
Yap Renewable Energy Development Project (RRP FSM 44469) 

FINANCIAL ANALYSIS 
 

A. Financial Internal Rate of Return 
 

1. Context of the Analysis 
 
1. The objectives of the project are to increase grid efficiency and reduce dependency on 
high cost diesel generation of Yap State Public Services Corporation. The project comprises 
three electricity generation components for the power sector: (i) a grid-connected roof-mounted 
solar installation of 300 kilowatts (kW); (ii) a two-stage wind turbine development of 1.4 
megawatts (MW); and (iii) a new medium-speed 1.8 MW diesel generator and associated 
electrical works to be operated during off-peak periods at higher efficiency than the two existing 
Deutz diesel engines.  
 

2. Methodology 
 
2. The financial analysis of the project was carried out in accordance with the Asian 
Development Bank (ADB) guidelines: Financial Management and Analysis of Projects. All 
financial costs and benefits are expressed in 2012 prices. Cost streams used for calculating the 
financial internal rate of return (FIRR) are capital investment and operation and maintenance 
(O&M) costs at market prices inclusive of taxes and duties.  
 
3. Project financial costs and benefits. The project financial analysis quantifies costs 
and benefits of the project for the project implementing agency (YSPSC), for the investment 
project as a whole, and for each project component. For each component, project financial costs 
include (i) the initial cost of the hardware and electrical works needed for the installation and 
integration with YSPSC’s electrical grid; (ii) annual and periodic O&M expenditures, including 
parts replacements as needed; and (iii) consulting services for design, tendering, training, and 
project supervision as required (2012–2014). The project physical and price contingencies are 
included in the total financial costs. 
 
4. Weighted average cost of capital. Financial flows are discounted over time using a 
weighted average after-tax real interest rate which is the weighted average cost of capital 
(WACC). The WACC is 1.86%. It is calculated by weighting the costs of different capital sources 
used to finance the project. The expected financing sources are (i) an ADB loan from ordinary 
capital resources (OCR), (ii) an ADB loan from the Asian Development Fund (ADF), and (iii) 
Yap State government counterpart financing.1  
 

3. Calculation of Financial Internal Rate of Return and Sensitivity Analysis  

5. The FIRR of the consolidated project (all three energy components combined, under the 
two-stage wind case) is 13.0%, with a project financial net present value (FNPV) of  
$15.8 million. 

                                                
1
  The ADB OCR loan has a loan term of 25 years, inclusive of a grace period of 5 years, and is subject to a nominal 

interest rate (as of 24 January 2012) of 2.19%, which is the 10-year fixed swap rate reported by ADB on 24 
January 2012, plus a spread of 0.4% per annum and a maturity charge of 0.2% per annum. The ADB ADF loan 
has a loan period of 25 years, inclusive of a grace period of 5 years, and is subject to a nominal interest rate of 2%. 
YSPSC internal funds are assumed to displace a need for commercial borrowing to finance the project, and 
therefore have a nominal opportunity cost equivalent to the cost of commercial borrowing, assumed to be 10.0%. 
The future international inflation rate is calculated at 1.80% and the future local inflation rate (to which the YSPSC 
internal funds are subject) is expected to remain at 3.5%, based on recent historical experience (Asian 
Development Bank. 2011. Key Indicators for Asia and the Pacific 2011. Manila). 



2 
 

 
6. Solar component. The 300 kW grid-connected solar component has an FIRR of 11.6%, 
and a net present value (NPV) of $2.0 million. The financial levelized cost of energy (LCOE) 
from the solar installation, calculated over its 25-year lifecycle discounted at the WACC, is 
$0.20/kWh. In the financial analysis, the solar component is sensitive primarily to variations in 
solar output (kilowatt-hour [kWh]/year), with a sensitivity index (SI) of 1.9,2 and less so to 
variations in either capital cost or the fuel price escalation assumption (the SI for both 
parameters is <1.0). 
 
