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FINANCIAL ANALYSIS  
 
A. Introduction 

 
1. A financial analysis of the Renewable Energy Project (REP has been conducted in 
accordance with ADB’s Financial Management and Analysis of Projects.1 The project consists of 
four outputs, of which three comprise the following subprojects: (i) a battery energy storage 
system (BESS) on the main island on Tongatapu, to be implemented and managed by Tonga 
Power Limited (TPL) to provide better renewable energy connectivity; (ii) solar photovoltaic (PV) 
array and grid-stabilizing BESSs integrated into the existing power systems in ‘Eua and Vava’u, 
also to be implemented and managed by TPL; (iii) and new island-level renewable energy 
generation and distribution systems in the outer islands of the Ha’apai group and in the island of 
Niuafo’ou, to be implemented and managed by the Ministry of Meteorology, Energy, Information, 
Disaster Management, Environment, Climate Change, and Communications (MEIDECC). The 
Tongatapu subproject involves the installation of a large-scale BESS solely to enable greater 
renewable energy connectivity. In the case of the ‘Eua and Vava’u subproject, a solar PV array 
coupled with a BESS will be installed. Village-level renewable energy systems will be in the 
Ha’apai outer islands of Kotu, Tungua, ‘Oua and Mo’unga’one. Although there are scattered 
diesel generators and solar home systems on these islands as well as in Niuafo’ou, these are 
nearing the end of economic lifespan, so this subproject is considered a “greenfield” investment. 

B. Methodologies and Assumptions 
 
2. The financial analysis was conducted using a cash flow analysis projecting future 
revenue and cost streams associated with the project, under certain assumptions. Two cash 
flow streams were developed (a with-project and a without-project scenario) and the incremental 
cash flow derived. The subprojects in Tongatapu, Vava’u, and ‘Eua will displace diesel 
generation and the main financial benefit is therefore savings in operational costs. In the case of 
the Ha’apai outer islands and Niuafo’ou subproject, there will be no without-project cash flow 
since these are considered greenfield investments. The following general assumptions are used: 
(i) a 25-year project lifespan, (ii) no residual asset value at the end of the period, and (iii) all 
costs are in constant 2018 prices. Specific assumptions, per subproject, are as follows: 
 

(i) Tongatapu. The BESS investment does not by itself produce any renewable 
energy and therefore does not change the generation mix. However, it enables 
further renewable energy to be connected. It is assumed that additional 
renewable energy that can be connected will be purchased through independent 
power producers (IPPs) at a price of $100 per megawatt-hour (MWh). This price 
is adjusted from the recent solar IPP contract that TPL entered, taking into 
account technology cost curves. The resulting reduction in diesel usage was 
estimated by load flow modeling, and fuel cost savings are based on the average 
price of diesel on Tongatapu from January to November 2018 of 1.63 ($0.75) per 
litre. Operations and maintenance (O&M) are assumed to be 1% of capital cost, 
with inverter and battery replacement in year 13 including labour and logistics at 
$50,000. The analysis considers the two BESS identified (the grid stability BESS 
and the load-shifting BESS) as technically viable. The grid stability BESS 
enables all renewable generation to be connected, and the load-shifting BESS 
can store excess energy generated, reducing spill. 

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

http://www.adb.org/Documents/RRPs/?id=49450-012-2
https://www.adb.org/sites/default/files/institutional-document/31339/financial-governance-management.pdf
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(ii) ‘Eua and Vava’u. The REP will change the generation mix with more renewable 
energy penetration, thereby saving fuel costs. Assumptions for estimating fuel 
cost savings are similar to Output 1. An increase in the effective life of diesel 
generators because of reduced use will result in savings of about $32 per MWh 
of renewable generation for ‘Eua and $19 per MWh for Vava’u. 

