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ECONOMIC AND FINANCIAL ANALYSIS  
 
A. Objective 

1. Initial economic and financial analyses were carried out for three sample subprojects to 
be implemented in Nepal under the Building Climate Resilience of Watersheds in Mountain Eco-
Regions Project.  Analysis focused on the economic feasibility of the individual subprojects. The 
main quantified benefits of the subprojects will be gains in agricultural outputs and 
improvements in domestic water supply during the dry season. These will be made possible by 
the construction of improved water storage ponds and tanks and the protection of their related 
water sources. Project investments do not include irrigation distribution infrastructure for the 
command areas of storage ponds. These investments will be made by the farmer beneficiaries 
themselves but will not be large. This is because the ponds will be located as close to fields as 
possible, and the command areas of individual ponds are likely to be small and to use simple 
on-farm distribution systems.  These investments and ongoing maintenance costs of the 
subprojects have been weighed against the estimated benefits. The three subprojects are 
indicative of the feasibility of the subprojects expected to be implemented under the project. 

B. Approach and Major Assumptions 

2. With- and without-project scenarios were compared to assess the expected quantifiable 
benefits of the subprojects. The present production situation in each subproject command area 
was assumed to continue under the three without-project scenarios. The results under the with-
project scenarios are based on an assessment in each case of the likely impact of improved and 
reliable water sources on agricultural production and domestic water supply.  All subprojects 
were assumed to have an economic life of 20 years.  Quantified production benefits were 
projected to begin to accrue in the year following subproject construction and to build up 
gradually over at least 3 years.   Investment costs were based on the designs for proposed 
interventions at each site. The analysis uses the world price numeraire, a standard conversion 
factor of 0.91, to take into account taxes and other trade distortions affecting prices, and a 
shadow wage rate factor of 0.85 to adjust for surplus unskilled labor both on-farm and during 
project construction (para. 18).1 Economic indicators were estimated without overhead costs—
i.e., costs for project management, technical assistance, training, institutional strengthening, and 
other similar costs.   

C. Estimated Benefits 

3. Quantified benefits.  For all subprojects, initial benefits will accrue from the increased 
crop production generated by the project’s introduction of new or improved systems of reliable 
irrigation to farms within each subproject command area.  Gains will occur in two ways.  First, 
yields will rise when farmers can avail of year-round irrigation for crops that were rain-fed 
without the project or that were only partially and unreliably irrigated.  Second, cropping intensity 
will increase because some land that was not regularly cultivated will be brought under 
cultivation in one or both growing seasons.  For the economic analysis, crop budgets were 
prepared based on information on current yields and inputs provided by farmers, supplemented 
with crop production data for each district compiled by the Department of Agriculture. Data from 
other similar projects were also used. Inputs and anticipated yields for with-project crop budgets 
were based on current good practice in the respective districts, keeping in mind that the project 
will provide no direct support for improving agricultural performance.  Projected yield 
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  This is in line with other recent ADB projects in Nepal. 
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improvements have been restricted to increases of not more than 10%, which can reasonably 
be expected to result from the improved availability of irrigation water and better management of 
the water by farmers the project will aim to provide.  Cropping patterns are based on field 
observations and farmer information for the present situation.  The projections of future cropping 
patterns have taken into account the likely impact of access to reliable irrigation, market 
situations, and an assessment of what is likely to be manageable for households using their 
own labor. The command areas at present and with with-project cropping patterns are shown in 
Table 5. 

4. The project is unlikely to have a significant impact on the overall production of cereals, 
but it may result in the limited replacement of maize with rice where the additional water needed 
is available from irrigation ponds. Any increases in cereal production will help reduce local 
cereal deficits. The project is likely to increase production of potatoes, vegetables, pulses, and 
other cash crops. Local and national demand for vegetables is rising with population and 
incomes, and increased production may also substitute for ongoing imports from India. A small 
but growing market in north India for off-season vegetables produced in hill districts of the 
project areas that have a climatic advantage provide a potential outlet for production. 

5. Other quantifiable benefits will accrue from improved domestic water supply, particularly 
during the dry season.  Based on data from household surveys conducted in the subproject 
areas, the analysis estimated the benefits of improved water supply for each subproject using 
the average travel time for water collection saved. It compared the time used to travel to and 
from existing water sources compared with the time for round trips to the project’s proposed 
new sources. It also estimated average with-project time savings for such activities as waiting in 
line for water (assuming an average waiting time of 10 minutes per trip with the project), the 
average number of trips per household per day, and the average number of days per year with 
limited water supply at existing sources. In Doti, one of the three project districts, it was 
estimated that 40 households that would benefit from improved water supply under the project 
would save 518 hours per year each.  In Dadeldhura District, 100 households would be able to 
benefit, each saving 149 hours per year.   The time saved was valued at two-thirds of the local 
wage rate, since not all the time saved from collecting water would be directly transferable to an 
alternative productive activity. 

