
Tina River Hydropower Project (RRP SOL 50240) 

ECONOMIC ANALYSIS  
 
A. Background 

 
1. Economic analysis of the proposed 15 megawatt (MW) Tina River Hydropower Project 
was conducted in accordance with the Asian Development Bank’s (ADB) Guidelines for Economic 
Analysis of Projects.1 The Project will support the development of renewable energy to supply 
electricity to Honiara, the national capital of the Solomon Islands. The Project aims to (i) lower the 
cost of power supply by replacing diesel generation with hydropower, and (ii) reduce greenhouse 
gas emissions. The succeeding sections detail assumptions, methodologies, and results used in 
the economic analysis of the proposed Project.  
 
2. Macroeconomic context. The Solomon Islands has the fourth-largest economy among 
ADB’s 14 Pacific developing member countries, with gross domestic product (GDP) at just over 
$1 billion as of 2016. However, per capita income is less than $1,800, and the country remains in 
the low human development grouping as of UNDP’s latest assessment. The economy withstood 
the impacts of the global financial and economic crises and grew by an average of 6.6% in 2008–
2011 driven by expansions in logging output and mineral extraction. Growth has since dropped 
to an average of just 2.6%, and is expected to remain low in the near-term, as stimuli from 
unsustainable logging and fiscal expansion gradually fade. Longer-term prospects depend on 
developing more sustainable drivers of growth, including through harnessing potentials for tourism 
and commercial services. This, in turn, would need to be underpinned by stable and reliable 
energy supply, which will be supported by the Project.  
 
3. Sector context. Electricity access remains low in the Solomon Islands. Grid-connected 
electricity is supplied to approximately 12% of the population, and is generated and distributed by 
Solomon Power—a state-owned electricity utility. Solomon Power provides electricity to Honiara, 
where 13% of the Solomon Islands’ total population of about 600,000 resides, and eight other 
isolated provincial centers on separate islands. With support from development partners, 
Solomon Power is currently addressing the low access rates by (i) extending the grid within 
Honiara (with financing support from the World Bank2); (ii) converting provincial grids to renewable 
energy and extending distribution grids (with support from ADB3); and (iii) and establishing 
renewable energy mini-grids in larger villages (partially supported by the World Bank). Installed 
capacity in the Honiara grid is currently 33.6 MW, and peak load has increased from 9.3 MW in 
2003 to 15.5 MW as of 2016, representing annual demand growth of about 4.0%. All grid-
connected power generation in Honiara is currently diesel generated, and this has contributed to 
pushing up tariffs to a national average of $0.76 per kilowatt hour (kWh) as of January 2016—
among the highest in the Pacific.4 Tariffs have since declined, but still remain relatively high at 
$0.65 per kWh as of January 2017. The Project will stimulate economic activity through reduced 
importation of petroleum products and downward pressure on tariffs.  
 
B. Least-cost and demand analyses 

 
4. The Solomon Islands Electricity Authority’s (SIEA) least-cost expansion plan outlines the 

                                                
1 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
2 Solomon Islands Sustainable Energy Project (SISEP).  
3 ADB. 2014. Solomon Islands: Provincial Renewable Energy Project. Manila, which is supporting the Fiu River 
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need to install new capacity of over 60 MW through a combination of hydropower, solar and 
storage, and diesel generation to meet growing demand over the long-term. The plan finds that 
although solar (including battery storage) should constitute more than 50% of the installed 
generation capacity by 2040, additional diesel or hydropower capacity would also be required due 
to solar integration limitations. As a key component of an optimized base case scenario, the plan 
recommends commissioning of the Tina River Hydropower Project by 2022. An independent 
system optimization study conducted by the World Bank—which assumes a more conservative 
demand growth forecast of 2.1% per annum (compared with the 4.3% assumed by the plan)—
confirms that the Project would constitute a key component of a least-cost expansion plan.     
 
