
Hunan Miluo River Disaster Risk Management and Comprehensive  
Environment Improvement Project (RRP PRC 53052) 

ECONOMIC ANALYSIS 
 

A. Introduction 
 
1. The Pingjiang County Government (PCG) in Hunan Province, the People’s Republic of 
China (PRC) requested funding from the Asian Development Bank for the Hunan Miluo River 
Disaster Risk Management and Comprehensive Environment Improvement Project. The project 
will support Pingjiang County in with flood and pollution control, water resources management, 
environmental improvement, and wastewater treatment. 
 
B. Macroeconomic and Sector Context 
 
2. The Miluo River flows through Pingjiang County and drains into Dongting Lake, a flood 
control basin for the middle reaches of the Yangtze River. The river has an important wetland 
protection area at its mouth, and is the main source of drinking water for Pingjiang County and a 
supplementary source for several major downstream urban centers. While economic conditions 
in Pingjiang County have progressively improved (it was no longer a national poverty county as 
of March 2019), poverty persists, with 9,345 people (0.8% of the population) still living below the 
poverty line, and 6,372 urban and 22,526 rural residents in low-income households (2.6% of the 
population) still receiving basic living allowances from the government. 
 
3. The PRC’s Thirteenth Five Year Plan, 2016–20201  prioritizes river rehabilitation and 
protection. The Yangtze River Economic Belt (YREB) Development Plan, 2016–20302 prioritizes 
ecological protection and promotion of green development as guiding principles for the 
development of the YREB. Challenges under this plan include the discharge of solid and septic 
waste, soil erosion, and agriculture-related nonpoint source pollution. The PRC’s regulations 
specify that water quality in the primary protection zone of a surface drinking water source must 
be rated at a standard of least Grade II.3 A 2018 State Council policy on rural vitalization targeted 
the establishment of an institutional framework, the modernization of rural areas, and the 
beautification of the countryside. Under this policy, local governments must develop and 
implement plans to improve public services and promote environmental protection. 
 
4. The PCG’s Thirteenth Five-Year Plan, 2016–20204 is consistent with the priorities of the 
national and provincial plans. The PCG has also prepared several long-term plans for pollution 
control and environmental management to address flooding and protect the water quality in the 
Miluo River, including plans for infrastructure and nature-based solutions such as wetland 
restoration and river rehabilitation measures. These plans are consistent with the guidelines in 
the 2014 YREB Development Plan issued by the PRC State Council, 5  and the YREB 
Development Plan, 2016–2030 (footnote 2). 
 
 

 
1  Government of the PRC. 2015. Outline of the Thirteenth Five-Year Plan for Economic and Social Development of 

the People’s Republic of China, 2016–2020. Beijing. 
2 Government of the PRC. 2015. Outline of the Yangtze River Economic Belt Development Plan, 2016–2030. Beijing. 
3  Surface water grades are divided into five classes according to the environmental function and protection target. 

From class I to class III, water is suitable for drinking and swimming as per the PRC’s Environmental Water Quality 
Standard (GB 3838-2002). 

4  PCG. 2015. Thirteenth Five-Year Plan for Economic and Social Development of Pingjiang County, 2016–2020. 
Pingjiang. 

5  Government of the PRC, State Council. 2014. Outline of Planning on Development Strategy of Yangtze River 
Economic Zone. Beijing. 

http://www.adb.org/Documents/RRPs/?id=53052-001-3
http://www.adb.org/Documents/RRPs/?id=53052-001-3
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C. Economic Rationale 
 
5. Since the 1990s, extensive economic development in the YREB has been concentrated 
in its lower reaches. Meanwhile, development in the upper reaches lags because of low economic 
diversification, poor logistics, water quality impairment, and weak institutions. The ecology of the 
Miluo River is degraded due to limited rural access to wastewater treatment, poor manure 
management, and inadequate solid waste management. These factors in turn degrade rural living 
conditions and impact public health. Pingjiang County also suffers from frequent flooding, which 
is exacerbated by poor disaster risk management capacity. 
 
