
Third Small Towns Water Supply and Sanitation Sector Project (RRP 35173) 

ECONOMIC ANALYSIS 
 

A. Introduction 

1. The Third Small Towns Water Supply and Sanitation Sector Project will finance 
improvement in water supply and sanitation (WSS) in up to 26 small towns (project towns), 
support the rehabilitation and expansion of selected existing WSS systems, and strengthen 
sector policy, institutional and regulatory capacity, and project implementation. The subprojects 
will be selected according to demand,1 based on a public invitation by the Department of Water 
Supply and Sewerage, the implementing agency for the project, for development of small towns 
in the terai and hill areas of Nepal,2 provided they meet the subproject selection criteria agreed 
under the project. The economic analysis focuses on subprojects in three sample towns.3 It was 
conducted in accordance with Asian Development Bank (ADB) guidelines.4 
 

1. Government’s Role 

2. The Government of Nepal has actively intervened in this sector because WSS services 
are basic public services where there is a natural monopoly, and for which integrated planning is 
required by the government. Provision of these services by the private sector may not be 
feasible option in the current socioeconomic environments of small towns5 in Nepal, as 
affordable tariff levels do not support full cost recovery. 
 
3. The approach and goals of the government’s strategy for the sector are primarily based 
on the 15-Year Development Plan for Small Towns Water Supply and Sanitation for 2000–2015 
(the 15-year plan), which was prepared in 2000 and updated in 2009.6 The plan aims to 
(i) achieve 100% water supply and basic sanitation coverage by 2017, (ii) provide 24-hour water 
supply with adequate residual pressure, and (iii) supply treated water that satisfies the National 
Drinking Water Quality Standards (2007). The project is consistent with the 15-year plan. 
 

2. Least-Cost Analysis 

4. The design for the WSS services selected reflects the least overall cost alternative. For 
instance, in some cases the initial capital expenditure may be higher depending on service area 
definition and choice of technology, but will be offset by lower operation and maintenance costs, 
longer asset life, and the opportunity for new connections as the town grows.7 
 

3. Economic Costs 

5. The subprojects’ financial costs are estimated at 2014 base prices, excluding price 
contingency. The costs comprise those for civil works, equipment such as pipes and fitting, 
environmental mitigation, and standard laboratory tests, including 10% physical contingencies.  

                                                
1
 Subproject selection criteria are defined in the Project Administration Manual (accessible from the list of linked 

documents in Appendix 2).   
2
 The terai is the southern plain bordering India. The hill areas lie between the terai and the mountains in the north. 

3
 These are considered representative of all the small towns.   

4 ADB. 1997. Guidelines for the Economic Analysis of the Projects. 1997. Manila; and ADB. 1999. Guidelines for the 

Economic Analysis of Water Supply Projects. 1998. Manila. 
5
 Small towns are defined mainly as towns that have (i) a population of 5,000 to 40,000, (ii) a minimum density of 

10 people per hectare, (iii) permanent access to roads, grid power, and telecommunications, i.e., potential for 
growth. 

6
 Project preparatory technical assistance will support the government in further updating the 15-year plan.  

7
 Technical assistance design and cost estimates. 

http://www.adb.org/Documents/RRPs/?id=35173-013-3
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The costs also include skilled and unskilled labor. Economic costs are estimated using the 
domestic price numeraire in March 2014 constant prices. Shadow exchange and wage rates are 
used to derive economic costs, and duties and taxes are excluded. The key assumptions are: 
(i) a shadow exchange rate factor of 1.12 is used to estimate the economic cost of the foreign 
component of the costs; (ii) the wage rate for skilled labor is considered non-distortional and 
hence no shadow wage rate is assumed; and (iii) the cost of unskilled labor is estimated at a 
shadow wage rate of 0.7 (i.e., 70% of the wage rate for unskilled labor estimated for the 
project). Table 1 shows the financial and economic costs of the subprojects by sample town.  
 

Table 1: Subproject Costs of Sample Towns 
Sample Towns Financial Cost ($ million) Economic Cost ($ million) 

Chandrauta 1.23 1.20 
Charali 2.30 2.24 
Mahendranagar 2.63 2.57 
Total 6.16 6.01 
Note: The costs are calculated based on the exchange rate of 1 March 2014: $1 = NRs98.51. 

