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ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. The Comprehensive Agricultural Development Project covers 69 counties from five 
provinces and one autonomous region.1 Of these counties, 13 are classified as national and six 
as provincial key counties for poverty reduction. The project focuses on improving agricultural 
productivity to enhance food security and generate sustainable rural economic growth through 
completing and improving irrigation and drainage systems. Particular emphasis will be placed 
on field-level water distribution systems to improve water-use efficiencies and ensure that the 
available water resources are used in an environmentally sustainable manner. Concurrently, the 
project will address capacity development for the provincial and county offices for 
comprehensive agricultural development and gender and development, particularly with the 
increasingly important role of women in agricultural production because of the high level of male 
workers migrating to urban areas. The project area includes both the (i) existing surface 
irrigation systems that are performing below their potential because of a combination of 
incomplete field-level irrigation systems and suboptimal irrigated agricultural technologies, and 
(ii) groundwater (tube well) irrigation areas that either lack pumps or have deteriorated systems 
and similarly have suboptimal irrigated agricultural technologies. The project will address these 
problems by investing in comprehensive packages of improved or completed irrigation and 
drainage facilities, and improved agricultural support and technologies to obtain the maximum 
benefits. The project will ensure that resources are used in an environmentally sustainable 
manner. 
 
2. The project is expected to benefit about 1.23 million of the rural population from about 
326,000 households in 501 villages. The area that is expected to benefit from the project 
comprises about 98,350 hectares. The majority of this area has low productivity, but the crop 
yields are expected to increase significantly because of improved irrigation and the adoption of 
modern agricultural support and technologies (project outputs). For instance, according to the 
project preparatory technical assistance team’s estimation, wheat yields will increase by about 
30%, maize by 10%–30%, and rice by 12%–25% across the project areas. Improved irrigation 
and agricultural practices will also increase the productivity of cash crops (e.g., vegetables) and 
induce farmers to diversify their crops. As a result, farmers in the project area are expected to 
receive increased incomes, with the average incremental benefit at full project development 
estimated at about CNY400 per year in constant 2011 values, equivalent to about 11% of the 
current annual per capita income of CNY3,614.2 
 
3. An economic and financial analysis was performed in accordance with the relevant 
guidelines of the Asian Development Bank (ADB).3 The cost–benefit analysis was carried out 
using with- and without-project scenarios. Crop budget data were obtained from the provincial 
summaries that were prepared by each of the provincial offices. The analysis was conducted for 
aggregates of all provincial subprojects since individual subprojects in each province were 

                                                
1
 Including the provinces of Anhui, Heilongjiang, Henan, Jilin, and Yunnan; and the Ningxia Hui Autonomous Region 

(for the purposes of this paper, Ningxia Hui is also included in the reference to project provinces).  
2
  While the economic and financial analysis focuses on quantifying project benefits from productivity improvements 

and income increases, the project may generate other socioeconomic impacts. For example, with the project 
implemented, some farmers may be more likely to contract their land to larger-scale operators to pursue 
employment as migrant workers. In some areas, farmers may benefit from the improved availability of water that 
can also be used for household consumption. 

3
 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 
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considered to be fairly similar in terms of the crops and technologies involved. The main 
assumptions include the following: 

(i)  Financial costs and revenues are based on 2011 prices and are expressed in 
constant 2011 values; 

(ii)  Project costs are expressed predominantly in local currency; and an exchange 
rate of CNY6.3 = $1.00 is used, where applicable; 

(iii)  A project life of 20 years following completion of the infrastructure construction is 
assumed. The residual value of infrastructure at the end of the project life is 
assumed to be zero; 

(iv)  Operation and maintenance (O&M) costs are assumed to commence in the year 
following completion of the investment; and are estimated at 2.5% of the cost of 
the civil works and equipment, which is considered to be reasonable given the 
nature of the investments;4 

(v)  Economic costs and benefits are expressed in constant 2011 terms and are 
valued in local currency using the world price-level numeraire; 

(vi)  Taxes and subsidies are excluded in the economic evaluation of the subprojects 
and overall project; 

(vii)  Physical contingencies have been included in the cost estimates as a 
government contribution and are included in the economic analysis; 

(viii) Economic prices for the major traded crops (wheat, maize, rice, soybeans, 
cotton, and groundnuts) and fertilizer inputs (triple superphosphate, urea, and 
potassium chloride) are estimated by adjusting world-market prices by 
transportation and processing costs to obtain the market prices in the project 
area; 