6. Non-quantified benefits.  Significant project benefits have not been quantified. Project 
activities to protect the catchment areas of water sources, stabilize hillsides and other landslide-
prone areas, and improve watershed planning and management at the local and national levels 
will all have positive, if long-term, benefits for people living in the areas of the watershed where 
the project will have an impact. These benefits have not been quantified because specific data 
on which to base benefit estimates were not available.    

7. It is also likely that increased agricultural production will provide limited benefits for some 
landless people and other households in and near subproject sites by increasing the demand for 
labor on larger farms.  Increased production surpluses, especially the production of cash crops, 
will benefit local markets and trade in subproject areas. 

8. Improved domestic water supplies during the dry season will also provide health benefits 
through reduced incidence of water-borne diseases for families using the new sources, but 
these benefits cannot be quantified without detailed information. 
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D. Assessment of Financial Impacts 

9. The assessed financial impact of the three subprojects on farm household income is  
based on changes generated by the crop budgets and farm models. Incremental income will 
accrue gradually over 3 to 5 years. Increases in farm income from land within the command 
areas of ponds and tanks may exceed 100% in some cases.  

10. The impact on poverty will be positive in the households benefitting from this part of the 
project’s activities. Small landholders with land in the command area of an irrigation pond could 
expect income from on-farm production of up to NRs50,000 ($590) per year. These beneficiary 
households may also have land in other areas as well as non-farm sources of income.  In 
particular, labor migration to other areas in Nepal, India, and other countries can be a much 
more significant source of income than on-farm crop production.  At the time of the 2011 
census, the proportion of the male population of Bajura, Doti and Dadeldhura districts reported 
as being absent abroad was 9%, 18%, and 13%, respectively. 

11. For households in the three indicative subproject study areas with land in the command 
areas of proposed ponds, estimated incremental income per household will be  
NRs23,800 in Bajura, NRs 24,930 in Dadeldhura and NRs 26,300 in Doti. These are the 
increases projected for the estimated average landholding of about 0.25 hectare (ha) per 
household in all three subprojects. They represent increases of 90%–110% of present 
household crop income. 

12. The interventions for all the subprojects are small.  The communities will contribute 
commitment money before works are constructed and will be responsible for operation and 
maintenance after implementation, in accordance with standard requirement of the Department 
of Soil Conservation and Watershed Management (DSCMW) for interventions at community 
level. The commitment money will become the initial deposit in the contingency fund for major 
repairs, operation, and maintenance. The project therefore presents no ongoing financial 
requirement for district or central government budgets.  Sustainability of individual subprojects 
will be assured by the dependence of the beneficiaries themselves on the continued functioning 
of subproject facilities. 

E. Project Costs 

13. The estimated capital costs of the three subprojects are based on currently applicable 
government unit costs: $165,178 ($6,607 per ha) for Doti; $151,790 ($4,896 per ha) for Bajura; 
and $87,798 ($3,252 per ha) for Dadeldhura. These are the total costs for the subprojects, 
including slope protection and all other related measures. Per ha costs are based only on the 
command areas of proposed ponds, since quantified benefits will come principally from the 
impact of increased irrigation.  In addition, annual operation and maintenance (O&M) costs have 
been included at 2.5% of initial capital costs. 

F. Assessment of Economic Impacts 

14. The economic internal rate of return (EIRR) and the sensitivity results for each of the 
three subprojects are given in Table 1. The EIRRs for the Doti, Bajura, and Dadeldhura 
subprojects are 14.9%, 14.2%, and 21.4%, respectively.  These results have been estimated 
based on direct subproject construction costs and the benefits summarized in paras. 3 and 13. 
No project management or other overhead costs have been included. The sensitivity results 
show that the EIRRs are relatively insensitive to changes in most cost and benefit variables, but 
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that some variations tested lead to EIRRs below 12% for the two subprojects with relatively low 
EIRRs. If capital cost overruns of 10% were combined with 10% declines in the estimated 
subproject benefits over the life of these subprojects, both the Bajura and Doti subprojects 
would have EIRRs below the 12% discount rate.  However, this situation is unlikely to arise. 
Significant benefits of the subprojects have not been quantified (para. 6) and, if it were possible 
to quantify them, these benefits would raise the estimated EIRRs above the levels given for this 
combined cost-rise-benefits-decline scenario. In addition, subproject selection criteria for 
maximum costs per ha and per household will mitigate the risk of this situation occurring. 

15. Other subprojects implemented under the project are likely to have similar costs and 
benefits and, therefore, EIRRs similar to those of the three sample subprojects.  The overall 
project is thus expected to be economically viable. 

