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  FINANCIAL ANALYSIS  
 
A. Methodology and Major Assumptions 
 
1. The financial evaluation of the proposed investments was carried out in accordance with 
the Guidelines on Financial Management and Analysis of Projects of the Asian Development Bank 
(ADB).1 Financial viability was evaluated by comparing the financial internal rate of return (FIRR) 
against the weighted average cost of capital (WACC). The first two outputs of the project are 
composed of a number of subprojects. For the purposes of this financial evaluation, the 
subprojects were grouped by outcome, rather than by component. The subproject clusters for 
financial (and economic) analysis are as follows: 
 

(i) Kathmandu Valley supply augmentation. Upgrading Barhabise, Lapsiphedi, and New 
Khimti substations from 220 kilovolts (kV) to 400 kV, constructing a new 132 kV substation 
at Koteshwor, and reconstructing 11 kV and 0.4 kV circuits in nine distribution centers 
across Kathmandu, Lalitpur, and Bhaktapur.  

(ii) Province 2 supply augmentation. Adding nine 33/11 kV substations, plus associated 
33 kV, 11 kV, and 0.4 kV line and substation upgrades and reinforcement; upgrading the 
existing 132 kV double-circuit transmission lines from Pathlaiya substation to the 
Parwanipur substation; and constructing a new 132/33 kV substation at Pokhariya to 
enhance supply to Province 2. 

(iii) Pokhara and Bharatpur distribution centers supply augmentation. Reconstructing 
11 kV and 0.4 kV circuits in Pokhara and Bharatpur distribution centers. 

 
2. Nepal passed the Electricity Regulatory Commission Act, 2017, paving the way for the 
formation of the Electricity Regulatory Commission (ERC) to determine cost-reflective end-use 
electricity tariffs for the country (among other measures). Though the ERC has yet to issue tariff 
regulations, Nepal Electricity Authority (NEA) has approached the ERC with a tariff revision 
proposal based on NEA’s current financial performance (or revenue shortfall). For the purposes 
of this financial analysis, it was assumed that the ERC would allow NEA to recover reasonable 
and efficient capital costs, power purchase costs, operation and maintenance (O&M) costs, 
overhead costs, depreciation, interest on loans and on working capital, and a return on equity 
(ROE) at 14%.2 To be conservative and to reflect doubts about the true value of NEA’s assets 
(and thus equity), an ROE of 14% was considered only on new cash equity injections expected 
from fiscal year (FY) 2019 (ended 15 July 2019) onwards. Beyond FY2028, it was assumed that 
tariffs would increase at half the rate of domestic inflation. These assumptions, which have also 
been reflected in the entity financial projections for NEA, result in an average tariff that declines 
approximately 50% in real terms over the 30-year analysis period. 
 
3. The compound average electricity demand growth rate in the country over the past 20 
years before 2019 has been 9%, and over the last 5 years it has increased to about 15% as supply 
constraints have been removed. In lieu of specific demand forecasts for the subproject areas, an 
average growth rate of 9% was adopted. To be conservative and in recognition of other 
investments that will be required to meet demand, cumulative load growth has been capped in 
this analysis at 300%. Sensitivity to demand growth rate was also tested. 

 

 
1   ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  For instance In India, a post-tax ROE of 14% is allowed for generation and transmission companies; for distribution 

companies, an ROE of 16% is allowed for assets employed for retail supply of electricity, and an ROE of 14% is 
allowed for assets employed in electricity distribution. 

https://www.adb.org/Documents/RRPs/?id=50059-003-3
https://www.adb.org/Documents/RRPs/?id=50059-003-3
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4. In general, benefits of the project accrue to NEA through increased electricity sales from 
augmented supply (substation and line) capacity. The Kathmandu Valley supply augmentation 
subproject cluster will add 370 megavolt-amperes (MVA) of primary substation capacity to the 
Kathmandu Valley (a 45% increase over existing and under-construction primary substation 
transformer capacity). NEA will not be able to utilize all this incremental capacity until 
corresponding downstream investments are made to increase the capacity of the distribution 
network in the Kathmandu Valley. The proposed project includes reconstruction of nine of NEA’s 
Kathmandu Valley distribution centers. Based on the intended capacity of the upgraded medium-
voltage circuits in these distribution centers and on an assessment of spare distribution capacity 
elsewhere in the Kathmandu Valley, it is estimated that the project will allow NEA to supply an 
additional 150 MVA of demand in the Kathmandu Valley. This translates to incremental annual 
electricity sales of about 1,000 gigawatt-hours (GWh) by 2034 (which represents about 18% of 
NEA’s total electricity sales in FY2018). The Province 2 supply augmentation subproject will add 
80 MVA of primary substation capacity (a 21% increase over existing and under-construction 
33/11 kV substation transformer capacity). Given other upgrades and reinforcement taking place 
in Province 2, it was assumed that all 80 MVA of this capacity is usable to generate additional 
sales, which translates to an estimated 440 GWh by 2035. The Pokhara and Bharatpur subproject 
cluster focuses primarily on improving NEA’s ability to meet demand in these key urban centers, 
and to reduce outages and improve visual amenity. To this end, the subproject will add 9 MVA of 
feeder capacity in Pokhara and 24 MVA in Bharatpur, resulting in an additional 70 GWh of sales 
by 2034. 
 