6. The proposed project will deliver a low-carbon economic stimulus by improving flood 
control capacity, managing rural domestic wastewater and manure using renewable energy 
design principles, promoting eco-farming, promoting green procurement, and reducing plastic 
waste. As part of the coronavirus disease (COVID-19) pandemic recovery response, the proposed 
project is a priority for the local government. 
 
D. Demand Analysis 
 
7. The water supply component will improve treated water quality in rural areas, increase the 
capacity of the distribution network, and extend service coverage from 51% to 88% of Pingjiang 
County’s population of 1.12 million. The feasibility study report assumes per capita demands 
based on existing demand and design standards and use growth rates to 2030 that range from 
10.3% to –0.8% (averaging 6.3% for towns, 1.3% for townships, and 3.0% overall). These rates 
are consistent with historical growth rates for the rural (0.53%), urban (3.46%), and total 
populations (–1.05%). The economic analysis assumes 3% growth in water supply use in urban 
areas and 0% growth in rural areas. 
 
8. Basic sanitation facilities such as flushing toilets connected to wastewater treatment 
facilities are available to only 3.0% of the rural population of 0.68 million. Wastewater components 
will increase this to 50.1% by upgrading services for the existing rural population and un-serviced 
township schools and hospitals. Facilities are sized to service existing demands with no allowance 
for growth, because rural populations are declining in Pingjiang County. 
 
E. Economic Analysis 
 
9. The project team conducted least–cost and cost–benefit analyses for the project in 
accordance with the Asian Development Bank’s Guidelines for the Economic Analysis of Projects 
(2017).6 Separate economic analyses were conducted for outputs 1, 2, and 3, and for the overall 
project, by comparing conditions without and with the project.7 
 
10. Output 1: Water-related disaster risk management strengthened. This output will 
mitigate the potential impact of flooding on people’s livelihoods and property, as well as the 
socioeconomic consequences of flood events  
 

11. Output 2: Access to safe drinking water and sanitation services enhanced. This 
output will improve quality of life for both urban and rural communities in Pingjiang County. 
  
12. Output 3: Circular agriculture for sustainable livestock waste management and eco-

 
6 Asian Development Bank. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
7 Output 4 includes pilot demonstration projects and capacity building. 
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farming demonstrated, and Output 4: Green procurement practices piloted and 
environmental education mainstreamed. These outputs will provide benefits such as on-farm 
crop nutrient management, reduced pesticide use, and improved sustainability of procurement 
practices. However, as their combined cost is only 3.9% of the total project cost and the 
components are either pilot demonstrations or policy initiatives, they are not subject to economic 
analysis. 
 

F. Least–Cost Analysis 
 
13. Least-cost analysis was completed on subprojects to compare the cost effectiveness of 
subproject design options. Comparisons were based on net present values (NPVs) of capital and 
operating costs using a 9% discount rate. Although selection of preferred options was based on 
least-cost in several cases, considerations of technical and environmental performance (e.g., 
treatment process stability, land requirements, and ease of construction and operation) prevailed 
over least-cost for certain options. For example, options for a water supply source and manure 
management were selected based on technical feasibility.8 
 
G. Cost–Benefit Analysis 
 
14. Project costs. The economic costs include (i) capital costs of civil works, equipment, 
materials, land acquisition and resettlement, capacity development and project implementation 
support; and social and environment monitoring costs; and (ii) the cost of operation and 
maintenance (O&M). Project investment costs are provided in Table 1. 
 

Table 1: Summary of Investment Costs  
(EUR million) 

Output Financial Economica 

Output 1: Water-related disaster risk management strengthened 127.04 114.90 
Output 2: Access to safe drinking water and sanitation services enhanced 121.12 110.00 
Output 3: Circular agriculture for sustainable livestock waste management and 
eco-farming demonstrated 

22.50 21.60 

Output 4: Green procurement practices piloted and environmental education 
mainstreamed 

6.85 7.00 

Total project cost 277.51 253.50 
a Costs include base costs and physical contingencies but exclude price contingencies and financing costs. Economic 
costs are adjusted for market distortions. 
Source: Asian Development Bank estimates. 

