migrant
workers

consumption, creating rural employment for returning
factory workers, and increasing agricultural production for
food security.

1. Increase Farmer Incomes to Raise Domestic
Demand

National growth in the PRC has been driven by export-
oriented manufacturing. Naturally, as demand from world
markets began falling in the recent economic crisis,
manufacturing has sharply declined, threatening national
growth and increasing urban unemployment. Rural
communities, where the population is concentrated and
generally poor, are unable to fill the demand gap. The only
way rural communities can consume more is if they can
afford more. For years, incomes of rural households have
been augmented by remittances from family members
working in factories in the city—the same factories that
are now shutting down and forcing millions of unemployed
migrant workers to return home.

Increasing agricultural production does not guarantee higher
income and consumption in the countryside. For years, the
costs of farm input (i.e., fertilizers and pesticides) have been
outpacing any increase in income. In CAD project areas,
however, farmers have increased their income. From 1998 to
2003, farmers’ average annual net incomes in CAD project
areas were 8% higher than the national average. In 2007,
CAD rehabilitation of mid- and low-yielding areas directly
benefited 21.8 million farmers, increasing farmers’ income
by CNY7.8 billion. In addition, increased agro-industrial
activity directly benefited 19 million rural people with
increases in income totaling CNY11.2 billion.

A cement canal and culvert constructed with CAD program funds.

Under the current investment scenario, based on the
2007 figures, CAD can be expected to increase rural
incomes by about CNY19 billion annually. The successful
implementation of the accelerated investment scenario,
however, would increase rural incomes by CNY38 billion
every year. That is a 13% increase over the current sum
(CNY300 billion) of all farmers’ net annual income in
potential project areas.

2. Provide Jobs for Returning Factory Workers

Before the global economic crisis, CAD projects were
difficult to construct because the rural labor force was
primarily elderly and less skilled. Tens of millions of rural
people had migrated to cities for higher-paying factory jobs.
With the downturn in manufacturing, many of those migrant
workers are now returning. They offer the countryside a
stronger, more skilled labor force. They can easily fill the
labor gap being experienced in CAD projects.

In 2007, farmer contributions to CAD totaled CNY13.8
billion. Assuming half of this amount is accounted for in
labor at a daily rate of CNY25, the total labor days for CAD
annually are about 270 million. Doubling CAD investments,
however, would create 4.5 million new rural jobs in addition
to those already available and planned.® The accelerated
investment scenario could provide almost as many jobs
as the number of returning migrant workers, assuming
that 25% of the 20 million unemployed migrant workers

8 By doubling CAD investments, 270 million more labor-days will be created than in the present scenario. If returning workers are permitted
to work more days than what current policy allows, each farmer could work 20 days per month at a monthly salary of CNY500. If the
government adopts a formula of paying a half-month salary and a half-month labor input, 2.3 million returning migrant workers could
be employed. If further allowance is made for indirect employment opportunities in CAD industries, purchasing, services, and supervision,
an average of 1,000 new jobs will be provided in each CAD county, totaling 2.2 million new rural jobs nationwide. Labor input for CAD

projects will provide jobs to about 4.5 million rural people.
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The accelerated investment
scenario can provide food security
for over 100 million more people
than the present rate of investment

will return home. These are national figures and need to be
recalculated for regional distribution of CAD projects and
rural communities of the returning workers. However, the
potential remains considerable.

3. Increase Agricultural Production to Ensure
National Food Security

CAD projects have increased agricultural productivity by
improving soil fertility and yields through the development
of shelterbelt forests and projects on flooding and drought.’
Based on an annual per capita grain consumption of

400 kilogram, CAD is feeding approximately 7.5 million
more people every year. Even more remarkable is the high
proportion of national increases in grain production that can
be attributed to CAD. In recent years, CAD has increased
grain production capacity by about 3 mt per year—25% of
the actual national grain production in some years, such as
in 2006, when grain production increased by 13.5 mt. More

Figure 2: Projected Capacity Increase Per Unit of
Comprehensive Agricultural Development Investment
(1988-2027)

1.4

9 QOver the 20 years of CAD activities, net increases in production include: grain, 89.4 mt; cotton, 1.7 mt; oil, 4.5 mt; sugar, 26.4 mt; meat,

Comprehensive Agricultural Development
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An agro-transport road constructed as a project of the CAD program.

importantly, the increased production capacity is sustainable
over long periods.