7. Wind component. The full two-stage wind energy component3 has an FIRR of 11.4%, 
and an FNPV of $7.3 million. The financial LCOE, calculated over the component’s 25-year life 
cycle, is $0.22/kWh. If only the first stage is considered, the wind farm has an FIRR of 8.7% and 
an FNPV of $2.3 million. The financial LCOE from the single-stage wind project is $0.26/kWh. 
The two-stage case does better than stage 1 alone because some fixed costs for stage 1 are 
not repeated for stage 2. Sensitivity analysis of the financial results was carried out for each 
stage of the wind component on the following key parameters: (i) the component’s installed 
capital cost, (ii) annual maintenance costs, (iii) the real rate of annual fuel price increase, (iv) the 
annual energy output of the wind component, and (v) adverse changes in all four parameters 
combined. For both stages, the FIRR and FNPV were found to be sensitive to variations in 
energy output (SI of 2.6 for stage 1 and SI of 2.1 for the two stages combined), but less so to 
the capital cost (SI of 1.6 for stage 1 and 1.1 for the two stages combined), maintenance costs 
(SI of < 1.0, and fuel price escalation parameters (SI of < 1.0). Table 1 summarizes the results 
for the two stages combined. 
 

Table 1: Summary of Financial Sensitivity Analysis, Wind Component 

 
Test Case 

Variation 
(%) 

FNPV 
($’000) 

FIRR 
(%) 

 
SI 

 
Base Case 

 
SV 

SV  
(%) 

Base (reference case) 7,283.30 11.4     

Increase in Costs     

Capital cost  20 5,743.48 8.6 1.06 2,716.68 11,058.78 307.1 
O&M cost  20 6,886.81 10.9 0.27 54.33 527.17 870.2 

Decrease in Benefits     
Fuel price 
escalation  

 
(20) 6,512.22 10.7 0.53 1.85% (3.02%) (263.2) 

Energy 
output  

 
(20) 4,286.82 8.1 2.06 2,127,000.00 1,099,692.00 (48.3) 

Initial Costs Increased (+) and Benefits Decreased (–) 

 20 1,654.37 4.5     

( ) = negative value, FIRR = financial internal rate of return, FNPV = financial net present value, O&M = operation and 
maintenance, SI = sensitivity indicator, SV = switching value. 
Source: Asian Development Bank.  

 
8. Diesel generator component. The medium-speed diesel generator component has an 
FIRR of 15.9%, and an FNPV, using a financial discount rate equal to the WACC of 1.86%, of 
$6.66 million. The small-diesel financial LCOE, including initial cost and fuel and maintenance 
costs calculated over its 25-year lifecycle is $0.42/kWh. Sensitivity analysis was carried out for 

                                                
2
   A 20% variation in solar output is considered highly conservative as the solar resource is estimated using satellite 

data and ground data obtained from the nearby island of Palau, which has similar geographic and climatic 
conditions.   

3
   Based on a 90% exceedance level. 
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the small diesel component on the following key parameters: (i) the component’s installed 
capital cost, (ii) periodic maintenance costs, (iii) the real rate of annual fuel price increase, (iv) 
diesel engine fuel efficiency, and (v) adverse changes in all four parameters combined. The 
FIRR remains above the WACC for variations of 20% in each parameter except for fuel 
efficiency. The sensitivity analysis indicates that the new diesel generator’s fuel efficiency could 
fall by at most 8.4% (from 15.5 kWh/gallon to 14.2 kWh/gallon)4 (Table 2). 
 

Table 2: Summary of Financial Sensitivity Analysis, Small Diesel Component 

 
Test Case 

Variation 
(%) 

FNPV 
($’000) 

FIRR 
(%) 

 
SI 

 
Base Case 

 
SV 

SV  
(%) 

Base (reference case) 6,578.34 15.9     

Increase in Costs     

Capital cost  20 6,044.84 13.3 0.41 2,865.50 9,362.07 226.7 
O&M cost  20 6,124.67 15.1 0.34 1.00 3.89 288.8 

Decrease in Benefits     
Fuel price 
escalation  

 
(20) 6,152.93 15.4 0.32 1.85% (10.39%) (661.7) 

Energy 
output  

 
(20) (11,324.50) Neg 13.61 15.50 14.20 (8.4) 

Initial Costs Increased (+) and Benefits Decreased (–) 

 20 (11,873.80) Neg     

( ) = negative value, FIRR = financial internal rate of return, FNPV = financial net present value, Neg = negative, O&M 
= operation and maintenance, SI = sensitivity indicator, SV = switching value. 
Source: Asian Development Bank  
 

B. Financial Performance and Projections 
 

9. Historical financial performance. YSPSC provides service to close to 100%5 of the 
population in Yap Proper for 24 hours a day. It received operating subsidies only in 2008 to 
cover the fuel bill. In 2008, the Yap State government mandated YSPSC to reimburse 
customers for fuel charges applied since 2006. This posed a liquidity threat to the utility, as it 
was no longer able to collect money from customers until they were fully refunded. The current 
ratio6 dropped from 6.9 in 2007 to 0.7 in 2008. The ratio progressively recovered and reached 
3.3 in 2011. 

