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ECONOMIC ANALYSIS 
 
A. Background and Approach 
 
1. Energy consumption in Nepal has been dominated by traditional sources. Only 56% of 
households have access to electricity and the country’s per capita electricity consumption is 
around 80 units, one of the lowest in the world. One of some studies1 has established that 
power deficits and load shedding are significantly dampening gross domestic product growth. 
Besides the continued impact of low energy consumption on economic growth, the dependence 
on firewood, biomass, and other traditional sources also has negative impacts on the 
environment.  
 
2. Nepal has been going through acute power deficits for almost a decade. Load shedding 
extends to more than 14–18 hours a day, particularly in the dry season (November–April). 
Further, the power crisis has accelerated shortages and price rises of diesel, which is a fuel 
source for self-generators. The demand–supply gap has been continuously expanding because 
annual power demand growth is at around 10% while there has been little capacity addition from 
new generation plants. In 2008, the government of Nepal declared a national energy crisis. 
 
3. The techno-economically feasible capacity of hydropower in Nepal is considered to be 
43,000 megawatts (MW), whereas the installed capacity so far is only 706 MW, or about 1.6% 
of the theoretical potential. The Nepal Electricity Authority (NEA) owns a major portion (75%) of 
the generation assets of the country, equivalent to total installed capacity of 531 MW. Currently, 
storage-type hydropower represents only 13% of the total hydropower capacity. According to 
the government’s approach paper for the Three-Year Plan (2010/11–2012/13),2 the capacity 
addition targeted under the plan seems difficult to meet. The paper envisaged construction for 
hydropower generation (75 MW) to be initiated in a public–private partnership (PPP) structure. 
Further, it accorded a 30% priority to selection and construction of reservoir-type (or storage-
type) hydropower projects, as opposed to run-of-river schemes.  
 
4. The Asian Development Bank (ADB) country partnership strategy defines Nepal’s power 
sector as the most severe infrastructure constraint on economic growth. More than 85% of the 
country’s hydropower facilities are run-of-river plants and cannot be seasonally regulated for the 
discharge for power. During the dry season, their capacity decreases to around 250–300 MW 
against a current peak demand of well over 1,000 MW—resulting in acute power supply 
shortages. The independent power producers (IPPs) currently contribute 158 MW of installed 
capacity, but all IPPs depend on run-of-river schemes. The thermal power plants are not 
considered to be optimal in the country’s least-cost generation expansion plan due to the cost 
and risks associated with imported fuel supply. To urgently respond to the power shortages, the 
government has emphasized development of year-round power supply capacity. ADB supports 
the government’s road map to develop reservoir-type hydropower. With an installed capacity of 
140 MW with water storage, the proposed Tanahu Hydropower Project will be an important step 
toward mitigating the country’s acute power shortages. 
 
B. Economic Internal Rate of Return, Risk Assessment, and Sensitivity Analysis 
 
5. The project’s economic analysis estimates the net economic benefits and tests the 
sensitivity of these estimates to changes in the basic parameters. The economic evaluation has 
been carried out in accordance with ADB’s Guidelines for Economic Analysis. The project will 
generate about 588 gigawatt-hours (GWh) of annual electricity, of which 50% will be firm 
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energy. The annual generation will fall to 489 GWh after 10 years of operation due to the 
downtime for periodic sediment flushing. Economic benefits will mainly accrue from (i) the 
displacement of more expensive energy sources (captive generation and imports from India) 
during peak hours and (ii) the incremental electricity consumption thanks to the project. While 
environmental benefits will also be achieved from the displacement of fossil fuels, such benefits 
are not internalized due to lack of established frameworks and procedures. 
 
6. The economic analysis has been carried out in two parts: (i) overall economic impact 
assessment of generation, transmission, and rural electrification taken together; and 
(ii) economic analysis of the rural electrification component alone. While carrying out the latter, 
an opportunity cost of generation from the Tanahu Hydropower Project was taken as input to 
the rural electrification component, which is the forgone opportunity cost for the project.  
 
7. Least-cost planning. NEA prepares the long-term generation and transmission 
expansion program for Nepal based on its least-cost generation expansion plan. NEA carried 
out studies to identify storage-type hydroelectric projects and to select priority project(s) to cope 
with increasing peak demand. In the study, an initial total of 102 new projects were identified 
through desk study. The Tanahu Hydropower Project was selected as the priority choice 
following coarse screening based on existing data and information, and fine screening based on 
site-survey results. NEA performed a feasibility study on the project from July 2000 to July 2001. 
In the study, a development plan featuring 122 MW in installed capacity was concluded. In 
2007, The Japan International Cooperation Agency (JICA), as a cofinancier of the project, 
upgraded the capacity to 127 MW based on the project feasibility study. Subsequently, ADB 
started assistance for a detailed engineering study in 2010. During the study, the capacity of the 
project was upgraded to 140 MW. The Tanahu hydroelectric power plant is planned for peak 
demand and is capable of supplying power for 6 hours during peak times throughout the year, 
while supplying power during off-peak times in the rainy season. 
 
