
Additional Financing of Kathmandu Valley Water Supply Improvement Project (RRP NEP 34304) 

 

ECONOMIC ANALYSIS 
 

A. Project Scope 

1. Original scope. The Kathmandu Valley Water Supply Improvement Project (KVWSIP) 
was approved on 16 September 2011. The KVWSIP was anticipated to provide distribution and 
network improvements in the core urban area of the valley. The existing networks in the valley 
are old and experience substantial physical losses. Nonrevenue water may be as high as 45%.1 
By September 2016, an additional 170 million liters per day (MLD) of water diverted from the 
Melamchi River is expected to reach the service area of Kathmandu Upatyaka Khanepani 
Limited (KUKL). The KVWSIP is therefore essential to reduce leakages before significant supply 
augmentation to ensure efficient and economic use of water in the water scarce valley. The 
original project concentrates on the ring-road area. 
 
2. Additional financing. The additional financing will scale up the original, well-performing 
project2 to provide additional water treatment capacity and more bulk distribution system (BDS) 
and distribution network improvements (DNI) over a wider geographic area, thereby increasing 
the number of project beneficiaries. It will complete the works within the ring road and expand 
investments and benefits to three additional municipalities (Bhaktapur, Kirtipur, and Madhyapur 
Thimi) in line with the phased investment program (Capital Investment and Asset Management 
Program 2010). Overall, beneficiaries will increase from 1.13 million in 2011 to 1.70 million in 
2020; the expected outputs will significantly exceed the expected outputs of the original project.  
 

B. Economic Analysis of the Overall Project 

3. Systems approach. This economic analysis reappraises the economic viability of the 
water supply infrastructure developed under the project, incorporating design changes, revised 
cost estimates, and updated information available, in accordance with ADB’s Guidelines for the 
Economic Analysis of Projects.3 The economic analysis uses a systems approach, and includes 
the following investment costs in addition to the additional financing: (i) the KVWSIP (original 
project), (ii) the Melamchi Water Supply Project (original and additional financing),4 and (iii) the 
JICA-financed Sundarijal water treatment plant (85 MLD).5 
 
4. Macroeconomic context. From 2008 to 2013, the national economy grew steadily at an 
average growth rate of 4.4% per annum. For fiscal year (FY) 2013-2014, Nepal’s gross 
domestic product (GDP) grew by an estimated 5.2%, up from 3.5% in FY2013. Timely monsoon 
rains and robust growth in remittances contributed to better than expected GDP performance. 
Inflation moderately eased to 9.1% compared with 9.9% in FY2013 due to lower price escalation 
in food, lower regional inflation, and marginal strengthening of the Nepalese rupee. The budget 
deficit shrank to about 0.1% of GDP due to high revenue growth and low expenditure. The 
current account surplus was 4.7% of GDP benefiting mainly from high remittances. The national 
economy is expected to continue its growth at a slightly lower pace for FY2015. 
 

                                                
1
  Due to lack of water and intermittent supply, actual leakage cannot be ascertained. Actual leakage based on 24-

hour supply may even be higher.  
2
  Summary of Project Performance (available in the list of linked documents in Appendix 2). 

3
  Economics and Development Resource Center. 1997. Guidelines For The Economic Analysis of Projects.  

http://www.adb.org/documents/guidelines-economic-analysis-projects 
4
  Contract cost for civil works and equipment amounting to NRs12,830 million. 

5
  Contract cost for 85 MLD amounting to NRs4,760 million. 

http://www.adb.org/documents/guidelines-economic-analysis-projects
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5. Sector context. About 17% of Nepal’s population, or more than 4.5 million, live in urban 
areas. Urbanization is low compared with other countries in the region, but the pace of Nepal’s 
urbanization is more than two times the rate of population growth. Urban population is expected 
to reach 24% by 2017 and 32% by 2027. Distribution of the urban population is highly uneven. 
More than half of the urban population lives in Kathmandu Valley, making it one of the most 
densely populated areas in South Asia.6 Rapid urban population growth and increased 
economic activities aggravate the inadequacy of the already overloaded infrastructure. For 
decades, water scarcity in the valley continues to be the greatest hindrance for social and 
economic development. Investments to enhance source supply and treatment capacity, and 
improve transmission and distribution capacity are much needed and under way. 
 
