
Power System Efficiency Improvement Project 
(BAN RRP 37113) 

 

FINANCIAL ANALYSIS 
 
A. Introduction 

1. The financial evaluation of the proposed investments was carried out in accordance with 
the Financial Management and Analysis of Projects.1 The financial evaluation covers the two 
investment components of the project loan: improving generating efficiency (part A) and 
increased renewable energy use (part B). The generating efficiency component involves the 
implementation of a 450 megawatt (MW) combined cycle power plant subproject to replace 
existing generation units with dependable capacity of 226 MW that are past their useful life. The 
implementing agency for this component is Ashuganj Power Station Company (APSC). The 
renewable energy component will (i) implement a 5 MW grid-connected solar photovoltaic 
power subproject, (ii) implement an off-grid solar photovoltaic–wind–diesel power generation 
subproject on Hatiya Island; and (iii) replace existing streetlights in six cities with solar 
photovoltaic-powered light-emitting diode fixtures. The subprojects under the second 
component will be implemented by the Bangladesh Power Development Board (BPDB).  
 
B. Methodology and Major Assumptions  

2. Cost streams used to determine the financial internal rate of return (FIRR) reflect the 
costs of delivering the estimated benefits. The weighted average cost of capital (WACC) was 
calculated and compared with the FIRR to ascertain financial viability. The sensitivity of the 
FIRR to adverse changes in the underlying assumptions was also assessed. This analysis 
determined the subproject proposed under part A to be financially viable.  
 
3.   The costs include land acquisition and development, civil works, equipment, absolute 
and incremental operation and maintenance (O&M) costs, generation costs as applicable to the 
components and subprojects, and contingencies. Taxes and duties were included, as were 
financial charges during construction. For part A, salvage value was considered for the replaced 
assets and the subproject assets. The anticipated capital mix of debt to equity was used for 
estimating the WACC.  
 
4. Capital costs, O&M costs, and taxes were identified, as were direct financial costs. 
Financial benefits are derived from the electricity generated or saved by the project. For part A, 
the tariff calculation for generation is based on the prevailing power purchase agreement 
between APSC and BPDB. For part B, the tariff reflects prevailing regulations in Bangladesh for 
such subprojects.2 Income tax is computed using the prevailing 37.5% corporate income tax 
rate, which is applied to profits.3  
 

                                                
1
  ADB. 2005. Financial Management and Analysis of Projects. Manila. 

2
  For Kaptai, the tariff is 1.25 times the highest purchase price of power from private utilities; for the off-grid and 

streetlights the tariffs are as per the most recent gazette notification of the Bangladesh Energy Regulatory 
Commission (BERC/Tariff/BST(BUB)-01 (Part 01)/2010-11/302 dated 13 February 2011) for applicable consumer 
categories: domestic, small industry, irrigation, high tension, commercial, nonresidential, and street lighting.  

3
  Kaptai will benefit from preferred tax treatment as per the Bangladesh Renewable Energy Policy. Similar benefits 

will be applicable to Hatiya for the solar and wind energy component. 
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C. Financial Internal Rate of Return  

1. Part A: Generation Efficiency Improvement  

5. The subproject will construct a 450 MW gas-fueled combined cycle power plant able to 
operate with an 85% load factor and an estimated availability of 92% to generate 2,936 
gigawatt-hours (GWh) per year (net of 3.90% used in the station). The incremental benefit from 
replacement is estimated at 1,687 GWh per year.  
 
6. The FIRR was calculated based on the estimated fuel cost of Tk0.51 per kilowatt-hour 
(kWh),4 O&M and administration cost of Tk64,000/GWh, fixed maintenance costs of Tk180 per 
kilowatt, and a 4-year construction period with residual value. Major overhaul costs were 
included in the computation of the FIRR. Based on the prevailing power purchase agreement 
between APSC and BPDB, an indicative tariff at Tk2.03/kWh was used for the analysis. Table 1 
shows the FIRR for part A, which was estimated at 7.6%.  
 
