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ECONOMIC ANALYSIS 

 
A. Introduction 

 
1. The Kathmandu Valley Wastewater Management Project (KVWMP) will improve the 
urban environment in the Kathmandu Valley by constructing and rehabilitating sanitation 
infrastructure, including five wastewater treatment plants, four of which generate power; one 
pumping station; more than 300 kilometers of collector sewers; and more than 100 kilometers of 
interceptors. Upon completion, the KVWMP will improve the current sanitation service coverage 
to benefit at least 1.96 million people in the Kathmandu Valley by 2019 and about 2.80 million in 
2020. The KVWMP will complement past and ongoing Asian Development Bank (ADB) projects, 
including the recent ADB-financed Bagmati River Basin Improvement Project, to reduce 
pollution and improve the urban environment in the valley. 

 
B. Macroeconomic and Sector Context 
 
2. Nepal’s economy is undergoing major structural shift from agriculture to services. Urban 
areas are at the center of this development, with significantly higher economic growth rates than 
rural areas. Though the urban population constitutes only 17% of the national total, urban areas 
contribute almost 60% to the gross domestic product. The Kathmandu Valley is the main 
economic hub of Nepal, hosting several major industries such as handicrafts, carpets, 
garments, finance, and tourism, as well as health care and education. The Kathmandu Valley 
accounts for 30% of the country's gross domestic product and 50% of the total urban 
population, making it the country’s single largest urban economy. Economic growth in Nepal 
depends heavily on urban areas and their ability to attract investment. However, without basic 
urban infrastructure and basic civic services, economic development in urban areas cannot 
reach its full potential. 

 
3. Nepal is one of the fastest-urbanizing countries in South Asia. From 2001 to 2011, the 
urban population grew at over 3.4% per annum.1

 

 The urban population is expected to reach 
24% by 2017 and 32% by 2027, up from 17% of total national population in 2011. The 
Kathmandu Valley, including nearby municipalities, experienced the most concentrated growth, 
with a total urban population of almost 2.5 million. As a result, demand for urban services, 
including water supply and sanitation, have drastically increased. Rapid urban population 
growth and increased economic activity aggravate the inadequacy of already overloaded 
infrastructure and contribute to widespread pollution and other environmental and health 
threats. Without significant investment in urban water supply and wastewater treatment 
infrastructure, the urban environment in Kathmandu Valley will degrade and economic 
development will be encumbered. 

4. Urban development aims to create a conducive environment for economic, social, and 
political activities in a planned approach. In the Kathmandu Valley, medium- to long-term 
planning to improve water supply is under way. The Melamchi Water Supply Project (MWSP) is 
the umbrella project for all urban water and wastewater sector initiatives. It plays a key role in 
supplying an additional 170 million liters per day (MLD) of potable water by 2016 and 510 MLD 
after the completion of the Yangri and Larke Khola projects. In 5 years, with the MWSP, water 
supply will increase to 110 liters per capita per day, or 270 MLD, and effluent discharges will 
increase by a minimum of 125 MLD for the valley as a whole. Current sewerage network 
                                                           
1 Central Bureau of Statistics. Preliminary Results of National Population Census 2011. Kathmandu. 

http://www.adb.org/Documents/RRPs/?id=43524-014-3�
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capacity is inadequate to carry and treat the additional wastewater generated after the MWSP. 
The neighborhood network requires major upgrading, extension, and expansion. Interceptor 
sewers are virtually nonexistent, and all wastewater treatment plants are dysfunctional or only 
partly functional. Poor access to sanitation facilities, improper solid waste management, and 
groundwater and surface water pollution from untreated domestic sewage have worsened 
disease incidence and health risks, whose associated economic burdens disproportionately 
affect the poor and vulnerable. To address these pressing issues, the project will (i) construct 
and rehabilitate the sewerage network and wastewater treatment plants and wastewater 
conveyance systems to them and (ii) initiate institutional and financial management changes to 
ensure that growth is financially and environmentally sustainable and inclusive. The expected 
impact of the project is more efficient and reliable wastewater services delivered to more 
residents of the Kathmandu Valley. The project is in line with the priority given to the water 
supply and other municipal infrastructure and services sector, as stated in the country 
partnership strategy, and will support the country’s economic development through improved 
access to basic services. 
 
C. Demand Analysis  

 
5. Population in the Kathmandu Valley is growing at an annualized rate of over 6%. The 
population of the valley is expected to exceed 2.5 million in short order. The MWSP and other 
ongoing projects to improve water supply aim to satisfy growing demand for safe drinking water 
in the valley. Upon the completion of the MWSP, a significant increase of at least 125 MLD in 
effluent discharge is anticipated. As the existing interceptor sewers, collector sewers, and 
wastewater treatment plants are not functional, the additional effluents will further worsen 
surface water pollution in the valley. There is demand for wastewater treatment and sanitation 
services.  
 