6. Demand and supply gap. The total population estimated in 2015, as per the 2011 
census and with a conservative annual growth of 4%, is 2.72 million in Kathmandu Valley, 
including 1.18 million from Kathmandu and 0.54 million from other municipalities, 0.26 million 
from the village development committees, and 0.75 million floating population. The population of 
Kathmandu Valley has a total daily demand of 245 MLD, based on an estimated consumption of 
90 liters per capita per day (lpcd). However, the supply of water in the valley is severely limited. 
Treated water supply from both groundwater and surface water drawing from the Shivapuri 
watershed and Bishnumati River is only 100 MLD in the dry season and 140 MLD during the 
wet season, leaving a gap of 105–145 MLD. Adding to the lack of water sources, the 
transmission and distribution networks in Kathmandu Valley are old and experiencing high 
leakage. High leakage at 45% or more further reduces the already limited water supply. In many 
areas, residents often receive only 1 hour of supply every 4th day.7 
 
7. With the Melamchi Water Supply Project (MWSP), which focuses on phase 1 of source 
augmentation, and the KVWSIP, the minimum medium-term demand can be met as per capita 
consumption is expected to reach 100 lpcd in 2020.8 In particular, with the MWSP, raw water 
supply will increase by 170 MLD. However treated water supply will only increase by 85 MLD 
due to current limited treatment capacity.9 Therefore, additional treatment capacity of 85 MLD is 
urgently required to treat the full amount expected from the MWSP. With the KVWSIP, physical 
losses are expected to be reduced from more than 45% to less than 20% in district metering 
areas. Additional BDS and DNI works are needed to help reduce overall nonrevenue water in 
KUKL’s service area. With the KVWSIP additional funding, the entire 170 MLD incremental raw 
water supply will be fully treated and physical losses from about 70% of the service area 
managed by KUKL can be reduced to 20% or lower. An overview of the average current 
consumption and the average incremental consumption that can be met by the overall project is 
provided in Supplementary Appendix: Economic Analysis. 
 
8. Willingness-to-pay. Based on a 2001 study for households already connected to piped 
water supply, the median willingness to pay (WTP) for improved services is NRs900 per month. 

                                                
6
  While population density in the country is approximately 209 per square kilometer (km

2
), population density in 

Kathmandu is more than 13,200 per km
2
. 

7
  A 2010 baseline survey by an independent consultant (CRISIL) under ADB. 2006. Technical Assistance to Nepal 

for Preparing the Kathmandu Valley Water Distribution, Sewerage, and Urban Development Project. Manila (TA 

4893-NEP) estimates water availability at 20 lpcd and the average duration of water supply as 0.4 hours per day. 
KUKL, the operator, assesses the current availability at 45 lpcd. 

8
  Melamchi, phase 2 would bring an additional 340 MLD to the valley and, if implemented by 2025, service could 

reach 135 lpcd by 2025. 
9
  The water treatment plant financed by JICA will have capacity to treat 85 MLD (or half of the Melamchi tunnel 

phase 1 supply). 
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The average WTP is NRs1,030 per month.10 For poorer households with connections, the 
monthly median WTP is NRs800 per month. For unconnected households, the mean WTP is 
NRs840 per month. According to the 2001 report, for households with connections, at least 30% 
of daily consumption comes from alternative sources other than piped supply. The average time 
spent on water collection and purification activities is 42 minutes per household per day. The 
economic cost of procuring water from alternative sources is estimated to be NRs180.3 per 
cubic meter (m3).  
 
