
Uttar Pradesh Power Distribution Network Rehabilitation MFF Sector Project (RRP IND 51395-002) 

 

FINANCIAL ANALYSIS 
 

A. Introduction  

1. The project financial analysis was carried out in accordance with Asian Development 
Bank (ADB) guidelines for financial management and analysis of projects.1 The project 
includes (i) conversion of the low-voltage network to aerial bundled conductors (ABC) in rural 
areas and the resultant technical modernization and billing collection improvement in 
communities (output 1); (ii) separation of 11-kilovolt (kV) feeders for agriculture and residential 
consumers (output 2); and (iii) greater capacity for improved financial management and gender-
sensitive workplaces (output 3).  
 
2. The financial viability of outputs 1 and 2 was examined by comparing the incremental 
costs and revenues of the with- and without-project scenarios. A financial discounted cash flow 
analysis was conducted on an after-tax basis in real terms to determine the weighted average 
cost of capital (WACC), the financial internal rate of return (FIRR), and the financial net present 
value (FNPV) to assess the project’s financial viability. A financial analysis ascertained whether 
the FIRR could meet the calculated WACC based on the cost of capital from different financing 
sources. A sensitivity analysis was then conducted to assess the tolerance of the FIRR and FNPV 
to adverse movements. 
 
3. The analysis examined the financial sustainability of the Uttar Pradesh Power Corporation 
Limited (UPPCL) as an executing agency,2 including whether it has adequate financial resources 
to implement and operationalize the project and repay the associated loans. This analysis 
included (i) a review of UPPCL’s historical financial performance and (ii) a financial assessment 
of UPPCL. 

 
B. Financial Cost–Benefit Analyses  

4. Assumptions. The cost–benefit analyses were separately carried out for output 1 
(conversion of the rural low-voltage network to ABCs) and output 2  (separation of 11 kV rural 
feeders), using the following assumptions: 
 

(i) All costs and revenues were expressed in 2020 constant prices and converted 
using $1 = ₹74.9001. 

(ii) All distribution network systems would be installed from 2020 to 2028. 
(iii) The analysis was conducted from 2020 to 2053, including 8 years of construction 

and 25 years of operation of all project assets. 
(iv) Technical and commercial loss reduction with and without project were considered 

based on the feasibility report. 
(v) Depreciation was calculated on a straight-line basis at a rate of 5.28% during the 

initial 13 years of operation and 1.67% during the balance of useful life, allowed 
under the tariff regulations of the Uttar Pradesh Electricity Regulatory Commission 
(UPERC).3 

 
1 ADB. 2005. Financial Management and Analysis of Projects. Manila; and ADB. 2019. Technical Guidance Note on 

Financial Analysis and Evaluation. Manila.  
2 The project has four implementing agencies: Purvanchal Vidyut Vitran Nigam Limited (PuVVNL), Madhyanchal 

Vidyut Vitran Nigam (MVVNL), Dakshinanchal Vidyut Vitran Nigam Limited (VVNL), and Paschimanchal Vidyut Vitran 
Nigam (PVVNL). 

3 Uttar Pradesh Electricity Regulatory Commission (Multi Year Distribution Tariff) Regulations. 2019.  

http://www.adb.org/Documents/RRPs/?id=51395-002-3
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(vi) In line with the assumptions and results of the entity financial analysis, matching 
tax rates were used during the evaluation period. No tax was considered up to 
2026. The minimum alternate tax rate of 17.47% was considered from 2028 to 
2032. The corporate tax rate of 34.94% was considered from 2034.  

 
5. UPPCL will be allowed additional revenues by UPERC to earn a regulated return on 
investment in project outputs 1 and 2, in accordance with UPERC tariff regulations. The 
distribution tariff computation methodology uses the annual revenue requirement (ARR) 
approach, which is the sum of the cost of power procurement, allowed transmission and 
distribution losses, transmission charges, operation and maintenance (O&M) expenses, 
depreciation, interest on loan and working capital, return on equity, and income tax and other 
nontariff income. The tariff computation methodology allows all costs, including those related to 
interest payment, depreciation of 90% of capital cost over 25 years, O&M, foreign exchange 
variations, and corporate income tax, to be passed through with an additional post-tax return of 
15% on capital cost financed using equity. 
 