Additional investments are also needed to keep pace with
the increasing unit costs (Figure 2). In the early years of
CAD, an input of just CNY1 bought a 1-kilo increase in
production capacity. By 2007, a 1-kilo increase costs CNY67.
"This cost increase is compounded by CAD’s approach of
prioritizing easy over difficult land. Twenty-year forecasts
under the present scenario estimate a total increase in food
production capacity of 42.5 mt, compared to 85 mt under
the accelerated scenario.!’

Recommendations

To turn CAD’s potential into a sustainable reality, both
short- and long-term interventions are required. In the

long term, land reform will give farmers much-needed
security, which serves as an incentive to invest more in

their land and take better care of communal infrastructure
(i.e., CAD-implemented infrastructure). Such investments
should be supported by reform of the rural financial system.
Substantial discussions of these long-term reforms, however,
are beyond the scope of this paper. The following concluding
sections present recommendations for accelerating CAD
investments and improving their effectiveness.

1. Recommendations for Accelerating CAD
Investments

The accelerated investment option is clearly the
recommended strategy for the PRC to substantially
address its current and future scale of rural employment,

4.6 mt; milk, 1.5 mt; aquatic products, 1.9 mt; and eggs, 300,000 mt.

9 The future cost of a 1-kilo increase of food production capacity is forecasted based on a first-order autoregressive model: Y_t=0.91565 *

Y _t-1 (R2=0.8).
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Jieshou City Government

A covered well constructed from CAD program funds.

rural income and consumption levels, and national food
security. The above analysis supports the accelerated
investment option, based on a one-time injection of doubled
investments and then a continuation of the current annual
rate of investment from this higher level. The source of
these accelerated investments should come from central
and local governments, and banks where possible. Expected
increases in farmer contributions will create too much of an
affordability strain, dampening their participation in CAD
projects. This section discusses specific recommendations
by funding source.

Central government. In 2007, the central government
inputs for CAD were CNY12.1 billion. The accelerated
investment scenario analyzed in the previous section
suggests the central government’s inputs be doubled and
then increased at approximately 11% annually. This is fiscally
possible given the strength of state finances.

Local government. CAD policy is based on fixed
proportions between central and local government
contributions, with those fixed proportions varying according
to a province’s ability to pay. In more affluent areas, the
central government’s contribution is matched one-to-one,
and less in poorer areas. Provinces that are strategically
important to national grain production contribute less. In
2007, total contribution by all local governments was

CNYS8 billion; accelerated investment at the central level
would lead to local government increases. Most provinces
have the fiscal resources for such an increase, except in some
western and economically less-developed provinces, which
are in need of CAD programs. In such cases, the central
government could consider raising debt at the subnational
level to finance CAD.

Box 1: Examples of Incentives for Farmers

In the past decade, local governments and some
Comprehensive Agricultural Development Program
(CAD) areas have tested innovative schemes

that provide farmers incentives to maintain CAD
infrastructure, and these should be studied and
adopted. Some of these schemes include the following:

(1)  The middle and downstream plain regions of

the Changjiang River, as well as elsewhere, are

piloting special irrigation companies.

Water users associations are being established to

introduce and develop participatory management.

(iii) Jiangsu Province auctioned property rights for
small-scale rural irrigation systems to the private
sector for a certain period. (However, because
long-term ownership remains unclear, short-term
land-use activities prevail.)

(iv) Anhui Province piloted two initiatives. One
assigned ownership of small infrastructure to
farmers and the other hired, trained, and certified
farmers to inspect the maintenance of CAD
infrastructure. Both innovations produced positive
results.

(ii)

Bank loans. In response to the declining participation of
commercial banks in CAD, the PRC could adopt two policies
to attract loan funds. The first would be to strengthen
cooperation with the World Bank, ADB, and other
international financial development organizations, which
can provide low-interest loans to accelerate development.

A second policy could be to encourage participation from
private capital and domestic commercial banks. One
possibility is the central government subsidizing the interest
on loans to make them more affordable for farmers and

more commercially viable for banks. In the past, the central
government would borrow from the World Bank and transfer
to provinces grants that were funded from the World Bank
loans. The responsibility for repaying the loans remained
with the central government though. In the future, if more
international loans were utilized for CAD, other options
could be considered to lessen the central government’s

debt burden. For example, the central government could
borrow and lend the money—perhaps offering a subsidy—to
provinces, who are then expected to repay.



