
Yangtze River Green Ecological Corridor Comprehensive 
Agriculture Development Project (RRP PRC 51116)  

 

ECONOMIC ANALYSIS  
 

A. Introduction 
 

1. This analysis assesses the economic viability of the project in accordance with the Asian 
Development Bank’s Guidelines for the Economic Analysis of Projects.1 
 
2. The project will be implemented in 47 counties across the five provinces of Guizhou, 
Hubei, Hunan, Sichuan, and Yunnan; and the provincial-level municipality of Chongqing within 
5 years, from 2019 to 2024. The total project cost is estimated at $506.8 million.    
 
B. Country and Sector Context 
 
3. The Yangtze River Economic Belt (YREB) covers nine provinces and two specially 
administered cities within the Yangtze River Basin. The YREB contributes about 45% of the 
economic output of the People’s Republic of China (PRC), and has been earmarked as one of 
the three key growth engines to drive the PRC’s future prosperity. 
 
4. The YREB has benefited from extensive development since the late 1980’s, particularly 
in the delta area, yet economic growth in the middle and upper reaches of the Yangtze River 
Basin is lagging and is below its potential capacity. Among the reasons are the (i) slow 
transformation for green development and economic diversification; (ii) limited integration of 
waterways, ports, and intermodal logistics; (iii) increasing pollution and pressure on natural 
resources; and (iv) weak institutional coordination for strategic planning.2 Modernizing the 
agriculture sector and reducing the associated nonpoint source pollution are key features of the 
Government of the PRC’s development strategies for the YREB.3   
 
C. Rationale 
 
5. In the middle and upper reaches of the YREB, agricultural production is a substantial 
contributor to gross economic output and provides livelihood incomes for a large part of the rural 
population. However, misaligned incentives, market gaps, and imperfect information have 
resulted in productive and allocative inefficiencies across the sector, which in turn cause large-
scale environmental degradation. Outdated production systems and practices have resulted in 
inefficient use of land and water resources, land conversion, inadequate agricultural extension 
services, excessive fertilizer and pesticide use, rapid expansion of intensive livestock 
production, and improper waste management and disposal practices. Increasing nonpoint 
source pollution has resulted in high levels of nitrogen, phosphorus, and pesticides entering 
water bodies and soils through agricultural runoff and soil erosion, reducing water quality and 
land productivity, and causing desertification and loss of biodiversity.4 Agriculture accounts for 
92% of the nitrogen discharged into the Yangtze River and the large levels of sedimentation.5  
 

                                                
1 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
2 ADB. 2016. Yangtze River Economic Belt (YREB) Environmental Protection and Rehabilitation Project—A 

Preliminary Study. Manila (staff consultant report). 
3 The National Development and Reform Commission’s YREB Development Plan, 2016–2030 promotes 

environmental protection, rehabilitation, and management of water resources to support and strengthen green 
development. 

4 B. Sun et al. 2012. Agricultural Nonpoint Source Pollution in China: Causes and Mitigation Measures. AMBIO. 
Issue 41. pp. 370–379 

5 H. Haoran. 2006. How to Reduce Nonpoint Pollution from Crop Production? The Case of Fertilization in China. 
Beijing: China Council for International Cooperation on Environment and Development. 

http://www.adb.org/Documents/RRPs/?id=51116-002-3
http://www.adb.org/Documents/RRPs/?id=51116-002-3
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6. Modernizing the agriculture sector is crucial in stopping the degradation of natural capital 
and promoting more sustainable use of land and water resources as a public good. The 
proposed project will (i) improve and modernize agricultural farming systems to be more efficient 
and productive, and to conserve natural resources; (ii) introduce waste management systems 
and change inappropriate farming practices that cause agricultural nonpoint source pollution; 
and (iii) strengthen institutional capacity and coordination to enable better management of 
natural resources, and to promote the conservation of the environment and economic 
development.  
 