6. In addition to the increase in ARR because of investments made under the project, 
distribution  losses will be reduced as a result of the project. As UPPCL’s current level of ATC 
losses is above the regulatory norms assumed by UPERC in determining ARR, the reduction in 
distribution  losses from current levels will result in reduced under-recovery of ARR and positive 
cashflows to UPPCL. 

 
7. Incremental cashflows because of output 1. Total electricity consumption without the 
project is assumed to be 128 kilowatt-hours (kWh) per month per consumer and electricity billed 
96.8 kWh per month per consumer in 2029 (at project completion). With the conversion of the 
low-voltage network to ABCs, certain changes to electricity consumption are expected in the 
project area because of reduced opportunities for unauthorized tapping of the distribution network 
(electricity theft). Assumptions include the following: 
 

(i) Electricity consumption will be reduced from 128 kWh to 120 kWh per consumer 
per month in 2029. 

(ii) Billed electricity sales will increase from 96.8 kWh to 98.4 kWh per consumer per 
month in 2029. 

(iii) The electricity purchase requirement will be reduced from 147 kWh to 132 kWh 
per consumer per month in 2029 because of reduced consumption and technical 
losses. 

 
8. The effect will be increased revenues and reduced power purchase cost, resulting in net 
increase in cashflows.  
 
9. Incremental cashflows because of output 2. The separation of 11 kV feeders supplying 
agriculture consumers and residential consumers, the curtailment of supply duration to agriculture 
consumers from 18 hours to 10 hours, and the increase of supply duration to residential 
consumers from 18 hours to 20 hours will have following impacts: 
 

(i) increase in residential electricity consumption by 3.4 kWh per month per consumer 
at project completion;  

(ii) reduction in agriculture electricity consumption because of curtailment of supply 
duration, and energy savings of 297 kWh per agriculture pump per month or 917 
gigawatt hours per annum at project completion; and 



3 

(iii) reduction in technical losses in the medium-voltage network (from 3.6% to 2.0%) 
because of separation of 11 kV feeders supplying agriculture consumers. 

 
10. Project cost. The project’s capital cost was estimated at ₹57 billion, excluding price 
contingency and financing charges during construction. O&M cost was estimated at ₹536 million4 
in the first year of full operation (increasing at the local inflationary rate of 6.63% per annum),5 
consisting of employee cost, repairs and maintenance expenses, and administrative and general 
expenses.  
 
11. Weighted average cost of capital. The project’s WACC is estimated at 4.02% (Table 1). 
The government will onlend the ADB loan to UPPCL as a foreign currency loan on a back-to-back 
basis with the same terms and conditions. In determining the ARR, UPERC allows UPPCL a 
return on equity (ROE) capital of 15.0%.  
 

Table 1: Weighted Average Cost of Capital  

Item 
ADB UPPCL 

Total 
Loan Equity 

A.   Amount ($ million) 500.00 306.40   806.40 
B.   Weightage (%)   62.01   37.99 100.00 
C.   Nominal cost (%)      1.05a   15.00  

D.  Tax rate (%)   34.94    
E. Tax–adjusted nominal cost [C*(1–D)]  

(%) 
   0.68   15.00  

F.   Inflation rate (%)b    1.60     4.00  
G.  Real cost [(1+E)/(1+F)–1)](%)    (0.90)   10.58  
H.  Minimum rate test (I = 0%) (%)    0.00   10.58  
I.   Weighted component of WACC (%)    0.00     4.02  
WACC (%)      4.02 

( ) = negative, ADB = Asian Development Bank, UPPCL = Uttar Pradesh Power Corporation Limited, WACC = weighted 
average cost of capital. 
a The nominal cost of the ADB ordinary capital resources loan is based on the 7-year London interbank offered rate 
(LIBOR) fixed swap rate (0.546 % as of 18 May 2020) plus a spread of 0.50% for sovereign loans.   
b The international and domestic inflation rate is in line with escalation rates published by ADB’s Economic Research 
and Regional Cooperation Department. 
Source: ADB estimates. 
 
12. Financial internal rate of return. The results are summarized in Table 2. The overall 

FIRR is 10.38% and the FNPV ₹35.1 billion (10.58% and ₹24.8 billion for output  1, and 9.92% 
and ₹10.3 billion for output  2), demonstrating financial viability.  
 

