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Sector Road Map 

 1. Sector Performance, Problems, and Opportunities 

1. In 2010, the grain production of the People’s Republic of China (PRC) grew to a record 
high of 546.4 million tons, rising for the seventh year in a row.2 Substantial investments in the 
agriculture sector and significant improvements in irrigation coverage and efficiency were 
essential to achieving this increased output. In 2009, financial support from the national 
government reached CNY716.1 billion, 20.2% up from 2008 and more than double the support 
allocated in 2006.3  Since 2006, the government has dedicated more investments toward 
improving technical knowledge and training farmers to promote synergies between agricultural 
infrastructure, technology applications, and farmers’ capabilities. Public finance supports a wide 
range of training courses from using and maintaining farming equipment to crop marketing. 
Farmer professional associations (FPAs), which are ubiquitous in rural areas, play a central role 
in promoting new technologies and quality inputs, and improving access to the market and 
marketing information.  

2. By 2009, 59.3 million hectares (ha)—48.6% of total arable land (121.7 million ha)—were 
irrigated in the PRC, compared to 53.8 million ha in 2000. Meanwhile, the share of total water 
demand for agricultural use declined from 68.8% in 2000 to 62.4% in 2009. The average 
irrigation water use efficiency4 reached 0.48 by 2008, and the national government aims to 
increase it to 0.55 by 2020.5 An irrigation management framework that involves government 
agencies and farmer organizations has been established in the PRC. Of the area irrigated, about 
46% is managed by water companies or irrigation bureaus (mainly using water from lakes and 
reservoirs); 27% by farmer organizations, such as the water users associations (WUAs); and 
27% by small groups of farmers (mainly extracting groundwater sources). According to the 
Ministry of Water Resources, there were more than 40,000 WUAs by the end of 2009.  
 
3. Nevertheless, concerns about food security and persistent poverty in rural areas pose 
great challenges to the agriculture sector. Feeding the growing population with a self-sufficiency 
rate above 95% will require grain production increase of 50 million tons during 2009 to 2020.6 
The PRC accounts for about 8% of the world’s arable land, but it has to feed about 20% of the 
world’s population. Rural per capita incomes need to be doubled to prevent the income gaps 
between rural and urban residents from enlarging further, a requisite for building a harmonious 
society. A considerable increase in agricultural productivity is required to meet these goals. The 
following issues and problems, however, impose serious constraints on the sector. 

4. Water scarcity and use efficiency. Water availability remains one of the greatest 
challenges to agricultural development in the PRC. It is not likely that water allocated to 

                                                 
1
 This summary is based on ADB. 2011. Preparing the Comprehensive Agricultural Development Project. 

Consultant’s report. Manila (TA 7311-PRC). Available on request. 
2
 Rural Development Institute of the Chinese Academy of Social Sciences and the Rural Social Economic Survey 

Department of the National Bureau of Statistics. 2011. Rural Economy Analysis and Forecast Green Book 
(2010–2011). Beijing 

3
 Li Lihui. 2009. 2009 Witnesses a New High in the Central Fiscal Support for Agriculture. People’s Daily. 31 

December. Available at: http://english.agri.gov.cn/ga/news/200912/t20091231_1540.htm 
4
 Irrigation water use efficiency refers to the ratio of the net water volume irrigated into the field and the total water 

volume supplied from the source. 
5
 Government of the People’s Republic of China. 2011. Decisions of the Central Committee of Chinese Communist 

Party and the State Council regarding Water Resources Reform and Development. Beijing.   
6
 Government of the People’s Republic of China, National Development and Reform Commission. 2009. National 

Plan for Expansion of Grain Production Capacity by 50 Billion Kilograms (2009–2020). Beijing. 



2 
 

agriculture will increase; in fact, it may even be reduced because of the increasing water 
demands from the industry and domestic sectors. Water shortage is a more serious problem in 
the Hai River and the Yellow River basins, including the project provinces of Anhui and Henan, 
and the Ningxia Hui Autonomous Region. Consequently, groundwater has been over extracted 
in the north causing groundwater levels to fall at an alarming rate, which results in groundwater 
funnels, ground subsidence, and seawater intrusion.7 Moreover, water scarcity is aggravated by 
climate change that results in higher temperatures and more frequent droughts and floods. 
Between 2001 and 2006, an average of 35 million tons of grain (7% of total output) was lost each 
year in the PRC due to drought.8 Because of the political and social importance of food security 
in the PRC, ensuring that there is enough water for agriculture remains a government priority. 
Thus, more attention needs to be given to improving the efficiency of agricultural water use. The 
average irrigation water use efficiency is only about 50% in the PRC, and the efficiency in the 
project area is lower than the national average.9 There is a potential to increase water use 
efficiency in the project by adopting water-saving irrigation technologies such as canal lining, 
land leveling, and drip and sprinkler irrigation. 