D. Demand Analysis 
 
7. The government targets several approaches to accelerating agricultural modernization 
and promoting ecological rehabilitation. These include (i) protecting farmland and upgrading or 
rehabilitating irrigation infrastructure; (ii) constructing on-farm infrastructure to strengthen 
agricultural production capacity; (iii) developing different types of agriculture suited to local 
geographical conditions; (iv) updating and using high-level technology; and (v) promoting water-
saving techniques, use of eco-friendly fertilizers and pesticides, and other pollution-mitigating 
measures. 
 
8. The proposed project builds on earlier comprehensive agricultural development (CAD) 
investments and institutions, including previous support from the Asian Development Bank, and 
is guided by international best practices in agricultural production and ecological rehabilitation. 
The project design supports (i) an integrated approach to farming systems that focuses on 
efficient use of inputs, conservation of natural resources to improve crop production, and 
improvement of the ecosystem’s health by reducing pollution; (ii) capacity development for 
farmers, farmer organizations, and government agencies on new technologies; provision of 
extension services; and more open access to markets; and (iii) creation of an institutional 
network that aims to promote cooperation along the Yangtze River for enhanced river health. 
 
9. The main crops that the project focuses on include the major grain crops such as wheat, 
maize, rice, soybeans, and potatoes; cash crops such as rape, vegetables, melons, and 
Chinese medicinal herbs; and tree crops such as citrus, stone fruit, dates, other fruits, tea and 
tea oil camellia. All of these are crops that either the PRC currently imports because of a lack of 
domestic production or for which there is increasing demand from the more affluent population. 
It is therefore anticipated that the incremental production from the project can be absorbed 
within the project provinces without a significant impact on prices. 
 
E. Alternatives Analysis 
 
10. The project will be implemented in one watershed in each of the five provinces and one 
municipality in the upper and middle reaches of the Yangtze River Basin. In each area, the 
selection criteria for the six watersheds were (i) low and medium agricultural productivity; 
(ii) high risk and occurrence of soil erosion; (iii) high levels of agriculture-induced nonpoint 
source pollution; (iv) lack of irrigation systems; (v) limited farm infrastructure; and (vi) the 
opportunity to implement an integrated watershed management approach. Alternatives 
considered during project design included the use of traditional flood and spray irrigation 
systems compared with the higher-cost but more water-efficient trickle and drip systems. The 
latter were selected because they use water more efficiently and cause less soil erosion. Tree 
crops were also selected as the most efficient way to reduce erosion in hilly areas, often with 
low soil fertility. Selection of these crops enabled a reduction in soil disturbance along with an 
associated reduction in soil erosion. 
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F. Cost–Benefit Analysis 
 
11. Key parameters and assumptions. All project costs and benefits are estimated in 
constant 2017 prices. The adopted exchange rate is CNY6.64 = $1.00. Costs and benefits are 
converted to economic values using the domestic price numeraire. Traded goods are adjusted 
to their economic values using a shadow exchange rate factor of 1.03. The family labor and the 
hired agricultural production labor were treated as being in surplus; and their wages were 
converted to economic prices using a shadow wage factor of 0.95.6 Construction of all 
subcomponents takes place over an expected 5-year period from mid-2019 to mid-2024, 
although some project counties are expected to complete their investments in 3–4 years. The 
project life is 25 years, including the 5-year implementation period, which is considered 
reasonable for this type of project. Physical contingencies are set at 5%. Costs and benefits are 
discounted at the economic opportunity cost of capital of 9%, which was also used as the cutoff 
rate for the economic internal rate of return. 
 
12. Economic costs. Base costs plus physical contingencies are estimated and 
apportioned based on tradable, non-tradable, skilled, and unskilled labor costs. Operation and 
maintenance costs are estimated at 1% per year of the project costs, starting in 2021 when a 
significant proportion of the investment has been completed. This is consistent with the 
government’s policy and practices for investments made through the former State Office of 
CAD. The total economic investment cost of the project is estimated at CNY3,001 million, and 
the annual operation and maintenance costs at CNY30.1 million in constant 2017 values. 
 
