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ECONOMIC ANALYSIS  

A. Introduction 

1. The Qinghai Rural Water Resources Management Project covers three national poverty 
counties, and the project area has a poverty incidence of 39%. Two irrigation systems, the 
Gongboxia and Lijiaxia, are the major sources of economic activity in the project area. These 
systems help provide staple and nonstaple food for the majority of the population, either from 
self-consumption or through purchases. The two irrigation systems also provide an opportunity 
for the local farmers to increase incomes by producing commercial crops that can be locally 
processed, generating further income. However, the existing lift irrigation systems are old and 
deteriorating, and rely on electricity. As most farmers in the project area are poor and from 
ethnic minorities, they cannot neither afford the high pumping costs nor finance the investment 
required to rehabilitate the irrigation systems. 
  
2. The project will irrigate about 11,230 hectares (ha) of existing cropping area and 2,673 
ha of new and/or abandoned area. With improved irrigation and farming practices, the 
productivity of annual and perennial crops in these lands will increase. Farmers in the project 
area will receive more income as a result of these productivity improvements. Moreover, 
farmers in the project area will also benefit from electricity savings and water savings, as the 
project will convert the existing lift irrigation systems into gravity irrigation systems. 
   
3. Economic and financial analyses of the project were undertaken in accordance with the 
guidelines of the Asian Development Bank (ADB). 1  The cost and benefit analysis was 
conducted using with- and without-project scenarios. A least-cost analysis was conducted by 
comparing the project design with alternative engineering options. Crop and farm budget data 
were collected through a survey of selected households in each township in the project area. 
Before the survey was carried out, data on the area, production, and yield of annual and 
perennial crops in each project county were collected from county statistical bureaus, county 
project management offices, and the design institute of the project. Data on yields for the 
previous year, a normal season, a good year (once in 10 years), and a bad year (once in 10 
years) were collected to provide indication of yield variability. The main assumptions include the 
following: 

(i) Financial costs and revenues are based on mid-2010 prices. 
(ii) Project costs are expressed predominantly in local currency, where applicable. 
(iii) Without the project, it is assumed that land is abandoned at an annual rate of 

1%, reflecting the deterioration of the irrigation system. 
(iv) A project life of 40 years following completion of infrastructure construction is 

assumed. The residual value of infrastructure at the end of the project life is 
assumed to be zero. 

(v) Operation and maintenance (O&M) costs are assumed to commence in the year 
following completion of the section of the irrigation system to be developed under 
the project.  

(vi) Economic costs and benefits are valued in local currency using the world price-
level numeraire. 

(vii) Taxes and subsidies are excluded in the economic evaluation of the project. 
(viii) Physical contingencies have been included in the cost estimates as a 

government contribution but are not considered in the economic or financial 
analysis, since they are highly unlikely to be used.  

                                                
1
 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 
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(ix) Economic prices for the major traded crops (wheat and maize) and inputs 
(diammonium phosphate and urea) were estimated by adjusting world market 
prices to account for local transportation and processing costs. These were used 
to estimate the market price in the project area. 

(x) Economic costs and benefits for nontradable inputs and outputs were derived by 
adjusting their values by a standard conversion factor (SCF) of 0.93,2 which is 
consistent with the SCF used in recent ADB projects for the People’s Republic of 
China (PRC).3  

(xi) The opportunity cost of surplus labor is estimated as 0.80 of the prevailing wage 
rate, and the opportunity cost of scarce labor for skilled labor is estimated as 1.0. 
These are adjusted by the SCF to obtain the conversion factors. 

(xii) The opportunity cost of capital used in the analysis is 12% per year, which 
represents the opportunity cost of capital for the PRC. 

B. Demand Analysis 

4. Incremental staple crop production from the project is likely to be consumed by local 
households; and if significant yield increases occur, farmers will switch to cash-crop production, 
at least to a limited extent. A large-scale private cattle-fattening company is under development 
in the Gongboxia South subproject area, with a capacity to stock 2,000 heads of cattle. This 
company is already contracting grain production on 800 mu4 in Chahandusi township, with 
expansion of demand anticipated. The cattle-fattening farm will also require substantial amounts 
of maize or fodder and might also purchase wheat straw. Thus, the demand for wheat and 
maize at current prices is considered to be strong. Field investigations also confirmed strong 
demand for long chillies (thread pepper), which are processed by a local agro-enterprise and 
sold mainly in the PRC, with limited exports. With respect to vegetables, all incremental 
production will satisfy the local demand in the project counties, which are currently supplied by 
vegetable production from outside of the counties and often from other provinces. Overall, the 
project counties should benefit from a better range and quality of vegetables. 
 
C. Project Alternatives and Least-Cost Analysis 

5. The project will replace the existing lift irrigation systems with four main canals, obtaining 
water directly from the reservoirs and distributing it predominantly via gravity irrigation systems 
that can access a larger area than the lift irrigation systems can access. A key issue is whether 
the government’s preferred option represents the least-cost option. A preliminary review of 
alternatives indicated rehabilitation of the existing lift irrigation system should be considered as 
an alternative option. The data on system and pump rehabilitation costs as well as estimated 
O&M costs were examined, and a least-cost analysis was undertaken to compare the cost of 
alternatives on a per hectare basis, taking into account the different areas that would be 
irrigated and the more frequent replacement of equipment required in the rehabilitation option. 
 