(ix)  Economic costs and benefits for nontradable inputs and outputs were derived by 
adjusting their values by a standard conversion factor (SCF) of 0.93, which is 
consistent with the SCF used in recent ADB projects for the People’s Republic of 
China (PRC) and validated for the project;5 

(x)  The opportunity cost of surplus labor is estimated as 0.85 of the prevailing wage 
rate, and the opportunity cost of scarce labor for skilled labor is estimated as 1.0 
for the project. These are adjusted by the SCF to obtain the conversion factors; 
and 

(xi)  The economic 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. With respect to food self-sufficiency, the project area comprises two different types of 
provinces—surplus-producing and self-sufficient. The surplus-producing provinces—Anhui, 
Heilongjiang, Henan, and Jilin—are among the 13 provinces that the government has targeted 
for incremental production to supply the growing needs of the rapidly expanding urban areas. As 
the urban population expands and the per capita incomes increase, the demand for high-quality 
agricultural and livestock products will increase and place pressure on these surplus areas to 

                                                
4
 The O&M rate is in line with the normal practice of the State Office for Comprehensive Agricultural Development. 

5
  ADB. 2008. Report and Recommendation of the President to the Board of Directors for the 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 for the Proposed Loan to the People’s 
Republic of China for the Inner Mongolia Autonomous Region Environment Improvement Project. Manila; and 
ADB. 2008. Report and Recommendation of the President to the Board of Directors for the Proposed Loan to the 
People’s Republic of China for the Integrated Ecosystem and Water Resources Management in the Baiyangdian 
Basin Project. Manila. 
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supply additional agricultural commodities. The self-sufficient provinces, Ningxia Hui and  
Yunnan, will also face pressure to produce more agricultural commodities as they try to avoid 
falling into deficit and having to rely on imports from surplus provinces. Therefore, the selected 
project provinces are highly relevant to the long-term food self-sufficiency; and therefore, 
contribute to national food security. 
  
5. Both the sector analysis and the national project proposal assessed the medium- and 
long-term demand for the crops proposed to benefit from the project. They concluded that while 
the PRC is likely to remain generally self-sufficient in rice and wheat (with surpluses in some 
years and deficits in others), the demand for maize, soybeans, and other grain crops is likely to 
far exceed the supply.6 Overall, the PRC is projected to achieve a self-sufficiency of about 95%, 
suggesting that there will be sufficient demand for the incremental production. For high-value 
crops, including vegetables where the PRC is already the world’s largest producer, the 
increased demand from local consumers is expected to account for all additional supplies. 
 
C. Project Alternatives and Least-Cost Analysis 
 
6. The alternative to completing field-level investments and improving agricultural 
technologies in these identified systems, where a substantial capital investment has already 
been made on  key water intakes and main irrigation and drainage canals, would be to develop 
new irrigation facilities in previously undeveloped areas. Clearly, this would take longer to 
implement given the need for more complex project preparation and construction; and it would 
involve a much higher unit cost. Given the potential to upgrade areas where there have already 
been substantial capital investments but which are providing suboptimal returns, the advantages 
of making relatively minor investments are evident. Due to the extent of cost savings of the 
proposed approach, ADB considered it unnecessary to conduct a formal least-cost analysis. 
 
D. Cost and Benefit Analysis 
 
7. Project costs. Project financial investment costs are estimated for each province and 
the overall project using COSTAB application. The costs include the investment in irrigation 
infrastructure, improved agricultural support, and capacity development at the provincial and 
lower levels. Incremental O&M costs for irrigation and improved agricultural support 
infrastructure are estimated at 2.5% of the cost of civil works plus equipment. These relatively 
high costs are justified by the limited life of many of the investments, including pumps for tube 
well irrigation systems and low pressure pipes. 
 
8. Project benefits. The analysis considered direct and indirect benefits, as well as 
quantifiable and nonquantifiable benefits. The project will particularly result in substantial 
environmental benefits arising from improved water use efficiencies, as well as indirect benefits 
from the capacity development activities and limited direct benefits from the improved 
availability of water for domestic consumption in some areas. However, the analysis focused on 
the direct and quantifiable benefits related to increased crop production. Under the without-
project scenario, the cropped area and cropping intensity are expected to remain constant. 
Under the with-project scenario, the cropped area is expected to remain constant;7 and the 

                                                
6
 Based on projections of the Agricultural Policy Study Office of the Chinese Academy of Agricultural Sciences. 

7
 The cropped area represents the annual cultivated area irrespective of how many times it is cropped in the year. 

Since the project involves only land that is currently cropped and there is neither a net reduction in the area 
cropped due to land being taken out of production nor a net increase due to land being developed, the cropped 
area is the same for without- and with-project scenarios. 
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overall cropping intensity is expected to increase from 137% to 147%.8 The area of grain crops 
is expected to increase in the with-project scenario, but their relative importance is expected to 
decline as farmers switch to cash crops (particularly vegetables) to take advantage of the 
improved irrigation facilities.9 The main yields, cropping patterns, and cropping intensities for the 
without- and with-project scenarios by province are shown in Table 1. Partial project benefits will 
be realized following the completion of each year’s activities, and full benefits are expected to 
be achieved 3 years after the completion of all project activities.  
 

