
Integrated Urban Development Project (RRP NEP 42161) 

ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The project will improve the water supply system, drainage systems, solid waste 
management, and road networks in the four municipalities of Dharan, Janakpur, Nepalgunj, and 
Siddharthanagar. The costs and benefits of the project have been quantified using resource 
cost and willingness-to-pay measures incremental to a base case. The economic net benefit 
measures the net real economic worth of a project to the national economy. Results of the 
economic analysis are summarized in the following paragraphs. 
 
B. Macroeconomic and Sector Context 
 
2. The pace of urbanization in Nepal has increased markedly in the last decade, with urban 
population growth of 3.4% per annum, compared with national population growth of 1.4% per 
annum. While global experience clearly demonstrates that urbanization is an important driver of 
economic development, the potential has not been adequately tapped in Nepal. In the absence 
of a stringent policy regulating and managing urban growth, uncontrolled and haphazard urban 
development has created numerous problems, including deficiencies in basic urban services; 
environmental degradation; encroachment of public land, forests, and river banks; and 
sprawling settlement development. Insufficient financial resources and qualified human 
resources, and a low level of institutional capacity render urban authorities unable to provide 
infrastructural facilities commensurate with the growing demand for services. 
 
3. The national urban policy (NUP) adopted by the government in 2007 gives priority to (i) 
achieving balanced national urban structure; (ii) improving the quality of urban life through 
creation of a clean, safe, and well-developed urban environment; and (iii) setting up effective 
urban management by empowering capable local institutions. 
 
4. The provision of urban services is scarce outside the Kathmandu valley. Due to the 
physical limitations on further development in the valley, there is an urgent need to improve the 
urban environment in potential urban centers to promote social and economic development in 
other regions of Nepal. 
 
C. Economic Analysis  
 

1. Project Rationale 
 
5. Government intervention is necessary to improve basic services, due to resource 
constraints and market failures that result from inadequate or inefficient basic service delivery. 
The impact will be the improved urban environment in the municipalities of Dharan, Janakpur, 
Nepalgunj, and Siddharthanagar. The outcome will be to provide the population in these 
municipalities with better access to municipal infrastructure and services in a socially inclusive 
manner.  
 

2. Valuation of Economic Costs 
 
6. Economic costs were converted from the financial costs based on (i) a shadow 
exchange rate factor of 1.19 applied to tradable inputs and (ii) a shadow wage rate conversion 
factor of 0.7 for local unskilled labor. 
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7. The economic internal rate of return (EIRR) and net present value (NPV) were estimated 
with the following assumptions: (i) a project implementation period of 6 years from 2012, (ii) an 
evaluation period of 20 years from commission, and (iii) a discount rate of 12.0% for the NPV 
calculation. 
 

3. Water Supply System Improvement 
 
8. The project aims to expand the piped water supply system in Dharan municipality. The 
capacity of the existing water supply system in the town will be expanded from a combined 
10,000 cubic meters (m3) per day in 2011 to 19,300 m3 per day by 2016. 
 
9. Economic benefits include (i) cost savings in terms of time not spent collecting water; (ii) 
savings on health expenditures and through additional income earned because of the lower 
incidence of waterborne diseases; and (iii) incremental water sales benefits, valued at the rate 
of the average willingness-to-pay of the households, and value of non-revenue water (Table 1). 
 

Table 1: Economic Benefits Water Supply 
Benefit Assumptions 

Time saved from collecting 
water 

Time savings per day: 52 minutes 
Value of time: NRs17.5 per hour 

Healthcare cost savings DALYs valued at NRs57,593 per year 
Household health expenditure in the municipalities outside the 
Kathmandu Valley: NRs1,283 per capita 
Savings: 2% of DALY and household health expenditure 

Incremental benefit Incremental water: 9,300 m
3
 per day 

Average WTP: NRs38.40 per m
3
 

Non-revenue water Consumed water: 25% of water production 
Weighted average price (WTP & value of time): NRs36.15 per m

3
 

DALY = disability-adjusted life year, m
3
 = cubic meter, WTP = willingness-to-pay. 