9. Affordability. Despite the high WTP, the water tariff has been historically low. Prior to 
July 2013, the minimum tariff for poor households with connections was set at NRs5.5 per m3. 
Based on an average monthly consumption of 10 m3, tariff charges represented 1.1% of 
monthly household income for poor households. From 2009 to 2013, the minimum tariff 
increased by almost 80% to NRs10 per m3 (or 5% of the cost from a private tanker). Based on 
an average monthly consumption of 10 m3, tariff charges now represent 2% of monthly 
household income for poor households, and are still considered to be affordable. For non-poor 
households, tariff charges comprise an even smaller proportion of monthly household income. 
The low tariff rate reflects KUKL’s inability to charge due to lack of water in the valley and the 
poor quality of services at present. With the MWSP, KVWSIP, and KVWSIP with additional 
funding, and the government’s continued support and leadership to strengthen KUKL, service is 
expected to improve and the cost-recovery tariff adjustment is expected to become regular. 
Assuming a real tariff increase of 16% every 4 years with additional adjustment for inflation,11 
tariff charges for poor households will be 2.69% of their monthly household income in 2021, or 
less than 5%, which is generally considered as the affordability threshold.  
 
10. Least cost or option analysis. A rapid comparison of two different options under for the 
scope of the additional financing was assessed during project preparation (Supplementary 
Appendix: Economic Analysis, Table 2). Option 2 with the lowest average incremental economic 
cost of NRs31.81 per m3 is the best option. Subsequent to this option analysis, the economic 
viability was assessed for all investments including the MWSP, JICA financed WTP, and the 
KVWSIP; and comparing different scenarios for the KVWSIP additional financing (Table 1). 
 
11. Assumptions. The approach and general assumptions used in the analysis include the 
following: 

(i) Project is expected to benefit 1.7 million people in 2020 and 2.1 million in 2025. 
(ii) Project components including additional financing are (a) 4 BDS packages, (b) 5 

DNI packages, (c) a small works package for rehabilitation, (d) additional water 
treatment plant capacity (85 MLD), and (d) consultancy support. 

(iii) Nonincremental benefits, estimated using resource cost savings, include time 
savings from the avoided time spent on collecting and purifying water, and the 
cost of procuring water from alternative sources. The value of time saved is 
estimated at NRs27.04 per household per day based on the time spent on 
collecting and treating water multiplied by the minimum daily wage rate of 
NRs475 adjusted by a shadow wage rate factor (SWRF) of 0.65.12 
Nonincremental benefits from alternative sources are estimated based on the 
quantity of consumption from other sources that are replaced by piped supply 
valued at its economic cost of NRs180.3 per m3.  

                                                
10

  Research Triangle Institute. 2001. Willingness to Pay for Improved Water Supply in Kathmandu Valley, Nepal. 
Kathmandu. 

11
  An inflation rate of 7.33% is assumed in the analysis. 

12
  The SWRF is calculated based on the daily agricultural manual labor wage of NRs5,171 and daily urban labor 
wage of NRs8,000. 
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(iv) Incremental benefits from incremental consumption due to incremental piped 
supply are estimated based on the quantity of incremental consumption and the 
average willingness-to-pay at NRs1,030 per month for connected households 
and NRs840 for unconnected households.13   

(v) Economic costs are valued at domestic price numeraire and include initial capital 
investment, recurrent operation and maintenance, and physical contingencies; 
but exclude interests, taxes and duties, and price contingencies. Financial costs 
are converted to economic costs by applying the shadow exchange rate factor of 
1.0714 to the border price of traded inputs. Then a SWRF is applied to labor: 1.0 
to skilled labor and 0.65 to unskilled labor. Nontraded inputs are valued at their 
domestic prices. 

(vi) Economic analysis is conducted up to 2046 (over 32 years including 6 years 
construction). The salvage value of assets created is assumed to be zero at the 
end of the analysis period. 

(vii) The economic opportunity cost of capital is assumed at 12%. 
(viii) A sensitivity analysis to test the robustness of the economic results was 

conducted assuming adverse changes in capital cost overrun (+10%), operation 
and maintenance cost (+10%), benefits (–10%), and project delay by 3 years. 

 
12. Economic analysis was carried for three scenarios as presented in Table 1. Scenario 1 
is the initial design at loan appraisal, which includes partial ring-road coverage. Scenario 2, is 
the scope agreed on at the detailed design phase, which includes full ring-road coverage, but 
requires financing outside the original envelope. Scenario 3 includes the scope of the entire ring 
road plus coverage to additional municipalities, and additional water treatment plant capacity.15 
The cost of the MWSP and the JICA-financed water treatment plant (85 MLD) was considered 
in all three scenarios to calculate the overall economic internal rate of return (EIRR) (footnotes 4 
and 5). The EIRR is highest in scenario 3, which includes (i) the cost of all water supply 
investments, (ii) the increased scope of the additional financing, and (iii) benefits for a larger 
portion of the population.   
 