5. Further benefits will accrue from the expected improvement in quality of supply that the 
investment will bring, and a reduction in the frequency and duration of medium- and low-voltage 
outages in the distribution centers to be rebuilt. To value this benefit, the estimated average 
outage frequency and duration of medium-voltage feeders was derived from raw data provided 
by NEA, and an 80% reduction was then assumed as a result of the investment (resulting in 
incremental electricity sales for NEA totaling about 7.5 GWh per year by 2038 across the 
Kathmandu Valley, Province 2, Pokhara, and Bharatpur). 
 
6. Loss reduction is expected to be significant in the distribution centers included in the 
investment for the Kathmandu Valley, Province 2, and Pokhara. Average energy losses in 
Province 2 are historically about 30% (of energy input) and about 15% in Kathmandu Valley. Total 
losses in the Pokhara and Bharatpur distribution centers are about 9%. Based on technical 
analysis undertaken over a 10-year time frame, a 25% reduction in technical losses is expected. 
With the adoption of underground cables and aerial bundled conductors for medium- and low-
voltage networks and the introduction of smart metering technology enabled for remote reading, 
commercial losses are also expected to decrease significantly, particularly in the Kathmandu 
Valley, where a 50% reduction has been assumed, and in Province 2, Pokhara, and Bharatpur, 
where a 25% reduction has been assumed, with 75% of this reduction being converted to sales 
(and 25% reducing NEA’s electricity purchases). Overall, loss reduction is estimated at 46 GWh 
per year. 
 
7. Cost streams used to determine the FIRR included land acquisition and development, civil 
works, equipment, incremental O&M costs, engineering consulting and project management 
costs, taxes and duties, and physical contingencies. Price contingencies and financial charges 
during construction were excluded. NEA has not paid corporate tax in recent years and is unlikely 
to do so for the foreseeable future. For this reason, corporate tax was excluded from the analysis 
and tax shields were ignored. Electricity supply costs were estimated, on a seasonal basis, using 
contracted power purchase rates from independent power producers and from the 456 MW Upper 
Tamakoshi project that is expected to be commissioned by December 2020 (and is designed to 
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provide dry season (October to March) peak energy and capacity to Kathmandu). Even though 
almost all independent power producers’ offtake rates are designed to decrease in real terms over 
time, to be conservative, rates were assumed to be constant in real terms during FY2020–2021 
(on the basis that other more expensive plants will need to be progressively commissioned). 
 
B. Weighted Average Cost of Capital 

 
8. WACC was calculated for the overall investment in real terms. The government is 
expected to on lend to NEA on a back-to-back basis, with foreign exchange risk passed to NEA.3 
The government adds a 0.25% service charge to the interest rate of the final loan (but not to the 
rated used to calculate interest during construction. Risk-free rates and market risk premiums are 
not widely reported for Nepal, but the rates for other countries in the region are 7.5% for India, 
12.6% for Pakistan, and 10% for Sri Lanka.4 Asset betas for electricity supply businesses typically 
range from 0.25 to 0.4, giving an equity beta of approximately 1 at a gearing level of 60% (NEA’s 
current level of debt-to-capital). This suggests a required return on equity of 17.5%, assuming no 
tax is payable. The grant contribution from the Government of Norway has been treated as equity 
for the purposes of the WACC calculation. The overall WACC for the project is estimated at 4.8% 
(Table 1). 
 

Table 1: Weighted Average Cost of Capital 
 
 
 
Itema 

 
 

Amount 
($ million) 

 
 

Weight 
(%) 

Pre-Tax 
Nominal 

Cost 
(%) 

 
 

Tax Rate 
(%) 

Post-Tax 
Real 
Cost 
(%) 

 
Weighted 

Cost 
(%) 

ADB concessional OCR loan 200.0 62.1 1.8 0.0 0.2 0.2 
Government of Norway grant 35.0 10.9 17.5 0.0 12.3 1.3 
Equity 87.0 27.0 17.5 0.0 12.3 3.3 
Total 322.0 100.0    4.8 

ADB = Asian Development Bank, OCR = ordinary capital resources. 
Source: ADB estimates. 
 