5. Inadequacy of irrigation and drainage systems. Many of the existing irrigation 
systems are more than 30 years old and in need of repair; this poses an obstacle for irrigated 
agriculture in the PRC. With irrigation water use efficiency as low as 0.4, these facilities are 
inefficient and cannot support a reliable water supply for high-yield grain production. This 
situation is caused by several reasons. Firstly, the irrigation water tariffs are low and the 
revenues are barely sufficient to cover water supply costs, WUA salaries, and very basic 
maintenance. Any major repair or rehabilitation has to rely on government budgets, which on an 
intermittent basis do not respond well to immediate needs. Secondly, the sustainable operation 
and maintenance of the irrigation system in the absence of effective WUAs tends to be difficult. 
Efficient water distribution across administrative boundaries cannot be assured with WUAs that 
are based on administrative districts or headed by government officials. Also, administrative 
barriers prevent WUAs that are based on hydrological boundaries from working effectively. In 
some regions where irrigation water supply is limited, conflicts between irrigation districts cannot 
be resolved without a WUA federation covering the entire irrigation region. 

6. In the PRC, there are 24.4 million ha of cultivated land prone to waterlogging because of 
the lack of or deteriorated drainage systems. In areas where water tables are high (including the 
project provinces of Anhui, Heilongjiang, and Jilin), waterlogging largely constrains crop 
production. To some extent, the maintenance of drainage systems encounters similar difficulties 
as those encountered in irrigation systems. 

7. Deficiency in other agricultural infrastructure and investments. Mechanized plowing 
and harvesting equipment are still lacking in the low- and middle-income farming areas. There is 
also a shortage of expertise and training in equipment maintenance, new product development, 
and the profitable operation of machinery firms. Windbreaks and shelterbelt trees are proven to 
be useful for improving cultivation and crop yields; however, they are not widely adopted or well 
maintained because of a lack of funding sources. 

8. Poor quality of agricultural inputs. Soil fertility has decreased in many areas where 
land has been farmed intensively and repeatedly for long periods. In northwestern PRC, 
particularly in the Yellow River basin, soil salinity has become a significant problem because of 
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natural factors (high water tables and low rainfall) and human practices (poor irrigation 
management, rice cultivation, excess water application, and inadequate drainage). Such 
degraded land can be reclaimed and improved to become arable land with better farming 
technology and reclamation efforts. Of the total arable land in the PRC, about two thirds is 
classified as low- or medium-yield land; this indicates a significant potential to increase 
productivity by improving agricultural practices and irrigation and drainage systems. Handling, 
processing, and storing seeds improperly leads to inferior seed quality and results in low 
germination rates in many areas. In some regions, the seeds that are available are often unfit for 
local conditions.  

9. Underdeveloped markets and agricultural extension. The government has been 
extremely supportive of producing grain and other strategic crops (e.g., cotton and tobacco) via 
subsidies, marketing schemes, and technical assistance. Public agricultural extension agencies 
at all administrative levels play a key role in helping farmers access new agricultural technologies 
and market information. However, they often have limited outreach and do not deliver technical 
advice that corresponds to farmers’ needs. Local agriculture bureaus are providing most of the 
services, but private extension providers (e.g., universities and private agro-enterprises) have 
recently emerged. This is particularly true in the areas of (i) integrated pest management, (ii) 
balanced fertilizer application and soil testing, (iii) training and promotion of organic agriculture 
and ―green‖ food production, and (iv) marketing. 

10.  The problems and constraints identified above are better addressed in a comprehensive 
and integrated approach. Infrastructural investments remain in high demand for irrigation and 
drainage systems, farm service roads, shelterbelt trees, etc. To promote effective operation and 
maintenance for irrigation and drainage systems, more guidance and assistance will be provided 
to farmer organizations such as WUAs to enhance their capabilities within the existing framework. 
Moreover, advanced agricultural practices need to be introduced and promoted in the sector to 
help address issues such as low soil fertility, poor seed quality, and the improper application of 
fertilizers. FPAs could also play a larger role in expanding crop options, improving agricultural 
extension, and accessing external markets.  

