
Solar Power Development Project (FFP NAU 49450) 

 

ECONOMIC ANALYSIS 

 

A. Macroeconomic and Sector Context 
 
1. Nauru is a one-island Pacific country and one of the smallest in the world. It has a total 
population of about 13,300 and a surface area of 21 square kilometers. Access to grid electricity 
is at almost 100%, but the cost of power generation is high because of the heavy reliance on 
imported diesel to produce the power. Only about 3% of the current energy demand of 
28.09 gigawatt-hours is covered by existing solar installations. The nationwide electricity demand 
from residential, industrial, commercial, and government customers is forecast at 40.65 gigawatt-
hours in 2025. 
 
2. The energy sector policy of Nauru is managed by the Department of Commerce, Industry 
and Environment. Investments in the sector are guided by the Nauru Energy Road Map 2014–
2020, which set a renewable energy generation target of 50% by 2020.  
 
B. Project Outputs and Least-Cost Option Analysis 
 
3. The project will have three outputs: (i) installation of a 6-megawatt (MW) grid-connected 
solar power plant, i.e., site preparation, ground-mounted solar panels, substation, and auxiliary 
plant facilities; (ii) installation of a battery energy storage system (BESS); and (iii) capacity building 
for Nauru Utilities Corporation (NUC). 
 
4. A least-cost analysis of alternative options considering the levelized cost of energy (LCOE) 
was carried out to determine whether the options identified and included in the project would 
represent the least-cost means of meeting forecast growth in demand. Several different energy 
generation technologies are potentially available in Nauru: diesel generators, solar panels, wind 
turbines, and ocean thermal energy conversion. Nauru has poor wind resources—an annual 
4.22 meters per second at 30 meters above ground level, according to the IRENA Country 
Lighthouse Report.1 The report indicates that this is at the low end for practical wind generation. 
Wind is therefore not considered to be a suitable energy option. 
 
5. Energy generation from diesel comes at a cost of $310 per megawatt-hours (MWh). This 
includes $270/MWh in fuel costs and $40/MWh in operating costs. Solar generation has an LCOE 
of $70/MWh. The results of the least-cost analysis are in Table 1. 
 

Table 1: Least-Cost Power Generation in Nauru 

Generation Capacity 
(MW) 

Estimated 
LCOE 

($/MWh) 

Fuel Costs 
($/MWh) 

O&M Costs 
($/MWh) 

Annual 
Power 
Output 
(MWh) 

Diesel generator 17.9  310 132.89 194.94 44,854 
Solar panel 6.0 70 0 48.13 14,035 

LCOE = levelized cost of energy; MW = megawatt, MWh = megawatt-hour, O&M = operation and maintenance. 

 
1 IRENA, 2013.  Abu Dhabi. Renewable energy opportunities and challenges in the Pacific Islands region: Nauru. 
http://www.sustainablesids.org/wp-content/uploads/2016/11/IRENA2013Pacific-Lighthouse-Nauru.pdf  

http://www.adb.org/Documents/RRPs/?id=49450-009-2
http://www.sustainablesids.org/wp-content/uploads/2016/11/IRENA2013Pacific-Lighthouse-Nauru.pdf
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C. Assumptions and Parameters 
 
6. The economic analysis was undertaken in accordance with Asian Development Bank 
(ADB) guidelines and other good practice guides.2 All costs and benefits are expressed in 2018 
United States dollar prices. The economic evaluation of the project was carried out by comparing 
with-project and without-project scenarios using the world price numeraire. The economic costs 
of the project include (i) capital cost, including civil works, electrical and mechanical works, and a 
control system for the BESS; and (ii) O&M costs, including the cost of replacing depreciated 
equipment. These costs exclude taxes and duties, financial charges, and price contingencies, but 
include physical contingencies. Residual value is assumed as zero. The ADB 2004 guidance on 
shadow exchange rates indicates a typical adjustment factor of 0.8–1.0 for Pacific island 
countries. Non-tradable commodities (domestic resources) were valued through shadow prices 
using a standard conversion factor of 0.92.3 In the absence of detailed labor cost estimates, the 
labor component of costs and benefits was adjusted through use of an industry-standard shadow 
wage rate factor of 0.75. 
 
7. A 25-year period excluding design, procurement, and construction was used in the 
economic analysis. The economic viability of the project was determined by computing the 
economic internal rate of return (EIRR) and comparing it with the economic opportunity cost of 
capital of 9%. The viability of the project was tested through sensitivity analysis under scenarios 
in which key variables such as capital costs, operation and maintenance (O&M) costs, and 
benefits changed from those anticipated.  
 