16.    The outcomes of individual subprojects would be at risk if farmers did not develop the 
systems to distribute water from the tanks and ponds to their fields, although this seems unlikely 
since ponds will be close to their command areas and the cost of setting up these relatively 
simple distribution systems should be low.  An additional risk is posed by the fact that a high 
proportion of the male population of some of the far western region districts are working abroad 
at any one time. This could reduce the ability or willingness of some households to intensify 
agricultural production or participate in other project activities, which could have a negative 
impact on project outcomes. 

G. Impacts on Poverty 

17. Benefits from each subproject were distributed to the economy (government), farm 
households, and labor, and the relevant proportions accruing to the poor were estimated for 
each category.  For the economy, the proportion applied is the national average poverty level of 
25.2% reported by the Central Bureau of Statistics for poverty in Nepal for 2010–2011. For farm 
households and labor, the headcount poverty ratio of 36.8% for rural areas of the Mid-Western 
and Far-Western Development Regions was used.  The poverty impact ratios for the three 
subprojects are 33.1% for Doti, 32.2% for Bajura, and 30% for Dadeldhura. 

Table 1:  Economic Internal Rate of Return and Sensitivity Results 

Item 
EIRR 
(%) 

NPV 
(NRs’000) 

Switching Value 
(%) 

Doti Subproject    
Base case 14.9 2,101  
Capital costs     +10% 13.1 902 

+17 
                          -10% 16.9 3,310 
All benefits       +10% 16.7 3,510 

-15 
                       -10% 13.0 692 
Costs +10%;  benefits -10% 11.3 (507)  
    
Bajura Subproject    
Base case 14.2 1,415  
Capital costs   +10% 12.5 331 

+13 
                          -10% 16.1 2,500 
All benefits       +10% 15.9 2,641 

-12 
                      -10% 12.3 189 
Costs +10%; benefits -10% 10.7 (875)  
    
Dadeldhura Subproject    
Base case 21.4 4,488  
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Item 
EIRR 
(%) 

NPV 
(NRs’000) 

Switching Value 
(%) 

Capital costs     +10% 19.5 3,845 
+92 

                         -10% 23.6 5,131 
All benefits      +10% 23.4 5,580 

-48 
                        -10% 19.3 3,396 
Costs +10%;  benefits -10% 17.5 2,753  

EIRR = economic internal rate of return, NPV = net present value, NRs = Nepalese rupees 
Source: Consultant’s estimates.  

 

H. Beneficiary Contributions 

18. The DSCWM formally requires beneficiary participation in project costs of 20%–50%, 
depending on type of intervention. In practice, contributions are negotiated case by case, 
although communities must at least commit to assuming all ongoing O&M costs. Any additional 
contribution from the community depends on the capability and needs of the people within it. 
Actual contributions from the beneficiary community have been as low as a few percent of total 
costs and as high as 50%.  

19. Several constraints affect the ability of communities to contribute to subproject costs. 
The average annual household income established by the socioeconomic survey was 
NRs151,000, although incomes varied significantly between households and areas. The ability 
of many households in the project districts to make cash contributions to project and 
maintenance costs is limited, particularly given the large average household size of 6.9 persons 
(for surveyed households).  Labor shortages may be another constraint and could mean that on 
some occasions some households may not have sufficient labor available for regular on- and 
off-farm work or for subproject implementation activities.2  

20. Keeping in mind current DSCWM practice and other factors, beneficiary contributions 
required under the project will be in cash—NRs140 per ha for irrigation schemes and NRs30 per 
household for drinking water schemes. This will be credited to a subproject O&M account, and 
fund the provision of labor and local materials for conservation works and plantings.  

 

                                                
2
  To ascertain the impact of possible labor scarcity, a sensitivity test was applied with the shadow wage rate factor 

equal to 1.0.  In this case, the EIRRs are 13.9%, 12.4% and 20.7% for Doti, Bajura, and Dadeldhura, respectively. 
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Table 2:  Doti Subproject—Financial and Economic Costs 
(NRs) 

Item No. 

Financial Cost Economic 
Cost

a
 Unit Cost Total 

Intake structure 2 1,368,035 2,732,977 2,405,684 
HDPE pipe lining 1 781,932 781,932 725,291 
HDPE pipe from earthen pond and renovation 

masonry pond  
1 

909,206 909,206 824,234 
Rehabilitation of earthen pond and surrounding 

works 1 2,582,118 2,582,118 2,275,128 
Fencing for source protection 1 350,284 350,284 324,098 
Plantation in watershed area  1 2,325,636 2,325,636 2,018,251 
     Subtotal   9,682,153 8,572,686 
VAT—13% of subtotal   1,258,680 0 
General items, contingencies, and other 

expenses 
 - 1,505,575 1,370,073 

          Project Investment   12,446,408 9,942,759 
Distribution network investment by farmers

b
 25 63,750 1,593,750 1,406,803 

               Subproject Total    14,040,158 11,349,562 
ha = hectare, HDPE = high density polyethylene, No. = number, VAT = value added tax  
a
  Economic costs derived by applying SCF, and shadow wage rate factor to estimated labor content. 

b
  Farmer/water users association investment (in hectare) 

Source:  Consultants’ estimates.  
 