C. Methodologies and assumptions 

 
5. Economic values are derived on a world price numeraire basis. Costs of traded goods and 
services are assumed to reflect economic prices, while non-traded goods and services costs are 
adjusted using a standard conversion factor of 0.90 (implying a shadow exchange rate factor of 
1.11). Unskilled labor costs are adjusted further by a shadow wage rate factor (SWRF) of 0.80.5 
All costs and benefits are expressed in constant 2017 prices. The analysis is conducted assuming 
a 7-year construction and commissioning period, and an economic lifespan of 30 years, as is 
standard for hydropower projects. The residual value at the end of the 30-year period is assumed 
to be small and negligible. 
 
D. Economic costs and benefits 
 
6. Economic costs. Capital costs include engineering, procurement, and construction costs 
for the Tina River dam and hydropower station amounting to $140 million. Costs for constructing 
an access road to the power station ($26.0 million), along with associated transmission and 
distribution and development costs ($22.8 million), are also included in total Project costs. All 
costs exclude taxes, duties, and price contingencies, but include physical contingencies. These 
capital costs are adjusted to economic values by applying appropriate conversion factors to 
respective non-traded and unskilled labor cost components. Construction is expected to ramp up 
during the third and fourth years of the Project’s implementation period. Operations and 
maintenance (O&M) costs are assumed to remain constant at $1.7 million per annum in real 
terms, covering regular upkeep and periodic minor repairs of Project assets.  
 
7. Economic benefits. The 15MW Tina River hydropower station is expected to generate 
about 76.9 GWh of electricity per annum with a capacity factor of 58.5%. The Project will generate 
both: (a) non-incremental benefits by displacing diesel generation; and (b) incremental benefits 
with increased capacity to supply growing load demand. On average, the share electricity supply 
from the Project that is seen to displace diesel generation is about 47%, with the remaining 53% 
expected to help meet increases in incremental demand over its economic lifespan.   

 
a. Non-incremental benefits. The Project’s main economic benefits stem from 

savings or avoided costs owing to reduced fuel consumption as diesel generation 
is displaced by hydropower output. Diesel consumption is projected to be reduced 
by 16.9 million liters upon the start of hydropower generation. Savings are 
estimated using 2015 SIEA data on the average cost per liter of diesel fuel used 
for generation at the Honiara and Lungga outstations. This average is then brought 
forward to 2017 prices ($0.78 per liter, net of a 15% goods and services tax), and 
is assumed to increase by 1% per annum in real terms, in line with the latest long-
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term projections for crude oil prices.6 Total savings are calculated by multiplying 
diesel costs by the amount of diesel saved. 
 
Carbon emissions will also be substantially reduced as hydropower generation is 
introduced into the grid. As specified in ADB’s Guidelines for the Economic 
Analysis of Projects, the social cost of carbon emissions is assumed to have a unit 
value of $36.3 per ton of carbon emissions (or its equivalent) as of 2016, This 
increases by 2% annually in real terms to account for the potential rising marginal 
damage of global warming over time. Annual reductions in carbon emissions from 
lower diesel generation in the with-Project scenario (relative to without Project) are 
valued accordingly. It is important to note here that emission costs associated with 
hydropower generation (e.g., reservoir emissions, land clearing, and embodied 
material and energy emissions during construction) were net out in deriving the 
non-incremental benefits from avoided carbon emissions.  
 

b. Incremental benefits. Consistent with World Bank’s forecasts, electricity demand 
in Honiara is assumed to increase by 2.1% annually over the long-term. This is 
also in line with projected growth in per capita incomes in the Solomon Islands, 
and represents a conservative assumption given the relatively low current 
electricity access rate of 64% in the Honiara urban area. Annual load growth is 
assumed to be incremental consumption served through the expansion in capacity 
afforded by the Project. Incremental benefits comprise: (i) revenue from 
incremental electricity sales; and (ii) the resulting consumer surplus from 
incremental consumption of electricity. Revenue is derived by valuing annual 
incremental sales of electricity by the forecast with-Project retail tariff of $0.33 per 
kWh—which also represents customers’ willingness-to-pay. Further, the resulting 
consumer surplus is calculated based on a price elasticity of electricity demand 
equivalent to –0.423.7 

 
8. In addition to benefits detailed above, unquantified benefits from the Project would include, 
among others: (i) reduced technical losses as the Project also involves investments to improve  
transmission and distribution; (ii) more reliable power supply with less dependence on imported 
diesel fuel; (iii) lower disposal costs for used oil and oil filters; and (iv) local public health benefits, 
with reduced emissions from diesel combustion contributing to lower risk of cardiovascular and 
cardiopulmonary diseases through improvements in air quality.  
 
