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ECONOMIC ANALYSIS 
 

A. Economic Rationale 

1. Component 1 of the project supports Electricité du Cambodge (EDC) in expanding 
22 kilovolt (kV) sub-transmission lines. These medium-voltage lines will be connected to existing 
and new low-voltage (<0.4 kV) distribution networks owned and operated by private rural 
electricity enterprises (REEs). Three subprojects covering Kampong Thom, Kampong Cham, 
and Siem Reap provinces have been appraised and considered for the economic analysis. 
Together, they represent 1,675 circuit-kilometers (cct-km).1 In 2011, it is estimated that 8.3% of 
households in Kampong Thom, 19.5% of households in Kampong Cham, and 7.3% of 
households in Siem Reap province were supplied by REEs using expensive diesel-generated 
power. The remaining households in the project areas currently rely on car batteries as a source 
of electricity and on kerosene for lighting.2 The economic impact of the project is evaluated in 
accordance with Asian Development Bank (ADB) guidelines.3  
 

1. Sector Context 

2. The rate of household electrification in Cambodia at about 26% is among the lowest in 
Southeast Asia. In Cambodia, 80% of the population lives in areas outside provincial and district 
towns. Only 11% of households in these areas are connected to grid electricity, mainly through 
isolated systems owned and operated by private REEs that generate their own power from 
imported diesel and heavy fuel oil. More than 11 million people, mainly in rural areas, use 
chargeable car batteries as a source of electricity, and kerosene and candles for lighting.  
 

3. In areas supplied by REEs, the electricity tariffs are highly volatile due to the fluctuating 
fuel prices. Tariffs range from $0.65 per kilowatt-hour (kWh) to $0.90/kWh. Besides being 
expensive, electricity services from these isolated systems are generally unreliable and of poor 
quality. For electricity from rechargeable batteries, the cost averages $1.00/kWh. 
 

2. Rationale for Public Sector Involvement 

4. The government has set targets of achieving 100% electrification of villages by 2020 
(estimated to equate to 52% of households being electrified) and 70% electrification of 
households by 2030. It is estimated that 47.4% of households will be connected to the country’s 
expanding grid-electricity infrastructure and 66.2% of households by 2030.4 Under the 2011 
Strategy and Plan for Development of Rural Electrification in the Kingdom of Cambodia, EDC is 
primarily responsible for investing in the expansion of the country’s 22 kV sub-transmission 
backbone network. This will connect the grid substations of provincial towns to existing and new 
distribution networks owned and operated by REEs. REEs will continue to play an important role 
in providing electricity supplies to consumers after connection to EDC’s sub-transmission grid.  
 

3. Least-Cost Analysis 

5. The development of the country’s electrification strategy is the result of extensive 
analysis conducted by the Ministry of Industry, Mines and Energy in cooperation with 
international development institutions. It was found that the least-cost option of building the 
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 A small part of which would be double-circuit lines. 

2
 A household survey conducted in the project areas revealed that around 70% of households use car batteries for 

electricity supply and around 65% use kerosene for lighting.  
3
 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 

4
 The remaining households are considered to receive electricity supply from mini-grids or solar home systems.  
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country’s grid network is through grid extension emanating within a radius of 50 km from a grid 
substation in a provincial town. In more remote areas, villages are to be electrified by 
establishing mini-grids using renewable energy and/or diesel-generated power as a source of 
supply or, for the most remote areas, by providing solar power battery-charging stations and 
solar home systems. It is estimated that by 2020, 3.2% of households will be electrified by mini-
grids, 1.4% by solar home systems, and 47.4% by connection to a REE-operated distribution 
network via EDC’s medium-voltage sub-transmission backbone. 
 

4. Socioeconomic Context 

6. Kampong Cham, Kampong Thom, and Siem Reap provinces are located in central 
Cambodia, bordering the Tonle Sap Lake. The estimated population for the three provinces in 
2011 is 3.3 million, of which about 89% live outside provincial towns. The primary income-
generating occupation of households is rice farming. Non-household consumers such as rice 
mills, other small agribusiness activities, craft work, and small service businesses are present in 
the project areas, and economic activities are likely to increase in line with government plans to 
boost commercial rice farming, other agribusiness, and tourism activities.  
 

7. Electricity from rechargeable car batteries and REEs is expensive. The fact that at least 
70% of households in the project areas consume electricity from such batteries demonstrates 
the importance of electricity to households. A household survey conducted in the project areas 
revealed that most households desire access to grid electricity for their children’s education, to 
reduce electricity costs, obtain health benefits, and access information through television.5  
 

8. Electricity consumption per household varies and is strongly related to the overall 
income of a household. The survey data revealed that, in the project areas, the monthly average 
electricity consumption from car batteries is 2.58 kWh per household, equivalent to an average 
monthly expenditure of $2.61 per household,6 or a unit cost of $1.01/kWh. Those households 
supplied by REEs reported monthly expenditures on electricity of $7.00 and consumption of 
9.87 kWh at an average unit cost of $0.71/kWh.  
 

