
Second Urban Environmental Management in The Tonle Sap Basin (RRP CAM 50102) 

ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The economic analysis of the proposed investments was undertaken in accordance with 
the procedures set out in the Asian Development Bank (ADB) guidelines.1 The Second Integrated 
Urban Environmental Management in the Tonle Sap Basin Project has four outputs: (i) urban 
services in Stueng Saen improved, (ii) urban services in Serei Saophoan improved, (iii) urban 
services in Battambang improved, and (iv) institutional capacities for regional economic 
connectivity enhanced. The economic analysis was carried out to determine whether the 
economic benefits envisioned to be generated by the project are higher than the cost of 
investments in the respective three towns and the overall project. The economic viability was 
assessed using least-cost analysis and cost–benefit analysis. The least-cost analysis of 
alternative options was used to ensure whether options identified and included under the 
proposed project would represent the least-cost means to meet the proposed project objectives 
and forecast growth in demand. The cost–benefit analysis compared with- and without-project 
scenarios. 
 
B. Project Alternatives and Least-Cost Analysis   
 
2. The least-cost analysis was conducted for the infrastructure investments where alternative 
engineering options are available. The analysis used the lowest present value of economic costs. 
Investment and operation and maintenance (O&M) costs were converted into economic costs and 
compared along with alternative options. The analysis ensured that the three outputs adopted 
cost-effective engineering design options for wastewater and drainage service (i.e., wastewater 
treatment process, pipe network) and solid waste management service (i.e., location, leachate 
treatment option). Within the least-cost option, the project also considered the impact of climate 
change, where possible, so it will generate more economic value by mitigating flood risks. These 
features include increasing the height of the drainage channel embankment and landfill cells. 
 
C. Cost–Benefit Analysis   
 
3. The period of analysis covers 25 years from 2019 to 2043. Costs and benefits are 
quantified at March 2018 constant prices and converted to their economic cost equivalents using 
shadow prices. Costs include civil works, equipment and materials, land acquisition and 
resettlement, capacity building, project management support, and physical contingencies. An 
exchange rate of KR4035 = $1 was used to convert foreign currency costs to local currency 
equivalent. All costs and benefits were valued using the domestic price numeraire. Economic 
costs were derived from the financial costs by excluding taxes and duties because they represent 
transfer payments. Traded goods were further adjusted using the shadow exchange rate factor of 
1.1 and for unskilled labor by the shadow wage rate factor of 0.75.2 The economic opportunity 
cost of capital is assumed at 9%.3 
 

                                                
1  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila; and ADB. 1999. Guidelines for the Economic 

Analysis of Water Supply Projects. Manila. 
2  Based on ADB. 2016. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

Kingdom of Cambodia for the Second Greater Mekong Subregion Corridor Towns Development Project. Manila 
3  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 

http://www.adb.org/Documents/RRPs/?id=50102-002-3
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1. Economic Costs 
 
4. Wastewater management and drainage improvement.  Stueng Saen, Serei Saophoan, 
and Battambang have no wastewater treatment system. Stueng Saen River divides the town into 
north and south areas. In the north of the city, rain and wastewater flow through a combined 
drainage system into a pond to the west of the town. In the south, including the business center, 
water flows via an irrigation channel to rice paddies to the west. The existing drainage is not well 
integrated and citizens complain about unsanitary conditions. The provincial Department of Public 
Works and Transport (DPWT) has installed some flood protection in the south, but the north is 
exposed to floodwater from rice paddies to the northeast of the town. In Serei Saophoan, rain and 
wastewater from the west of the town flows through a drainage system south into the river. Water 
from the northern side of town flows toward the rice fields west of National Road No. 56, and on 
the east side of National Road No. 56 to a canal to the east, which then flows south to the river. 
The proposed wastewater management comprises a separate wastewater collection, treatment, 
and disposal system covering the core areas of the town. For Stueng Saen and Serei Saophoan, 
the drainage improvement works will cover the same service area as the wastewater system. 
Some of the access roads and perimeter dikes will also be upgraded for climate change 
adaptation. 
 
5. The project will finance three wastewater subprojects: (i) a new 4,800 cubic meter (m3) 
per day capacity wastewater treatment plant (WWTP) at Battambang and 87 kilometers (km) of 
new sewers, (ii) a new 2,300 m3/day capacity WWTP in Stueng Saen and 39 km of new sewers, 
and (iii) a new 2,500 m3/day capacity WWTP in Serei Saophoan and 78 km of new sewers.4 It will 
finance two drainage subprojects: (i) a 17.0 km drainage network in Stueng Saen and (ii) an 8.5 
km drainage network in Serei Saophoan.  The project will also finance the provision of free 
household latrines for 760 poor households. The wastewater economic capital costs are $11.1 
million for Stueng Saen, $21.9 million for Serei Saophoan, and $22.4 million for Battambang. The 
drainage economic capital costs are $4.2 million for Stueng Saen and $3.4 million for Serei 
Saophoan. O&M costs are estimated at 1% of the capital investment. 
 
