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FINANCIAL ANALYSIS 
 

A. Introduction 

1. Component 1 of the proposed project supports Electricité du Cambodge (EDC) in 
expanding 22 kilovolt (kV) sub-transmission lines. Three subprojects covering Kampong Thom, 
Kampong Cham, and Siem Reap provinces have been appraised and considered for the 
financial analysis. The financial analysis is carried out in accordance with Asian Development 
Bank (ADB) guidelines.1 The incremental costs and benefits were estimated over the project's 
economic useful life and used as the basis for calculating the financial internal rate of return 
(FIRR). The project is considered financially viable if the FIRR meets or exceeds the project 
cost of funds, as estimated using the weighted average cost of capital (WACC). The key 
assumptions employed in the financial analysis are summarized below. 
 
B. Key Assumptions 

2. Basis for costs and benefits. The project revenues and costs are estimated on an 
incremental basis and expressed in US dollars ($) in constant 2012 prices. Incremental costs 
and benefits are those associated with the project less those under the without-project scenario. 
The without-project scenario assumes that the 22 kV sub-transmission lines are not 
constructed. Incremental costs and benefits are estimated on an annual basis for each year 
ending December 31. A fixed exchange rate of 4,200 riels (KR) to 1$ is applied.  
 
3. Economic useful life. The operating life of the 22 kV sub-transmission lines is assumed 
to be 25 years. Construction is considered to begin in 2014 and expected to end in 2017. 
 
4. Revenue. The 22 kV sub-transmission lines will be extended from grid substations in 
provincial towns and connected to existing and new low-voltage distribution lines owned and 
operated by private rural electricity enterprises (REEs). Incremental revenue is calculated for 
the three sub-transmission line subprojects over their economic useful life on the basis of the 
bulk-supply tariff paid by REEs to EDC, and the estimated incremental energy purchased by 
REEs from EDC to provide power to consumers. A bulk-supply tariff of $0.145 per kilowatt-hour 
(kWh) was considered for the analysis.2  
 
5. Incremental energy sales. The incremental energy sales from EDC to REEs have been 
calculated as the product of the number of household and non-household consumers supplied 
by an REE and the projected demand of household and non-household consumers. The 
incremental demand is estimated in accordance with assumptions used for the project’s 
economic analysis.3  
 
6. It is considered that by the completion of the three subprojects in 2017, 12.3% of 
households in Kampong Thom, 31.5% of households in Kampong Cham, and 11.6% of 
households in Siem Reap will be connected to an REE-operated, isolated distribution network. 

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

2
 EDC sells power to grid-connected REEs at a bulk-supply tariff approved by the Electricity Authority of Cambodia. 

The tariff is discounted depending on the distance of the distribution network extension from EDC’s sub-
transmission connection point. This is intended to create an incentive for REEs to further expand their distribution 
area within their license area.  

3
 Economic Analysis (accessible from Appendix 4 of the PFR report). 
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In line with the government targets, it is considered that in the project areas 66.2% of 
households by 2030 and at least 80% of households by 2040 will receive grid electricity. 
 
7. With the development of the 22 kV sub-transmission line network, the average electricity 
cost for consumers is considered to gradually decline from $1.01/kWh for new REE clients and 
$0.71/kWh for existing REE clients to $0.47/kWh in the first, $0.38/kWh in the second, 
$0.28/kWh in the third, and $0.19/kWh in the fourth year of connection to the 22 kV sub-
transmission line network.4 The lower-priced grid-electricity supply will increase demand for 
electricity. If energy expenditures are assumed to remain unchanged after grid connection, this 
would imply that monthly average household electricity consumption gradually increases to at 
least 27.62 kWh.5 Due to their higher load and, therefore, lower unit cost, non-household 
consumers are assumed to benefit from a reduced electricity price of $0.19/kWh immediately 
after interconnection with the 22 kV sub-transmission lines, and demand is assumed to increase 
from 281 kWh to 500 kWh per month. 
 
8. The estimation of incremental energy purchases takes into consideration low-voltage 
distribution losses of 14.5%.6  
 
9. Costs. The estimated capital cost of the three subprojects is $44.36 million including 
physical contingencies, taxes, and duties. Annual operation and maintenance costs are 
estimated at 3% of capital cost. Achieving the incremental energy sales will also require 
additional power purchases. Power purchase costs by EDC are calculated as the average 
projected power purchase cost for EDC’s main grid. This cost is expected to decrease over time 
as supplies by coal and hydro displace existing fuel oil generation and imports by independent 
power producers.  
 
10. For EDC to achieve the increases in sales revenue will require connecting more 
households. Therefore, the incremental costs of extending the low-voltage distribution network 
to generate the project’s revenues have been considered in the analysis. Other incremental 
costs with regard to related parts of the sub-transmission network (for example substations that 
feed the sub-transmission lines) have been excluded from the analysis, as these would be 
constructed also in the without-project scenario. Losses on EDC’s 22 kV sub-transmission line 
network are assumed at 2.5%. 
 
C. Weighted Average Cost of Capital 

11. The WACC is calculated as the weighted average cost of equity and debt for EDC to 
fund the project (Table 1). The cost of equity was estimated considering that Cambodia is 
currently rated as B2/stable by Moody’s index.7 The closest country to this rating within the 
Association of Southeast Asian Nations (ASEAN) is Viet Nam (rated B1/negative). Vietnamese 
10-year and 15-year local currency-denominated bonds are yielding 12.4%–12.5% at present. 
Inflation rates in Vietnam are significantly higher than in Cambodia, which will tend to increase 
yields. However, using this yield as a guide and allowing for project risk, a cost for EDC funding 

                                                
4
 The government developed a policy whereby REEs gradually reduce their electricity tariff to end consumers to 

balance it with the investment needs of REEs to further expand their distribution network into areas with lower 
density but higher costs.  