C. Financial Internal Rate of Return and Sensitivity Analysis 
 
9. Incremental cash flows attributable to the investment over a 30-year period (2020 – 2049) 
were estimated based on the assumptions outlined above. The aggregate cash flow (Table 2) 
yields an FIRR of 7.4%, which is above the WACC of 4.8%, indicating that the investment is 
financially viable. The subproject clusters have FIRRs of 7.0% (Kathmandu Valley supply 
augmentation), 7.5% (Province 2 supply augmentation), and 9.6% (Pokhara and Bharatpur 
distribution centers supply augmentation). 
 

Table 2: Aggregate Financial Internal Rate of Return Calculation 
(NRs million) 

 Revenue  Expenses   

 
Year 

Incremental 
Sales 

 Project 
Capital 

O&M Electricity 
Purchases 

 Net Cash 
Flow 

2020 0       2,988  0            0            (2,988) 
2021 0       7,855  0          56            (7,911) 
2022 0       8,731  0          58            (8,789) 
2023 0       8,731  0          59            (8,790) 
2024 0       4,957  0          61            (5,018) 

 
3  NEA repays in local currency at the prevailing exchange rate of the day (NEA is not allowed to deal in foreign 

currency). 
4  P. Fernandez, M. Martinez, and I. Fernández Acín. 2019. Market Risk Premium and Risk-Free Rate Used for 69 

Countries in 2019: A Survey. IESE Business School. Barcelona. 
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 Revenue  Expenses   

 
Year 

Incremental 
Sales 

 Project 
Capital 

O&M Electricity 
Purchases 

 Net Cash 
Flow 

2025        2,501               0            614         951                935  
        
2049        10,606               0            614      8,073                1,919  
    Terminal Value  3,037 
    FIRR  7.4% 
    FNPV          11,629  

( ) = negative, FIRR = financial internal rate of return, FNPV = financial net present value, 
O&M = operation and maintenance 
Note: Selected years shown for brevity. 
Source: Asian Development Bank estimates. 

 

10. Since 2012, the average tariff has increased by 43% through a 20% increase in FY2013 
and a further 19% increase in FY2017. However, because the tariff had not been increased for 
12 years prior to FY2013 and with domestic inflation ranging from 6% to 10%, real tariffs have 
declined in real terms over the past 15 years. As noted above, there is an expectation that the 
ERC will determine tariffs following general accepted principles of cost recovery and that an initial 
real tariff catch-up will be allowed, but that may not happen. Therefore, analysis was undertaken 
to test the impact of a lower tariff trajectory. Analyses were also carried out to examine the 
sensitivity of the FIRR to changes in the assumed values of capital and incremental O&M 
expenditure, lower-than-expected demand growth, and a delay in implementation. Electricity 
purchase costs could also vary significantly from the rates assumed in the base case, particularly 
if the commissioning of a domestic hydropower plant is delayed, requiring ongoing bulk 
importation from India to continue to bridge supply deficits (in this context a 20% average increase 
in supply costs was tested). A combined scenario (lower demand growth, a delay and increased 
capital costs) was included to test the possible impact of COVID-19. Table 3 shows the results of 
the sensitivity analysis. The project’s FIRR exceeds the WACC in the base case and under most 
scenarios. Tariff remains a material risk to project viability. 
 

Table 3: Sensitivity Analysis 
 
Sensitivity Parameter 

 
Variation 

FIRR 
 (%) 

FNPV 
(NRs million) 

FIRR SV  
(%) 

Base case  
 

7.4         61,439   

1. Annual tariff increases lower than expected –20%a 6.4           6,181  -49.3 

2. Project capital costs higher than expected +20% 5.7           4,491  30.7 

3. Electricity purchase costs higher than expected +20% 4.8                51  20.1 

4. O&M costs higher than expected +50% 6.7           8,148  176.9 

5. Delay in commissioning  1 year 7.2         10,877   

6. Demand growth lower than expected –25%b 4.1  -2,822 -19.8 

7. Combined (2, 5 and 6) 
 

2.6 -9,988  

( ) = negative, FIRR = financial internal rate of return, FNPV = financial internal rate of return, O&M = operation and 
maintenance, SV = switching value 
a The base case assumed annual increases equal to the rate of domestic inflation, approximately 7% per year. For 

this sensitivity, annual increases at 25% of the rate of domestic inflation were tested.  
b  The base case assumed 9% annual demand growth. Demand growth of 75% of 9% (6.75%) was tested respectively 

here. 
Source: Asian Development Bank estimates. 