 
15. Annual O&M costs during project implementation were estimated as 2% of investments in 
civil works. The shadow exchange rate factor is set at 1.01 and the shadow wage factor is 
assumed to be 0.95. 
 
16. The benefits considered in the detailed economic analysis (footnote 8) are as follows. 
 
17. Flood control. Flooding occurs almost annually, and based on local flood damage data 
(1999–2017) updated for inflation and growth, average annual flood damages are estimated to 
be CNY966 million. This estimate accounts for damage to structures, crops, and infrastructure. 
The annual flood damage reduction benefit, estimated to be CNY545.4 million, was evaluated 
using an avoided cost approach. Historic flood damage data were updated to 2020 for inflation 
using the Hunan price index for investment and an index that reflects growth in the stock of fixed 

 
8  Detailed Economic Analysis (accessible from the list of supplementary documents in Appendix 2 of the report and 

recommendation of the President). 
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assets in Hunan.9 
 
18. Wastewater services. Household willingness to pay (WTP) was evaluated using 
contingent valuation surveys conducted during project preparation.10  The estimated average 
WTP for respondents was CNY23.82 per month, equivalent to an annual household WTP of 
CNY286. This value measures the net WTP for improvements, and represents net benefit or 
consumer surplus. 
 
19. Improved water supply. Household WTP was evaluated using a benefits transfer 
approach.11 WTP is CNY28.7 per month or CNY344 per year based on income and household 
statistics for the project site, updated to 2020 price levels.  
 
20. Improved water quality. Pollution control measures for the Miluo River will benefit 
downstream urban residents in Miluo City. The valuation for this project is based on research in 
Huaping County in Yunnan Province.12 Household WTP, estimated using benefits transfer, is 
CNY44.4 per month or CNY533 per year. This benefit is apportioned across outputs 1 and 2 
based on pollutant loading reductions.  
 
21. Benefits from new wetlands. Ecological goods and service benefits from investments in 
wetlands include material production, disturbance regulation, gas regulation, and biodiversity 
support. Water quality enhancement benefits are excluded because they are considered in the 
preceding section. These benefits are valued using unit values derived from published research. 
Wetland services are valued at CNY37,117 per hectare at 2020 price levels.13  
 
22. Economic rates of return. The NPVs and economic internal rates of return (EIRR) were 
calculated for each output using the methods and parameters discussed above. A summary of 
the results is provided in Table 2. All of the EIRR values exceed 9.0%. The overall EIRR is 24.3%, 
indicating that the overall project is economically viable. EIRRs were not calculated for outputs 3, 
4 and 5, as these are classified as demonstration projects. EIRRs, NPVs, and base case cash 
flows for the overall project are provided in Tables 2 and 3 below. 
 

Table 2: Summary of the Economic Evaluation 

 
EIRR  
(%) 

NPV  
(CNY million) 

Overall Project 24.3 3,400.09 
Output 1: Water-related disaster risk management strengthened 28.3 2,257.87 
Output 2: Accessibility to safe drinking water and sanitation services enhanced 19.2 860.48 
Output 3: Circular agriculture for sustainable livestock waste management and eco-
farming demonstrated 

23.6 279.59 

EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates. 

 
9 The proposed flood warning system will also reduce flood damages. This benefit is conservatively estimated to be 

about CNY42 million. As this estimate is highly uncertain, it is not considered in the analysis. 
10 Only one household survey was undertaken for the project, focusing on the social impact analysis data requirements.  
11  J. Jianjun, W. Wenyu, F. Ying, and W. Xiaomin. 2016. Measuring the Willingness to Pay for Drinking Water Quality 

Improvements: Results of a Contingent Valuation Survey in Songzi, China. Journal of Water and Health. January. 
doi: 10.2166/wh.2016.247. 