13. Economic benefits. The main benefits include increased production of annual and 
perennial crops both through increased yields and increased area, particularly of perennial 
crops; labor savings through improved production methods; and reduced fertilizer and pesticide 
costs thanks to better efficiency in their use. Incremental benefits are calculated on projection of 
improved yield and cropping intensity that will result from the project. Crop budgets for targeted 
areas in the 47 counties were prepared by the County Offices of CAD in coordination with the 
county-level design institutes and verified by the Provincial Offices of CAD based on field 
survey. Data were then correlated with crop yields published by the National Bureau of Statistics 
and were adjusted as appropriate. Agricultural inputs (e.g., seeds, fertilizer, labor) and yields of 
different crops were valued in financial and economic terms. 
 
14. Substantial additional benefits of the project remain unquantified. These include benefits 
for environmental rehabilitation, better water quality, less erosion, and integrated watershed 
management. The project will promote a farmer-centered approach, with emphasis on the rural 
poor, building capacity and awareness, and enabling transition from traditional to modern 
practices. These unquantified benefits are considered substantial; and the cost–benefit analysis 
underestimates the full benefits that will result from the project. 
 
15. Economic viability. Costs and benefits were analyzed at county level and aggregated 
to provincial and whole-project levels. Over a 25-year period, the economic internal rate of 
return for the whole project is 17.7%; and the overall net present value is CNY3,511.3 million 
(Table 1). The economic internal rates of return and the net present values for provincial 
subprojects (Table 2) indicate a range from 12.4% for Hubei Province to 22.4% for Yunnan 
Province, which was not unexpected given the differences in agricultural development across 
provinces and the experiences with earlier projects.    

                                                
6 Family labor was valued at the same wage rate as the hired labor based on the assumption that they were 

interchangeable. 
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Table 1: Net Present Value and Economic Internal Rate of Return for the Whole Project 
(CNY million) 

 Project Costs    

Net Benefits Incremental Cash Flow Year Investment Recurrent Total   

2018 517.4 0 517.4  (83.1) (600.5) 
2019 1,013.9 0 1,013.9  (262.4) (1,276.4) 
2020 836.9 0 836.9  (328.7) (1,165.6) 
2021 465.4 23.7 489.1  (86.5) (575.6) 
2022 175.5 28.3 203.9  262.2 58.3 
2023  30.1 30.1  568.7 538.6 
2024  30.1 30.1  837.5 807.4 
2025  30.1 30.1  1,043.3 1,013.2 
2026  30.1 30.1  1,153.9 1,123.8 
2027  30.1 30.1  1,189.7 1,159.6 
2028  30.1 30.1  1,204.2 1,174.1 
2029  30.1 30.1  1,205.8 1,175.7 
2030  30.1 30.1  1,205.8 1,175.7 
2031  30.1 30.1  1,205.8 1,175.7 
2032  30.1 30.1  1,205.8 1,175.7 
2033  30.1 30.1  1,205.8 1,175.7 
2034  30.1 30.1  1,205.8 1,175.7 
2035  30.1 30.1  1,205.8 1,175.7 
2036  30.1 30.1  1,205.8 1,175.7 
2037  30.1 30.1  1,205.8 1,175.7 
2038  30.1 30.1  1,205.8 1,175.7 
2039  30.1 30.1  1,205.8 1,175.7 
2040  30.1 30.1  1,205.8 1,175.7 
2041  30.1 30.1  1,205.8 1,175.7 
2042  30.1 30.1  1,205.8 1,175.7 
2043   30.1 30.1   1,205.8 1,175.7 

ENPV  2,418.1  216.9  2,635.0   6,146.3  3,511.3  
EIRR           17.7% 

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 

 
Table 2: Net Present Value and Economic Internal Rate of Return for the Six Provinces  

 
Province/Municipality 

EIRR  
(%) 

ENPV  
(CNY million) 

Chongqing 15.0 611.8 
Guizhou 17.6 492.4 
Hubei 12.4 157.1 
Hunan 22.3 791.1 
Sichuan 16.5 456.3 
Yunnan 22.4 1,002.6 