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

Yeara   Revenue   Costs   Net Cash Flow 

        Capital Operating   Tax   

2020         0       7,915         0         0      (7,915) 
2021        363      20,222         4         0     (19,862) 
2022       1,218       5,798        12         0      (4,592) 
2023       1,848       5,798        18         0      (3,968) 
2024       4,845       3,440       185         0      1,220  
2025       8,192       3,737       373         0      4,082  

2026       8,259       3,737       383         0      4,139  

 
4 In real terms with 2020 as base.  
5 Based on  WPI– wholesale price index and CPI–consumer price index-based inflation factors considered by UPERC 

in its tariff order for FY2019–FY2020 . Equal weights were considered to arrive at the composite index. 
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Yeara   Revenue   Costs   Net Cash Flow 

        Capital Operating   Tax   

2027       8,655       3,737       393      1,155      3,371  
2028       8,654       2,616       404      1,164      4,471  
2029     10,334         0       536      1,318      8,480  
2052       4,516         0       952      1,213      2,351  
2053       4,432         0       976      1,176      2,279  

          Terminal value:         1,562  

          FIRR (post-tax real):     10.38% 

          FNPV:         35,092  
FIRR = financial internal rate of return, FNPV = financial net present value. 
 a Only selected years shown for brevity.  
Source: Asian Development Bank estimates. 

 
13. Risk and sensitivity analysis. Revenues from tariffs are based on ROE and capital costs 
as defined in the tariff regulations. Therefore, any regulatory change such as a reduced ROE in 
the tariff or disallowance of any project cost component would negatively affect returns. However, 
this regulatory risk is considered limited since the state tariff policy specifies a full cost pass-
through. Under the cost pass-through tariff methodology, price fluctuations in foreign exchange 
variations will have almost no impact on the project’s financial viability, as foreign exchange 
variations are structured as pass-through items. 
 
14. Sensitivity analysis was carried out to examine the sensitivity of the FIRR to adverse 
changes in key variables (Table 3). UPERC will allow justifiable capital and O&M cost increases 
to be passed through in the ARR, so this risk is partially mitigated through sound project cost and 
contract management. On this basis, the proposed project is considered financially viable and 
offers acceptable returns under a range of possible scenarios.  
 
Table 3: Sensitivity of Financial Internal Rate of Return to Adverse Changes in Key Input 

Parameters 
Sensitivity Parameter Variation FIRR  

(%) 
FNPV 

(₹ million)      

  Base case   10.38 35,092 
1 Project capital costs (increased) +20% 7.98 25,259 
2 Operation and maintenance costs (increased) +20% 10.16 33,296 
3 Less-than-expected reduction in electricity purchase due to AB Cabling  -20% 9.50 29,749 
4 Less-than-expected increase in sales due to AB Cabling  -20% 10.30 34,612 
5 Lower residential electricity consumption increases because of feeder 

separation 
 -20% 10.40 35,196 

6 Lower reduction in AWP consumption -20% 9.86 31,954 
7 Delay in commissioning 1 year 8.79 28,214 
8 Combined (1, 2, 3, 4, 5, 6, 7)  5.39 8,818 

ABC = , AWP = , FIRR = financial internal rate of return, FNPV = financial net present value. 
Source: Asian Development Bank estimates. 
 

C. Entity Financial Analysis  

15. UPPCL has five wholly owned distribution companies (DISCOMs), including the 
implementing agencies, Dakshinanchal Vidyut Vitran Nigam Limited (DVVNL), Madhyanchal 
Vidyut Vitran Nigam (MVVNL), Purvanchal Viduyt Vitran Nigam Limited (PUVVNL), and 
Paschimanchal Vidyut Vitran Nigam Limited (PVVNL), providing power to Uttar Pradesh. Because 
of the close relationship between executing agency UPPCL and its subsidiaries, this analysis is 
presented in a consolidated manner for UPPCL. 
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16. Past financial performance. The UPPCL group incurred losses for the past few years 
because of distribution losses higher than allowed by UPERC. UPPCL suffers from cashflow 
deficits because of poor collection efficiency (the ratio between the amount collected and billed 
revenue). Consequently, other financial parameters, including debt–equity ratio and debt-service 
coverage ratio, have been affected.  
 
17. Current status. UPPCL’s recent capex programs have focused on reducing distribution  
losses, increasing electrification, and improving collection efficiency. These schemes are 
expected to result in UPPCL’s operations becoming viable. Because of these initiatives, UPPCL’s 
overall distribution losses were reduced from 25.2% in FY2015 to 18.2% in FY2019. Collection 
efficiency, which was only 74% in FY2016, increased to 77% in FY2019, a trend that is expected 
to improve because of the recent actions taken by UPPCL. The Uttar Pradesh government has 
been highly supportive of UPPCL. The government’s aggregate financial contribution in FY2015–
FY2019 totaled ₹1,138 billion, including equity capital of ₹330 billion. The government is expected 
to continue revenue subsidies and equity contributions.  
 