(iii) Ha’apai outer islands. A sustainable electricity tariff of T$1.68 ($0.74) per 
kilowatt-hour is assumed, which will generate sufficient revenue to cover O&M 
costs for these projects while remaining below the willingness-to-pay threshold. 
Estimated willingness to pay—based on the associated costs of alternative 
generation such as solar home systems; small diesel generation sets; and 
candles, kerosene, and torch batteries in the Ha’apai outer islands—is T$1.81 
($0.83). O&M costs include the following: (i) a full-time staff member will be 
stationed at each location and paid at a rate of $4 per hour, based on a 40-hour 
week; (ii) central technical support costing $10,000 per year; (iii) minor parts 
replacement costing $2,000 per year; and (iv) inverter and battery replacement in 
year 13, including labor and logistics, costing $25,000. Distribution losses are 
assumed at 8% of gross generation. 

(iv) Niuafo’ou. The assumptions for Niuafo’ou are similar to those for the Ha’apai 
outer islands, except that, given that this will be a larger system, O&M costs will 
be higher and will include the following: (a) inverter and battery replacement in 
year 13, including labor and logistics, will cost $50,000; and (ii) central technical 
support is estimated to cost $5,000 per year. Distribution losses are also seen to 
be higher, at 12% of gross generation.   
   

C. Financial Analysis 
 

3. Financial costs and benefits. Project cost estimates are derived from the technical 
analysis of expected annual capital expenditure during project implementation under the 
investment plan, including civil works, equipment, consultancy services, project management, 
and physical contingencies. The project operating plan provides projections of expected 
revenues and O&M costs throughout implementation and operation. The financing plan 
indicates sources of grant and equity financing of the project, which includes the amount of 
equity contribution from the government and debt repayment projections. 
 
4. In Tongatapu, ‘Eua, and Vava’u, the project will not result in additional tariff revenue but 
will change the generation mix and result in resource cost savings. Project benefit in the outer 
islands will be the tariff revenue that is collected with the electrification of villages. The 
profitability of the projects to TPL and the MEIDECC is indicated by the project’s financial 
internal rate of return (FIRR). The FIRR indicates financial returns from the project to the 
project-owner and is compared to the weighted average cost of capital (WACC), which indicates 
the cost of project financing. 
 
5. Weighted average cost of capital. TREP will be financed by grants from ADB, the 
Green Climate Fund, and the Government of Australia. TPL will pay for land acquisition, 
including compensation to land owners; and other project management and administrative costs, 
including project management, land clearance and road access, and integration support. The 
government will bear taxes and duties. Although grant funds carry zero nominal cost, an 
imputed interest rate is included based on the cost of raising equity finance. This opportunity 
cost of grants recognizes the potential for the government to use such funds for other financially 
attractive projects. The opportunity cost of grants is estimated at 5%, equivalent to the cost of 
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equity financing.2 International inflation is based on the United States gross domestic product 
deflator rate of 2.0%, while consumer price index inflation in Tonga is estimated at 5.5% in fiscal 
year (FY) 2018 (ended June 2018).3, 4 TPL’s tax rate is 25%. After adjusting for inflation, the 
WACC for the overall project is calculated at 2.3% (Table 1). 
 

Table 1: Calculation of Weighted Average Cost of Capital 
 Item ADB Grant GCF Grant Gov’t of Australia  TPL Gov’t of Tonga Total 

A Amount ($ million)  12.2   29.9   2.5   3.0   5.6   53.2  

B Weightage (%) 22.9 56.2 4.7 5.6 10.5 100.0 

C Nominal cost (%) 5.0 5.0 5.0 5.0 5.0  

D Tax rate (%) 0.0 0.0 0.0 25.0 0.0  

E 
Tax-adjusted 
nominal cost 
[C x (1-D)] (%) 

5.0 5.0 5.0 3.8 5.0  

F Inflation rate (%) 2.0 2.0 2.0 5.5 5.5  

G 
Real cost 
[(1+E)/(1+F)–1] 
(%) 

2.9 2.9 2.9 (1.7) (0.5)  

H 
Weighted 
component of 
WACC [G x B] (%) 

0.7 1.7 0.1 (0.1) 0.0 2.3 

( ) = negative, ADB = Asian Development Bank, GCF = Green Climate Fund, TPL = Tonga Power Limited, 
WACC = weighted average cost of capital. 
Source(s): ADB’s estimates.  