D. Economic Costs and Benefits 

 
8. Costs. The economic costs include (i) capital costs of civil works, equipment, materials, 
and site preparation, as well as consulting services; and (ii) O&M costs, including the cost of 
replacing depreciated assets. The financial cost of the project. excluding taxes and duties and 
price contingencies, is $24.15 million, with an economic cost of $23.75 million. A 3-year 
construction period was assumed, with an equal annual distribution of costs. The maintenance 
cost was estimated at $0.65 million (in economic terms) in the first year of operation. 

 
9. Benefits. The net economic benefits in the analysis were derived by comparing the with-
project and without-project scenarios. Without the project, it is assumed that NUC would serve 
demand through existing generation capacity. Benefits are calculated as the sum of two 
components: (i) non-incremental benefits, which are estimated as the resource cost savings that 
result from displacing higher-cost diesel power with solar power under the with-project scenario; 
and (ii) incremental benefits resulting from a reduction in unmet demand for electricity by installing  
additional generating capacity to the system under the with-project scenario.  
 
10. Incremental benefits are estimated as avoided fuel costs resulting from installing a solar 
power system to replace existing diesel generators over the 25-year period of analysis. 
 
11. Avoided fuel costs are quantified by calculating the cost difference between buying and 
transporting diesel to generate power against the cost of solar energy generation. The power 
supplied to the electricity grid in Nauru generates 35,813 MWh. Most of this power comes from 

 
2 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila.   
3 ADB. Sustainable and Climate-Resilient Connectivity Project. https://www.adb.org/sites/default/files/project-
documents/48480/48480-003-rrp-en_0.pdf  

 

https://www.adb.org/sites/default/files/project-documents/48480/48480-003-rrp-en_0.pdf
https://www.adb.org/sites/default/files/project-documents/48480/48480-003-rrp-en_0.pdf
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diesel generators, which consumed 9,207,805 liters of fuel in fiscal year 2018 (ended 30 June 
2018). With the project, the estimated diesel fuel consumption is estimated at 6,540,294 liters, 
compared with 9,207,805 liters in the without-project scenario. The estimated reduction in diesel 
fuel consumption is computed at 2,667,511 liters per year,4 while the estimated reduction in oil 
consumption is estimated at 21,920 liters per year. Inflation-adjusted prices of oil ($4.42/liter) and 
fuel ($1.09/liter) were used to calculate the avoided fuel costs.5 
 
12. In the absence of any project survey results, willingness-to-pay (WTP) values were taken 
from results of several comparable WTP scenarios elsewhere in the Pacific region. Unmet 
demand is valued according to WTP for electricity, which was estimated to be $0.45 per kWh 
among domestic consumers, and $0.50 per kWh among non-domestic consumers.6 Given the 
significant cost per kWh of alternatives such as self-generation using diesel generators, WTP is 
high compared with the existing national tariff rates of about $0.20/kWh for domestic users and 
$0.50/kWh for non-domestic users. The value of the incremental benefit was estimated to be 
$1.24 million per year. 
 
13. The project is also expected to generate positive environmental benefits from replacing 
diesel plants with solar power plants, resulting in avoided nitrogen oxide, particulate matter, sulfur 
dioxide, and carbon dioxide (CO2) emissions. The avoided carbon emissions are calculated at 
33,465 tons CO2 across 3 years (2016–2018) in the without-project and at 11,155 tons CO2 per 
year in the with-project scenario. The calculated savings from greenhouse gas emissions is 
11,155 tons CO2 per year.7 An inflation-adjusted estimated price of carbon emissions ($40.88 per 
CO2 per ton)8 was adapted in estimating the benefits from reduced carbon emissions.  

 
E. Evaluation of Project Economic Performance 

 

14. The EIRR for the project was determined by calculating the discount rate at which the total 
present value of benefits and the total present value of costs are equalized. The results (Table 2) 
indicate that the proposed project is economically viable with an EIRR of 13.7%, which exceeds 
the EIRR threshold of 9%.    
 
15. Sensitivity analysis examined the impact of changes in costs and benefits, and an 
implementation delay on economic performance. The estimated EIRR for the project remains 
above 9% in all scenarios (Table 3). The analysis suggests that the project economic performance 
is generally robust against identified risks. The project switching value for cost overrun is 46.9%, 
and 26.4% for a decrease in benefits. 

