
Shaanxi Weinan Luyang Integrated Saline Land Management 
Project (RRP PRC 44037) 

ECONOMIC AND FINANCIAL ANALYSIS 
 
1. The project aims to improve the natural environment and rural livelihoods in Luyanghu 
area through four outputs: (i) saline soil rehabilitated, (ii) flood risk management implemented, 
(iii) wetland ecosystem conservation established, and (iv) capacity development and project 
implementation support provided.  
 
2. The project interventions support a broader government strategy to develop the western 
region. In 2009, the State Council approved the establishment of the Guanzhong–Tianshui 
Economic Zone (GTEZ), one of three economic development zones defined in the Eleventh 
Five-Year Plan for Western Region Development. The planned area of 79,800 square 
kilometers (km2) for the GTEZ covers selected cities in Shaanxi and Gansu provinces. 
Construction is planned from 2009 to 2020. By 2020 the gross domestic product output of the 
GTEZ is expected to reach one-third of the western region. Weinan city, which includes the 
Luyanghu area, is located in the east of Guanzhong Plain and is part of the GTEZ. The Weinan 
municipal government (WMG) has prepared a long-term development plan (2007–2025) for the 
Luyanghu area to attract additional high-technology industrial investment, promote local tourism, 
and create job opportunities. In December 2007, the WMG established the Weinan Luyanghu 
Modern Industry Development Zone Management Committee (WLMIDZMC) to coordinate 
development efforts of the area. 
 
3. The project design is closely aligned with the Asian Development Bank (ADB) country 
partnership strategy, 2011–2015 for the People’s Republic of China (PRC), which promotes 
inclusive and environmentally sustainable growth.1 The project site is a national poverty area 
with an average per capita income one-third lower than the Shaanxi provincial average. 
Contributing factors to the high poverty rate are the highly saline soil conditions and frequent 
flooding and water logging. The government established the Luoxi desalination drainage system 
in 1974 to remove salts from the soil and improve agricultural productivity in the area. The 
drainage system has deteriorated over time and is no longer effective due to lack of investment 
and maintenance. The area contains important natural wetland habitats for water birds, recently 
designated a national wetland park. The project interventions are therefore designed to 
integrate objectives for environment and livelihood improvement, and protection of natural 
resources. The economic rationale is sound based on the provision of public goods in terms of 
improved soil conditions, flood protection, and environmental quality for the project area.  
 
A. Economic Analysis  
 
4. The economic analysis for three of the four subcomponents (separately) and the overall 
project compared with- and without-project scenarios, following ADB’s Guidelines for the 
Economic Analysis of Projects (1997). The assumptions for the analysis include the following: 
 

(i) The project life is 25 years including construction, and the salvage value at the 
end of the project life is zero. 

(ii) The construction period for the saline soil rehabilitation output is 4 years, for flood 
management 3 years, and for wetland ecosystem conservation 5 years. 

(iii) Economic benefits and costs are expressed in constant 2011 terms with an 
exchange rate of CNY6.3 = $1.00, and are valued in local currency using the 
world price level numeraire. 

                                                
1
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(iv) Taxes and duties, interest, subsidies, and price contingencies are excluded from 
the economic cost; physical contingencies are included. 

(v) Economic costs and benefits for nontradable inputs and outputs are derived by 
adjusting their values by the standard conversion factor of 0.93, which is 
consistent with the standard conversion factor used in recent ADB projects for 
the PRC.2  

(vi) The economic opportunity cost of capital adopted in the analysis was 12%, which 
represents the economic opportunity cost of capital of the PRC. 

 
B. Project Alternatives and Least-Cost Analysis 
 
5. Least-cost analysis was conducted to ensure the selected interventions are cost-
effective measures to achieve the objective of improving flood protection in the project area. The 
design of the soil salinity reduction output is specific to the project area. The key factor for this 
area is management of the groundwater level and reduction of the evaporation concentration of 
salts in the groundwater in surface soil. Given that the existing drainage system was effective in 
reducing salinity when it was fully functional, no other engineering measures were considered 
apart from rehabilitating the existing system.  
 
