
Qinghai Rural Water Resources Management Project 
(RRP PRC 42016) 

 

FINANCIAL ANALYSIS  

A. Introduction 

1. The project will construct main irrigation canals and associated branch and tertiary 
canals in the north and south of the Gongboxia and Lijiaxia reservoirs along both banks of the 
Yellow River. A financial internal rate of return is not applicable for the project considering the 
public nature of the irrigation facilities to be established. Instead, this appendix assesses four 
aspects that relate to the project’s financial sustainability, including (i) incentives for government 
parties and irrigation users to participate in the project; (ii) the fiscal impact, on local 
governments in the project area and the Qinghai provincial government, of counterpart funds to 
finance project expenditures and loan repayment; (iii) the adequacy of the institutional 
arrangements in place for operational stage; and (iv) the recovery of operation and maintenance 
(O&M) costs of the irrigation facilities to be established. Major risks that affect the project’s 
sustainability and their mitigation measures have been identified. 

B. Incentive for Participation  

2. Provincial and county governments have strong incentives to implement and operate the 
project. The project is critical for realizing the target water use efficiency increase from 35% in 
2009 to 53% by 2020, and to 57% by 2030 as specified in the Qinghai Comprehensive Water 
Resources Plan for 2008-2030.1 The project will significantly reduce irrigation costs and reduce 
government subsidies for irrigation in the project area. Farmers will benefit from less expensive 
and more reliable gravity water deliveries, and their incomes will rise as a result of enhanced 
farming productivity and a shift to commercial crops. Higher farmer incomes and the multiplier 
effect on the local economies will generate significant income for county governments. All of this 
will help reduce poverty in the project counties. 

C. Project Funding and Fiscal Impact 

3. The project requires counterpart funds of $158.1 million from the provincial government 
and $5.5 million from the three project counties. The yearly counterpart fund to be provided by 
the the Qinghai provincial government represents about 0.8% of total provincial fiscal revenues.2 
The three project counties will finance the interest during construction for their respective 
portions of the Asian Development Bank (ADB) loan, and the amount shall not be higher than 
1% of their fiscal revenues. Counterpart funding contributions will not significantly impact the 
budgets of the provincial or county governments. 

4. The three project counties will be the ultimate borrowers of the ADB loan and will be 
responsible for interest and principal payments on the loan. Their fiscal revenues are self-
generated or take the form of transfers from higher levels of government. As national poverty 
counties, fiscal transfers from higher levels of government account for 80%–90% of fiscal 
revenues at year end; and the counties’ deficits have been kept within acceptable ranges. 
Analysis of historical fiscal data for 2005–2008 indicates that the annual loan repayment for the 
project will never exceed 2% of total annual fiscal revenues, suggesting that loan service 
payments on the ADB loan will not be a substantial incremental burden for the counties. As the 
guarantor of the loans to the three counties, the Qinghai provincial government will assume 

                                                
1
  Qinghai Provincial Government, Qinghai Provincial Water Resources Department. 2008. Qinghai Comprehensive 

Water Resources Plan for 2008–2030. Xining, Qinghai.  
2
  The source of the counterpart funds includes the Qinghai Provincial Finance Department, the Qinghai Provincial 

Land Resources Department, and the Qinghai Provincial Water Resources Department. 
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ultimate responsibility for repaying the loan in case the counties lack sufficient funds. The 
amount to be guaranteed represents less than 0.4% of the provincial budget. 

D. Institutional Arrangements for Operational Stage  

5. The institutional arrangements for operating the project facilities are designed to 
implement the concept of participatory irrigation management. The irrigation infrastructure and 
facilities will be jointly managed by water service delivery organizations (SDOs) and water users 
associations (WUAs) that will be established under the project. 

6. Three SDOs will be established to manage the four new main canals. The  SDOs will be 
responsible for (i) operation of the main canals to achieve design efficiency targets and 
equitable delivery of water to branch canals; (ii) negotiation and execution of agreements with 
WUAs for equitable water delivery to branch canals, and negotiation of an irrigation service fee 
(ISF) for maintenance of the main canals; (iii) establishment of and capacity development 
support fro WUAs. The SDOs will be branches of the county water resource bureaus and will 
receive county government budget support to cover staff and overhead costs. The incremental 
budget impact will be minimal, as the county and township water resource bureaus are already 
responsible for managing the existing lift irrigation systems. When these are replaced by more 
efficient gravity irrigation systems, redundant staff will be redeployed to the SDOs. 

7. Ninety-three WUAs will be established, of which 12 will be model WUAs. The WUAs will 
be responsible for (i) negotiation and execution of agreements with SDOs for equitable water 
delivery to branch canals, and negotiation of the ISF; (ii) collection of the ISF from farmers 
(target collection ratio: 90%); (iii) equitable and volumetric delivery of water to farmers to meet 
their water requirements, (iv) sustained maintenance of branch and lateral canals within the 
boundaries of the WUAs, and (v) provision of on-farm water management field trials and 
demonstrations. WUA operation costs, including material costs for canal maintenance, labor 
costs, and overhead costs, will be financed from the ISF. 

