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ECONOMIC ANALYSIS  
 
A. Introduction 

 
1. The economic analysis of the Solar Power Development Project in Solomon Islands was 
conducted in accordance with the Asian Development Bank (ADB) Guidelines for Economic 
Analysis of Projects1. 
 
2. Macroeconomic context. Since 2003, Solomon Islands has experienced positive 
economic growth, except in 2009 at the height of the global financial crisis. Agriculture remains 
the largest contributor to the Solomon Islands’ gross domestic product followed by the service 
and industry sectors. The proportions of the three sectors have remained stable for more than a 
decade. The service sector has grown steadily, but has been slowing in recent years. The 
growth of the economy—especially the growth of the service sector—provides the 
macroeconomic rationale for the project because the service sector has high energy 
consumption. 
 
3. Sector context. Recent economic development in Solomon Islands has been 
accompanied by a steady demand for electricity. Total electricity consumption in Solomon 
Islands was 65.8 gigawatt-hours in 2014 and was divided as follows: commercial 52.2%, 
residential 20.5%, industrial 17.6%, government 9.1%, and others 0.6%. Kerosene lamps are 
the main source of lighting for 79% of households. Other lighting sources for households include 
household solar systems, wood fire, mini hydropower, portable generators, and gas. Only 12% 
of the population has access to continuous electricity through a grid connection. 

 
4. Independent power plants play an increasingly important role in power generation in the 
country. Private companies, churches, and institutions such as Gold Ridge Mining (14 
megawatts), Guadalcanal Plain Plantation Oil Limited (750 kilowatts), and Soltuna (2 
megawatts) have established generation plants.  
 
5. Grid-connected power generation exclusively uses diesel in Solomon Islands. 
Recognizing the importance of electricity to economic development, the government has 
encouraged the utilization of renewable energy to reduce dependence on imported diesel. 
Therefore, lowering dependence on imported diesel, placing downward pressure on tariffs, and 
improving the environment provide the sector rationale for the project. 

 
B. Least-Cost Analysis 

 
6. Least-cost analysis compares the costs of mutually exclusive, technically feasible 
alternatives in a project and selects the option with the lowest costs. This section presents the 
criteria and some of the inputs used to arrive at the least-cost expansion plan and to evaluate 
the project. 

 
7. The economic costs incorporated in the least-cost analysis are capital cost, fuel cost, 
and other operation and maintenance (O&M) costs during the economic life of the alternative 
power generation systems. The least-cost analysis uses mid-2016 constant prices and an 
economic discount rate of 12%. The average incremental economic costs (levelized costs) have 
been analyzed for seven generation options. The average incremental economic cost for the 
base case (solar) is SI$3.80/kilowatt-hour (kWh), which is lower than coal (SI$3.92/kWh), diesel 
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(SI$3.90/kWh), natural gas (SI$3.95/kWh), wind (SI$3.81/kWh), and small hydropower 
(SI$2.82/kWh). The economic and financial viability of small hydropower largely depends on 
available resources. Although small hydropower sites exist near Lata and Kirakira, a 2014 study 
supported by ADB concluded that they were not financially viable for construction.2 The other 
sites do not have hydropower resources. Thus, solar power is the least-cost option. The result 
of the least-cost analysis is consistent with the situation in Solomon Islands, which does not 
have any coal-fired, gasoline, gas, or wind generation plants. Diesel generation is being 
supplemented by small solar and hydropower generation plants.  
 
C. Methodologies and Assumptions 

 
8. The economic analysis compares scenarios with the project and without the project. All 
costs and benefits are expressed in constant mid-2016 prices, and valued using the domestic 
price numeraire method. All taxes and duties are excluded in deriving economic values. The 
financial costs of the foreign component (tradable goods and services) are adjusted to their 
respective economic values using a shadow exchange rate factor of 1.11.  
 
9. The shadow wage rate for unskilled labor is assumed at 0.80 of the prevailing wage rate. 
Unskilled labor usually participates in construction projects by contract and does not have same 
social insurance, health care, and other social benefits as the permanent employees do. 
Therefore, financial costs are adjusted to reflect the economic costs. The conversion factor for 
skilled labor is assumed at 1.0. In addition to wages, skilled labor usually receives social 
insurance, health care, and other benefits. Consequently, financial costs of skilled labor reflect 
economic costs. The proportion of unskilled labor is assumed to be 20% of the civil works.   
 
10. All other local currency costs (including equipment, O&M, and other costs), unless 
otherwise indicated, are assumed to equal their economic costs, after taxes and duties are 
deducted. The analysis is conducted for an asset life span of 20 years and 3 years of 
construction. This is conservative for the types of structures built. The investment composition is 
assumed at 30% for year 1, 30% year 2, and 40% for year 3. No residual value is assumed at 
the end of the 20-year period. 
 