6. Three options were analyzed to evaluate their cost-effectiveness in improving flood 
protection according to ADB’s Guidelines for the Economic Analysis of Projects (1997). Option 1 
is to widen the existing central main discharge channel draining into the existing Tianjiao lake to 
3 meters to improve watershed drainage. This engineering measure does not offer sufficient 
protection against once-in-10-year floods, leaving 10.2 km2 of wetlands and two villages 
inundated. Option 2 is to widen the existing central main discharge channel to 10 meters. This 
engineering measure requires additional land acquisition, and 7.8 km2 of wetlands will be 
inundated during once-in-10-year floods. Option 3 is to excavate Tianlu lake to increase flood 
storage capacity; it covers approximately 130 hectares (ha) in the low-lying Neifutan area. The 
proposed Tianlu lake will add an additional 5.4 million cubic meters (m3) of flood storage 
capacity. This option will offer protection against once-in-10-year floods for the entire project 
area. The capital investment costs and operation and maintenance (O&M) costs of the three 
options are converted into economic costs by using the same conversion factors as used for the 
overall economic analysis.  Since options 1 and 2 do not provide the same flood protection as 
option 3, a normalization procedure is applied to ensure equivalence, which takes the foregone 
incremental benefits of one option relative to another as a cost to the deficient option.  Based on 
the least-cost analysis, option 3 is the least-cost option with the lowest present value of total 
costs for flood protection up to 10 years. 
 
C. Cost–Benefit Analysis 
 
7. Project costs. The costs of outputs 1, 2, and 3 comprise civil works, equipment, design 
and supervision, and operation and maintenance. The costs for output 4 include mainly 
consulting services and training for capacity development and project implementation support. 
The costs are estimated by year based on the preliminary design of the proposed infrastructure. 
Operation and maintenance costs are estimated at 0.5% per year of the investment cost. The 

                                                
2
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overall cost, including capacity development and project implementation,3 is CNY999.8 million, 
with an economic value of CNY863.1 million.  
 
8. Project benefits. Project benefits are identified and estimated for three of the four 
suboutputs: (i) saline soil rehabilitated, (ii) flood risk management implemented, and (iii) wetland 
ecosystem conservation established. The main types of benefits include improvement of land 
productivity and flood protection, and restoration and prevention of loss of ecosystem services. 
Other benefits could not be quantified due to lack of data, such as increased recreational and 
land values associated with expansion of the lake, and mitigation of climate change through 
planting shelterbelts and rehabilitating wetlands. 
 
9. Improved land productivity. The project interventions under output 1 include 
rehabilitating the existing Luoxi drainage system and constructing field ditches, which will lower 
the groundwater levels to less than 1.8 meters below ground surface. This will result in partial 
reduction of soil salinity in an agricultural area of 18,600 ha (186 km2), of which 87% is currently 
considered saline. The economic benefit was measured by comparing with- and without-project 
scenarios of estimated agricultural production quantities to determine the value of increased 
production volumes due to soil improvement. The production potentials for main crops are 
estimated as functions of temperature, irrigation, and soil conditions, based on actual local 
experimental studies conducted at the project site. Annual reductions in soil salinity due to 
project interventions are estimated to be 2.6% for mild salinity and 3.2% for moderate salinity 
over the first 5 years of project implementation, with this declining during the second 5 years. 
Based on the estimated production potential functions and improvement in soil conditions, 
average yield for wheat increases from 3,887 kg per ha in 2012 to 5,397 kg per ha in 2018.4 
Based on average prices in the past 2 years, the net present value of incremental production is 
valued at CNY309.24 million for the areas with mild and moderate salinity soil.  
 