E. Operation and Maintenance Cost Recovery  

8. O&M costs were verified to determine a reasonable ISF affordable to farmers. The 
affordability was assessed by comparing the current ISF in the project area (the without-project 
scenario) with willingness-to-pay data collected under the survey.  

9. Gravity irrigation covers only 26% of the irrigated area in the project counties. The 
remainder is covered by  lift irrigation systems involving two or more lifts of up to 50 meters in 
height each. Average pump electricity costs are $198/hectare (ha)/year for the first lift, 
$264/ha/year for the second lift, and $374/ha/year for the third lift. Farmers cannot afford such 
costs, and as a result they rarely farm in elevated areas that require third lifts. Separately from 
pump electricity fees, an ISF of CNY12/mu3 is being collected from irrigation users, with an 
average collection ratio of about 36%. ISF collection is far from sufficient to cover O&M of the 
irrigation systems. O&M costs are covered largely by government subsidies routed through the 
county and township water resource bureaus.  

10. In the with-project scenario, gravity irrigation will cover 89% of the irrigated area. Only 
11% of the irrigated area will be covered by lift irrigation to allow irrigation for land higher than 
the main canal alignment. The average O&M costs estimated under the project will be 

                                                
3
 A mu is a Chinese unit of measurement (1 mu = 0.067 hectare; and 15 mu = 1 hectare). 
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CNY0.033 per cubic meter (m3), or CNY16/mu, for gravity irrigation; and CNY0.168/m3, or 
CNY84/mu, for lift irrigation (including electricity costs). Overall, average O&M costs will be 
CNY0.048/m3, (or CNY24/mu), representing a significant reduction from the current overall 
average irrigation O&M costs of CNY0.3/m3, or CNY150/mu. 

11. The ISF to be charged under the project will be set according to the following principles: 
(i) the ISF should be adequate to ensure sustained maintenance of irrigation infrastructure and 
facilities, minimizing government subsidies; (ii) it should affordable for irrigation users; (iii) it 
should be volumetric to encourage irrigation users to adopt water-conservative farming 
practices; and (iv) it should be transparent and participatory. With SDO staffing costs subsidized 
by the county government budget, the ISF will cover the nonstaff O&M costs of the main canals, 
and the O&M costs of the branch and lateral canals under the project. With an ISF of 
CNY14/mu and a target collection ratio of 90%, 75% of the O&M costs of the whole irrigation 
system will be recovered from ISF collection, compared with 3% under the without-project 
scenario. Pump electricity costs will be paid by irrigation users separately from the ISF. Table 1 
analyzes O&M costs and the ISF in the with- and without-project scenarios. 

Table 1: Operation and Maintenance Cost Recovery 

Item Without Project With Project 

Irrigation O&M cost (CNY/m
3
) 0.320 0.033 

Gravity irrigation ratio (%) 26 89 
ISF for gravity irrigation (CNY/mu

a
) 12 14 

ISF collection ratio (%) 36 90 
Cost recovery of O&M cost by ISF (%) 3 75 

CNY = yuan, ISF = irrigation service fee, m
3 

= cubic meter, O&M = operation and maintenance.  
a 

A mu is a Chinese unit of measurement (1 mu = 0.067 hectare; and 15 mu = 1 hectare). 

Source: Asian Development Bank estimates. 

12. The project will improve farmers’ capacity to pay for irrigation services by increasing the 
net value of agricultural production and reducing future gravity and pumped O&M costs. The 
social assessment survey indicated that nearly 90% of farmers are willing to pay CNY50/mu for 
irrigation, which is much higher than the proposed ISF.4 

F. Main Risk Factors and Mitigation Measures 

13. The institutional arrangements of the SDOs and the ISF-setting mechanism will 
substantially mitigate the risk that there will be insufficient budget support to cover staffing costs 
for the operation of the main canals, and the risk that there will be insufficient funds for 
maintenance of the irrigation infrastructure and facilities. There is still a risk that the new SDOs 
will lack the capacity to efficiently operate and maintain the main canals, or that the new WUAs 
will not develop the capacity to efficiently operate and maintain the secondary canals. This risk 
will be mitigated by including a capacity development component under the project, with 
consultants providing on-the-job training for SDO and WUA staff. Another main risk is that 
nonmodel WUA areas may not be able to replicate the model WUA areas. This risk will be 
mitigated by closely monitoring the performance of model WUAs by ADB and provincial project 
management office, and by showcasing their good practices of model WUAs to nonmodel WUA 
areas. Table 2 describes the operational-phase organizational responsibilities, risk factors, and 
mitigation measures built into the project to ensure sustainability. 
 