Table 1: Yields, Cropping Patterns, and Cropping Intensities  
Without- and With-Project by Province  

Item Unit 

Province 

Anhui 
Heilong-

jiang Henan Jilin Ningxia Yunnan 

Crop Yields 
Without-Project 
Wheat 
Maize 
Rice 
Soybeans 
Rapeseed 
Peanuts 
Vegetables and 

melons 
With-Project 
Wheat 
Maize 
Rice 
Soybeans 
Rapeseed 
Peanuts 
Vegetables and 

melons 
 

t/ha  
 

5.45 
5.62 
3.68 
1.79 
1.87 
1.44 
 
 
 

7.11 
7.47 
4.12 
3.00 
2.02 
1.76 
 

 
 
 
 

6.80 
2.02 
 
 
 
 
 
 
 

8.36 
2.70 
 
 
 

 
 

5.46 
5.85 
 
 
 

2.74 
28.38 

 
 

7.21 
7.48 
 
 
 

3.68 
41.42 

 
 
 

8.00 
7.65 
 
 
 
 
 
 
 

9.75 
9.40 
 
 
 
 

 
 

5.46 
7.00 
7.68 
 
 
 

35.45 
 
 

6.97 
7.72 
8.58 
 
 
 

39.62 

 
 

3.21 
4.54 
6.34 
2.13 
1.95 
 

21.13 
 
 

4.20 
5.30 
7.92 
2.80 
3.05 
 

27.81 

Main Cropping 
Pattern  

 Wheat-
maize 

and 
Wheat-

Rice 

Rice Wheat- 
Maize 

Rice Wheat-
Maize and 

Rice 

Wheat-
Maize 

and Rice 

Cropping Intensity 
Without-Project 
With-Project 

%  
189.1 
197.5 

 
100.0 
100.0 

 
174.2 
190.7 

 
100.0 
100.0 

 
111.6 
116.2 

 
145.4 
163.4 

t/ha = ton per hectare. 
Source: Provincial Offices for Comprehensive Agricultural Development. 

 
9. Economic rates of return. The economic analysis is undertaken separately for each 
province, and the results aggregated to generate an overall economic analysis (Table 2). The 
analysis indicates that the overall project is economically viable, with an economic internal rate 
of return (EIRR) of 20.3% and an economic net present value of CNY888.1 million. 
 

                                                
8
 Cropping intensity is measured as the total area of crops grown during the year divided by the cropped area, and 

expressed as a percentage. Intercrops are apportioned by the share of the land that they occupy. 
9
 Because cash crops typically have shorter growing seasons than grain crops, they permit more crops to be grown 

on a specific piece of land during the year and result in a higher cropping intensity. 
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Table 2: Economic Analysis of the Overall Project 
(CNY million) 

 Investment 
Cost 

Incremental 
O&M 

Incremental 
Benefits 

Incremental 
Cash Flow  Year 

2013 259.2   0.0     0.0 (259.2) 

2013 488.9   5.6   28.4 (466.0) 

2015 471.9 16.5   98.9 (389.5) 

2016 450.9 27.0 208.2 (269.6) 