 
 
  

 
4 Current diesel fuel consumption of 9,207,805 liters per year minus with-project fuel consumption of 6,540,294 liters 
per year, and current annual oil consumption of 51,131 liters, and projected annual oil consumption of 29,203 liters in 
the with-project scenario. 
5  Fuel and oil prices from July 2018 to March 2019 from NUC. 
6 The methodology for calculating the willingness to pay followed the approach outlined in ADB. 2002. Measuring 
Willingness to Pay for Electricity. ERD Technical Note No. 3, Manila. WTP values adapted from ADB. Town 
Electrification Investment Program. Manila. https://www.adb.org/projects/41504-025/main  
7 Based on Nauru Solar Power Development Project Feasibility Study. April 2019. GHD. 
8 Estimated price of carbon in 2022, the expected commencement date of the project. This was assumed to increase 
at 2% every year. 

https://www.adb.org/projects/41504-025/main
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Table 2:  Results of Evaluation of Project Economic Performance 

Year 
Economic 

Cost 
O&M 

Total 
Cost 

Project Benefits 

Total 
Benefits 

Net 
Benefits 

Avoided 
Fuel 

Costs 

Reduced 
Carbon 

Emissions 

Incremental 
Benefits 

2019 9.94 0.00 9.94 0.00 0.00 0.00 0.00 (9.94) 

2020 9.01 0.00 9.01 0.00 0.00 0.00 0.00 (9.01) 

2021 4.80 0.00 4.80 0.00 0.00 0.00 0.00 (4.80) 

2022  0.65 0.65 3.00 0.46 1.24 4.69 4.04 

2023  0.65 0.65 3.00 0.47 1.24 4.70 4.05 

2024  0.65 0.65 3.00 0.47 1.24 4.71 4.06 

2025  0.65 0.65 3.00 0.48 1.24 4.72 4.07 

2026  0.65 0.65 3.00 0.49 1.24 4.73 4.08 

2027  0.65 0.65 3.00 0.50 1.24 4.74 4.09 

2028  0.65 0.65 3.00 0.51 1.24 4.75 4.10 

2029  0.65 0.65 3.00 0.52 1.24 4.76 4.11 

2030  0.65 0.65 3.00 0.53 1.24 4.77 4.12 

2031  0.65 0.65 3.00 0.54 1.24 4.78 4.13 

2032 2.88 0.65 3.53 3.00 0.56 1.24 4.79 1.27 

2033  0.65 0.65 3.00 0.57 1.24 4.81 4.16 

2034  0.65 0.65 3.00 0.58 1.24 4.82 4.17 

2035  0.65 0.65 3.00 0.59 1.24 4.83 4.18 

2036  0.65 0.65 3.00 0.60 1.24 4.84 4.19 

2037  0.65 0.65 3.00 0.61 1.24 4.85 4.20 

2038  0.65 0.65 3.00 0.63 1.24 4.86 4.21 

2039  0.65 0.65 3.00 0.64 1.24 4.88 4.23 

2040  0.65 0.65 3.00 0.65 1.24 4.89 4.24 

2041  0.65 0.65 3.00 0.66 1.24 4.90 4.25 

2042 2.88 0.65 3.53 3.00 0.68 1.24 4.92 1.39 

2043  0.65 0.65 3.00 0.69 1.24 4.93 4.28 

2044  0.65 0.65 3.00 0.70 1.24 4.94 4.29 

2045  0.65 0.65 3.00 0.72 1.24 4.96 4.31 

2046  0.65 0.65 3.00 0.73 1.24 4.97 4.32 

EIRR        13.7% 

ENPV 9.0%             9.65  
( ) = negative, EIRR = economic internal rate of return, O&M = operation and maintenance, NPV = net present value.  

  Source: Asian Development Bank estimate. 

 
Table 3:  Sensitivity Test Results 

Sensitivity Test EIRR 
NPV ($ 
million) 

SI  
SVa  
(%) 

Base Case 13.7% 9.7   

Increase in capital cost by 20% 11.4% 5.6 0.9 46.9 
Increase in operating costs by 20% 13.2% 8.4 0.2 155.3 
Decrease in benefits by 20% 10.3% 2.4  1.3 26.4 
Increase in costs by 20% and decrease in benefits by 20% 7.7% (2.9) 2.2 15.2 
1-year lag in implementation 13.6% 8.5     

( ) = negative, EIRR = economic internal rate of return, NPV = net present value, SI = Sensitivity Indicator, SV = switching value. 
a SV is the percentage change in costs or benefits to result in an EIRR equal to 9%. 
Source: Asian Development Bank estimate. 