 
6. Financial viability. With a total post-tax FIRR of 4.6%, which is above the WACC of 
2.3%, the overall project can be considered financially viable (Table 2). The post-tax financial 
net present value is $8.1 million. However, only the Tongatapu BESS component (Output 1) 
delivers a sound financial result on its own because of the large amount of low-cost solar and 
wind power from IPPs. Each of the solar and BESS sub-projects on ‘Eua and Vava’u are 
financially unviable, as the unit cost of solar is about three times higher than IPP generation on 
Tongatapu, given smaller scales and more remote sites (Table 2). All outer islands components 
are likewise financially unviable, because of increased remoteness and very high BESS 
capacity requirements to support the system through extended cloudy periods. Although project 
components on ‘Eua and Vava’u as well as in the outer islands are financially unviable, 
proceeding with financing can be justified from a basic needs or basic public goods and services 
provision perspective. Nondelivery of project outputs would adversely affect the livelihoods and 
well-being of vulnerable communities in Tonga, particularly those in the outer islands that only 
have limited access to reliable and affordable electricity. Further, proceeding with project 
financing is justified from an economic perspective, with the use of solar PV as the renewable 
energy component for hybrid mini-grid systems shown to be the most cost-effective option for 
providing consistent and reliable electricity supply in Tonga’s outer islands. 
 

Table 2: Financial Viability of the Renewable Energy Project, by Component 
Component                  Pre-Tax        Post-Tax 

 
FIRR 
(%) 

FNPV 
($ million) 

FIRR 
(%) 

FNPV 
($ million) 

                                                
2  This rate is based on TPL’s target return on equity, as stated in its fiscal year 2014 annual report. According to the 

National Reserve Bank of Tonga website, yields for a 4-year bond issued in 2016 were in the 2.5%–3.5% range 
(returns for 6-year and 7-year bonds issued in 2014–2015 were 3.0%–3.5%). With risk-free interest rates 
consistent with medium-term inflation of 1% or lower, the analysis assumes a cost of equity of 5%. 

3  World Bank. 2018. Commodity Price Forecast, April 2018. 
4  ADB. 2018. Asian Development Outlook 2018 Update: Maintaining Stability amid Heightened Uncertainty. Manila. 

http://reservebank.to/index.php/financials/financial-markets/bonds
http://reservebank.to/index.php/financials/financial-markets/bonds
https://www.adb.org/sites/default/files/publication/452971/ado2018-update.pdf
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Tongatapu BESS (and power station) 17.0 33.1 11.9 20.5 
‘Eua solar PV farm with BESS  (1.7) (1.0) (3.6) (1.4) 
Vava’u solar PV farm with BESS  (2.0) (0.9) (3.9) (1.2) 
Centralized PV and battery hybrid 
systems and mini-grids on 4 outer 
islands of Ha'apai     
    Kotu (14.2) (1.2) (16.2) (1.3) 
    Tungua (14.8) (1.2) … (1.3) 
    ‘Oua … (1.3) … (1.3) 
    Mo’unga’one … (1.2) … (1.2) 
Centralized PV/battery hybrid 
systems and mini-grids      
    Niuafo’ou (9.1) (4.5) (11.0) (4.8) 

TOTAL  8.1  21.8  4.6  8.1  

… = not computable, ( ) = negative, BESS = battery energy storage system, FIRR = financial internal rate of return, 
FNPV = financial net present value, PV = photovoltaic. 
Source(s): ADB’s estimates. 

D. Financial Sustainability 
 
7. In view of the financial unviability of the ‘Eua and Vava’u and outer islands mini-grids 
components, a financial sustainability analysis was undertaken to ascertain the likelihood of 
adequately funding annual O&M costs, which would ensure that project assets and services 
successfully reach their expected lifespans. For the solar generation with BESS project 
components on ‘Eua and Vava’u, the with-project scenario involves lower annual O&M costs 
compared with the without-project scenario. Savings stem from the high O&M costs of current 
diesel generation, which include regular purchases and transshipment of imported fuel; even 
accounting for costs related to the small scale and remoteness of the islands, annual solar 
generation O&M costs are still cheaper. The only instance when with-project O&M costs are 
higher than the without-project scenario is year 13, when the inverter and battery replacement 
for the solar generation systems is scheduled. Accumulated cost savings from the preceding 
years can cover these replacement costs. Over the project economic lifespans, O&M cost 
savings are expected to be sufficient, supporting financial sustainability (Table 3).  
 