Table 1: Financial Internal Rate of Return for Part A (Generation Efficiency Improvement) 

(Tk million)  
Fiscal 
Year 

Capital 
Cost 

O&M 
Cost 

Corporate 
Tax 

Total 
Costs 

Generation 
(GWh) 

Benefit 
from 

Sale of 
Energy  

Salvage 
Value 

Net 
Benefit 

2011 198 - - 198 - - 
 

-198 
2012 5,297 - - 5,297 - - 

 
-5,297 

2013 13,348 - - 13,348 - - 
 

-13,348 
2014 13,685 -111 680 14,255 562 1,454 1,188 -11,612 
2015 - 448 1,332 1,781 1,687 5,335 

 
3,555 

2016 - 376 1,310 1,686 1,687 5,335 
 

3,649 
2017 - 309 1,332 1,641 1,687 5,335 

 
3,694 

2018 - 246 1,520 1,766 1,687 5,335 
 

3,570 
2019 668 160 1,458 2,286 1,366 4,682 

 
2,396 

2020 - 131 1,589 1,720 1,687 5,335 
 

3,615 
2021 - 79 1,806 1,885 1,687 5,335 

 
3,450 

2022 - 30 1,857 1,887 1,687 5,335 
 

3,448 
2023 - -15 1,916 1,901 1,687 5,335 

 
3,435 

2024 - -58 2,168 2,110 1,687 5,335 
 

3,225 
2025 1,119 -124 2,147 3,142 1,366 4,682 

 
1,540 

2026 - -136 2,332 2,197 1,687 5,335 
 

3,138 
2027 - -171 2,630 2,459 1,687 5,335 

 
2,876 

2028 - -204 2,742 2,537 1,687 5,335 
 

2,798 
2029 - -235 2,867 2,632 1,687 5,335 

 
2,704 

2030 - -265 3,221 2,956 1,687 4,682 
 

1,726 
2031 668 -319 3,275 3,624 1,366 5,335 

 
1,711 

2032 - -318 3,487 3,168 1,687 5,335 
 

2,167 
2033 - -343 3,834 3,491 1,687 5,335 

 
1,844 

2034 - -366 3,966 3,600 1,687 5,335 
 

1,735 
2035 - -388 4,111 3,723 1,687 5,335 5,000 6,612 

      
FIRR 

 
7.6% 

      
NPV 

 
18,123.21  

      
WACC 

 
2.16% 

 ( ) = negative, GWh = gigawatt-hour, O&M = operation and maintenance. 
Notes: The fiscal year (FY) ends on 30 June. Major overhauls are required every 5 years for the gas turbine and 
every 10 years for the steam generating system.  
Source(s): Consultant’s estimates 

 

                                                
4
  Considering fuel consumption of 6.37 standard cubic feet per kilowatt-hour and a natural gas price of Tk79.83 per 

1,000 standard cubic feet.  
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2. Part B: Increased Renewable Energy Use 

5. This component includes a 5 MW grid-connected solar photovoltaic power plant, an off-
grid solar photovoltaic–wind–diesel power plant, and the implementation of a large-scale street-
lighting replacement subproject. The Kaptai power plant will be able to operate with a 18% load 
factor and an estimated availability of 97% to generate on average 7.4 GWh per annum.5 The 
off-grid generation plant on Hatiya Island will have 1.0 MW of solar photovoltaic generation, 1.0 
MW of wind energy, and 5.5 MW of diesel-fueled generation, with average generation of 1.4 
GWh from solar photovoltaic, 1.6 GWh from wind, and 20.0 GWh from diesel. The street-lighting 
subproject will replace 33,000 existing streetlights with equivalent solar photovoltaic-powered 
light-emitting diode street-lighting systems in six cities, which will enable electricity savings of 
24.5 GWh/year from other sources.  
 
6. The FIRR for this component was calculated to be negative. Assumptions for O&M costs 
and replacement requirements are subproject-specific. The implementation period assumed for 
all subprojects is 4 years. No residual value has been assumed, though the Kaptai and off-grid 
components will have residual value at the end of the loan term. The subprojects are being 
implemented by BPDB. Tariff assumptions for Kaptai assume that the preferential tariff for 
renewable energy subprojects will apply; for Hatiya and street lighting, tariffs are assumed at the 
rates at which power will be sold to end users. 
 