10. Improved flood protection. The project interventions under output 2 include excavation 
of Tianlu lake. The proposed Tianlu lake covers approximately 1.3 km2, which will be integrated 
with the existing Tainjiao lake and provide a combined flood storage capacity of 5.4 million m3. 
This will provide protection against floods up to a 10-year return period in an agricultural area of 
212 km2 and against floods up to a 50-year return period in the 15 km2 economic development 
zone. The economic benefit of avoided losses from flood protection is estimated using the 
triangulation method for floods with return periods of 2 and 10 years for the agricultural area, 
and up to 50 years for the industrial development zone. Damage caused by flooding with 2-, 3-, 
5-, 10- and 30-year return periods are estimated based on historical records adjusting for 
inflation and growth of assets requiring protection. Assets requiring protection include 
agricultural and industrial assets, which will grow over time. In particular, industrial assets will 
grow rapidly following industrial development expected in the project area. Future asset growth 
in the industrial development zone is projected based on the long-term development plan for 
Luyanghu area and the actual asset growth rates of the nearby economic development zones in 
Weinan city. Annualized average value is estimated at about CNY96.8 million in 2016, 
increasing to about CNY271.6 million in 2037.  
 
11. Rehabilitation and prevented loss of ecosystem services. The proposed wetland 
conservation area covers about 8.6 km2. Wetlands provide several important services from 
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4
 Wheat is the dominant crop in the project area. 
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which society derives benefits, including direct use and non-use values.5 In the past decade, the 
wetland area and the value of its associated ecological services are estimated to have 
decreased at an average annual rate of 1.5%. This rate is expected to continue in the coming 
years in the without-project scenario, with no mitigation measures to preserve the wetlands and 
improve their management. The project interventions include rehabilitating degraded wetlands, 
implementing a revised master plan, and strengthening institutional capacity for wetland 
management. In the with-project scenario, the project interventions will help (i) improve 
ecological health of the wetlands, and (ii) prevent further degradation and loss of wetlands. The 
total wetland area without the project is projected to decline from 809.7 ha in 2018 to 668.6 ha 
in 2037. With the project, the wetland area will remain unchanged during 2018–2037. Following 
the benefit transfer approach,6 the ecological services value is estimated at CNY55,561 per ha 
based on wetland values estimated by Costanza as the average global value of annual wetland 
services.7 The incremental value of ecological services due to the project interventions is 
projected to increase from CNY1.1 million in 2018 to CNY26.6 million in 2037.  
 
12. Economic rates of return. The economic analysis was conducted individually for three 
subcomponents: (i) saline soil rehabilitation, (ii) flood risk management, and (iii) wetland 
ecosystem conservation (Table 1). The economic internal rates of return of individual 
subcomponents are likely conservative, as some types of benefits are not quantified. The 
economic analysis indicates that the aggregate project is economically viable with an economic 
internal rate of return of 15.2% (Table 2).  

 
Table 1: Summary of Economic Analysis by Component 

(CNY million) 

Subcomponent 
 

NPV EIRR 

Saline soil rehabilitation  
 

34.7 14.3% 

Flood risk management 
 

191.3 15.6% 

Wetland ecosystem conservation 
 

7.5  14.2% 

Overall project 
 

233.5 15.2% 
EIRR= economic internal rate of return, NPV= net present value. 
Source: Asian Development Bank estimates 

 
D. Sensitivity Analysis 
 
13. Sensitivity analysis was carried out based on four possible scenarios: benefit delay, 
benefit decline, investment cost increase, and benefit decline combined with investment cost 
increase. The analysis in Table 3 indicates that the economic viability of the project is not 
sensitive to changes in benefits and costs. The magnitude of the switching values confirms the 
robustness of the economic viability of project investments. In addition, the actual economic 
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6
 The benefit transfer approach has been employed in several recent ADB projects, including ADB. 2010. Report 

and Recommendation of the President to the Board of Directors: Proposed Loan and Grant to the People’s 
Republic of China for the Hai River Estuary Area Pollution Control and Ecosystem Rehabilitation Project. Manila; 
and ADB. 2011. Report and Recommendation of the President to the Board of Directors: Proposed Loan and Grant 
to the People’s Republic of China for Jiangsu Yancheng Wetlands Protection Project. Manila. 