Note: DALYs were first conceptualized in work carried out with the World Health Organization and the World 
Bank: C. Murray and A Lopez. 1996. The Global Burden of Disease: a comprehensive assessment of mortality 
and disability from diseases, injuries and risk factors in 1990 and projected to 2020. Cambridge, MA: Harvard 

School of Public Health.  
Source: ADB fact finding mission estimates, 2011. 

 
10. The EIRR for the base-case scenario is 21.9%, which is higher than the economic 
opportunity cost of capital, estimated at 12.0%. The corresponding NPV is $8.23 million. A 
sensitivity analysis was also undertaken under various assumptions (Table 2). The reduction in 
benefits was the most sensitive risk factor. 
 

Table 2: Economic Internal Rate of Return and Sensitivity Analysis 
Item EIRR 

(%) 

NPV 

(NRs million) 

Base case 21.9 592.66 
Capital costs increased by 10% 20.4 605.14 
O&M costs increased by 10% 21.5 564.62 
Benefit reduced by 10% 19.0 419.34 
Completion of project delayed by 1 year 19.5 539.98 

EIRR = economic internal rate or return, O&M = operation and maintenance, NPV = net present value. 
Source: ADB fact finding mission estimates, 2011. 
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4. Drainage System Improvement 
 
11. Economic benefits include savings in (i) reduced income loss resulting from yearly 
flooding, (ii) road maintenance costs, (iii) property maintenance costs, and (iv) health 
expenditures through reduced groundwater pollution. 
 

Table 3: Economic Benefits of Drainage System Improvement 
Benefit Assumptions 

Savings in road maintenance 
costs 

15% of the standard annual maintenance cost of roads 
Annual benefit of reduced flooding: NRs27,000 per km 

Savings in property maintenance 
costs 

Average reduced water damage to houses: NRs5,000 per house 

Savings in reduced income loss 
during flooding each year 

Daily income: NRs500 per day 
Income loss average: 7 days 

Healthcare cost savings DALY valued at NRs57,593 per year 
Household health expenditure in the municipalities outside the 
Kathmandu Valley: NRs1,283 per capita 
Savings: 2% of DALY and household health expenditure 

DALY = disability-adjusted life years, km = kilometer 
Source: ADB fact finding mission estimates, 2011. 

 
12. The EIRR for the base-case scenario is 37.4% for Janakpur, 18.0% for Nepalgunj, and 
24.8% for Siddharthanagar, higher than the economic opportunity cost of capital, estimated at 
12.0%. Sensitivity analysis was also undertaken under various assumptions. The delay of 
benefits by 1 year was the most sensitive risk factor. 
 

Table 4: Drainage System Improvement Economic Internal Rate of Return 
 and Sensitivity Analysis 

Item Janakpur Nepalgunj Siddharthanagar 

Financial Cost (NRs million) 373.80 531.14 421.34 

Base Case    

NPV (NRs million) 571.23 141.63 279.85 

EIRR    37.41%   18.04%   24.75% 

Case 1: 10% Increase in Capital Costs    

EIRR   34.83%   16.43%   22.87% 

NPV (NRs million) 550.24 111.80 256.19 

Case 2: 10% increase in O&M Costs    

EIRR   37.21%   17.63%   24.46% 

NPV (NRs million) 563.41 145.56 270.93 

Case 3: 10% Decrease in Benefits     

EIRR   34.35%   15.83%   22.37% 

NPV (NRs million) 485.29   85.97 219.29 

Case 4: Benefits Delayed by 1 Year    

EIRR   30.77%   15.31%   21.08% 

NPV (NRs million) 488.13   84.98 221.89 

EIRR = economic internal rate or return, NPV = net present value, O&M = operation and maintenance. 
Source: ADB fact finding mission estimates, 2011. 

