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INTRODUCTION 

The Yellow River Basin (YRB) is the breadbasket of China. Rural 
areas constitute a major center of grain and cotton production, 
and, as a result, rural wealth is highly dependent on access to 
irrigation water. A changing climate and increasing competition 
from the urban and industrial sectors as well as the 
implementation of province-level water withdrawal quotas 
equivalent to 37 km3 since 1999 described below threaten the 
agricultural sector’s sustained access to water resources. 

Over the past 50 years, agricultural water use in the YRB has 
increased by more than 250 percent. Over the past several 
decades, however, water has been gradually reallocated from 
agriculture to industry and urban areas. As a result, the share of 
total water used by agriculture decreased from more than 97 
percent in 1949 to less than 70 percent in 2006.  

This project note is based on a report that analyzes the 
impact of laws, irrigation management reform, and water rights 
and pricing on water use efficiency, water productivity, and 
farmers’ incomes in the Yellow River Basin. 
 
LEGAL FRAMEWORK  

Increased conservation of water resources is one of the key 
goals of China’s 2002 Water Law. Under this law, the Ministry of 
Water Resources (MWR) manages all water resources through a 
water-allocation system based on the issuance of water-
abstraction permits and water-use fees.  A wealth of successive 
ad hoc regulations support water savings by providing 
clarifications on water permits and rights, water pricing, and 
abstraction fees. Despite the development of this legislative 
body, implementation of the allocation system at the provincial 
level has been slow due to a lack of details on how to implement 
the law, conflicts between water users, and financial difficulties. 

In response to the increasing cutoff of the Yellow 
mainstream at the river mouth, in 1998 the China State 
Council, in conjunction with the MWR and the State Planning 

Commission issued the Annual Allocation and Main River 
Water Quantity Controlling Program of the Yellow River. The 
regulation entrusted the Yellow River Conservancy 
Commission with the implementation of the Unified Water 
Flow Regulation under a province-level water quota system 
that had been developed in 1987. As a result of the policy 
implementation, the Yellow River has not suffered flow cuts 
since 2000. Despite this success, the regulation is facing 
criticism, particularly in the upstream and poorer regions of 
Qinghai, Gansu, Ningxia, and Inner Mongolia. Before the 
regulation entered into effect, these regions had free access to 
water resources and enjoyed more than three times the per 
capita water availability of the downstream regions. The lack 
of compensation for the interprovincial water transfers has 
contributed to a decline in irrigation water use, and tension 
has risen as some producers in the irrigation districts have 
started to see negative effects. 
 
REFORMS IN IRRIGATION MANAGEMENT 

A field survey across 51 villages in four irrigation districts in 
Ningxia and Henan found that, following the liberalization of 
collective water management, the share of villages with 
collective management of water resources declined from 91 
percent in 1990 to 49 percent in 2004. By that year, 30 percent 
of the villages in the two provinces managed water resources 
through a hired manager, whereas 21 percent instituted water 
user associations (WUAs). The pace of reform has been 
significantly faster in Ningxia than in Henan; this is not 
unexpected in China, as local governments are often given 
large autonomy to decide on the form and timing of 
institutional changes. 

Analyses of field data showed, however, that hired 
managers or WUAs were not necessarily more effective than 
the past collective system. Instead, what mattered were the 
incentives provided by the various governance mechanisms as 
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well as the overall implementation process. For example, in 
the surveyed regions, 85 percent of the WUAs were actually 
run by the village leadership, whereas the remaining 15 
percent appointed a manager that had very close ties with the 
village leadership. Thus, there was little actual change from the 
earlier collective management. Moreover, water managers and 
WUAs collect water-use fees from farmers. Under irrigation 
management reform, they are entitled to keep as excess profit 
the difference between the water fee collected (which is based 
on an estimate of village water needs compiled before the 
farming year) and the total fee calculated from the actual 
water supplied (which can be reduced at the request of the 
water manager). Thus, while farmers have no incentive to 
conserve water under this system, water managers have an 
incentive to reduce deliveries. The survey across 51 villages 
showed that this latter incentive was offered in fewer than half 
(46 percent) of the villages. When this incentive was provided, 
water use per hectare declined for wheat by an average of 
1,000 cubic meters per hectare, and yields dropped by an 
average of 4 percent, regardless of the type of management 
institution. Impacts on maize and rice were not statistically 
significant. 
 
WATER RIGHTS AND WATER PRICING  

One of the reasons for differing methods of implementing 
reforms in Ningxia and Henan is the active role of provincial 
officials in Ningxia. Active local government support is essential 
for successful water conservation since no financial 
compensation exists for irrigating farmers nor for local 
governments for increased water use efficiency.  

Trading of water rights in a market system would be one 
way to compensate irrigators or other water-using sectors for 
giving up water. Laws and regulations, particularly starting 
with the 2002 Water Law, have established a system of water-
use rights and water abstraction fees, but the law does not 

allow transferability of these rights. In some regions of the YRB 
experiments have been conducted on water-rights transfers 
from the agriculture to the industry sector, but these 
experiments were set up and run by the local government 
rather than resulting from trade driven by market mechanisms. 
The establishment of water transfers is also hindered by a still 
underdeveloped water-use rights system; although the system 
is supported by law, most provinces have yet to allocate water 
quotas to individual users.  

The contribution of the water pricing system to enhanced 
water use efficiency also remains limited. Based on the 2002 
law, the MWR or basin authority issues water permits or 
water-use rights, and the user pays volumetric water fees. 
Although prices of water have been steadily increasing in 
recent decades, water is still underpriced, and irrigators 
continue to pay area-based fees because volumetric 
measurements are limited to off-takes from the main canals or 
rivers. Moreover, given the growing urban–rural income 
divide, there is reluctance to further increase irrigation 
charges.  
 
CONCLUSION 

Faced with increasing water shortages, the YRB must design 
and implement effective water policies, management, and 
institutions; the way it goes about this will have important 
implications for poverty alleviation overall. Although some 
progress has been made, there is still much scope for 
improved water management in the YRB. For example, if 
effective incentives are provided to irrigation water managers, 
both water use efficiency and water productivity can be 
increased. Even more importantly, farmers who use 
irrigation—and thus use more water than any other group—
need to be provided with strong incentives to conserve water 
resources.  
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