E. Results of the economic evaluation 

 
9. Baseline scenario. Evaluation of annual streams of Project economic costs and 
associated benefits under a baseline scenario yields an economic internal rate of return (EIRR) 
of 9.3%, with an economic net present value (ENPV) $4.8 million (Table 1). This confirms the 
Project’s economic viability as its EIRR exceeds ADB’s minimum required EIRR for investment 
projects of 9%, which serves as a proxy for economic opportunity cost of capital (EOCC) in ADB 
developing member countries.   
 
10. Large fuel cost savings can be realized immediately upon commencement of operations 
in 2025, as hydropower generation replaces diesel generation. This is then supplemented in 
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succeeding years by additional sales revenue with a gradual build-up in electricity consumption. 
Diesel savings comprise 42% of total Project benefits. Incremental sales revenue adds a further 
34% of quantified benefits, with the balance attributable to the consumer surplus from incremental 
consumption (18%) and the value of avoided emissions (6%).  
 

Table 1: Economic costs and benefits of Tina River Hydropower Project 
($ million, baseline scenario) 

 Project costs Non-incremental benefits Incremental benefits  

 Capital O&M Diesel 
savings 

Avoided 
emissions 

Additional 
revenue 

Consumer 
surplus 

Net 
benefits 

2018 (1.43) 0.00  0.00 0.00  0.00 0.00 (1.4) 

2019 (12.84) 0.00  0.00 0.00  0.00 0.00 (12.8) 

2020 (23.37) 0.00  0.00 0.00  0.00 0.00 (23.4) 

2021 (61.18) 0.00  0.00 0.00  0.00 0.00 (61.2) 

2022 (54.64) 0.00  0.00 0.00  0.00 0.00 (54.6) 

2023 (29.86) 0.00  0.00 0.00  0.00 0.00 (29.9) 

2024 (10.93) 0.00  0.00 0.00  0.00 0.00 (10.9) 

