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ABSTRACT
China’s food security is closely linked to water security as other country, water shortage is a threat of food security in the coming decades but irrigation use efficiency is low as the results of underestimated value of water. In 2003, government has formulated a new regulation of water prices of reforming the low water prices for irrigation to promote farmers incentives to adopt water-saving technologies and relieve the heaven fiscal burden. But there are still debates on the reform for some experts and policy makers are afraid of that will seriously affect china’s agriculture production, food security and poor farmers. Effectiveness and impact of the reform has not been systematically and empirically studied. The study aims to evaluate its effectiveness and to estimate its impact on water use, agricultural production and farmers’ income of China. Especially, the study aims:1)to evaluate farmers’ attitudes to the reform of irrigation water in ground water, surface water and conjunctive use irrigation area and analyze the determinate factors on their attitude to reform price of irrigation water; 2)to estimate the response of farmer under the conditions of raising irrigation water price; 3)to set up scenarios of water price reform and investigate the impact on farmers behavior. To evaluate the attitude of farmers, the study will employ the binary model using household’s data surveyed in typical irrigation area. For investigating farmers’ response to irrigation price reform, linear program will be used. The results of this study can help option policy make and the agencies involved in agriculture and water management and farmers’ voices can be heard. Outputs of the study will be disseminated through published reports, seminars and Internet.
DURATION OF THE PROJECT : 12 months (Starting Date: January 2004; End Date: December 2004)
BUDGETARY REQUIREMENT: Total cost of the project is US$10,000, US$75,000 from CA and US$20,000 from the MOW of China.

LOCATION OF THE PROJECT: China
INTRODUCTION

Water and food security are inseparable. Whether at national level, regional level or at household level or whether in urban population or in rural population water plays a key role in securing food (Seckler.etc.,1998;Rosegrant,etc,2002). Situation in China is no different. Water for agriculture is a key for rural livelihood and for food production for China. Water for industries and services is a key requirement for urban livelihood. Yet there are limitations to additional water development for irrigation as demand for domestic and industrial sector are increasing in most places and environmental concerns are rising. Due to its position in world’s agriculture, how China meets her additional food demand in the future is not only a matter of concern for China but also a matter of concern for the whole world. To meet future demand, the Chinese government envisaged enhancement of agricultural technology investment such as variety breed and water saving technology as well as increasing irrigated area. Yet no new irrigation development projects are planned. The water supplies to new irrigated area are expected primarily through water savings. 
Irrigation efficiency is very low in China. Average of water use efficiency (WUE) is just about 0.8 kg/ m3 in 2000 of China, which is lower than the average of world. Irrigation efficiency is only about 0.42 as the whole country. In the irrigation districts (ID) of groundwater resources, irrigation efficiency is about 0.60-0.70 and just about 0.38-0.40 in the ID of surface resources. The MOW has made a plan to improve irrigation efficiency to 0.50 in 2010 using comprehensive measures (MOW, 2000). Chinese government has been enhancing water saving-technology investment since middle of 1990s and lots of advanced water saving-technologies have been invented (Li ect.,2003). However, most of advanced water saving-technology are not extensively adopted by farmers because farmers are lack of water-saving incentives. More and more water policy makers tend to increase water price to solve the problem of low irrigation efficiency of China (MOW,2003;Wanghao ect., 2003).  

Water is free before 1978, and pricing of water to some extent started with reforms after 1978. The water prices in many areas has raised several times, yet real terms it has not increased much in irrigation (Bryan etc.,2002). At present water price for irrigation just accounts for 1/3 of its delivery cost (Fong,2002). Expenditure on O&M is higher than the revenue from water fee in most irrigation districts in China. The government has borne most of the fiscal burden for irrigation investment and cannot sustain further. Under these conditions, the Central government of China has proposed a new regulation of water pricing named as “Price regulation of water supply projects”, which will be carried out from Jan.1, 2004. Water price for irrigation will be upgraded to fully recover the total cost of water supply (MOW, 2003)