10. From 2006 to 2011, excluding 2008, YSPSC had an average net income of $263,885. 
This meant that the utility was able to serve customers while meeting financial obligations 
without requiring government subsidies, and producing a small profit on average. 

11. Debt management has been prudent. In 2007 the debt to debt+ plus equity ratio was 
0.2. The ratio increased to 0.3 in 2010, but never increased above that threshold. The debt is 
entirely long-term debt (repayment above 5 years) and YSPSC has serviced it regularly. Long-
term debt includes the ADB water sector development loan equal to $2.2 million.7 YSPSC has 
performed consistently well in servicing the debt, accounting for and reporting project and 
operating expenditures, and complying with loan covenants.  

                                                
4
  1 gallon = 3.785 liters. 

5
  Total connections cover approximately 60% of households, but one connection typically covers more than one 

household. 
6
  Current assets over current liabilities. 

7
  The total loan was $2.27 million and loan repayment started in 2009. The current loan balance is $2.19 million. 
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12. Projected financial performance. Financial projections through 2025, including YSPSC 
income and losses, assets and liabilities, and flow of funds, were prepared with the following 
assumptions: 

(i) World fuel prices will rise in real terms by 1.85% per year and the real tariff to all 
consumers in Yap will increase annually to compensate for this.  

(ii) YSPSC does not receive any operating grants and subsidies other than the cross 
subsidy embedded in the higher tariff charged to the government, which offsets 
the lower tariff for residential customers. 

(iii) Full depreciation is charged to operating costs for income statement projections.8  
(iv) YSPSC maintains a self-financed commitment to staff training equivalent to at 

least 10% of the payroll.9  
(v) The project components contribute to fuel savings starting in 2014, with the 

exception of the second stage of the wind component. Operation of the second 
wind component starts in 2016. 

 
13. Financial performance and projections with the project. The financial projections 
show that the project can save up to 25% fuel costs compared with the no investment scenario. 
The projected financial performance of YSPSC, with the project, is summarized in Table 3. 

14. YSPSC incurs new debt to finance the project, but annual fuel savings exceed debt 
service costs. The financial projections show that the project will allow cash savings before 
2018, the year in which debt service costs will start. YSPSC will maintain adequate liquidity 
(current ratio above 1) throughout the life of the project. The debt to debt plus equity ratio 
exceeds 0.5 in 2 years over the period, the years when the new debt is first recorded in 
YSPSC’s books. The debt service coverage ratio is consistently above 1.2 throughout the life of 
the project. A value of 1.2 for the ratio is considered the minimum requirement for a utility to be 
able to service its debt without posing a threat to liquidity. 

C. Financial Management Assessment 

15. A financial management assessment, carried out under the project preparatory technical 
assistance, found that existing accounting policies and procedures are adequate to 
accommodate the project’s management requirements. The assessment did not find any 
significant weaknesses in YSPSC’s accounting policies, information systems, or accounting and 
reporting procedures. YSPSC has well-developed capacity in financial management, is staffed 
by qualified personnel including an accounting manager, a comptroller’s consultant, as the 
position of controller is currently vacant, a payroll accountant, a purchasing and supply 
accountant, and a customer service manager, supported by clerks and other subordinate 
personnel. The accounting manager reporting to the YSPSC board of directors, carries out an 
internal audit on an on-going basis, as the utility is too small to warrant the creation of a 
separate internal auditing section. YSPSC utilizes the commercial software package Peachtree 
for all accounting functions and financial reporting. Accounting and other management functions 
are guided by a policies and procedures manual. Staff qualifications and job descriptions are 
contained in a personnel manual. 

                                                
8
  It is understood that, in practice, YSPSC intends to charge only 50% of depreciation to operating costs to be 

recovered by the tariff. 
9
   In recent years, expenditures on training have been much higher, but have been largely funded by external grants, 

which cannot be counted on in the future. 