7
 R. Costanza. 1997. The value of the world’s ecosystem services and natural capital. Nature. 387. pp. 253–260. 

The per hectare value estimated by Costanza was adjusted for inflation during 1994–2011.  
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benefits are likely larger than estimated as some significant types of benefits are not quantified 
due to data limitation.  
 

Table 2: Economic Analysis of the Overall Project (CNY million) 
  Economic Costs   Economic Benefit     

Year Investment O&M Total    
Land 

Productivity 
Flood 

Management Wetland Park Total    
Net 

Benefits 

2013     271.05  
 

    271.05  
      

   (271.05) 
2014     361.25  

 
    361.25  

      
   (361.25) 

2015     153.59  
 

    153.59  
      

   (153.59) 
2016     112.69          3.96      116.65  

 
            …              96.78                     …       96.78  

 
     (19.87) 

2017       27.53          3.96        31.49  
 

        8.97             101.66                     …     110.62  
 

      79.14  
2018 

 
        3.96          3.96  

 
      18.09             106.79                  1.10      125.98  

 
    122.02  

2019 
 

        3.96          3.96  
 

      30.42             112.18                  2.23      144.83  
 

    140.87  
2020 

 
        3.96          3.96  

 
      46.03             117.86                  3.36      167.26  

 
    163.30  

2021 
 

        3.96          3.96  
 

      48.01             123.84                  4.52      176.38  
 

    172.42  
2022 

 
        3.96          3.96  

 
      50.35             130.14                  5.70      186.19  

 
    182.23  

2023 
 

        3.96          3.96  
 

      53.08             136.76                  6.90      196.74  
 

    192.78  
2024 

 
        3.96          3.96  

 
      53.08             143.73                  8.12      204.93  

 
    200.97  

2025 
 

        3.96          3.96  
 

      53.08             151.08                  9.36      213.52  
 

    209.56  
2026 

 
        3.96          3.96  

 
      53.08             158.66                10.63      222.37  

 
    218.41  

2027 
 

        3.96          3.96  
 

      53.08             166.63                11.92      231.62  
 

    227.66  
2028 

 
        3.96          3.96  

 
      53.08             174.99                13.24      241.31  

 
    237.35  

2029 
 

        3.96          3.96  
 

      53.08             183.78                14.59      251.44  
 

    247.48  
2030 

 
        3.96          3.96  

 
      53.08             193.00                15.97      262.05  

 
    258.09  

2031 
 

        3.96          3.96  
 

      53.08             202.66                17.37      273.11  
 

    269.15  
2032 

 
        3.96          3.96  

 
      53.08             212.79                18.81      284.68  

 
    280.72  

2033 
 

        3.96          3.96  
 

      53.08             223.43                20.29      296.80  
 

    292.84  
2034 

 
        3.96          3.96  

 
      53.08             234.60                21.80      309.48  

 
    305.52  

2035 
 

        3.96          3.96  
 

      53.08             246.33                23.34      322.76  
 

    318.80  
2036 

 
        3.96          3.96  

 
      53.08             258.65                24.93      336.66  

 
    332.70  

2037           3.96          3.96          53.08             271.59                26.55      351.22        347.26  

        
EIRR= 

 
15.2% 

        
NPV @ 12%= 

 
    233.52  

( ) = negative value, EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
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E. Financial Sustainability and Financial Management 
 
14. The financial analysis of the project primarily evaluated the capacity of the WMG to 
cover annual counterpart financing and annual debt service, and of WLMIDZMC to cover 
operation and maintenance costs. According to the current arrangements, the WMG will provide 
the project with annual counterpart financing during project implementation and pay annual debt 
service. Fiscal information and future revenues for the WMG and WLMIDZMC were reviewed 
and projected to assess the fiscal impact of the project. The ratio of annual counterpart 
financing to the projected annual government revenues peaks at 2.1% in 2014 and falls below 
1.0% after 2017. From 2018 to the end of the project’s life, the ratio falls below 0.1%. These low 
ratios indicate acceptable fiscal risk. 
 