6. In the absence of an experimental pilot project or a recent socioeconomic survey for the 
project, a previous study on willingness to pay for piped water supply is used to estimate the 
additional sewerage tariff for each household.2 The sewerage tariff is assumed to be 50% of the 
water tariff, following the current practice and taking into account households’ different levels of 
willingness to pay depending on income. The combined water and sewerage tariffs are 
considered affordable as they equal 1.25% of household income for low-income households. 
The affordability analysis is included in the financial analysis.3

  
 

D. Identification of Project Alternatives 
 
7. The least-cost options are selected mostly for the wastewater treatment technology, the 
timing and sequence of installing the sewerage system, and the use of pipe materials. 
Rehabilitating the five existing treatment facilities will avoid significant cost to the government for 
land acquisition and resettlement in the densely populated Kathmandu Valley. The existing 
treatment facilities will be improved based on forecast demand in their service areas. Four of the 
five treatment facilities will be modernized to operate on energy generated during sludge 
digestion and gasification. The energy generation component is justified by the cost and benefit 
analysis.4

                                                           
2 ADB. 2011. Report and Recommendation of the President to the Board of Directors: Proposed Loan to Nepal for the 

Kathmandu Valley Water Supply Improvement Project. Manila. For poor households connected to the KUKL 
system, the mean willingness to pay for water supply is NRs800, and almost half of the households that are not 
connected to the KUKL system are willing to pay a monthly bill of NRs500. 

 The project will adopt an integrated service provision approach to better synchronize 

3  Financial Analysis (accessible from the list of linked documents in Appendix 2). 
4 The present value of the energy generated over 20 years is estimated at $8.2 million, higher than the initial 
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excavation and site clearance works between the Kathmandu Valley Water Supply 
Improvement Project and this project. This will save on average 10% of the excavation costs in 
a single trench system. Different pipe materials are selected for house connection, networks, 
and interceptors to minimize costs and meet demand and required service quality standards. 
 
E. Project Costs and Benefits and Sensitivity Analysis 
 
8. Economic analysis was conducted in accordance with ADB’s Guidelines for the 
Economic Analysis of the Projects and Guidelines for the Economic Analysis of Water Supply 
Projects.5

 
   

9. All analyses are conducted in real terms at 2012 domestic prices. The shadow wage 
factor of 0.7 and the shadow exchange rate factor of 1.15 are applied to convert financial values 
to economic values. The analysis is based on estimated benefit and cost flows for 36 years, 
including 6 years of project preparation and construction and 30 years of project operation. The 
population growth in each town is projected based on historical trend.  
 
10. The economic benefit of the project assumes 

(i) resource cost savings to install and maintain septic tanks,6

(ii) avoided medical expenses from reductions in waterborne diseases,
 

7

(iii) improved life expectancy for improved sanitation standards,
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(iv) saved electricity through sludge digestion and gasification.
 and 
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11. Economic cost assumes the following: 
(i) The investment cost includes physical contingency but excludes the price 

contingency and taxes and financing costs.  
(ii) The incremental cost includes operating and maintaining the complete system 

upon the completion of construction. 
 
12. The economic internal rate of return (EIRR) of the project is estimated at 14.6% based 
on the assumptions above, higher than the economic opportunity cost of capital of 12%. A 
sensitivity analysis undertaken under various assumptions found the EIRR satisfactory against 
the downside risks of a 10% increase in capital expenditure, 10% increase in operating cost, 
10% decrease in benefits, and 1-year delay in project completion. The EIRRs are summarized 
in Table 1. 
 
13. The EIRR is the most sensitive to a reduction in beneficiaries. High population growth 
and the large local and floating population base will ensure continued robust demand for water 
supply and sanitation services. Awareness campaigns and lifeline charges for the very poor are 
considered in order to encourage a wide cross-section of the population to connect to the 
improved water and sewer systems. 
                                                                                                                                                                                           

investment of $3.4 million for the energy generation component. 
5 ADB. 1998. Economic Development and Resource Center. Manila. 
6 Annual resource cost saving from the installation and cleaning of septic tanks is estimated at $6.2 per capita. 
7 Annual avoided wage losses and medical expenses are estimated at $6.5 per capita. 
8 The value of improved life expectancy is estimated at $12.8 per capita per annum, based on the number of disability 

adjusted life years (DALYs) saved with improved water and sanitation in the Kathmandu Valley and the per capita 
gross domestic product of the beneficiaries. According to World Health Organization’s World Health Report 2002, 
3.7% of DALYs are attributable to unsafe water, sanitation, and hygiene. In the absence of accurate data for DALYs 
in the Kathmandu Valley, the poverty ratio is applied to estimate DALYs saved from the project. 

9 Annual saved electricity is valued at $0.44 million, based on energy generation of 910 KWh and electricity tariff of 
$0.054 per KWh.  
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Table 1: Economic Internal Rate of Return and Sensitivity Analysis 

The Project 

EIRR 
(%) 

NPV  
($ million) 

Switching Value 
(%) 

Current beneficiaries (2011): 1.18 million    
Projected beneficiaries (2020): 2.80 million    
    
EIRR (base case) 14.6 24.6  
Sensitivity Analysis    
  EIRR, 10% capital overrun 13.7 16.8 32 
  EIRR, 10% operation overrun 14.5 23.7 271 
  EIRR, 10% decrease in benefits  13.4 13.5 24 
  EIRR, 1-year delay 13.6 15.9  

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