                                                
4
 The survey was carried out during project processing and included in the Technical Assistance Final Report—

People’s Republic of China: Preparing Qinghai Rural Water Resources Management Project. 
http://www.adb.org/Documents/Reports/Consultant/42016-PRC/default.asp 
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Table 2: Organizational Responsibilities to Ensure Sustainability 
 

Organization—Roles and Responsibilities Incentives Risk Factors Mitigation Measures 

Qinghai Provincial Government (QPG) and 
Related Departments (Water Resources and 
Land Development). As intermediate borrower, 

the QPG will guarantee loan repayment by the 
counties. 

The project will have a significant 
impact on rural income in three poverty 
counties. 

The project is critical for realizing the 
target of water use efficiency increases 
from 35% in 2009, to 53% by 2020, and 
to 57% by 2030, as specified in the 
Qinghai Comprehensive Water 
Resources Plan. 

Insignificant—the loan 
repayment represents less than 
1% of the QPG’s existing 
commitments.  

 

County Governments and Related Bureaus 
(Water Resources and Land Development). 

As final borrowers of the Asian Development 
Bank (ADB) loan, these will be responsible for 
repayment according to schedule (poverty 
counties rely on substantial state and provincial 
budgetary support to finance their current 
expenditures).  

Improved farmers’ income from 
increased crop production and multiplier 
effect on local economy will generate 
significant income for county 
governments. 

Lower irrigation costs will reduce 
required subsidies for irrigation service. 

Timely loan repayment 
requirement puts pressure on 
county budgets. 

Foreign exchange and interest 
rate variation risks of the 
onlended ADB loan  

Incremental fiscal revenue will 
offset future state and provincial 
budgetary support. 

The QPG will ultimately provide 
any additional subsidies required 
to guarantee repayments. 

 

County Water Service Delivery Organizations 
(SDOs)  

Operation of the four main canals to achieve 
(i) the designed efficiency target, and 
(ii) equitable delivery of water to branch canals 

Negotiation with water users associations 
(WUAs) and implementation of equitable 
agreements for (i) water delivery to branch 
canals, and (ii) irrigation service fee (ISF) 
payments for nonstaff main canal operation and 
maintenance (O&M) cost recovery  

Sustained maintenance of all main irrigation 
canal infrastructure 

Establishment of WUAs and provision of capacity 
development support    

Income and cost recovery depends on 
efficient main canal operation and 
equitable water delivery to all WUA-
managed branch canals. 

Long-term efficient main canal 
operation depends on sustained 
maintenance of key infrastructure. 

New SDOs fail to develop the 
capacity to efficiently operate 
and maintain main canals, and 
fail to effectively support WUAs. 

ISF collection not adequate for 
main canal O&M  

Capacity development 
component will support on-the-
job training.  

The ISF will be set following 
agreed principles.  

Government budget resources 
will be provided to cover SDOs' 
staff and overhead costs. 
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Organization—Roles and Responsibilities Incentives Risk Factors Mitigation Measures 

Water Users Associations 
 

Establish and execute agreement with the SDOs 
for equitable water delivery to branch canals, and 
negotiate the ISF with the SDOs 

Collection of the ISF from farmers, with a target 
collection ratio of 90% 

Deliver equitably volumetric water to farmers to 
meet their water requirements  

Conduct sustained maintenance of branch and 
lateral canals with the boundaries of the WUAs 

Provide effective on-farm water management 
field trials and demonstrations 

Reliable equitable water deliveries 
improve agricultural productivity. 

Long-term efficient  operation depends 
on sustained maintenance of key 
infrastructure. 

Farmers in nonmodel WUA 
areas may not follow good 
practices of model WUAs. 

New WUAs do not develop 
capacities for efficient secondary 
unit operation and sustained 
maintenance. 

Model WUAs will demonstrate 
benefits. 

Consultants will support on-the-
job training for capacity 
development. 

The SDOs will support WUA 
capacity development. 

The SDOs and the WUAs should 
practice sound accounting and 
financial management and keep 
the public informed of ISF 
collection and usage. 

Farmers 

Improve field irrigation and agricultural practices 
to achieve the design application efficiency of 
85%, and improve agricultural productivity 

Pay the agreed ISF in return for the specified 
water delivery service  

Volumetric ISF will encourage water-saving farm 
practices  

Reliable gravity water deliveries at 
much lower cost 

New arable land  

Improved farm productivity  

Increased household incomes 

 

Farmers do not pay reduced ISF 

Farm products lack market 
access 

Farmers do not follow water-
saving practices 

The WUAs will promote 
participation of all farmers, 
improved application efficiencies, 
and increased agricultural 
productivity.  

The ISF will be transparent and 
affordable.  

Agricultural support component 
under the project and the 
engagement of extension service 
providers 

Water measurement facilities 
installed 

Source: Asian Development Bank estimates. 

 