6. Solid waste management. Solid waste collection in Stueng Saen and Serei Saophoan 
(both contracted to GAEA Co. Ltd., a private company) is largely restricted to the core areas of 
the town. Street sweeping is minimal. Battambang solid waste is collected by Centri Co. Ltd., also 
a private company. The three towns have an open dumpsite. The project will finance three 
controlled landfills: (i) a 48,000 m3 landfill in Stueng Saen; (ii) a 130,000 m3 landfill in Serei 
Saophoan; and (iii) a 350,000 m3 landfill in Battambang. It will also provide equipment for the 
landfill O&M. The solid waste economic capital costs are $3.2 million for Stueng Saen, $5.8 million 
for Serei Saophoan, and $6.9 million for Battambang. O&M costs are estimated at 1% of the 
capital investment. 
 

2. Economic Benefits 

7. Wastewater management and drainage improvement.  Benefits identified are reduced 
pollution in the service area, waterways, and wetlands through higher standards of effluent 
discharge; and improved sanitation and better public health with less waterborne disease 
occurrence. Disability adjusted life years (DALYs) were valued using the gross national income 

                                                
4  The project will also finance free household connections to the sewer system (i.e., the line from the sewer to the 

boundary of the property). The project also includes a financing allocation for on-site plumbing (i.e., the plumbing 
needed within the boundary of the property). This will be provided as a subsidy to identified poor households, but the 
government may choose to recover all or part of this cost for remaining households.  
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(GNI) per capita for 2016 of $3,510 5 and calibrated to approximate the town level income 
compared with the national average.6 The DALY for Cambodia is 33,800 per 100,000 population.7 
About 2.2% of the total DALY is attributed to poor sanitation. DALY savings were applied to the 
population covered by the wastewater services. For the drainage component, benefits identified 
are the avoidance of flood damage and economic losses caused by the disruption of economic 
activity during flood events. Flood data8 for Stueng Saen and Serei Saophoan are as follows: 
about 56%–59% of households in the project area experience flooding every year; flood damage 
is about KR400,000 per household;9 and flood durations are 8–13 days per flood event.10 
 
8. Solid waste management. The project will have multiple benefits: reducing pollution and 
the associated improvement in public health; decreasing nuisance in households and public 
spaces; improving the overall sanitary condition of the town center; and protecting the 
environment, especially groundwater, from contamination in the landfill site and adjacent areas. 
Benefits were assumed from the reduction in health risks associated with pollution measured by 
savings in DALYs. About 4.7% of the total DALYs8 is attributed to respiratory disease and at least 
70% is attributed to toxic smoke11 inhalation, which can be related to the burning of waste (may 
contain plastic and other toxic substances). DALY savings were applied to the population covered 
by the solid waste management (SWM) services. 

 

3. Economic Internal Rate of Return and Sensitivity Analysis 

9. The base-case economic internal rate of return (EIRR) calculation for the entire project is 
in Tables 1 and 2. The project is economically viable at a 9% discount rate for the urban and 
social sector project. The EIRRs were computed at 16.9% for the overall project, 16.8% for the 
Stueng Saen output, 16.2% for the Serei Saophoan output, and 17.5% for the Battambang output. 
The estimated benefits of the project were considered conservative because of the additional 
qualitative benefits that were identified but not included in the quantification, e.g., positive 
economic impacts on tourism. The sensitivity analysis, which tested the effects of negative 
changes in key parameters, revealed that the overall project remains economically viable despite 
a 10% increase in the O&M costs (16.8%), a 10% decrease in benefits (15.6%), a 10% increase 
in capital cost (15.8%), and a 1-year implementation delay (14.9%). The EIRR declined to 14.5% 
in the combined scenario of a 10% increase in capital and O&M costs and a 10% decrease in 
benefits.  
  

                                                
5  World Bank World Development Indicators (accessed 8 January 2018). 
6  Government of Cambodia, National Institute of Statistics. 2016. Cambodia Socio-economic Survey 2015. 

Phnom Penh. Because of lack of provincial and town level gross domestic product data, the average disposable 
income of Cambodia, Phnom Penh, and other rural areas were taken from the Cambodia socioeconomic survey 
(2015), i.e., the rate of the whole of Cambodia and other rural areas, to approximate the town GNI per capita. The 
rate of the rural GNI is 82% of the national GNI. The assumption is considered conservative considering that 
(i) Cambodia’s rural population is almost 80% of the total population and (ii) economic benefits are generated within 
the town boundaries. 