 
5. Solid Waste Management 

 
13. Economic benefits include (i) production of compost, (ii) production of recyclable 
materials, and (iii) savings on health expenditures through reduced environmental pollution. 
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Table 5: Economic Benefits of Solid Waste Management  

Benefit Assumptions 
Production of compost NRs3 per kg 

40% of the total weight of raw biodegradable waste 

Production of recyclable materials Average NRs4 per kg 
40% of the total weight of recyclable waste 

Healthcare cost savings DALY valued at NRs57,593 per year 
Household health expenditure in the municipalities outside the 
Kathmandu Valley: NRs1,283 per capita 
Savings: 2% of DALY and household health expenditures 

DALY = disability-adjusted life years, kg = kilogram. 
Source: ADB fact finding mission estimates, 2011. 

 
14. The EIRR for the base-case scenario is 39.5% for Janakpur, 34.8% for Nepalgunj, and 
31.2% for Siddharthanagar, higher than the economic opportunity cost of capital, estimated at 
12.0%. Sensitivity analysis was also undertaken under various assumptions. The delay of 
benefits by 1 year was the most sensitive risk factor. 
 

Table 6: Solid Waste Management Economic Internal Rate of Return 
 and Sensitivity Analysis 

Base Case/Sensitivity Scenario Janakpur Nepalgunj Siddharthanagar 

Financial cost (NRs million) 233.46 207.70 319.29 

Base case    

NPV (NRs million) 420.74 235.36 257.03 

EIRR    39.50%   34.76%   31.22% 

Case 1: 10% Increase in Capital Costs    

EIRR   37.05%   32.02%   29.27% 

NPV (NRs million) 408.34 225.36 245.94 

Case 2: 10% increase in O&M Costs    

EIRR   38.93%   33.54%   30.67% 

NPV (NRs million) 404.32 217.29 244.47 

Case 3: 10% Decrease in Benefits    

EIRR   36.19%   30.45%   28.48% 

NPV (NRs million) 349.90 182.66 207.68 

Case 4: Benefits Delayed by 1 Year    

EIRR   32.04%   21.74%   26.14% 

NPV (NRs million) 354.76 145.76 211.52 

EIRR = economic internal rate or return, NPV = net present value, O&M = operation and maintenance. 
Source: ADB fact finding mission estimates, 2011. 

 
6. Road improvement 

 
15. Economic benefits include (i) savings in vehicle operating costs and (ii) journey time 
savings. 
 

Table 7: Economic Benefits of Road Improvement 
Benefit Assumptions 

Time savings Savings: NRs1.44 per vehicle kilometer 

Vehicle operating cost savings Savings: NRs5.12 per vehicle kilometer 

Source: ADB fact finding mission estimates, 2011. 
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16. The EIRR for the base-case scenario is 14.8% for Janakpur, 14.6% for Nepalgunj, and 
15.7% for Siddharthanagar, higher than the economic opportunity cost of capital, estimated at 
12.0%. Sensitivity analysis was also undertaken under various assumptions. The reduction in 
benefits was the most sensitive risk factor. 
 

Table 8: Road Improvement Economic Internal Rate of Return and Sensitivity Analysis 

Item Janakpur Nepalgunj Siddharthanagar 

Financial cost (NRs million)   244.11 115.8 108.10 

Base Case    

NPV (NRs million) 38.13   18.41   25.64 

Base case EIRR     14.82%   14.63%   15.73% 

Case 1: 10% Increase in Capital Costs    

EIRR    13.83%   13.58%   14.70% 

NPV (NRs million) 26.47   11.82   19.86 

Case 2: 10% increase in O&M Costs    

EIRR    14.74%   14.54%   15.64% 

NPV (NRs million) 37.02   17.80   25.04 

Case 3: 10% Decrease in Benefits    

EIRR    13.64%   13.39%   14.50% 

NPV (NRs million) 21.54     9.37   16.69 

Case 4: Benefits Delayed by 1 Year    

EIRR    14.01%   18.92%   14.84% 

NPV (NRs million) 28.34   13.08   20.36 

EIRR = economic internal rate or return, NPV = net present value, O&M = operation and maintenance. 
Source: ADB fact finding mission estimates, 2011. 

 