5
 A separate survey of villages in Kampong Speu and Svay Rieng provinces revealed that monthly average 

consumption of households connected to the EDC grid increased to 27.62 kWh 
6
 The average loss reported for REEs connected to and receiving supplies from EDC’s main grid (EAC 2010 Annual 

Report). 
7
 The Government of Cambodia does not currently issue bonds.  
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of 15% has been assumed.8 The corporate income tax rate of 20% in Cambodia was applied to 
calculate the WACC on an after-tax basis. 
 

Table 1: Calculation of Weighted Average Cost of Capital 

Equity Debt (ADB) Debt (OFID)

Amount 2.40 45.00 10.00

Weighting 4.2% 78.4% 17.4%

Nominal Rate 15.00% 2.15% 2.65%

Tax 20.0% 20.0%

After-tax nominal rate 15.00% 1.72% 2.12%

Inflation Rate 5.0% 0.5% 0.5%

After-tax real rate 9.52% 1.21% 1.61%

Weighted real WACC 0.40% 0.95% 0.28% 1.63%  
ADB = Asian Development Bank, OFID = OPEC Fund for International 
Development, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 

 
D. Financial Evaluation 

12. The project FIRR is estimated at 3.8%. The FIRR exceeds the 1.63% WACC, meaning 
that the project is financially viable (Table 2). The financial net present value (NPV) is estimated 
at $5.05 million. An analysis was undertaken to test the sensitivity of the FIRR and NPV to 
adverse changes in selected variables (Table 3).  
 
13. Assumptions used for the estimation of the project FIRR are conservative. It can be 
expected that over the 25-year period, electricity consumption will increase and power purchase 
costs will decline, which will strengthen the financial viability of the project in the long term.  

 
Table 3: Sensitivity Analysis  

FIRR

(%)

WACC

(%)

Switching Value

(%)

Base Case 3.8 1.6

(i) 10% increase in investment costs 3.4 1.6 55.0

(ii) 10% increase in operation and maintenance costs 3.7 1.6 140.0

(iii) 10% increase in power purchase costs 1.5 1.6 0.85

(iv) 10% decrease in benefits 0.2 1.6 (0.57)

 
FIRR = financial internal rate of return, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 

                                                
8
 This has also been cross-checked by calculating the implied cost of equity using values for implied risk-free rates 

and equity risk premium obtained from the database maintained by Aswath Damodaran of the Stern Business 
School at New York University (http://pages.stern.nyu.edu/~adamodar/). These give an estimated nominal cost of 
equity financing of around 14.5%. 
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Table 2: Financial Analysis 
Costs Benefits Net Benefits

Power 

Purchase

2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2013 0.14 0.00 0.00 0.00 0.00 0.14 0.00 (0.14)

2014 2.87 0.00 0.00 0.00 0.00 2.87 0.00 (2.87)

2015 15.36 0.00 0.00 0.00 0.00 15.36 0.00 (15.36)

2016 13.42 0.00 0.00 0.00 0.00 13.42 0.00 (13.42)

2017 12.57 0.95 3.70 0.05 2.45 19.72 5.48 (14.29)

2018 0.00 0.95 7.01 0.13 2.50 10.59 10.38 (0.34)

2019 0.00 0.95 8.03 0.23 1.94 11.14 11.89 0.52

2020 0.00 0.95 9.79 0.40 1.98 13.12 14.53 1.00

2021 0.00 0.95 10.76 0.50 2.03 14.23 15.97 1.24

2022 0.00 0.95 11.75 0.59 2.07 15.36 17.44 1.48

2023 0.00 0.95 12.76 0.69 2.12 16.53 18.95 1.73

2024 0.00 0.95 13.80 0.79 2.17 17.71 20.49 1.99

2025 0.00 0.95 14.85 0.90 2.22 18.91 22.06 2.25

2026 0.00 0.95 15.94 1.00 2.27 20.15 23.67 2.51

2027 0.00 0.95 17.04 1.11 2.32 21.41 25.30 2.78

2028 0.00 0.95 18.17 1.22 2.37 22.70 26.98 3.06

2029 0.00 0.95 19.32 1.33 2.42 24.02 28.70 3.35

2030 0.00 0.95 20.50 1.45 2.48 25.37 30.45 3.64

2031 0.00 0.95 20.87 1.48 1.10 24.40 31.00 5.12

2032 0.00 0.95 21.25 1.52 1.13 24.84 31.57 5.21

2033 0.00 0.95 21.63 1.56 1.15 25.28 32.14 5.30

2034 0.00 0.95 22.02 1.60 1.17 25.73 32.72 5.39

2035 0.00 0.95 22.41 1.63 1.19 26.18 33.30 5.49

2036 0.00 0.95 22.81 1.67 1.21 26.64 33.90 5.58

2037 0.00 0.95 23.22 1.71 1.24 27.11 34.51 5.68

2038 0.00 0.95 23.63 1.76 1.26 27.59 35.13 5.78

2039 0.00 0.95 24.05 1.80 1.28 28.08 35.75 5.88

2040 0.00 0.95 24.48 1.84 1.31 28.57 36.39 5.98

2041 0.00 0.95 24.91 1.88 1.33 29.07 37.04 6.09

Total 44.36 23.65 434.68 28.85 44.70 576.24 645.73 40.64

FIRR 3.8%

NPV $5.05

Taxes Total
Sales 

Revenue

Incremental 

Low-Voltage 

Extension

Year Investment O&M

 
FIRR = financial internal rate of return, NPV = net present value, () = negative value 
Source: Asian Development Bank estimates. 