Farmer contributions. In the accelerated investment
scenario, measures must be taken to lower the proportion
financed by farmers. Expecting farmers to either pay or
work more for CAD implementation is inconsistent with
the national goal of alleviating their hardships. Too high
expectations on farmers would exclude the poorer ones from
participating in CAD.

The government should consider relaxing the maximum
work hours so that poorer farmers can participate in CAD

by contributing more labor and less cash. More importantly,
a policy of paying for half of labor contributions should be
considered. Wages under the accelerated scenario would cost
CNY?7 billion annually. Returning migrant workers should be
given priority in filling these jobs.

2.  Recommendations for Improving Quality of CAD
Investments

CAD implementation is constrained by a lack of (i) planning
and information management, (ii) property rights and
innovative management, (iii) science and technology, and
(iv) organizational development. New investment levels
should be coupled with initiatives that address these
constraints. The following section offers recommendations
for relieving CAD of these constraints.

Improve planning and information management.
National, regional, and provincial CAD plans should be
developed and based on measurable objectives. Project
information systems are needed for better project
management, and these systems should cover project
design, approval, procurement, supervision, construction,
monitoring, and maintenance. Information generated from
these systems should then be used for future planning. Once
the systems are in place, the information should be made
easily available to both government and farmers to improve
their decision making.

Clarify rights and responsibilities. Within CAD projects,
there is a disconnect between engineering, construction,
and maintenance—the “sustainability chain.” CAD projects
have tended to emphasize construction and overlooked
post-construction management and maintenance, which
requires farmers’ commitment. An evaluation of CAD
projects in the Haihe River plain found that more than

40% of the infrastructure is not maintained.!! This issue is

Comprehensive Agricultural Development
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Bridge and drainage constructed as a project of the CAD program

rooted in obscure property rights and unclear maintenance
responsibilities. Currently, farmland and infrastructure are
public property in the PRC. Yet the land is cultivated by
small and scattered rural households and the maintenance
of this infrastructure requires farmers’ investments and
labor. Farmers are often unwilling to maintain new CAD
infrastructure because of this.

"Transferring farmland and infrastructure to private
ownership will be a lengthy process. The government is
testing some schemes, but in the meantime, farmers need
some measure of certainty and security—incentives—to
maintain CAD infrastructure.

In CAD areas where unclear property ownership and
rights are an impediment to participation, the key is to (i)
clarify the maintenance responsibilities of CAD projects;
(i1) provide sufficient funding for maintenance; (iii) offer
incentives to farmers and innovative arrangements for the
maintenance; and (iv) build competitive environments
among irrigation managers, whether they are user groups,
private groups, or other cooperatives (Box 1).

Fund research and development. Advancements in
agroscience and technology are being made within CAD,
but not fully applied. According to research by Wang, only
about 30% of the technological innovations under CAD
have been used in fields and 20% scaled up for wider usage
(footnote 11). For example, about 150 new species and
combinations of food crops were identified every year of the
8th Five-Year Plan, 1990-1995, but many were not used or
promoted. CAD’s science and research system is obviously
not as strong as it should be, but there is also a disconnect

" Wang, Jin-An. 2005. Thinking of Strategy Direction for CAD. Agricultural Economic Issues. 4. 58-61; Wang, Jin-An. 2007. Problems and
Root-causes Analysis of China’s CAD Policy. Agricultural Research and Development. 1. 44-46.
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between science institutions and agricultural extension
offices.

"To harness the potential of science for CAD, several actions
are called for: (i) develop long-term, focused planning

for technology development; (ii) increase investments in
research to at least 6% of total CAD funding (compared with
3% in 2007); (iii) balance conventional training with training
in the new technology; (iv) identify gaps between research,
promotion, and production; and (v) dedicate investments to
transferring lab achievements to farmers’ fields.

Develop support organizations. The benefits that CAD
farmers reap in the field from increased productivity are
undermined when farmers approach the market with their
goods. Individually, farmers have little bargaining power in
purchasing or selling. They depend on middlemen and often
suffer from malpractice as serious as using false fertilizer

and seeds. Small farmers have inadequate technical support,
and their products are not well packaged, transported, or
marketed. They are also at a disadvantage when mitigating
market and natural risks.

Farmers, with their communities, must be more empowered
to deal with the markets, and CAD can help. Stronger
farmer organizations and technology service providers can
strengthen farmers’ bargaining position through awareness
and collective action—especially by women. CAD

infrastructure and agricultural insurance organizations could
also greatly help small-scale farmers mitigate the crises that
are inevitable with rural and farming life.
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