                                                
2
 An SCF of 0.93 implies that the shadow exchange rate factor is 1.075, the inverse of the SCF. 

3  
ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 
People’s Republic of China for the Qingdao Water Resources and Wetland Protection Project. Manila; ADB. 2006. 
Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic 
of China for the Inner Mongolia Autonomous Region Environment Improvement Project. Manila; ADB. 2008. Report 
and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of China 
for the Integrated Ecosystem and Water Resources Management in the Baiyangdian Basin Project. Manila. 

4
 A mu is a Chinese unit of measurement (1 mu = 0.067 ha; and 15 mu = 1 ha). 
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6. The least-cost analysis was conducted in both financial and economic terms. Financial 
values for investment and O&M costs are converted to economic values on the basis of the 
world-price-level numeraire using the same assumptions as set out for the economic analysis. 
The results indicate that the rehabilitation option is marginally less expensive from a financial 
perspective ($75.5/ha versus $77.8/ha) but substantially more expensive from an economic 
perspective ($79.5/ha versus $71.3/ha). Since the proposed option will extend cropping to a 
substantial area of newly irrigated land that will have higher unit net benefits, it is concluded that 
the project should adopt the proposed option. 
 
D. Cost and Benefit Analysis 

7. Project costs. Project financial investment costs are estimated using COSTAB 
software. For the irrigation infrastructure, participatory irrigation management, and strengthened 
agricultural service support components, the costs are allocated to the individual canals. All 
other costs, which are relatively minor, are divided equally between each canal. 
  
8. The O&M costs are estimated based on experience with similar irrigation systems 
internationally and in Qinghai Province. O&M cost estimates cover the cost of operating the 
county-level water service delivery organizations, O&M of the main systems, and O&M of lower-
level systems—the latter being the responsibility of water users associations. The O&M costs 
are estimated to range between $30/ha for Lijiaxia South and $44/ha for Gongboxia North 
(Xunhua County section), and to average $36/ha. 
 
9. Project benefits. The analysis quantifies three major benefits of the project: 
(i) increased production of annual crops, both staple and commercial; (ii) increased production 
of perennial crops, mainly walnuts; and (iii) savings in the use of electricity. Annual and 
perennial crop benefits will accrue to existing cropped land, abandoned land that will be brought 
back into production, and new land. Under the without-project scenario, the existing cropped 
area is expected to decline by 1% per year; whereas in the with-project scenario, this decline is 
expected to halt as farmers anticipate reliable water supply from the project.  
 
10. Economic rates of return. The analysis is repeated for individual canals and for the 
overall project. The economic analysis indicates that the overall project is economically viable 
with an economic internal rate of return (EIRR) of 13.9% and an economic net present value of 
CNY208.2 million (Table 1). The EIRR of individual main canals ranges from 13.1% for Lijiaxia 
North to 14.3% for Lijiaxia South. 
 

Table 1: Summary of Economic Indicators by Canal and for the Overall Project 

Subproject/Project EIRR (%) ENPV (CNY million) 

Gongboxia North 14.1 55.5 

Gongboxia South 14.0 47.6 
Lijiaxia North 13.1 41.7 
Lijiaxia South 14.3 47.3 

Overall Project 13.9 208.2 
EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 
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E. Distribution Analysis  

11. The distribution and poverty impact analysis involves the allocation of net economic 
benefits among different groups of beneficiaries, such as farmers and provincial and county 
governments. The net benefits accruing to the governments are assumed to be redistributed 
back to the poor in proportion to their number in the community. The analysis indicates that the 
incremental net benefit of CNY183.3 million is distributed as follows: CNY179.0 million to the 
farmers and county governments in the project area and CNY4.3 million to the province 
government. Based on poverty incidences of 39% in the project area and 24% in the province, 
the poverty impact ratio is estimated at about 0.39. 
 
F. Sensitivity and Risk Analysis 

12. Key risks that could affect the economic viability of the project are incorporated into 
standard sensitivity tests, including a 10% cost increase, a 10% benefit decrease, a 10% cost 
increase combined with a 10% benefit decrease, and a 1-year benefit lag. In addition, some 
specific sensitivity tests relating to the rate of decline in land area, increase in cropping intensity, 
and benefits from walnuts are included. The results are summarized in Table 2. Overall, the 
project appears to be sufficiently robust. The sensitivity of the individual canals is also tested 
and found to be acceptable. 
 

Table 2: Sensitivity Tests of Economic Analyses by Canal and for Overall Project 

Canal/Sensitivity Test 
EIRR 
(%) 

ENPV  
(CNY million) 

SV 
(%) SI 

10% cost increase 
10% benefit decrease 
10% cost increase + 10% benefit decrease 
1-year benefit lag 

12.9 
12.7 
11.8 
12.5 

111.3 
73.3 

(23.6) 
63,3 

21.5 
15.4 

4.7 
6.5 

EIRR = economic internal rate of return; ENPV = economic net present value; SV = switching value; SI = sensitivity 
index. 
Source: Asian Development Bank estimates. 

 
13. Sensitivity tests also indicate that the rate of decline in areas of cropped land has no 
significant impact on the EIRR or economic net present value; a 10% reduction in the cropping 
intensity in the with-project scenario reduces the EIRR to 13.8%; and a 10% reduction in the 
incremental yield of walnuts will reduce the EIRR to 13.5%. 
 
 