2017 108.2 36.9 330.2 185.1 

2018  39.0 424.6 385.6 

2019  39.0 469.2 430.2 

2020  39.0 479.5 440.5 

2021  39.0 479.5 440.5 

2022  39.0 479.5 440.5 

2023  39.0 479.5 440.5 

2024  39.0 479.5 440.5 

2025  39.0 479.5 440.5 

2026  39.0 479.5 440.5 

2027  39.0 479.5 440.5 

2028  39.0 479.5 440.5 

2029  39.0 479.5 440.5 

2030  39.0 479.5 440.5 

2031  39.0 479.5 440.5 

2032  39.0 479.5 440.5 

2033  39.0 479.5 440.5 

2034  39.0 479.5 440.5 

2035  39.0 479.5 440.5 

2036  39.0 479.5 440.5 

2037  39.0 479.5 440.5 

ENPV 1,305.0      219.5    2,412.6 888.1 

EIRR        20.3% 
( ) = negative, EIRR = economic internal rate of return, ENPV = economic net 
present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
10. Each of the provincial-level investments is also economically viable, with EIRRs ranging 
from 12.6% for Heilongjiang to 29.3% for Anhui (Table 3). The cropping intensity is the main 
driving force behind the gaps in EIRRs across regions. The relatively low EIRRs for Heilongjiang 
and Jilin are expected since their farming systems are generally based on single-cropping. The 
cropping intensity, either with- or without-project, is 100%. There are few options for increasing 
the cropping intensity in these provinces due to climatic constraints. In contrast, Anhui, Henan, 
and Yunnan, which have higher EIRRs among the project provinces, all have high cropping 
intensity since double-cropping is feasible in these provinces. In addition, increases in crop 
intensity and the opportunities for crop diversification following the improved availability of 
irrigation also contribute to the high EIRRs in these three provinces.  
 
 

 
 
 
 



6 
 

Table 3: Summary of Economic Indicators by Province  
and for the Overall Project 

Province 
EIRR 
(%) 

ENPV 
(CNY million) 

Anhui 29.3 367.6 
Heilongjiang 12.6 9.1 
Henan 21.1 184.7 
Jilin 14.6 44.6 
Ningxia 17.8 77.9 
Yunnan 23.2 204.2 

Overall Project 20.3 888.1 
EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 

 
E. Financial and Institutional Sustainability 
 
11. We conduct financial analysis to assess the financial viability and sustainability of the 
project. The analysis comprises (i) an assessment of provincial and county capacity to finance 
the counterpart contributions during implementation, and (ii) an assessment of the financial 
viability of the investment. 
 
12. Capacity to finance counterpart contributions. Financial counterpart contributions will 
be provided by the provincial and county governments, and the beneficiaries. The capacity to 
finance counterpart contributions is assessed for the six provincial governments and eight 
representative county governments based on the comparison of their proposed contributions, as 
determined in the financing plan and fiscal revenue in the most recent annual government 
report. Binxian in Heilongjiang, Lankao in Henan, and Eryuan and Yulong in Yunnan do not 
have to provide counterpart contributions as they are poverty counties. 10 All of the provinces 
and the other counties have the capacity to finance their counterpart contributions and satisfy 
the selection criterion (Table 4). 
 
13. Financial viability. The project’s financial viability is assessed on the basis of the 
financial internal rate of return (FIRR) being greater than the weighted average cost of capital 
(WACC), or of a positive financial net present value using the WACC as the discount factor. The 
WACC is estimated as the weighted value of the proportion of the project costs that are 
proposed to be financed by ADB using an interest rate of the London interbank offered rate of 
+0.40%; and the proportions that are proposed to be financed by the counterparts, including 
beneficiary contributions using an interest rate of 10%.11 The analysis indicates that the overall 
FIRR is 18.3%, with FIRRs for individual provinces ranging from 10.5% for Heilongjiang to 
31.1% for Anhui—all well above the WACC of 4.19%, and all financial net present values are 
positive (Table 5).12  
 

                                                
10

 These counties’ counterpart funding will be shouldered by the provincial governments.  
11

 An interest rate of 10% is on the high end of the financial returns to local counterpart funding. Using it results in a 
relatively high WACC, which makes our analysis conservative.  

12
 The high FIRRs reflect great potentials in improving farmers’ incomes through investing in irrigation and other 
agricultural infrastructure and capacity development. However, the significant upfront costs of the project as well as 
the underdeveloped agricultural capital market tend to discourage project investment from the private sector or 
farmers only.  
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Table 4: Capacity to Finance Counterpart Contributions 
($ million) 

Province  

Province 
and/or 
County 

Government Financing 
Required Counterpart 

Funds 
Available 

Financing Required 
and/or Funds 

Available 
(%) 

Province County 

A B C D E C/E or D/E 

Anhui Province 14.00  19,500 0.07 
 Linquan 1.33 0.36 56 0.64 
Heilongjiang Province 14.00  21,269 0.07 
 Binxian 1.79 0.45 78  
Henan Province 12.21  14,837 0.08 
 Lankao 1.00 0.00 31  
Jilin Province 11.21  7,163 0.16 
 Yushu 0.65 0.22 59 0.37 
Ningxia Province 9.60  3,142 0.31 
 Helan 0.78 0.30 53 0.57 
 Qiangtongxia 0.78 0.30 64 0.47 
Yunnan Province 13.25  21,924 0.06 
 Eryuan 1.10 0.00 108  
 Yulong 1.10 0.00 26  

Source: Asian Development Bank estimates. 
 