 
6. Operation and maintenance costs are divided into fixed and variable costs, whereby the 
latter are assumed to increase in tandem with the production volume. The opportunity cost of 
the water is negligible because formal uses of the water sources for other economic activities in 
the selected small towns are limited; the materiality of water drawn for other uses is insignificant 
and hence not considered for economic analysis.  
 

4. Economic Benefits 

7. Four major project economic benefits have been quantified:8 
 

(i) Benefits from time saved in collecting water 

8. The time savings of households are the time spent obtaining water from other sources 
prior to the project. Time taken to collect a household’s daily water requirements was assessed 
during the socioeconomic surveys. Table 2 shows the economic value of time saved in the 
project towns. 
 

Table 2: Economic Benefits from Time Saved in Collecting Water 

Sample Towns 

Assumptions 

Time savings per 
household per year 

(working days) 

Shadow price per 
labor per day ($) 

Economic value  
($ million per year) 

Number of 
households 

Chandrauta 47 3.20  0.16  1,070 

Charali 49 3.20  0.33  2,088 

Mahendranagar 31 3.20  0.47  4,713 
Source: Reports on socioeconomic survey of towns, FY2013, prepared through the project preparatory technical 
assistance (ADB, 2012, Preparing the Third Small Towns Water Supply and Sanitation Project (TA 8346-NEP). 
Manila.) 

                                                
8
 Key assumptions for the demand and distribution analysis are: (i) projected coverage increasing from 15% to 90% 

of the population, including fully plumbed connections from 15% to 70%; (ii) demand matching the targeted level of 
supply of 100 liters per capita per day, since the towns are currently undersupplied or are under constrained 
supply; and (iii) population in the region growing by 3.75% per annum. 



3 

(ii) Benefits from piped water  

9. The benefits accrue from the economic value of incremental water. The benefits from 
nonincremental water are not considered for the economic analysis because households 
currently do not pay for water; they obtain it mainly from wells or open sources such as springs.   
 
10. The benefits from incremental water sales are calculated by using the results of the 
willingness-to-pay (WTP) survey. While WTP varies among households and across towns, the 
surveys in the sample towns show that, overall, about 99% of the households are willing to pay 
for better water connections. The weighted average WTP for water supply in the sample towns 
is estimated to be $0.07 per household per day in Chandrauta, $0.10 in Charali, and $0.04 in 
Mahendranagar. These values are used to estimate the economic benefits from incremental 
water sales. Different water connection fees and tariffs are planned for the three main user 
groups—institutional and industrial, average households, and poor households—based on the 
average water tariff approved by the Water Supply Tariff Fixation Commission for urban water 
supply in Nepal. The tariffs are also compared with the affordability level suggested by the 
results of the socioeconomic survey.9 Table 3 shows the planned tariffs and weighted average 
WTP of households in the sample towns for comparison.10  
 

Table 3: Planned Water Tariffs  
($/month) 

Type of Tariff and WTP Chandrauta Charali Mahendranagar 

Average-income household 4.71 2.68 2.52 

Low-income household 2.77 1.44 2.07 

Poor household   1.66 0.74 1.34 

Households’ WTP for water
11

 2.23 3.07 1.13 
WTP = willingness to pay. 
 

(iii) Benefits from the value of nonrevenue water 

11. 10% of households’ total water demand is considered to be lost as a result of leakage, 
which is reflected in the detailed designs.12 Around 25% of this loss is assumed to be saved and 
used by households as nonrevenue water (NRW), as was assumed by the two earlier ADB-
funded projects in small towns. The estimated weighted average value of NRW is $0.43 per 
cubic meter (m3) in Chandrauta, $0.51/m3 in Charali, and $0.26/m3 in Mahendranagar.13 
 

(iv) Savings in health-care expenditure 

12. The population in the project towns currently drinks untreated and unsafe water that 
causes infectious diseases such as diarrhea, typhoid, and dysentery. Data from the 2011 
National Living Standards Survey (NLSS)14 indicate that total expenditure for treatment of all 

                                                
9
 Although in some cases the tariffs exceed the WTP, they remain within the threshold of 5% of household income, 

which is generally considered affordable. 
10

 Although benefits accrue to users other than households, project towns with an average population of 15,000 have 
very few industrial and institutional users, so these were not separated in the analysis. Separate tariffs may be 
charged based on discussions with the towns once the towns are selected. 