18. Financial projections. Financial projections have been prepared for FY2020–FY2029 
(Table 4). With the expected operational improvement, UPPCL is likely to report net profit only in 
FY2027. The government, apart from continuing to provide tariff subsidy to UPPCL, is expected 
to provide an aggregate additional revenue subsidy of ₹185 billion in FY2021–FY2023. This would 
enable UPPCL to maintain its debt–equity ratio below 3:1 from FY2022 and debt-service coverage 
ratio of at least 1 from FY2021. While UPPCL is making a concerted effort to improve operating 
parameters and collection of trade receivables, any deficiency would result in continued financial 
losses.  

 
Table 4: Uttar Pradesh Power Corporation Limited Projected Financial Statementsa 

 
D:E = debt–equity, GWh = gigawatt hour. 
a Only selected years shown for brevity. 
Source: Asian Development Bank estimates. 

Rs billion

OPERATING RATIOS 2017 2018 2019 2020 2021 2023 2025 2027 2029

Total electricity sales (GWh) 68,886 78,285 88,138 88,095 94,518 1,10,716 1,26,213 1,42,586 1,61,139

Distribution Loss 21.6% 21.3% 18.7% 17.3% 15.8% 13.4% 12.2% 11.0% 9.9%

Collection Efficiency 73% 77% 77% 78% 81% 88% 92% 95% 95%

FINANCIAL STATEMENTS 2017 2018 2019 2020 2021 2023 2025 2027 2029

PROFIT AND LOSS ACCOUNT Provisional

Total Revenue 487.6       535.6       632.4       706.2       863.4       969.3       1,126.4    1,304.3    1,503.4   

Cost of Power Purchase 441.8       484.2       575.7       579.6       635.4       766.9       906.7       1,052.7    1,224.2   

Employee and other costs 42.6         52.3         56.0         58.2         60.6         65.5         70.9         76.6         82.9        

Bad Debts and Provisioning 4.1           3.7           6.2           11.7         12.8         16.3         19.9         25.6         29.5        

Earnings before Interest, 

Depreciation -0.9          -4.6          -5.5          56.7         154.6       120.6       128.9       149.4       166.9      

Finance cost 20.3         34.5         46.2         57.3         61.0         58.8         52.1         44.8         40.0        

Additional provison for bad debts -           -           -           -           -           34.1         34.1         34.1         34.1        

Depreciation and Amortization 8.6           11.0         11.3         27.8         32.3         44.2         54.4         63.5         72.1        

Net Profit -29.8        -50.1        -62.9        -28.4        61.3         -16.4        -11.7        7.1           20.7        

BALANCE SHEET

Net Fixed Assets 319.2       382.0       488.1       626.3       732.1       867.1       923.4       961.1       981.3      

Financial assets 86.0         108.2       141.1       141.1       141.1       141.1       141.1       141.1       141.1      

Current Assets 618.5       753.9       873.4       996.0       1,073.6    1,016.9    874.6       733.8       653.0      

Total Assets 1,023.7    1,244.2    1,502.7    1,763.4    1,946.8    2,025.2    1,939.1    1,836.0    1,775.5   

Equity 142.6       169.9       156.4       209.2       304.6       341.4       357.7       417.1       507.8      

Non Current Borrowings 435.4       588.1       641.0       794.7       819.7       795.8       682.4       548.7       407.7      

Current Liabilities 445.7       486.1       705.3       759.4       822.5       888.0       899.0       870.2       860.0      

Total Liabilities 1,023.7    1,244.2    1,502.7    1,763.4    1,946.8    2,025.2    1,939.1    1,836.0    1,775.5   

FiNANCIAL RATIOS

D:E Ratio 3.1           3.5           4.1           3.8           2.7           2.3           1.9           1.3           0.8          

Days Receivable 413          460          498          498          497          358          232          132          87           

Days Payable 179          141          217          205          176          153          134          106          88           

Debt Service Coverage Ratio 1.0           1.1           1.1           1.2           1.2          

UTTAR PRADESH POWER CORPORATION LIMITED.                                   

Actual Projection

Actual Projection