7  Global Health Estimates. 2015: Disease burden by Cause, Age, Sex, by Country and by Region, 2000–2015. Geneva, 
World Health Organization; 2016 (accessed 8 January 2018). 

8  Project preparatory technical assistance socioeconomic survey conducted on each town (December 2017). 
9  Includes damage to house structure, appliances, vehicles, livestock, and food supplies. 
10 Flood events are due to (i) rainwater due to inadequate and/or clogged (by silt and solid waste) drains; and/or (ii) 

overflow of Mekong river and Tonle Sap lake.  
11 This also includes roadside motor vehicle emissions as well as other point sources such as industries and coal-fired 

power plants. 
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Table 1: Summary of the Economic Internal Rate of Return and Sensitivity Analysis 

Item 
EIRR NPV Sensitivity 

Indicator 

Switching 
Value 

(%) ($’000) (%) 

Subprojects - Base Case     

Stueng Saen 16.8  13,891    

Serei Saophoan 16.2  22,096    

Battambang 17.5  26,611    

Whole Project 

  (i)   Base case 16.9  62,597    

  (ii)  10% capital cost increase 15.8  57,309   0.8  118 

  (iii) 10% O&M cost increase 16.8  62,163   0.1  1440 

  (iv) 10% benefits decrease 15.6  50,614   (1.9) (52) 

  (v) 1-year construction delay 14.9  47,620    

  (vi) Combination of (ii), (iii), and  
         (iv) 

14.5  44,891      

( ) = negative, EIRR = economic internal rate of return, NPV = net present value, O&M = operation 
and maintenance. 

                 Source: Asian Development Bank. 
 

Table 2: Economic Internal Rate of Return for the Project, 2019–2043 

Year 

Benefits ($’000)   Costs ($’000) 

Net 
Benefit 

Stueng Saen   Serei Saophoan   Battambang 
  

Capital 
Costs 

O&M 
WW/SWM DR   WW/SWM DR   WW/SWM 

2019 - -  - -  -   (217)  (217) 

2020 - -  - -  -   
(42,800) 

- (42,800) 

2021 - -  - -  -   
(23,293) 

- (23,293) 

2022 - -  - -  -   
(12,173) 

- (12,173) 

2023  1,740   1,046    3,381   613    3,955   - (785) 9,949  
2024  1,906   1,055    3,740   623    4,380   - (785) 10,919 
2025  2,087   1,065    4,138   633    4,852   - (785) 11,990 
2026  2,286   1,074    4,579   643    5,376   - (785) 13,173 

2027  2,504   1,084    5,068   653    5,867   - (785) 14,392 

2028  2,743   1,094    5,521   663    6,403   - (785) 15,641 
2029  3,005   1,105    6,015   674    6,989   - (785) 17,003 
2030  3,293   1,115    6,553   685    7,628   - (785) 18,489 
2031  3,608   1,126    7,140   696    8,325   - (785) 20,109 
2032  3,953   1,137    7,779   707    9,086   - (785) 21,877 
2033  4,333   1,148    8,475   718    9,917   - (785) 23,806 
2034  4,748   1,159    9,234   730    10,824   - (785) 25,910 
2035  5,204   1,170    10,060   742    11,814   - (785) 28,205 
2036  5,705   1,182    10,961   754    12,894   - (785) 30,710 
2037  6,253   1,194    11,943   766    14,072   - (785) 33,444 
2038  6,856   1,206    13,013   778    15,359   - (785) 36,427 
2039  7,517   1,218    14,179   791    16,763   - (785) 39,683 
2040  8,242   1,230    15,450   804    18,296   - (785) 43,237 
2041  9,038   1,243    16,835   817    19,969   - (785) 47,116 
2042  9,911   1,256    18,344   831    21,794   - (785) 51,351 
2043  10,870   1,269    19,988   845    23,787   - (785) 55,974 

          NPV 62,597 
          EIRR 16.9% 

( ) = negative value, DR = drainage service, EIRR = economic internal rate of return, NPV = net present value, 
O&M = operation and maintenance, SWM = solid waste management service.  
Source: Asian Development Bank.  
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D. Distribution of Economic Benefits and Poverty Impact Ratio 
 
10. A significant portion of the economic benefits will accrue to the public ($52 million) and 
customers ($56 million) of the services. Unskilled and skilled labor will be needed for the civil 
works during construction. About $2 million in economic benefits will accrue to the laborers. The 
proportion of the economic benefits that will accrue to the poor population is about $13 million 
(poverty impact ratio of 20%) for the three project towns.  
 

 