But there are still severe debates on the issue of water pricing reform for irrigation. Some experts from the agricultural and farmer’s side argue that it is desirable to increase water price for irrigation to recover water supply cost and strengthen institutional capacity and reduce water waste, but raising water price for irrigation maybe will only further burden poor farmers and hurt the stability of Chinese agriculture (Jiang, 2003). Since 1995, domestic grain prices decrease much but the cost of grain increase heavily mainly due to quick growth of irrigation cost (MOA, 2003), most of China’s grain has no comparative advantages in the whole grain markets (zhang, 2002), net benefit of wheat production is negative in 2000 of China, some farmers has no incentive to improve their crop management (Liao, 2003), if water price for irrigation increase to fully recover the cost of water supply, maybe some farmers in some regions have no choice but abandon irrigation and reduce crop production(Liao,2003). Extensive abandon of irrigation will lead food insecurity of China, it is urgent to fully understand effectiveness and impact of the pricing reform for irrigation.
Many studies in water pricing reforms in China have focused on theoretical analysis of why water price should be increased and how to devised a pricing methods such as: volumetric pricing (marginal cost pricing), output and input pricing, per area pricing, tiered pricing, two part tariffs( Wang etc., 2003; Li ect., 2003;jiang, 2000; Jia, 2000). None of these studies has systematically and empirically analyzed the exact impact of water price reforms of full recovery of supply cost on the irrigated agriculture production. No studies of water pricing reform for irrigation have heard of the voices of farmers, and analyzed their responses to the reform. 

So several critical questions arise: 

1) How different types of water pricing schemes are implemented for ground water, surface water and conjunctive use? 
2) How local irrigation departments carry out the policy and how much they share to total input after the reform?
3) What are farmers’ attitudes to the reform and how will farmer respond? Would they reduce irrigation area or change crop structure or adopt water-saving technologies?
OBJECTIVES 
The primary objective of the research is to understand how reforms of water pricing would affect water savings and agriculture production and farmers income. The specific objectives are 
(1) To study farmers’ attitudes, responses to the reform of water pricing.
(2) Identify the potential for the raise of water prices for irrigation and impact on the total agricultural production and farmer’s income and water-saving technology adoption and

(3) Propose alternative scenarios practical and effective policies of water pricing for irrigation.

EXPECTED OUTPUTS
The major outputs of the project are
1. The primary households data collected in the selected locations of case studies and deep analysis papers will be completed using the household data. 

2. A comprehensive assessment of the effectiveness and impact of water pricing reform for irrigation 

3. A database of irrigation water requirement, irrigation price, agricultural inputs, costs of irrigation water delivery and expenditure on irrigation M&O at the national level and regional level. 
ACTIVITIES
The following major activities are expected to deliver the above outputs.
1. Literature, secondary data and information will be reviewed and collected from various sectors such as Ministry of Agriculture, Ministry of Water Resources, State Statistical Bureau, and some database in NCER and China’s Institute of Water Resources and Hydro-power, National Library, etc. Widely connect with the pertained experts, officials and irrigation districts.

2. Review existing methods of water price for irrigation carried out in different types irrigation systems of surface water, ground water and conjunctive use and different management practices in different regions. 

3. Identify the share of irrigation pricing to the total inputs of agricultural production in typical regions before and after the reform.

4. Identify the share of water fee to the total revenue of irrigation supply organizations and to the expenditure for irrigation water supply in the whole country.

5. Explore farmers’ attitude on the reform of water price for irrigation and determinate factors and response in the typical irrigation districts.

6. Identify the potential for the raise of water prices for irrigation and impact on the total agricultural production and farmer’s income and water-saving technology adoption and

7. Propose an action plan that will assist in the formulation of practical and effective policy of water price for irrigation.

METHODOLOGY
The Multi-disciplinary research will gather scientific evidences on the wider impacts of water pricing reform for irrigation on agricultural production, farmer’s income and water-saving technology adoption of China, broadly survey attitudes of water supply organizations and farmers on the new policy of water price for irrigation and evaluate its’ effectiveness. The principal methodology will be compilation of data and case studies undertaken jointly with China’s irrigation district association and local administrative agencies of irrigation districts. These studies will be synthesized to develop broad regional as well as country specific strategies and police options. 
Three typical irrigation districts (Jinhui, Shijing and Wudu) will be selected as case study area. Jinhui ID is located in arid region, Shijing ID is located in the semi-arid region and Wudu ID is located in the wet southwest region. Binary model will be employed to evaluate farmers’ attitude of water pricing form for irrigation and determinate factors and linear Program will be used to simulate farmer’s response on the basis of household data in the three IDs. To collect primary household data, the questionnaire will first be pre-tested to evaluate its effectiveness (Month 2).  Feedback from the pre-test will be used to revise the questionnaire.  The interviews will be conducted from Month 3 to Month 7.  The survey enumerators or interviewers who will be involved in the study will undergo training if introducing them binary econometric model and LP model. The econometric software of STATA will be used to analyze the household data.

Central and local policy makers and other stakeholders will be invited to attend project workshop and policy forum, extensive discussion of water and food issues will be conducted.  
BENEFICIARIES AND IMPACT 

Beneficiaries of this project will include farmers whose voices will be heard, professionals who are focus on the issue of water and food security of China, Chinese central and local policy makers for the project will yield a significantly useful data and empirical study on the effectiveness and impact of the reform. The project will also enhance technical capacities of researchers involved

In the long run, this project will result in large improvement in water management and water use in China, increasing water productivity through more effective management and policy will greatly contribute to China’s food security, sustainable agriculture growth, social and economic development.