 
D. Conclusions 
                
11. Financial analysis demonstrates the relatively high financial value to NEA of improving 
electricity supply to its customers. Tariff trajectory, in particular, will remain a risk until the ERC 
announces its approach to regulating tariffs. 
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E. Nepal Electricity Authority Financial Performance and Projections 
 

12. Previous ADB assessments (2014 and 2016) highlighted NEA's persistently poor financial 
performance and low debt-repaying capacity; NEA's accumulated losses had increased to NRs35 
billon by the end of FY2016, and NEA was unlikely to ever repay its loans from the government. 
The need for significant financial restructuring and increases to end-use tariffs was identified as 
critical to put NEA on a firm financial footing and allow it to operate independently, and to fully 
discharge its responsibilities as a network owner and operator. Encouragingly, significant positive 
changes in the financial and operational performance of NEA are now observable. With the help 
of (i) a tariff increase in FY2017; (ii) a program to target commercial electricity losses;                        
(iii) significantly reduced load-shedding in its distribution area; and (iv) a government-backed 
financial restructuring plan, NEA was able to post a net profit of NRs1.5 billion in FY2017, marking 
the first time since FY2018 that a profit had been recorded. The profit increased to NRs2.9 billion 
in FY2018 and the provisional profit for FY2019 was NRs7.2 billion. 
  
13. As part of the financial analysis, 10-year financial projections were developed for NEA 
based on the assumption that ERC will set tariffs based on standard regulatory practice as 
described above, i.e., full cost pass-through from FY2022 onwards and an ROE allowance of 14% 
on equity capital introduced from FY2019 onwards. The financial projections are summarized in 
Table 4. Under this tariff scenario, the health of NEA’s financial performance and position would 
continue to improve; net profit is projected to increase over the forecast period from around 
NRs7.5 billion in FY2019 to NRs17.0 billion by FY2028, and the debt service coverage ratio is 
projected to exceed the covenanted 1.2 from FY2023 onwards. 
 

Table 4: Summarized Financial Projections, 2019–2025 
Item 2019 2020 2021 2022 2023 2024 2025 

  Implementation Operation 
Commercial        
Electricity sales (GWh) 6,381 7,625 8,923 9,996 10,792 11,483 12,235 
Average revenue per unit sold (NRs/kWh) 10.3 10.3 10.3 10.6 11.6 12.7 13.5 
Average cost per unit sold (NRs/kWh) 9.6 9.9 9.6 9.5 10.1 10.8 11.4 
Income statement 

       

Revenue (NRs million) 73,460 85,156 99,060 113,249 132,383 152,497 171,599 
Operating expenses (NRs million) 51,139 64,346 72,759 79,920 90,459 103,570 116,136 
Depreciation (NRs million) 
Overheads (NRs million) 

6,111 
4,033 

6,866 
4,624 

7,928 
4,990 

9,755 
5,276 

12,238 
5,809 

14,023 
6,253 

16,066 
6,737 

Finance costs (NRs million) 4,716 8,499 10,537 13,181 16,572 19,506 21,921 
Net profit before tax (NRs million) 7,462 821 2,846 5,117 7,305 9,145 10,740 
Summary cash flows 

       

Net cash from operations (NRs million)   10,003 9,026 8,778 11,983 17,577 23,104 30,609 

Net cash from investment activities (NRs 
million)   

(40,506) (45,847) (59,863) (80,850) (79,837) (56,119) (62,059) 

Net cash from financing activities (NRs 
million)   

36,622 41,702 53,997 74,348 69,384 44,587 48,235 

Summary balance sheet 
       

Noncurrent assets (NRs million)   254,928 293,909 345,843 416,938 484,538 526,634 572,627 
Current assets (NRs million) 75,797 87,267 97,275 110,860 128,851 152,824 179,912 
Long-term liabilities (NRs million) 149,041 182,520 226,669 288,473 347,627 388,701 434,136 
Interest and royalty arrears (NRs million) 37,393 37,393 37,393 37,393 37,393 37,393 37,393 
Current liabilities (NRs million) 86,682 93,865 97,127 99,110 102,758 107,808 112,731 
Capital and reserves (NRs million) 95,002 104,791 119,323 140,216 163,005 182,949 205,672 
Ratios 

       

Debt service coverage ratio 1.24 0.81 1.01 1.20 1.38 1.53 1.68 
Debt–equity ratio 57:43 60:40 63:37 66:34 68:32 69:31 70:30 

         ( ) = negative, GWh = gigawatt-hour, kWh = kilowatt-hour. Note: Selected years shown for brevity. 
       Source: Asian Development Bank estimates. 