D. Estimates of Economic Costs and Benefits 
 
11. Economic costs. The financial costs of the project consist of the capital cost, fuel cost, 
and other O&M costs.  
 

(i) Capital costs. The capital costs of the project include the civil works, equipment, 
consultants, and other associated costs related to the solar power generation, as 
well as physical contingency.  
 

(ii) Operation and maintenance costs. The O&M costs of the project include the 
purchase of electricity, maintenance and repair, management, and other costs. 
 

12. The financial capital costs for all components, including physical contingencies, are 
converted to economic capital costs by deducting taxes and duties, and then applying the 
relevant conversion factors to the shares of foreign costs, unskilled labor, and other costs.  

                                                
2
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13. Economic benefits. The incremental economic benefits with the project include fuel 
cost savings, operating cost savings, and environmental improvements. 
 

(i) Fuel cost savings. Economic benefits of the project arise from fuel cost savings 
by substituting the diesel generation system with the solar generation system. 
These benefits are the estimated difference in fuel consumption between a solar 
generation system and a diesel generation system with similar capacity (2 MW), 
multiplied by the economic price of diesel. 
 

(ii) Operating cost savings. Economic benefits also arise from reducing operating 
costs (other than fuel) through generation substitution with the project. The cost 
savings are equal to the operation cost differences between a diesel generation 
plant and solar generation plant in Solomon Islands. These include the purchase 
of electricity (i.e., parasitic power usage of power plants); generation costs (e.g., 
lubricants); transport (periodically transporting small diesel volumes to outer 
islands); maintenance and repair; and labor. 
 

(iii) Environmental improvements. The economic benefits from environmental 
improvements are reflected in the reduction of environmental costs from the solar 
generation system compared with the diesel generation system. The 
environmental costs are estimated by multiplying the diesel generation emissions 
by the environmental cost per unit. The diesel generation emissions are 
calculated by multiplying the emission factors in terms of kilogram/kWh by total 
electricity production in terms of kWh per year over the operating period. The 
monetary value of avoided environmental costs from reduced emissions are 
derived using assumed costs of SI$45 per ton for carbon dioxide (CO2); SI$50 
per ton for sulfur dioxide (SOx); SI$30 per ton for znitric oxide (NOx); and SI$20 
per ton for total suspended particulates (TSP). The resulting benefit from reduced 
emissions totals SI$0.4 million per year. 

 
E. Results of the Economic Evaluation 

 
14. Table 1 shows that the project’s economic internal rate of return (EIRR) is 17.9% and the 
economic net present value is SI$39.5 million ($4.86 million). This indicates that the project is 
economically viable since the EIRR exceeds the economic opportunity cost of capital of 12%.  

Table 1: Estimates of Economic Internal Rate of Return  
(SI$ million) 

 Capital O&M Fuel 
Cost 

Savings 

Operating 
Cost 

Savings 

Environmental 
Benefits 

Total 
Benefits 

Net 
Benefits 

2017 33.1  

    

(33.1) 

2018 33.1  

    

(33.1) 

2019 44.1  

    

(44.1) 

2020  1.1 11.2 14.6 0.4 26.2 25.2 

2021  1.1 11.2 14.6 0.4 26.2 25.2 

2022  1.1 11.2 14.6 0.4 26.2 25.2 

2023  1.1 11.2 14.6 0.4 26.2 25.2 

2024  1.1 11.2 14.6 0.4 26.2 25.2 

2025  1.1 11.2 14.6 0.4 26.2 25.2 

2026 15.3 1.1 11.2 14.6 0.4 26.2 9.8 
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 Capital O&M Fuel 
Cost 

Savings 

Operating 
Cost 

Savings 

Environmental 
Benefits 

Total 
Benefits 

Net 
Benefits 

2027  1.1 11.2 14.6 0.4 26.2 25.2 

2028  1.1 11.2 14.6 0.4 26.2 25.2 

2029 8.9 1.1 11.2 14.6 0.4 26.2 16.2 

2030  1.1 11.2 14.6 0.4 26.2 25.2 

2031  1.1 11.2 14.6 0.4 26.2 25.2 

2032  1.1 11.2 14.6 0.4 26.2 25.2 

2033  1.1 11.2 14.6 0.4 26.2 25.2 

2034  1.1 11.2 14.6 0.4 26.2 25.2 

2035  1.1 11.2 14.6 0.4 26.2 25.2 

2036  1.1 11.2 14.6 0.4 26.2 25.2 

2037  1.1 11.2 14.6 0.4 26.2 25.2 

2038  1.1 11.2 14.6 0.4 26.2 25.2 

2039  1.1 11.2 14.6 0.4 26.2 25.2 

  
     

NPV 39.5 

            EIRR  17.9% 

( ) = negative, EIRR = Economic Internal Rate of Return, NPV = Net Present Value, O&M = 

Operation and Maintenance 

Source: Consultants’ estimates. 