5. Demand Analysis 

9. The 22 kV sub-transmission lines financed as part of the project will be connected to 
existing and new low-voltage distribution networks owned and operated by REEs. It is 
considered that by 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 a REE-operated, isolated distribution network. 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. These targets can be achieved 
through the connection to EDC’s 22 kV sub-transmission backbone. REEs will reduce their 
power purchase cost, making available financial resources to support further extension of their 
distribution network. In this regard, the government also implements a tariff policy allowing 
REEs to gradually transfer power purchase cost savings to end consumers. In addition, the 
Department of Rural Electrification Fund, a department established within EDC in August 2012, 
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 Households were asked to rank potential benefits of electrification. Children’s education was ranked first or second 

by 56% of households, and reduced costs by 35% of households.  
6
 This refers to recharging of the battery only. It does not include the annual capital cost of $50 for purchasing a new 

battery. 
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is implementing a pilot scheme of providing lower-income households with interest-free loans to 
finance the connection to the electricity grid.7  
 

10. 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 ones 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.8 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.9 
Due to their higher load and therefore lower unit cost, non-household consumers are assumed 
to benefit from a lower electricity price of $0.19/kWh immediately after connecting to the 22 kV 
sub-transmission lines, and demand is assumed to rise from 281 kWh to 500 kWh per month. 
 

B. Project Economic Analysis 

11. Construction of the three already appraised subprojects of the proposed project will 
begin in 2014 and is expected to end in 2017. The economic cost and benefit streams have 
been estimated up to 2041 (25 years from project completion).  
 

1. Valuation of Project Costs 

12. Project costs computed at constant 2012 prices include investment costs and costs for 
operation and maintenance (O&M). The total investment costs for the three subprojects in 
financial terms, excluding interest during construction and contingencies, are estimated at 
$44.36 million. Annual O&M costs are estimated at 3% of total capital costs. The incremental 
costs of power purchases and expanding the low-voltage distribution network (including 
associated O&M costs) to realize the economic benefits of the project were considered in the 
analysis. 
 

13. The costs in financial prices are adjusted to reflect the economic resource cost of project 
inputs in terms of the domestic price numeraire. Costs are allocated into traded goods and 
services, non-traded goods and services, labor, and then adjusted by the appropriate 
conversion factors for Cambodia. Transfer payments (taxes and duties) are excluded from the 
analysis. The investment cost allocation is 53% for traded goods and services, 29% for non-
traded goods and services, and 18% for labor. The O&M cost allocation is 27% for traded goods 
and services, 18% for non-traded goods and services, and 55% for labor. Traded goods and 
services are multiplied by the shadow exchange rate factor of 1.1. As non-traded goods and 
services are assumed to reflect the economic prices, no conversion is applied. Labor costs are 
multiplied by the shadow wage rate factor of 0.9. Applying the conversion factors to financial 
costs gives an overall economic project investment cost of $40.15 million, an economic O&M 
cost of $22.98 million, and an economic incremental cost of $693.69 million.  
 

                                                
7
 Data from the household survey in the project areas revealed that the cost of connection (including connection fee, 

wiring from the meter, and house wiring) to grid electricity—on average $70 to $120—is a barrier.  
8
 The government developed a policy that 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.  

9
 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. 
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2. Valuation of Project Benefits 

14. Supplying grid electricity to households results in (i) displacing alternative electricity 
sources such as car batteries and diesel-generated power (nonincremental economic benefit); 
and (ii) inducing electricity consumption through the grid electricity’s lower price and other 
positive externalities (incremental benefit).10  
 
15. Nonincremental benefit. Displacing electricity consumption from rechargeable car 
batteries and isolated diesel mini-grids with consumption from grid-electricity supply is a 
resource cost saving to the economy. The value of displacing the alternative sources of 
electricity was calculated using the average cost of the avoided alternative electricity source—
for households, $1.01/kWh for car batteries and $0.71/kWh for supply from the diesel mini-grid; 
for non-households, $0.46/kWh from diesel-powered generators.  
 

16. Incremental benefit. Incremental electricity consumption is valued in terms of 
willingness to pay. The average price paid for electricity from alternative sources ($1.01/kWh for 
car batteries and $0.71/kWh for supply from the diesel mini-grid) is used as an indication of the 
willingness to pay. In the project areas, the monthly average quantity of electricity consumed at 
this price was calculated at 2.58 kWh per month for non-electrified households and 9.87 kWh 
per month for households connected to REE-operated, isolated grids. It is considered that 
monthly average household electricity consumption gradually increases to 27.62 kWh. 
Therefore, with the project, consumption is expected to gradually rise by an incremental 
17.75 kWh to 25.04 kWh. The demand function and resulting incremental benefit was estimated 
according to the methodology proposed by Peter Choynowski.11  
 

17. The benefit estimates have been converted to economic prices. Since the non-
incremental benefit represents cost savings, they have a different set of coefficients (factor for 
traded is 0.85, for non-traded 0.05, and for labor 0.1) from those applicable to the incremental 
benefit (factor for non-traded is 1). As energy is internationally traded, the traded component of 
the non-incremental benefit is high. The incremental benefit reflects willingness to pay, which is 
treated as non-traded. 
 