2025 0.00  (1.68) 14.24 1.92  2.31 0.24 17.0  

2026 0.00  (1.68) 13.95 1.90  2.91 0.38 17.5  

2027 0.00  (1.68) 13.65 1.87  3.54 0.55 17.9  

2028 0.00  (1.68) 13.33 1.85  4.17 0.77 18.4  

2029 0.00  (1.68) 13.00 1.82  4.81 1.03 19.0  

2030 12.55  (1.68) 12.65 1.78  5.48 1.33 32.1  

2031 0.00  (1.68) 12.28 1.75  6.15 1.68 20.2  

2032 0.00  (1.68) 11.89 1.70  6.84 2.08 20.8  

2033 0.00  (1.68) 11.48 1.66  7.54 2.52 21.5  

2034 0.00  (1.68) 11.05 1.61  8.26 3.03 22.3  

2035 0.00  (1.68) 10.60 1.56  8.99 3.59 23.1  

2036 0.00  (1.68) 10.12 1.50  9.74 4.21 23.9  

2037 0.00  (1.68) 9.63 1.43  10.50 4.90 24.8  

2038 0.00  (1.68) 9.11 1.37  11.28 5.65 25.7  

2039 14.34  (1.68) 8.57 1.29  12.08 6.48 41.1  

2040 0.00  (1.68) 8.00 1.21  12.89 7.38 27.8  

2041 0.00  (1.68) 7.40 1.13  13.72 8.36 28.9  

2042 0.00  (1.68) 6.78 1.03  14.57 9.42 30.1  

2043 0.00  (1.68) 6.14 0.94  15.43 10.57 31.4  

2044 0.00  (1.68) 5.46 0.83  16.31 11.82 32.7  

2045 0.00  (1.68) 4.75 0.72  17.22 13.16 34.2  

2046 0.00  (1.68) 4.02 0.60  18.14 14.60 35.7  

2047 0.00  (1.68) 3.25 0.47  19.08 16.16 37.3  

2048 0.00  (1.68) 2.45 0.33  20.04 17.82 39.0  

2049 0.00  (1.68) 1.61 0.19  21.01 19.61 40.7  

2050 0.00  (1.68) 0.74 0.03  22.02 21.52 42.6  

2051 0.00  (1.68) 0.00 (0.10) 22.85 23.19 44.3  

2052 0.00  (1.68) 0.00 (0.10) 22.85 23.19 44.3  

2053 0.00  (1.68) 0.00 (0.10) 22.85 23.19 44.3  

2054 0.00  (1.68) 0.00 (0.11) 22.85 23.19 44.3  

      ENPV ($ million) $4.80 

      EIRR (%) 9.27% 
 ( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operations and maintenance. 

Note: The net benefits increase in year 2030 and 2039 is due to positive benefits in the capital project costs due to avoided capital 
costs of additional diesel generation expenditure.  

 
11. Sensitivity analyses. To gauge the impact of unfavorable developments, and to test the 
robustness of the Project’s economic viability, sensitivity was tested for each of the following 
scenarios: (i) 20% increase in capital costs; (ii) 20% increase in O&M costs; (iii) 20% decline in 
diesel prices; and (iv) a 1-year delay in operation. Results are summarized in Table 2.  
 



Table 2: Sensitivity analyses results 

Variables Change 
ENPV 

($ million) 
EIRR 
(%) 

Switching 
value 

Base case  4.8  9.27%  

Capital cost overrun +20% –20.5 7.98% 3.8% 

O&M costs increase +20% 2.9  9.16% 50.9% 

Lower diesel prices –20% –7.1 8.60% –8.0% 

1 year delay in operation  –3.7 8.80%  

EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operations and maintenance. 

 
12. The Project’s EIRR falls below the minimum required EIRR of 9% in 3 of the 4 scenarios 
considered. The largest potential reduction in economic viability occurs in a scenario with a 
substantial capital cost overrun. A 20% increase in capital costs reduces the Project’s EIRR to 
7.8%. The switching value confirms that any capital cost overrun over 3.8% would cause the 
Project’s EIRR to fall below the EOCC. Further, a one-year delay in realizing Project benefits also 
reduces the EIRR to 8.8%. These results highlight the importance of keeping actual Project costs 
close to current cost estimates, while also avoiding any significant delays to implementation, to 
minimize the risk of the Project becoming economically unviable. 
 
13. The Project being at an advanced state of project preparation minimizes the risk of any 
significant cost overruns or implementation delays. Extensive work has been undertaken since 
2010 to develop topographic, geotechnical, geological, environmental, social, and hydrological 
site surveys. Project technical design is also complete and has been reviewed by an independent 
panel of technical experts.  
 
14. A scenario where long-term diesel prices are 20% lower than projected in the baseline 
also cuts the Project’s EIRR down to 8.6%. The Project’s sensitivity to reductions in fuel prices is 
expected, as 42% of Project benefits are derived from savings or avoided costs of imported diesel. 
Diesel prices that are lower by more than 8.0% relative to baseline projections would result in the 
Project’s EIRR falling below 9%. However, with fuel prices already rising from lows seen in recent 
years, and a conservative assumption of only 1% annual increases in long-run oil prices, the risk 
of diesel prices falling well below baseline scenario levels can be considered relatively low. 

 
15. The results show that the Project’s economic viability may be sensitive to adverse shocks. 
However, given that: (i) risks are mitigated through robust project preparation and conservative 
estimation of benefits; and (ii) substantial economic benefits remain unquantified—the Project is 
therefore considered to be economically viable.  