Table 5: Summary of Financial Indicators by Province  
and for Overall Project 

Province and/or Project 
FIRR  
(%) 

FNPV  
(CNY million) 

WACC 
(%) 

Anhui 31.1 1,394.2 4.29 
Heilongjiang 10.5 184.7 3.96 
Henan 17.4 606.0 4.29 
Jilin 13.9 394.4 3.96 
Ningxia 10.8 204.8 3.96 
Yunnan 21.1 664.9 4.63 

Overall Project 18.3 3,493.1 4.19 
FIRR = financial internal rate of return, FNPV = financial net present value (using WACC as discount rate), 
WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 

 
14. Since the project is a nonrevenue-generating project, financial analysis from the 
perspective of the farmer beneficiaries focuses solely on their contributions. Farmers’ 
contributions consist of in-kind inputs, mainly in the form of labor inputs and cash payments. 
Moreover, the improvement of irrigation and other agricultural infrastructure may require 
increases in complementary inputs such as seeds, fertilizer, and water. The field investigation 
and analysis show that the increased cash payments directly from farmers are minimal, and the 
additional inputs are quite affordable for farmers. More importantly, the incremental income from 
crop production is sufficient to cover the incremental cost of O&M and increased inputs. Given 
the high value of the overall FIRRs, the financial viability of the project from the farmers’ 
perspective can be assured. 
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F. Distribution Analysis 
 
15. Since the primary focus of the project is economic development to increase farmers’ 
incomes and ensure food self-sufficiency, there has been no specific focus on selecting poverty 
areas or specific groups with poverty problems. In fact, the poverty incidence throughout the 
project area is relatively low. Hence, it does not seem appropriate to undertake a detailed 
poverty analysis. Even so, since the average per capita income in the project area (CNY3,614 
per year) is only 84% of the average for the project counties (CNY4,282 per year), it is evident 
that the (i) project area generally covers the poorer parts of the counties; and (ii)  benefits from 
the project are largely directed toward the poorer sectors of the community. 
 
G. Sensitivity and Risk Assessment 
 
16. 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. The results are 
summarized in Table 6. Overall, the project appears to be robust with respect to these changes. 
It would require a 57% cost increase or 36% benefit decrease to affect its economic viability.  
 
17. Sensitivity tests for individual provinces are also shown in Table 6. Heilongjiang is the 
only province with a marginal EIRR so that the sensitivity tests indicate that a small cost 
increase (3.6%) or benefit decrease (3.5%) will affect its economic viability. Of the other 
provinces, Jilin is the most sensitive to both cost increases and benefit decreases, requiring a 
17.3% cost increase or 14.8% benefit decrease for the provincial investment to become 
economically nonviable. Anhui is the most robust, requiring a 133% cost increase or 57% 
benefit decrease to affect its economic viability. All of the other provincial-level proposals are 
considered to be sufficiently robust.  
 

Table 6: Sensitivity Tests of Economic Analysis by Province and for Overall Project 

 
 
 

Sensitivity Test/Indicator 

10% Cost Increase 10% Benefit Decrease 

Cost Increase 
+ Benefit 
Decrease 

1-Year Benefit 
Lag 

 
 
Province  

EIRR 
(%) 

ENPV 
(CNY 
mn) SV 

EIRR 
(%) 

ENPV 
(CNY 
mn) SV 

EIRR 
(%) 

ENPV 
(CNY 
mn) 

EIRR 
(%) 

ENPV 
(CNY 
mn) 

Anhui 26.8 340.0 133.2 26.6 303.2 57.1 24.3 275.6 23.9 291.8 
Heilongjiang 11.0 (16.2) 3.6    10.8 (17.1) 3.5 9.3 (42.5) 10.7 (21.6) 
Henan 19.2 157.4 68.1    19.0 139.1 40.5 17.3 112.0 17.8 130.8 
Jilin 13.0 18.9 17.3    12.9 14.4 14.8 11.4 (11.3) 12.5 9.2 
Ningxia 15.9 56.2 35.9    15.7 48.4 26.4 13.9 26.7 14.9 43.5 
Yunnan 21.1 179.2 81.7    20.9 158.8 45.0 19.0 133.8 19.9 150.7 

Overall 18.4 735.6 58.3    18.2 646.8 36.8 16.4 494.4 17.1 604.4 
CNY mn = Chinese yuan in million, EIRR = economic internal rate of return, ENPV = economic net present value,   
SV = switching value. 
Source: Asian Development Bank estimates. 
 