11
 The WTP was calculated based on socioeconomic household surveys of the sample towns. 

12
 10% loss reflects the accepted value in the industry, also accepted by the government, of the residual NRW that 
will still incur even after system improvements. 

13
 These values are per cubic meter of water consumed at any time. 

14 Government of Nepal, National Planning Commission, 2011, Nepal-Living Standards Survey 2010-2011, 

Kathmandu. 
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diseases in the urban terai is $26.2 per capita. The NLSS also indicates that the incidence of 
waterborne diseases is on average 25% of all diseases. Based on the NLSS, the per capita 
expenditure for treatment of waterborne diseases in the sample towns is assumed to be 25% of 
total expenditures and estimated at $6.55. Only 25% of the expenditure related to waterborne 
diseases is assumed to fall away after the delivery of clean drinking water thanks to the 
subprojects, because other factors may come into play that will also reduce the expenditure.15 
Besides the above-mentioned quantifiable benefits, the project will also generate 
nonquantifiable benefits such as better school attendance and educational performance, or a 
reduction in unpaid labor spent on tending to the sick.  
 

(v) Economic Evaluation and Sensitivity Analysis 

13. The economic evaluations of the subprojects are based on the following assumptions:16 
(i) Scope—only incremental benefits and costs.  
(ii) Period—25 years (2015 to 2039) of construction and operation.  
(iii) Price basis—all benefits and costs are real in constant 2014 prices.  
(iv) Discount rate—assumed to be the social economic opportunity cost of capital at 

12%. 
(v) Capital investment—initial capital expenditure over 3 years plus 1% of the 

pipeline cost, which is assumed as annual capital investment for pipeline 
extension and new connections. 

 
14. The aggregate average incremental economic costs of the three sample town 
subprojects is $0.54/m3. The values range from $0.56/m3 to 0.69/m3. Table 4 summarizes the 
economic internal rate of return (EIRR) and net present values (NPV) for each sample 
subproject, and their aggregate.17 The table also shows the sensitivity analysis with downside 
risks. The base-case EIRR is 18.47% in Chandrauta, 25.26% in Charali, and 14.19% in 
Mahendranagar. The aggregate EIRR is 19.46%. While the outcomes of the three subprojects 
differ considerably, all cases, including the aggregate, exhibit sufficiently high economic returns 
compared with the social opportunity cost of capital of 12%, mainly as a result of large savings 
in water-fetching time and higher volumes of incremental water. A detailed benefit–cost analysis 
of the subprojects’ aggregate is in Table 5. 
 

Table 4: Summary of Economic Returns for Sample Towns 
Indicators Chandrauta Charali Mahendranagar Aggregate of 3 towns 

ENPV ($ million) 0.65 2.60 0.42 3.67 

EIRR (%)     

- Base case 18.47% 25.26% 14.19% 19.46% 

- Capital cost (+10%) 16.23% 21.16% 11.79% 17.31% 

- O&M cost (+10%) 18.18% 25.16% 14.03% 19.29% 

- Benefit (–10%) 15.69% 22.71% 11.40% 16.93% 

- Costs (+10%) and Benefit (–10%) 13.76% 18.93% 9.61% 15.31% 

Benefits delayed by 1 year 16.25% 24.94% 11.01% 18.27% 
EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and maintenance. 

 
15. The results of the sensitivity analysis under various adverse conditions demonstrate a 
robust project, with EIRRs in all cases exceeding the threshold value of 12%. 

                                                
15

 Final report (May 2010) on the feasibility study under ADB. 2011. Technical Assistance to Nepal for Kathmandu 
Valley Water Supply and Wastewater Improvement Project. Manila (TA 4893-NEP) 

16
 Assumptions are based on ADB estimates and standard industry practice. 

17
 The three sample towns represent typical towns, and the EIRRs of other towns can be assumed to be similar. 
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( ) = negative, AIEC = average incremental economic cost, EIRR = economic internal rate of return, E&M = electrical and mechanical equipment, EOCC = 
economic opportunity cost of capital, m

3
 = cubic meter, NPV = net present value, NRs = Nepalese rupees, NRW = non-revenue water, O&M = operation and 

maintenance.  
Note: E&M needs to be replaced every 12 years. 