 2. Government’s Sector Strategy 

11. In 2008, the National Development and Reform Commission released the National 
Framework for Mid-to-Long-Term Food Security (2008–2020), which established food production 
goals through 2020.10 This was accompanied by the National Plan for Expansion of Grain 
Production Capacity, aiming at a nationwide increase of 50 million tons of grain during 
2009–2020 (footnote 6). The government is focusing on several approaches to promote 
agriculture sector development, including (i) agricultural subsidies and tax cuts; (ii) the promotion 
of FPAs; (iii) conservation tillage and soil improvement; (iv) balanced fertilizer application; (v) 
agricultural mechanization; and (vi) the promotion of integrated pest management. The Water 
Law, revised in 2002, requires governments at all levels to apply water-saving irrigation methods 
and technologies in agricultural production. The law supports the establishment of WUAs. An 
official notice followed the law to encourage farmer-led self-management of small-scale, 
well-operated irrigation systems, reservoirs, and irrigation canal systems.11 The legal status of 
WUAs was also recognized in the Farmer Association Policy, effective since July 2007. Finally, 
the Twelfth Five-Year Plan (2011–2015) highlights synchronizing agricultural modernization with 
industrialization and urbanization and reemphasizes ensuring food security.   
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12. Comprehensive agricultural development program. The comprehensive agricultural 
development (CAD) program was introduced in 1988 to enhance agricultural productivity in 
response to the nation’s food security concerns brought on by the tension between the growing 
population and the decrease in arable land and land degradation. With direct funding from the 
central government, the program supports local governments in (i) improving irrigation systems; 
(ii) applying water-saving technologies; (iii) enhancing grain production in the main production 
areas; (iv) promoting farmer organizations such as FPAs and WUAs; (v) reducing soil erosion 
and land degradation; and (vi) storing, processing, and marketing agricultural products through 
agricultural industrialization. The CAD program represents an integrated approach to promote 
agricultural development in line with the nation’s sector strategy. Qualifying counties are 
admitted into the program to receive financial support and are required to perform satisfactorily in 
the yearly evaluation carried out by the State Office for Comprehensive Agricultural Development. 
By 2008, CAD covered 1,965 counties or 69% of the national total number of counties.  

 3. ADB Sector Experience and Assistance Program 

13. The Asian Development Bank’s (ADB) country partnership strategy, 2011–2015 for the 
PRC supports the government’s goal of building a harmonious society by (i) addressing the rising 
income inequality and the widening regional disparities, and (ii) promoting environmentally 
sustainable development. 12  ADB has accumulated extensive experience in agricultural 
development in the PRC and other developing member countries. The sector activities span from 
infrastructure investment and capacity development to policy research covering integrated 
agricultural development, sustainable irrigated and rainfed agricultural development, dryland 
farming and water conservation, combating land degradation, etc. ADB is well positioned to offer 
assistance to the CAD program. The project also offers ADB the opportunity to collaborate with 
the United Kingdom’s Department for International Development and the World Bank and to 
work with the government to establish WUAs and improve their performance. 

14. There are several lessons learned from previous ADB- and World Bank-supported 
agricultural development projects. These include (i) encouraging stakeholder involvement and 
community participation in project planning and implementation; (ii) providing support to the 
project management office leading to a strong sense of ownership which is important for 
effectively implementing the project; (iii) ensuring timely and adequate provision of counterpart 
funds and staff resources by the provincial and local governments to avoid implementation 
delays; (iv) formulating a strong project leading group for guidance; (v) adopting a flexible 
approach in selecting detailed project interventions during implementation; (vi) ensuring the 
proper administration of bidding processes following agreed procedures; (vii) increasing farmers’ 
incomes by introducing value-added production and marketing; (viii) promoting sustainable 
farming techniques, particularly on marginal lands; (ix) developing capacity by supporting 
services to facilitate the adoption of new technologies and practices, particularly among 
small-scale and poor farmers; and (x) establishing an effective and robust project performance 
management system at an early stage to ensure the collection of adequate information required 
for timely corrective measures. The design and implementation of the project takes these 
lessons into consideration by promoting an integrated approach to address agriculture, land, and 
water management issues. 
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Problem Tree for Agriculture and Natural Resources 

 

Low agricultural productivity 

Inadequate irrigation and drainage systems Deficient agricultural infrastructure and inputs 
Underdeveloped markets and 

agricultural extension 

Lack of and/or deteriorated field irrigation 
and drainage systems 

Soil salinity due to both geographical 
limitations and inappropriate practices 

Poor maintenance of existing irrigation and 
drainage systems 

Low and declining soil fertility due to uneven 
fields, poor fertilizer use, and intensive land 

use 

Limited farmer knowledge of 
appropriate irrigated 

agricultural technologies 

 

Agricultural extension 
services provided do not 

match the needs 

Limited financial resources and capacities at provincial and lower levels 

Lack of effective farmer 
professional associations 
resulting in lack of market 

access for farmers 
 

Low and inappropriate basis for water tariffs 
resulting in low incentives for efficient 

irrigation and water-saving technologies 

Poor management of water resources 
resulting in over-extraction of surface and 

groundwater 

Weak water delivery and water users 
associations with limited farmer involvement Inferior quality and limited varieties of seeds 

and fertilizers 

Reduced food 
security 

Depressed farm 
incomes 

Poor conditions of field and access roads 
 

Lack of structures such as windbreaks and 
shelterbelt trees for crop protection due to 

limited public funding 
 
 

Policy preference on 
production of grain and 

strategic crops over 
nonstrategic crops 

Source: Asian Development Bank. 
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