 
15. Table 2 presents the results of economic analysis for the five subprojects. Each of the 
subprojects is also economically feasible, with individual EIRRs exceeding 12% (the economic 
cost of capital), and net present values exceeding zero. 
 

Table 2: Economic Internal Rates of Return of Subprojects 

  Total Lata Tulagi Kirakira Malu’u Munda 

NPV (SI$ million) 39.5 3.5 3.5 8.3 1.0 31.6 
EIRR (%) 17.9 15.8 15.8 20.4 13.7 24.7 

    EIRR = economic internal rate of return, NPV = net present value. 
    Source: Consultants’ estimates. 

 
16. Sensitivity analyses were undertaken to gauge the impact of unfavorable changes in 
variables on the net benefits, and to test the robustness of the project’s viability. Sensitivity tests 
were conducted for (i) a 20% increase in the project’s capital costs, (ii) a 20% increase in the 
project’s operating costs, (iii) a 20% decrease in the project’s benefits, (iv) a 20% decline in 
diesel prices, and a (v) 1-year delay in operation.  
 
17. The results show that the overall project is not sensitive to unfavorable changes in the 
expected costs and benefits (Table 3). However, the viability of the Malu’u subproject may be 
particularly vulnerable to adverse developments. A 20% capital cost increase, a 20% benefit 
decrease, or a 1-year delay in operation may result in this subproject site becoming 
economically nonviable. Particular attention will be given to the Malu’u subproject during 
implementation to minimize any possibilities of delays or cost escalations. Sensitivity tests for 
other subprojects do not show similar vulnerabilities.  
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Table 3: Results of Sensitivity Analyses 

 Variables Change 

(%) 

ENPV 

(SI$ million) 

SV       

(%) 

EIRR 

(%) 

SV    

(%) 

Lata      

Base case 
 

3.5  15.8  

Capital cost overrun 20 0.8 26.2 12.8 25.2 

Operating costs increase 20 3.4 455.4 15.6 479.5 

1-year delay in benefits 
 

1.5  13.5   

Benefits decline (20) 0.0 (19.9) 12.0 (19.8) 

Diesel price decrease (20) 2.3 (57.0) 14.5 (59.1) 

Tulagi      

Base case 
 

3.5  15.8  

Capital cost overrun 20 0.8 26.4 12.8 25.4 

Operating costs increase 20 3.3 446.7 15.7 470.1 

1-year delay in benefits 
 

1.5  13.5  

Benefits decline (20) 0.0 (20.0) 12.0 (20.0) 

Diesel price decrease (20) 2.0 (46.5) 14.2 (48.0) 

Kirakira      

Base case 
 

8.3  20.4  

Capital cost overrun 20 5.6 62.4 17.0 49.1 

Operating costs increase 20 8.1 957.1 20.3 1,057.9 

1-year delay in benefits 
 

5.7  17.3  

Benefits decline (20) 3.8 (36.9) 16.1 (38.9) 

Diesel price decrease (20) 6.4 (86.5) 18.6 (93.8) 

Malu’u      

Base case 
 

1.0  13.7  

Capital cost overrun 20 (0.7) 11.9 11.0 12.5 

Operating costs increase 20 0.9 256.4 13.6 262.7 

1-year delay in benefits 
 

(0.1)  11.8  

Benefits decline (20) (1.0) (10.2) 10.2 (9.9) 

Diesel price decrease (20) 0.2 (23.8) 12.3 (23.9) 

Munda      

Base case 
 

31.6  24.7  

Capital cost overrun 20 24.9 94.7 20.7 64.3 

Operating costs increase 20 31.0 1,076.1 24.5 1,229.7 

1-year delay in benefits 
 

23.8  20.5  

Benefits decline (20) 18.0 (46.5) 19.7 (50.7) 

Diesel price decrease (20) 25.6 (105.8) 22.5 (118.6) 

Total      

Base case 
 

39.5  17.9  

Capital cost overrun 20 20.6 41.9 14.7 36.7 

Operating costs increase 20 38.3 687.6 17.7 740.7 

1-year delay in benefits 
 

23.5  15.2  

Benefits decline (20) 11.6 (28.3) 13.8 (29.0) 

Diesel price decrease (20) 27.5 (66.1) 16.2 (69.9) 

 ( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, 
SV = switching value. 
Source: Consultants’ estimates. 
 

18. Once the solar hybrid systems are constructed, Solomon Power will operate and 
maintain them. The project will include capacity building training in O&M of solar power plants. 
Electricity tariffs in Solomon Islands are full cost recovery and provide sufficient revenue to 
cover ongoing O&M costs.  