 

Table 3:  Bajura—Financial and Economic Costs  
(NRs) 

Item No. 

Financial Cost Economic 
Cost

a
 Unit Cost Total 

Intake structure with bank protection works 1 655,703 655,703 569,212 
Dam inspection for gully erosion 6 454,408 2,726,452 2,366,818 
Earthen pond and HDPE pipe (250 m) from intake 1 2,151,830 2,151,830 1,878,941 
HDPE pipe—earthen pond  to escape (100 m) 1 150,600 150,600 139,742 
Land slide protection (2.2 ha) 1 1,471,544 1,471,544 1,277,439 
Plantation in watershed area 35.8  37,520 1,343,216 1,166,038 

Subtotal   8,499,345 7,398,190 
VAT—13% of subtotal   1,104,915 0 
General items, contingencies, and other 

expenses 
  1,321,648 1,202,700 

 Project Investment   10,925,908 8,600,890 
Distribution network investment by farmers

b
  63,750 1,976,250 1,744,436 

Subproject Total   12,902,158 10,345,326 
ha = hectare, HDPE = high density polyethylene, No. = number, VAT = value added tax 
a
  Economic costs derived by applying SCF, and shadow wage rate factor to estimated labor content. 

b
  Farmer/water users association investment (in hectare) 

Source:  Consultants’ estimates.  
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Table 4:  Dadeldhura - Financial and Economic Costs 
(NRs) 

Item No. 
Financial Cost Economic 

Cost
a
 Unit Cost Total 

RCC tank and HDPE pipe (3 new tanks, 1 repair) 1 3,523,690 3,523,690 3,223,179 
Landslip treatment (0.4 ha) 1 224,756 224,756 219,442 
Plantation in watershed area (4.9 ha) 1 717,850 717,850 522,595 

Subtotal   4,466,296 3,965,216 
VAT—13% of subtotal   580,618 0 
General items, contingencies, & other expenses  - 694,509 623,003 

Project Investment   5,741,423 4,588,219 
Distribution network investment by farmers

b
 27 63,750 1,721,250 1,519,347 

Subproject Total   7,462,673 6,107,566 
 ha = hectare, HDPE = high density polyethylene, No. = number, RCC = roller-compacted concrete, VAT = value 
added tax 
a
  Economic costs derived by applying SCF, and shadow wage rate factor to estimated labor content. 

b
  Farmer/water users association investment (in hectare) 

Source:  Consultants’ estimates. 
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Table 5:  Subproject Cropping Patterns 

% ha. % ha. % ha. % ha. % ha. % ha.

     Command Area 31.00 31.00 25.00 25.00 27.00 27.00

Irrigated rice 0 0.00 0 0.00 5 1.25 0 0.00 5 1.35 0 0.00

Rainfed rice 5 1.55 65 20.15 5 1.25 70 17.50 0 0.00 80 21.60

Maize 80 24.80 30 9.30 75 18.65 18 4.50 85 22.95 20 5.40

Wheat 80 24.80 70 21.70 85 21.15 70 17.50 85 22.95 65 17.55

Millet 10 3.10 0 0.00 10 2.50 0 0.00 10 2.70 0 0.00

Oilseeds (intercropped) 80 24.80 70 21.70 85 21.15 70 17.50 85 22.95 65 17.55

Pulsesb
5 1.55 10 3.10 5 1.25 20 5.00 10 2.70 15 4.05

Potato 0 0.00 10 3.10 5 1.25 10 2.50 0 0.00 10 2.70

Winter vegetables 5 1.55 10 3.10 0 0.00 10 2.50 0 0.00 10 2.70

Summer vegetables 1 0 0.00 5 1.55 0 0.00 3 0.75 0 0.00 0 0.00

Summer vegetables 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

     Total 185 57.35 200 62.00 189 47.30 201 50.25 195 52.65 200 54.00

EIRR   (20 years)

NPV  (20 years)

Crops

Bajura Dotia Dadeldhura

without project with project without project with project without project with project

14.2% 14.9% 21.4%

1,415,266 2,100,678 4,487,717  
EIRR = economic internal rate of return, ha = hectare, NPV = net present value. 
a
 Waterlogged areas of 4.7 ha in Doti are not included in the cropping pattern in this table.  This area grows one crop of upland rice without the project, and upland 

rice followed by wheat on 4.0 ha in the dry season with the project. 
b
 All pulses are intercropped with wheat. 

Source:  Consultants’ estimates.      
  

 
 