D. Weighted Average Cost of Capital  

7.  For part A the WACC was calculated in real terms, considering loans from the ordinary 
capital resources of the Asian Development Bank (ADB) and the Islamic Development Bank to 
be extended to the government, which will be onlent to APSC at an interest rate of 4.08% per 
annum for a period of 25 years with a 5-year grace period for the ADB loan, and of 4.83% per 
annum for a term of 20 years with a grace period of 5 years for the Islamic Development Bank 
loan. This was considered in the calculation of the WACC along with an interest rate of 3% per 
annum for the government loan to APSC. The domestic annual inflation rate was assumed to be 
7.2% for the local currency loans. The return on the government contribution as equity was 
taken as 4%. For part B the loan component includes only the ADB loan and the government 
loan. Table 2–3 show the calculation of WACC for each part. 
 

Table 2: Weighted Average Cost of Capital for Part A (Generation Efficiency) 
(%) 

 
    Government   

Financial component ADB IDB Loan Equity Total 

A. Amount (Tk million) 15,750 13,736 1,584 2,376 33,446 
B. Weighting 47.10 41.10 4.70 7.10   
C. Nominal cost 4.08 4.83 3.00 10.00   
D. Income tax rate 37.50 37.50 37.50 

 
  

E. Tax-adjusted nominal cost (C x [1 – D]) 2.55 3.02 1.88 10.00   
F. Inflation rate 0.50 0.50 7.50 7.50   
G. Real cost ([ 1 + E] / [1 + F] – 1) 2.04 2.51 (5.23) 2.33   
H. Minimum rate test (I = 0%) 2.04 2.51 0.00 2.33   
I. Weighted component of WACC 0.96 1.03 0.00 0.17   
WACC  2.16         

( ) = negative, ADB = Asian Development Bank, IDB = Islamic Development Bank, WACC = weighted average cost of 
capital. 
Source(s): Consultant’s estimates 

 

                                                
5
  Before the grid, not considering transformer losses, which range from 1.1% to 2.0%. 
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Table 3: Weighted Average Cost of Capital for Part B (Renewable Energy )  
(%) 

  
Government 

 Financial component ADB Loan  Loan Equity Total 

A. Amount (Tk million) 5,039.93 666.97 1,000.45 6,707.35 
B. Weighting 75.00 10.00 15.00 

 C. Nominal cost 4.08 3.00 4.00 
 D. Income tax rate 37.50 37.50 

  E. Tax-adjusted nominal cost (C x [1 – D]) 2.60 1.90 4.00 
 F. Inflation rate 0.50 7.50 7.50 
 G. Real cost ([ 1 + E] / [1 + F] – 1) 2.00 (5.20) (3.30) 
 H. Minimum rate test (I = 0%) 2.00 0.00 0.00 
 I. Weighted component of WACC 1.50 0.00 0.00 
 WACC  1.50 

   ( ) = negative, ADB = Asian Development Bank, IDB = Islamic Development Bank, WACC = weighted average cost of 
capital. 
Source(s): Consultant’s estimates 

 
E. Sensitivity Analysis 

8. Table  gives the result of the sensitivity analyses of the FIRRs under various scenarios 
for part A. The sensitivity tests are found to provide comfortable FIRRs for each of the individual 
components.  
 

Table 4: Sensitivity Analyses for Part A (Generation Efficiency) 

Scenario FIRR (%) FNPV(Taka million) 

Base case 7.57 18,123.21  
1 year implementation delay 6.37 14,927.94  
10% increase in capital cost 6.58 15,968.09  
10% increase in O&M cost 7.56 18,139.86  
10% decrease on tariff 6.26 13,411.07  

 
( ) = negative, FIRR = financial internal rate of return, FNPV = financial net present value, O&M = operation and 
maintenance. 
Source(s): Consultant’s estimates 

 
F. Conclusion 

9. The FIRR is expected to comfortably exceed the WACC for part A. Sensitivity and risk 
analysis indicates that the FIRR for part A are robust under most conditions. As such, this 
investment component is considered financially viable. The investment component for part B is 
not financially viable. An appropriate compensation mechanism for full cost recovery and risk-
weighted returns would help APSC implement these subprojects to encourage generation from 
renewable energy sources. The successful implementation and operation of these first-time 
projects is expected to provide utilities and the Bangladesh Energy Regulatory Commission with 
a basis for benchmarking the cost of generation and tariff required to make such plants 
financially viable. 
 