Overall project 17.7 3,511.3 
EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 

 
G.  Sensitivity Analysis 
 
16. Sensitivity results for the individual provinces or municipalities and the overall project are 
shown in Table 3. Three sensitivity scenarios were tested: a 10% increase in investment costs, 
a 10% decrease in benefits, and a 10% increase in investment costs combined with a 10% 
decrease in benefits. All of the provincial and municipal investments as well as the overall 
project were found to be robust. 
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Table 3: Sensitivity Results for the Six Provinces and Project as a Whole 

Province/ 
Municipality 

10% Investment Cost 
Increase 

10% Benefit 
Decrease 

10% Investment Cost 
Increase + 10% 

Benefit Decrease 

Switching Values 

Investment  

Cost Benefit 

EIRR 
(%) 

ENPV 
(CNY million) 

EIRR 
(%) 

ENPV 
(CNY million) 

EIRR 
(%) 

ENPV 
(CNY million) 

Increase 
(%) 

Decrease 
(%) 

Chongqing 14.5 572.2 14.4 507.5 13.8 468.0 154.7 58.7 
Guizhou 16.5 453.2 16.3 400.5 15.2 361.3 125.7 53.6 
Hubei 11.4 118.2 11.3 99.0 10.3 60.1 40.4 27.0 
Hunan 20.8 747.3 20.6 664.3 19.2 620.6 180.9 62.4 
Sichuan 15.5 419.2 15.4 370.2 14.5 333.1 122.9 53.0 
Yunnan 21.1 959.3 21.0 855.2 19.8 811.8 231.4 68.0 

Overall 
project 16.8 3,269.5 16.6 2,896.7 15.6 2,654.8 145.2 57.1 

CNY = Chinese yuan, EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 

 
H. Distributional Analysis 
 
17. Through its focus on improving agricultural production practices and expansion of tree 
crop production, about 1.787 million people will benefit from the project, including 284,881 in 
Yunnan, 178,895 in Sichuan, 145,541 in Guizhou, 155,028 in Hubei, 856,785 in Hunan, and 
165,882 in Chongqing. The project area comprises poor or less-developed counties that are 
largely reliant on agricultural and traditional services. The direct beneficiaries of the project are 
small farmer households, and the impact on poverty reduction in targeted counties will be 
substantial. The average poverty incidence in the project area is 8.2%, with considerable 
variation across project provinces: 21% in Yunnan, 15% in Guizhou, 6% in Sichuan, 5% in 
Hunan, 3% in Hubei, and 4% in Chongqing. Major causes of poverty are (i) lack of high-quality 
farmland; (ii) poor agricultural facilities and limited farm products; (iii) lack of income-generating 
opportunities; and (iv) lack of capital. The poverty impact ratio of the overall project is estimated 
at 0.08. with a range from 0.04 in Chongqing Municipality and Hubei Province to 0.14 in 
Guizhou Province, reflecting the poverty incidence in these provinces/municipalities.  
 

Table 4: Estimation of Poverty Impact Ratio for the Project as a Whole 

Present Value  
(in CNY millions, 2017 prices) 
  

Financial Economic   

Distribution of 
Benefits/Costs 

  

Net 
Present 

Net 
Present Difference Total 

Value Value   Beneficiary 
Households Government 

  

(1) (2) (2) - (1)   

Incremental benefits 5,463.2 6,146.3 683.1 683.1 0 683.1 

Incremental costs 2,722.7 2,635.0 (87.7) 0 87.7 87.7 

Investment costs 2,410.1 2,418.1 8.1   (8.1) (8.1) 

Incremental O&M 224.2 216.9 (7.2)   7.2 7.2 

Taxes and duties 88.5 0 (88.5)   88.5 88.5 

Net benefits 5,463.2 6,146.3 770.8 683.1 87.7 770.8 

Proportion of poor       8.20% 5.70%   

Net benefits to the poor       56.01 5.00 61.00 

Poverty impact ratio           0.08 

( ) = negative, CNY = Chinese yuan. 
Source: Asian Development Bank estimates. 