8. Supply and demand forecast. Estimates of planned additional capacity have been 
obtained from NEA. It has been assumed that capacity addition will be at the rate of 5% 
annually after financial year (FY) 2018. Generation projections for the project were prepared 
from a month-wise breakup of supply as obtained from the technical study under the project 
preparatory stage. Both demand and supply projections were divided into peak and off-peak 
seasons. 
 
9. In order to project the total demand deficit in Nepal over the next 25 years, the following 
alternative demand projections have been used: 

(i) The NEA annual report includes projections up to FY2027. Projections beyond 
these years were generated based on assumed demand growth rates. The total 
demand was broken up into category-wise demand based on their actual 
proportions in FY2011. 

(ii) The Task Force on 10 Years of Hydroelectric Project Development Planning has 
prepared estimates for demand under low, moderate, and high-growth scenarios. 
Projections are available till FY2019. Projections beyond this year were 
generated based on assumed demand growth rates. 

 
10. Based on a design report for rural electrification, it was assumed that the total load from 
rural electrification will be about 20%, 40%, 60%, 80%, and 100% of its respective potential from 
FY2019 to FY2023 and onwards.  
 
11. Investment costs. The project consists of three main components: (i) generation—from 
a 140 MW reservoir-type hydropower plant with a sediment flushing system; (ii) transmission—
through a 220-kilovolt, 37-kilometer transmission line to evacuate power generated from the 
plant; and (iii) rural electrification—by electrifying 17,636 households in the project vicinity.  
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12. All costs and benefits have been expressed in constant mid-2012 prices. The world price 
numeraire was used. Traded inputs were valued at their border price equivalent values and non-
traded inputs were adjusted to the world price numeraire by multiplying by the estimated 
standard conversion factor of 0.93 (the inverse of a shadow exchange rate factor of 1.07).  
Capital costs, and operation and maintenance (O&M) costs were taken from the detailed project 
reports, with appropriate adjustments to remove taxes, financing costs, and price contingencies. 
The residual economic values of the investment were estimated in the same proportion to 
economic costs as the book values against the financial costs. 
 
13. Investment benefits. To measure the project’s benefits, five consumer categories have 
been considered— (i) domestic, (ii) industrial, (iii) commercial, (iv) irrigation and water supply, 
and (v) others. The total benefits from the project accrue through (i) non-incremental benefits 
from direct resource cost savings (RCS) and (ii) incremental benefits (i.e., additional 
consumption) arising when the output from the project is used to meet additional induced 
demand due to supply availability. The valuation of incremental benefits has been carried out in 
accordance with the methodology outlined in Measuring Willingness to Pay for Electricity.3 While 
the total output from the project has both incremental and non-incremental benefits, the non-
incremental benefits from the rural electrification component have been considered to be the 
replacement of the alternative energy consumed, which is based on the load survey of the 
electrification design report that was prepared for the project. 
  
14. Table 1 summarizes estimated economic benefit quantities and unit values for the first 
few years after the proposed project components have been commissioned. 
 

Table 1: Economic Benefits 

Economic Benefits   Units 2020 2021 2022 2023 

 Incremental output GWh 527.92  527.92  513.87  480.35  
 Non-incremental output GWh 57.77  57.77  71.82  105.34  
 Average willingness to pay $/kWh 0.139 0.141  0.144  0.147  
 Average resource cost saving $/kWh 0.279  0.279  0.279  0.279  

  Aggregate average unit benefit $/kWh 0.161  0.163  0.170  0.183  
GWh = gigawatt-hours, kWh = kilowatt-hours. 
Source: Asian Development Bank estimates. 

 
C. Estimation of Economic Internal Rate of Return 
 
15. A period of 25 years was used for the economic evaluation. Investment is assumed to 
take place from FY2013 to FY2019, and benefits are assumed to be realized from FY2020. In 
the base case, results of the economic analysis have been presented based on demand 
projections by NEA. Results for three other demand scenarios have been derived as part of the 
analysis. Deficit projections are used to estimate the incremental and non-incremental output 
from the project. Table 2 shows the base-case results of the economic analysis based on 
demand projections of NEA. Detailed cost–benefit calculations show that the project is expected 
to deliver significant economic benefits, with an estimated economic internal rate of return 
(EIRR) of 18.40%. Similar analysis of economic cost–benefit streams for the rural electrification 
component alone shows that the EIRR is 25.03%.  
 