3. Economic Cost-Benefit Analysis 

18. Table 1 presents the details of the cost and benefit streams. The project economic net 
present value (ENPV) is estimated at $20.5 million, and the project economic internal rate of 
return (EIRR) is 17.4%. The economic rate of return reflects the relatively high savings in 
resource costs that will be achieved with the project. Sensitivity analysis of the project economic 
NPV and EIRR was undertaken with respect to key risk factors and assumptions that might 
influence the viability of the project (Table 2).  

 

                                                
10

 Grid-electricity supply does not only result in a change of cost, but other aspects such as better lighting quality, 
more useful hours for productive activities, education, leisure, entertainment, and better access to information. 
These positive externalities are difficult to measure. Therefore, they have not been included in the analysis. The 
cost savings estimated by using the price of alternative electricity supplies represents a conservative approach of 
valuing the economic benefit. 

11
 ADB. 2002. Economics and Research Department Technical Note Series No. 3. Measuring Willingness to Pay for 
Electricity. Manila. 
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Table 1: Economic Cost–Benefit Analysis 
Net Benefits

Year
Project 

Investment

Project

O&M

Incremental 

Power 

Purchase

Incremental 

Low-Voltage 

Extension

Incremental 

O&M

for Low-

Voltage 

Extension

Total
Non-

Incremental
Incremental Total

2012 0.00 0.00 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 0.00 0.00 (0.14)

2014 2.69 0.00 0.00 0.00 0.00 2.69 0.00 0.00 0.00 (2.69)

2015 14.01 0.00 0.00 0.00 0.00 14.01 0.00 0.00 0.00 (14.01)

2016 11.98 0.00 0.00 0.00 0.00 11.98 0.00 0.00 0.00 (11.98)

2017 11.33 0.92 3.73 2.20 1.83 20.01 3.79 5.19 8.98 (11.03)

2018 0.00 0.92 7.06 2.25 3.47 13.70 4.15 10.06 14.21 0.50

2019 0.00 0.92 8.09 1.74 3.97 14.72 4.51 12.57 17.07 2.35

2020 0.00 0.92 9.86 1.78 4.85 17.42 4.88 17.89 22.77 5.36

2021 0.00 0.92 10.84 1.83 5.33 18.92 5.26 20.18 25.44 6.52

2022 0.00 0.92 11.83 1.87 5.83 20.45 5.65 22.51 28.16 7.71

2023 0.00 0.92 12.86 1.91 6.33 22.01 6.05 24.89 30.94 8.93

2024 0.00 0.92 13.90 1.95 6.84 23.61 6.45 27.33 33.79 10.17

2025 0.00 0.92 14.96 2.00 7.37 25.24 6.87 29.82 36.69 11.45

2026 0.00 0.92 16.05 2.04 7.90 26.92 7.29 32.37 39.66 12.75

2027 0.00 0.92 17.16 2.09 8.45 28.62 7.73 34.97 42.70 14.08

2028 0.00 0.92 18.30 2.13 9.01 30.36 8.17 37.63 45.81 15.44

2029 0.00 0.92 19.46 2.18 9.58 32.14 8.63 40.35 48.98 16.84

2030 0.00 0.92 20.64 2.23 10.17 33.96 9.09 43.13 52.22 18.26

2031 0.00 0.92 21.02 0.99 10.35 33.28 9.31 44.21 53.51 20.23

2032 0.00 0.92 21.40 1.01 10.54 33.87 9.52 45.31 54.83 20.96

2033 0.00 0.92 21.78 1.03 10.73 34.47 9.75 46.42 56.17 21.70

2034 0.00 0.92 22.17 1.05 10.93 35.07 9.98 47.55 57.53 22.46

2035 0.00 0.92 22.57 1.07 11.12 35.68 10.21 48.71 58.91 23.23

2036 0.00 0.92 22.97 1.09 11.32 36.31 10.44 49.88 60.33 24.02

2037 0.00 0.92 23.38 1.11 11.53 36.94 10.69 51.08 61.76 24.82

2038 0.00 0.92 23.80 1.13 11.73 37.58 10.93 52.29 63.22 25.64

2039 0.00 0.92 24.22 1.15 11.94 38.24 11.18 53.53 64.71 26.47

2040 0.00 0.92 24.65 1.18 12.15 38.90 11.44 54.79 66.23 27.33

2041 0.00 0.92 25.09 1.20 12.37 39.58 11.70 56.07 67.77 28.19

Total 40.15 22.98 437.78 40.23 215.68 756.83 203.65 908.74 1,112.39 355.56

EIRR 17.4%

NPV $20.5

Economic Costs Economic Benefits

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

Table 2: Sensitivity Analysis 
ENPV

($ miilion)

EIRR

(%)

Switching Value

(%)

Base Case 20.5 17.4

(i) 10% increase in investment costs 17.8 16.4 89.0

(ii) 10% increase in operation and maintenance costs 20.0 17.3 480.0

(iii) 10% increase in power purchase costs 14.1 15.8 35.0

(iv) 10% increase in low-voltage distribution network costs 19.5 17.1 240.0

(v) 10% decrease in benefits 4.8 13.4 (14.0)

 

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