15. The annual O&M cost ranges around 2%–3% of WLMIDZMC revenue during 2016–2018 
and falls below 2% for the rest of the project life after 2021. The ratio indicates acceptable fiscal 
risk for WLMIDZMC. 
 
16. Financial management assessment (FMA) of the executing and implementing agencies 
followed ADB’s guidelines for the Financial Management and Analysis of Projects8 and Financial 
Due Diligence–A Methodology Note.9 The assessment includes a thorough review of the 
executing and implement agencies’ systems for financial and management accounting, 
reporting, auditing, fund disbursement procedures, and information systems.  
 
17. The assessment shows that the WMG and WLMIDZMC follow the national accounting 
standards and policies, and they will be able to perform accounting and financial reporting to 
satisfy the needs for project implementation. Given that WLMIDZMC has no prior experience in 
managing externally funded projects, training in ADB procedures will be required for 

                                                
8
  ADB. 2005. Financial Management and Analysis of Projects. Manila. 

9
 ADB. 2009. Financial Due Diligence A Methodology Note. Manila. 

Table 3: Economic Internal Rate of Return and Switching Value 

  
Base Recalculated Sensitivity Switching 

Change Variables EIRR EIRR Indicator Value
a
 

    14.1% (%)   (%) 

(1) Delay in benefits by 1 year 13.5 
  (2) Delay in benefits by 2 years 12.4 
  (3) Benefits from wetlands restoration decrease by 10% 15.2 0.03 >100 

(4) Benefits from flood protection decline by 10% 14.2 0.65 22 
(5) Benefits from land productivity improvement decrease 

by 10% 15.0 0.16 70 

(6) All subproject benefits decrease by 10% 13.1 1.39 16 

(7) Investment costs increase by 10% 14.1 0.76 20 

(8) Investment and O&M costs increase by 10% 14.1 0.77 20 

(9) Benefits decrease and costs increase by 10% 12.8 1.59 10 
EIRR = economic internal rate of return, O&M = operation and maintenance. 
a
 Switching value is the percentage increase or decrease in costs or benefits to maintain an EIRR equal to the 

economic opportunity cost of capital of 12%. 
Source: Asian Development Bank estimates. 
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procurement, disbursement, project management, and accounting systems. Issues or risks 
and/or deficiencies associated with its financial management systems were identified and, 
where necessary, capacity development measures are recommended to ensure that 
WLMIDZMC is able to meet the project’s accounting and reporting requirements.  
 
18. The project implementation office has a clear definition and description of the 
responsibilities of all staff, and will recruit additional financial staff as needed. The assessment 
identifies that training could be provided for (i) budget preparation and oversight;  
(ii) strengthening of the internal audit function; and (iii) development of a financial policies and 
procedures manual to guide financial management, reporting, and related administrative 
activities. 
 
F. Distribution Analysis 
 
19. The distribution of benefits and costs among the various project stakeholders is based 
on estimates of incremental benefits and costs generated by subproject investments. The 
present value of the total benefit is estimated at CNY1,303.4 million, including increased 
agricultural output valued at CNY299.3 million, improved flood protection valued at CNY942.9 
million, and rehabilitation and prevented loss of wetlands valued at CNY 61.2 million. In terms of 
improved flood protection, CNY461.5 million is attributable to avoided damages to industrial 
assets in the economic development zone, and CNY481.4 million is attributable to avoided loss 
of agricultural production on agricultural land. Of the total benefits, (i) CNY780.7 million accrues 
to rural households in terms of improved flood protection and increase in agricultural output; (ii) 
CNY461.5 million accrues to industries within WLMIDZMC in terms of improved flood protection; 
(iii) CNY61.2 million accrues to local communities in terms of ecosystem services, although not 
necessarily restricted to the project area. The project is therefore concluded to have the 
potential to generate substantial benefits for the local community. 
 
 
 
 