Table 1: Overall Investment Economic Analysis  

Item 

Scenario 1: 
Reduced Scope, Loan 

Appraisal 

Scenario 2: 
Increased Scope in 
Ring Road, Detailed 

Design Phase 

Scenario 3: 
Increased Scope 
with Additional 

Financing 

Parameters 
Melamchi  
JICA (85 MLD) 

Melamchi 
JICA (85 MLD) 

Melamchi 
JICA (85 MLD) 

  
Original 2776 without AF 
- reduced scope 

Original 2776 scope 
+AF (cost overrun 
only) 

Original 2276 +AF 
(cost overrun + 
increased scope) 

Population covered        

2015 739,829 1,152,757 1,221,578 

2020 758,774 1,408,89 1,682,208 

2025 774,858 1,693,085 2,021,594 

                                                
13

 The average WTP at NR1,030 per month for connected households and NR840 per month for unconnected 
households adopted for estimating incremental benefits is conservative as it is based on data on households 
obtained in the 2001 study (footnote 10).  

14
  The shadow exchange rate factor is calculated based on import and export trade values and customs duties 
released by the Nepal Rastra Bank for FY2012/13. 

15
  Refer to the linked document Summary of Project Performance for description of the changes in scope between 
project preparation and detailed design phase. 
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Item 

Scenario 1: 
Reduced Scope, Loan 

Appraisal 

Scenario 2: 
Increased Scope in 
Ring Road, Detailed 

Design Phase 

Scenario 3: 
Increased Scope 
with Additional 

Financing 

Water Available (MLD)       

2015 86 86 86 

2020 171 171 256 

NRW (%)       

2015 50 50 50 

2020 35 35 30 

2025 35 20 20 
        
Economic Capital Cost  
(NRs million)                    
without taxes  26110.6 27445.5 35898.4 
Economic Benefits NPV 
(NRs million)   19,002.0 29,565.0  37,059.0  

EIRR Base % 10.50% 15.93% 16.06% 
EIIRR = economic internal rate of return, MLD = million liters per day, NPV = net present value, NRW = nonrevenue 
water. 
Source:  

 
13. The estimated EIRRs with the sensitivity analyses are in Table 2. The overall project is 
found to be economically viable under the base-case scenario and with adverse changes in 
conditions. The EIRR is most sensitive to a delay in project completion. The satisfactory 
implementation progress of the KVWSIP and the high project readiness of the KVWSIP 
additional financing will counterbalance such delay risk. However, exogenous factors outside of 
the project, including the delay in MWSP implementation, would negatively affect the project. At 
the time of appraisal, completion of implementation of the MWSP is expected by the end of 
2016, before the completion of the KVWSIP. Table 2 in Supplementary Appendix: Economic 
Analysis shows the cost and benefit streams for the overall project. The sustainability of the 
project is discussed in the Financial Analysis.16 
 

Table 2: Economic Internal Rate of Return and Sensitivity Analyses 

Scenario  EIRR (%) SV (%) 

  Base case  16.06  

  10% increase in capital costs  14.69 125 

  10% increase in operation and maintenance costs  16.03 >125 

  10% decrease in benefits  14.51 111 

  Project benefits delayed by 3 years  11.40  

  All combined  9.60  
EIRR = economic internal rate of return, SV = switching value. 
Source: Asian Development Bank estimates. 

 
14. Distribution analysis. The poverty ratio is 8.7% for Kathmandu Valley. The distribution 
analysis to determine to what extent the poor will benefit from the project shows that 17.4% of 
project benefits will accrue to the poor, demonstrating sufficient benefits. The detailed 
calculation is available upon request. Details are available in Supplementary Appendix: 
Economic Analysis, Table 3.  

                                                
16

 Financial Analysis (accessible from the list of linked documents in Appendix 2). 