Table 5: Average Incremental Economic Cost and Economic Internal Rate of Return of the Aggregate of Three 
Subprojects 

            ($ million) 

Year Water 
Sales      

Capital Expenditure O&M 
Cost 

Total  
Cost 

Benefits Net Cash 
Flow 

(million m
3
) Initial Connection 

Cost 
E&M    
Repl.     
(10%) 

Total Time 
Saving 

Incremental 
Water Sales 

NRW Expenditure 
on Health  

Total 
Benefit 

1 0.000 1.802 0.000 0.000 1.802 0.000 1.802 0.000 0.000 0.000 0.000 0.000 (1.802) 

2 0.000 3.604 0.000 0.000 3.604 0.000 3.604 0.000 0.000 0.000 0.000 0.000 (3.604) 

3 0.904 0.601 0.000 0.000 0.601 0.000 0.601 0.691 0.173 0.013 0.035 0.911 0.311 

4 1.062 0.000 0.024 0.000 0.024 0.102 0.126 0.812 0.202 0.015 0.041 1.070 0.944 

5 1.230 0.000 0.024 0.000 0.024 0.118 0.142 0.939 0.234 0.018 0.048 1.238 1.096 

6 1.421 0.000 0.024 0.000 0.024 0.136 0.160 1.073 0.272 0.020 0.054 1.420 1.259 

7 1.469 0.000 0.024 0.000 0.024 0.141 0.165 1.104 0.281 0.021 0.056 1.462 1.296 

8 1.519 0.000 0.024 0.000 0.024 0.146 0.170 1.135 0.290 0.022 0.058 1.505 1.335 

9 1.571 0.000 0.024 0.000 0.024 0.151 0.175 1.168 0.300 0.023 0.059 1.550 1.375 

10 1.625 0.000 0.024 0.000 0.024 0.156 0.181 1.201 0.310 0.023 0.061 1.596 1.415 

11 1.681 0.000 0.024 0.000 0.024 0.162 0.186 1.235 0.321 0.024 0.063 1.644 1.457 

12 1.739 0.000 0.024 0.312 0.336 0.167 0.192 1.270 0.332 0.025 0.065 1.693 1.501 

13 1.800 0.000 0.024 0.000 0.024 0.173 0.510 1.307 0.344 0.026 0.067 1.743 1.233 

14 1.862 0.000 0.024 0.000 0.024 0.180 0.204 1.344 0.356 0.027 0.069 1.795 1.591 

15 1.927 0.000 0.024 0.000 0.024 0.186 0.211 1.383 0.368 0.028 0.071 1.849 1.639 

16 1.995 0.000 0.024 0.000 0.024 0.193 0.217 1.422 0.381 0.029 0.073 1.905 1.688 

17 2.066 0.000 0.024 0.000 0.024 0.200 0.224 1.463 0.394 0.030 0.075 1.962 1.738 

18 2.139 0.000 0.024 0.000 0.024 0.207 0.232 1.505 0.408 0.031 0.078 2.022 1.790 

19 2.215 0.000 0.024 0.000 0.024 0.215 0.239 1.548 0.422 0.032 0.080 2.083 1.843 

20 2.294 0.000 0.024 0.000 0.024 0.223 0.247 1.593 0.437 0.033 0.082 2.146 1.899 

21 2.377 0.000 0.024 0.000 0.024 0.231 0.255 1.639 0.453 0.034 0.085 2.211 1.955 

22 2.471 0.000 0.024 0.312 0.336 0.240 0.265 1.686 0.471 0.036 0.087 2.281 2.016 

23 2.471 0.000 0.024 0.000 0.024 0.240 0.577 1.652 0.471 0.036 0.086 2.245 1.669 

24 2.471 0.000 0.024 0.000 0.024 0.240 0.265 1.652 0.471 0.036 0.086 2.245 1.980 

25 2.471 (2.571) 0.024 0.000 (2.547) 0.240 0.265 1.652 0.471 0.036 0.086 2.245 1.980 

NPV 10.633 5.329 0.149 0.119 5.596 0.954 6.707 7.798 2.030 0.153 0.398 10.379 3.672 

EOCC 12.00%       AIEC (NRs/m
3
): 0.63         EIRR: 19.46% 