12 H. Wang, J. He, Y. Kim, and T. Kamata, 2013. Willingness-to-Pay for Water Quality Improvements in Chinese Rivers: 
An Empirical Test on the Ordering Effects of Multiple-Bounded Discrete Choices. Journal of Environmental 
Management. 131. pp.256–269. 

13 C. Tong, R. A. Feagin, J. Lu, X. Zhang, X. Zhu, W. Wang, and W. He. 2007. Ecosystem Service Values and 
Restoration in the Urban Sanyang Wetland of Wenzhou, China. Ecological Engineering. 29. pp.249–258. SD13 
Annex C, para. 33. 
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Table 3: Economic Internal Rate of Return Analysis for the Overall Project  
(CNY million) 

Year 
Capital 

Investment 
WS Revenue  O&M costs 

Benefits 
Net Annual 

Value Flood  WS  WW  
Water 
quality  

Wetland  Health  

2021  (514.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (514.0) 
2022  (430.5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (430.5) 
2023  (411.4) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (411.4) 
2024  (397.8) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (397.8) 
2025  (101.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (101.0) 
2026  0.0 11.8 (29.6) 545.4 111.1 56.8 61.9 9.0 45.2 811.6 
2027  0.0 13.2 (30.0) 545.4 112.6 56.8 61.9 9.0 45.2 814.1 
2028  0.0 13.7 (30.2) 545.4 114.2 56.8 61.9 9.0 45.2 816.0 
2029  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 

2030–
2039  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2040  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2041  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2042  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2043  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2044  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 
2045  0.0 14.2 (30.3) 545.4 115.8 56.8 61.9 9.0 45.2 818.0 

Residual 664.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 664.8 

( ) = negative, O&M = operations and maintenance, WS = water supply, WW = wastewater. 
Source: Asian Development Bank estimates. 

 
23. Sensitivity analysis. The sensitivity of the estimated EIRRs of the proposed outputs to 
adverse changes in key variables was tested to confirm their economic viability under unfavorable 
conditions. Four risks were considered: (i) a 10% increase in capital cost; (ii) a 10% increase in 
O&M costs; (iii) a 10% decrease in benefits; (iv) a combination of tests (i), (ii), and (iii); and (v) a 
10% reduction in urban growth. Sensitivity tests for the overall project are summarized in Table 
4. The EIRR exceeds 9% for all tests.  
 

Table 4: Economic Internal Rate of Return and Switching Value 

Sensitivity Test 
EIRR  
(%) 

NPV  
(CNY million) 

Sensitivity 
Indicator 

Switching Value 
(%)a 

Base case 24.3% 3,400.1   

Increase investment cost by 10% 22.8% 3,258.9 0.00 240 
Increase operating cost by 10% 24.2% 3,381.2 0.00 1800 
Reduce benefits by 10% 22.6% 2,898.2 0.00 (68) 
Combination of tests i, ii, and iii 21.1% 2,738.2 0.00 NA 
Reduce growth by 10%b 24.2% 3,385.9 0.00 NAb 

( ) = negative, EIRR = economic internal rate of return, NPV = net present value. 
a The percentage increase or decrease in costs or benefits to maintain an EIRR equal to 9%. 
b The EIRR still exceeds 9% at zero growth. 
Source: Asian Development Bank estimates.  

 
24. Benefit distribution and poverty impact analysis. A portion of the economic benefits 
generated by the project accrue to low-income and poor households, which comprise 22% of the 
beneficiary population. In addition, 30% of new construction jobs will be assigned to these 
households. For the poverty impact analysis, financial and economic benefits and costs are 
expressed in present value terms (9% discount rate). The total net benefit is estimated to be 
CNY5,093 million. Based on the proportion of poor beneficiaries of each project output, the total 
benefit accruing to the poor is estimated to be CNY1,121 million, and the poverty impact ratio is 
calculated as 0.22. 