 
 
 

                                                
3
 ADB. 2002. Measuring Willingness to Pay for Electricity. ERD Technical Note No. 3. Manila. 
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Table 2: EIRR – Base Case (Generation, Transmission, and Rural Electrification 
Combined) 

Year 
Benefits Costs Net 

Benefits Incremental Non-incremental Total  Capital O&M Generation Total  

2013  -     -     -     34   -     -     34   (34) 

2014  -     -     -     68   -     -     68   (68) 

2015  -     -     -     49   -     -     49   (49) 

2016  -     -     -     50   -     -     50   (50) 

2017  -     -     -     80   -     -     80   (80) 

2018  -     -     -     94   -     -     94   (94) 

2019  -     -     -     32   -     -     32   (32) 

2020  77   29   105   -     14   -     14   92  

2021  78   29   106   -     8   -     8   99  

2022  77   36   113   -     8   -     8   104  

2023  73   52   126   -     8   -     8   118  

2024  67   76   143   -     8   -     8   135  

2025  67   79   146   -     8   -     8   138  

2026  69   79   147   -     9   -     9   139  

2027  70   79   149   -     9   -     9   140  

2028  71   79   150   -     9   -     9   141  

2029  65   100   165   -     9   -     9   156  

2030  56   128   184   -     6   -     6   178  

2031  57   128   185   -     8   -     8   177  

2032  58   128   186   -     8   -     8   178  

2033  59   128   187   -     8   -     8   178  

2034  60   128   187   -     9   -     9   179  

2035  61   128   188   -     18   -     18   170  

2036  61   128   189   -     19   -     19   170  

2037  62   128   190   -     19   -     19   171  

2038  63   128   191   -     20   -     20   171  

2039  64   128   192   -     20   -     20   171  

2040  65   128   192   -     21   -     21   171  

2041  66   128   193   -     22   -     22   172  

2042  67   128   194   -     22   -     22   172  

2043  67   128   195   -     23   -     23   172  

2044  68   128   196   -     24   -     24   172  

2045  69   128   197   -     24   -     24   172  

2046  70   128   197   -     25   -     25   173  

2047  71   128   198   (126)  26   -    (101)  299  

  EIRR      18.40% 

 
16. Sensitivity analysis. The sensitivity of the EIRR was tested for a series of identifiable 
risks, including an overrun in capital, O&M, and generation costs, reduction in RCS and 
willingness to pay, and project delays. The EIRR exceeds 12% in all cases even for significant 
variation in parameters (Table 3). The project is most sensitive to project delays; a robust 
implementation support under the project management contract will be in place to avert such 
project delays and to maximize the economic benefits. 
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Table 3: Sensitivity Analysis 
 

Sensitivity Parameter Variation EIRR (%) 

1. Base case   18.40 
2. Capital cost increase +10% 17.37 
3. WTP reduction  -10% 17.78 
4. RCS reduction  -10% 17.81 
5. O&M increase +10% 18.32 
6. Project delay  1 year 16.58 
7. Project delay 3 years 13.84 
8. Combined effect (2 to 6)  14.51 

    EIRR = economic internal rate of return, O&M = operation and  
maintenance, RCS = resource cost saving, WTP = willingness to pay. 

 

17. Distribution analysis. Table 4 summarizes the distribution of costs and benefits among 
stakeholders, assessed by comparing constant-price financial costs and benefits to economic 
costs and benefits, both discounted at 12%. The consumer benefits from an RCS as output are 
expected to replace consumption of expensive alternative sources like diesel. The financial cost 
of unskilled labor exceeds its opportunity cost, with the difference reflecting a net gain to 
unskilled labor participating in the project—at a cost of sector companies. The overall economy 
will benefit as the economic net present value exceeds the financial net present value by 
$215 million.  
 

Table 4: Distribution Effect Analysis  
 

  NPVs at 12% ($ million) Distribution to Affected Groups ($ million) 

  
Economic Financial Difference 

Sector 
Companies Labor 

Government/ 
Economy 

Electricity 
Consumers 

Benefits               
Incremental consumption  250     250         250 
Resource cost saving  236     236         236 
Revenue  -     335   (335)        (335) 
                
Costs               
Investment               
Tradable  137   142   (6)      6    
Non-tradable  20   23   (2)      2    
Foreign skilled labor  54   56   (2)      2    
Local skilled labor  54   56   (2)      2    
Local unskilled labor  18   25   (7)    7      
Fuel  12   13   (1)      1    
Taxes and transfers  -     10   (10)      10    
O&M            -      
Tradable  15   21   (7)      7    
Non-tradable  2   3   (1)      1    
Foreign skilled labor  6   8   (3)      3    
Local skilled labor  6   8   (3)    3      
Local unskilled labor  2   4   (2)    2      
Fuel  1   2   (1)      1    
Taxes and transfers  -     17   (17)      17    
Supply               

Net benefits  160   (54)  215   (54)  11   52   151  

( ) = negative, NPV = net present value, O&M = operation and maintenance. 
 

D. Conclusion 

21. Detailed cost benefit calculations show that the project is expected to deliver significant 
economic benefits. The combined EIRR is estimated to be 18.40%. Results show that the 
investment is economically viable and benefits are stable against the risk factors. However, 
strong project monitoring is required to avert any project implementation delays. 