 

Table 3: Projected YSPSC Financial Performance, with the Project ($ million) 
 

Item 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Projected Income and Expenses                

Operating revenues                

Electricity sales 5.12 6.04 6.15 6.25 6.36 6.45 6.57 6.68 6.80 6.92 7.05 7.18 7.32 7.46 7.60 

Net operating revenues 5.68 6.60 6.71 6.82 6.93 7.03 7.14 7.26 7.38 7.51 7.64 7.77 7.91 8.05 8.20 

Operating expenses                

Fuel and lube oil 4.27 4.77 4.40 4.22 4.32 3.95 4.05 4.15 4.25 4.36 4.47 4.58 4.69 4.81 4.93 

Salaries and wages 0.86  0.74  0.75  0.75  0.76  0.77  0.78  0.78  0.79  0.80  0.81  0.82  0.82  0.83  0.84  

Other operating expenses 1.04 1.23 1.40 1.52 1.52 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64 

Total operating expenses 6.17 6.74 6.55 6.49 6.60 6.36 6.47 6.57 6.69 6.80 6.92 7.04 7.16 7.29 7.41 

Income (loss) from operations (0.50) (0.14) 0.16 0.32 0.33 0.67 0.68 0.69 0.70 0.71 0.72 0.73 0.75 0.77 0.78 

Nonoperating income (expenses) 
0.24 (0.07) (0.25) (0.24) (0.24) (0.24) (0.23) (0.23) (0.22) (0.22) (0.21) (0.21) (0.20) (0.19) (0.19) 

Net income (loss) 1.11 (0.21) (0.08) 0.08 0.09 0.43 0.44 0.46 0.47 0.49 0.51 0.53 0.55 0.57 0.60 

Assets and Liabilities                

Noncurrent assets 8.37 8.23 12.10 14.51 14.03 16.54 15.93 15.32 14.71 14.11 13.50 12.89 12.29 11.68 11.07 

Current assets 3.25 6.42 7.73 7.67 7.64 7.54 7.59 7.47 7.30 7.21 7.06 6.89 6.81 6.81 6.83 

Total assets 11.63 14.66 19.83 22.18 21.67 24.08 23.51 22.80 22.01 21.32 20.56 19.79 19.10 18.49 17.90 

Net assets (equity) 6.96 1.50 6.73 9.30 9.00 11.63 11.29 10.86 10.35 9.94 9.47 9.26 9.14 9.12 8.99 

Current liabilities 1.00 0.45 0.63 0.64 0.67 0.68 0.70 0.70 0.71 0.72 0.99 1.00 1.00 0.89 0.99 

Noncurrent liabilities (long-term debt) 3.67 12.71 12.47 12.24 12.01 11.77 11.52 11.24 10.95 10.66 10.10 9.53 8.95 8.48 7.92 

Total liabilities 4.67 13.16 13.10 12.89 12.67 12.45 12.22 11.94 11.66 11.38 11.09 10.53 9.95 9.37 8.91 

Total net assets and liabilities 11.63 14.66 19.83 22.18 21.67 24.08 23.51 22.80 22.01 21.32 20.56 19.79 19.10 18.49 17.90 

Cash Flow                

Net change in cash and cash equiv. 0.95 3.64 0.87 (0.33) (0.31) (0.36) (0.23) (0.35) (0.42) (0.32) (0.64) (0.38) (0.29) (0.07) (0.26) 

Average cash balance 3.13 5.43 7.68 7.95 7.64 7.30 7.01 6.72 6.34 5.97 5.49 4.98 4.65 4.47 4.30 

Selected Performance Ratios                

Debt to debt + equity ratio 0.32 0.61 0.51 0.46 0.46 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.40 0.40 0.39 

Debt service coverage ratio (0.50) 2.22 4.03  5.32  5.26  7.07  7.03  2.92  2.93  2.95  2.50  2.52  2.55  3.06  3.10  

Current ratio 3.27 14.19 17.25  16.66  15.72  15.01  14.43  8.64  8.32  8.09  6.88  6.65  6.51  7.30  7.21  

( ) = negative value, YSPSC = Yap State Public Service Corporation. 
Source: Asian Development Bank estimates. 
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