PROJECT IMPLEMENTATION AND MANAGEMENT ISSUES
IWHR directly managed by the MOW of China is a special research institute of water resources with plentiful experiences. NCER is one of department of IWHR focus on irrigation technology and institution research. Prof. Gao manages financial, personnel, methodology design, literature survey and workshops. Dr. Liao is responsible for the design of questionnaire, numerators training, establishment of econometric model and LP model, analysis of household data. Prof. Fong, Chairman of CIDA whose member almost includes 80% irrigation districts of China is responsible for the data collection at the national level and regional level, regulations of water pricing and manages the household survey team. Mrs. Mu is responsible for establishment of database. Dr. Liou and Cai will take part in household survey and seminars and publication writing.  

DISSEMINATION STRATEGIES

A series of papers and policy briefs will be presented at workshops and seminars as well as published in both Chinese and international journals. At the end of project, a report summarizing the findings, policy recommendation and action plan will be submitted to both policy makers in PRC and donor/collaborating institute and interested professionals. Especially these results will be presented and discussed in the ICID Congress held in Beijing in 2005. Results of the project will be available on NCEI’s website: www.watsav.com and IWHR’s website: www.iwhr.com
MONITORING
The indicators for monitoring the progress of the project are given in the log frame (Annex 1)

BUDGET
The complete budget for the project is shown in Annex 2.  

Annex 1:Log frame 

	
	Item
	Indicators
	Assumptions

	Goal
	Contribute to China’s food security strategies and sustainable utilization of water resources

	
	

	Purpose
	To assist policy makers to make scientific water price polices for irrigation and ensure to use water resources sustainable, food security and pro-poverty of China on the basis of broadly survey and case studies of impacts of water pricing reform and widely discussions of irrigation water management and policy
	Recommendations made available 
	

	Outputs
	1) The primary households data collected in the selected location of case studies and deep analysis papers will be completed using the household data.

2) Reports: China’s reform of water price for irrigation: Effectiveness and impact

3) Database:  water price, cost of irrigation water supply, inputs of agricultural production; farmers income and primary data from case studies

 
	Primary household data and econometric results 

Reports

Journal articles
Database


	Collaborators are able to do their part.

Successful broadly survey and case studies

	Activities
	Activities in 2002 –2003

1) Broadly literature review, database established

2) To pre-test questionnaires and train numerators 

3) To collect households data in case study area

4) Policy dialogue on the reform of water price for irrigation, food security and elimination of poverty

5) Data analysis using STATA software and wiring papers.


	Database

Pre-testing questionnaires and training numerators

Workshops

Policy forums

Policy Briefs Reports and Published articles 
	Appropriate consultants identified.

Availability of data

	Inputs

Human resources


	In 2004                      

Dr. Gao: 120 days

Dr. Liao: 360 days

Prof. Fong: 180 days

Mrs.Mu: 240 days

Dr. Liou: 90 days

Prof. Cai: 90 days

Consultants: 60 days

	
	

	Budget 
	Total 10,000 US$, 75,000US$ from CA and 20,000US$ from MOW of China
	
	


Annex2: Budget sheet

	
Name of Project
	China’s reform of water price for irrigation: Effectiveness and Impact 

	
Project Leader
	Zhanyi Gao

	Theme
	
	

	1. Salaries & allowances
	Year 1　
	Total cost　

	        Project leader (Gao)
	6,000
	6,000

	        Senior researchers (Liao)
	12,000
	12,000

	        Senior researcher (Fong)
	6,000
	6,000

	        Senior researcher (Liou)
	4,500
	4,500

	       Senior researcher (Cai)
	4,500
	4,500

	        Research assistant (Mu)
	4,500
	4,500

	     Numerators and survey farmers’ allowances
	3,000
	3,000

	        Consultants
	3,000
	3,000

	       Total Salaries & allowances
	43,500
	43,500

	2.Operational costs
	1,500
	1,500

	3.Equipment 
	　
	　

	       1 laptops
	3,000
	3,000

	4.Literature review
	2,000
	2,000

	5.Household survey
	20,000
	20,000

	6.Publications and disseminations
	3,000
	3,000

	7.Workshops
	5,000
	5,000

	8.Project management fee1
	15,000
	15,000

	9.Contingencey
	2,000
	2,000

	TOTAL
	95,000
	95,000


1. The financial department of IWHR and NCER will respectively levy 3.5% and 12% of total funds as project management fee.
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