Table 3: Operation and Maintenance Cost Savings for ‘Eua and Vava’u Components 
($’000) 

Period ‘Eua Vava’u 

2020–2031 total 1,142.7  955.7  

2032 (201.3) (113.2) 

2033–2044 total  1,025.2  856.8  

2020–2044 total (in present value) 1,500.0  1,295.2  

( ) = negative. 
Source(s): ADB’s estimates. 

8. For outer islands components, the assumed tariff is affordable for consumers and 
sufficient to cover O&M costs for the MEIDECC. In total, revenues from electricity generation for 
the outer islands solar mini-grids are projected at $215,000 per annum, while annual O&M costs 
are estimated at about $110,000. Annual tariff revenues would only be insufficient to cover O&M 
costs in year 13, given the additional costs for inverter and battery replacement (Table 4).  

 
Table 4: Revenues versus Operation and Maintenance Costs, Outer Islands Components 

($’000) 
Period Revenues O&M costs Net revenues 

2020–2031 total 2,579.5  (1,315.2) 1,264.3  

2032 215.0  (1,682.3) (1,467.3) 
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2033–2044 total  2,579.5  (1,315.2) 1,264.3  

2020–2044 total (in present value) 4,042.2  3,227.9 814.3  

( ) = negative, O&M = operation and maintenance. 
Source(s): ADB’s estimates. 
 

9. As accumulated net revenues from prior years are seen to fall slightly short of covering 
the additional costs in 2032 (by about $203,000), supplementary O&M funding from the 
MEIDECC fiscal envelope may have to be secured. Solar mini-grids and power distribution 
systems in the outer islands are community owned, operated, and maintained under MEIDECC 
regulations. MEIDECC expenditures are fully funded by allocations from the national 
government and development partners, with a modest surplus from its own revenue-generating 
activities. With surpluses projected to be around $400,000 per annum, enough resources 
appear to be available from the MEIDECC fiscal envelope to help cover inverter and battery 
replacement costs. Financial sustainability of these components can be ensured primarily by 
setting tariffs at the recommended sustainable yet affordable rate, and also securing 
supplementary funding from the MEIDECC’s O&M budget, as needed. 
 
10. In the FY2019 budget, the MEIDECC’s allocations for O&M fall to less than $219,000 or 
just 0.4% of its total budgeted expenditures. This appears to be a continuation of a de-
prioritization of O&M since FY2017, when allocations were originally budgeted to almost triple 
but instead fell by 38% amid broader fiscal difficulties. O&M allocations increased in FY2018 but 
remained low at about 1.4% of total spending. The depressed level of O&M funding in recent 
years by the MEIDECC clearly needs to be reversed, and allocations should be restored to 
more ideal levels. As recently as FY2016, the MEIDECC’s O&M allocations were about 
$454,000 or 6.6% of its total budget, by far the highest over the MEIDECC’s relatively short 
history.5 A return to similar more reasonable levels of O&M allocations would help promote the 
sustainability of MEIDECC assets, including the project’s renewable-based hybrid systems and 
mini-grids in Tonga’s outer islands. 
 
11. ADB supports the financial sustainability of the REP through explicit covenants with the 
Government of Tonga on proper maintenance of project investments. The project grant 
agreement (special operations) stipulates that the Government of Tonga shall (i) enter into 
agreements with service providers, prior to commencement of commercial operations of 
renewable energy generation systems, for service providers to undertake routine and periodic 
maintenance (para. 18); and (ii) earmark sufficient funds to the annual O&M budget (para. 19).6 
Overall, the project can therefore be considered financially sustainable. Sustainability can be 
further strengthened by building local capacity for regular O&M works. 
 
E. Financial Appraisal and Projection of Tonga Power Limited 
 

12. The financial appraisal and projection for TPL is presented in a supplementary linked 
document of the facility financing proposal.7 

                                                
5 The second highest O&M share in total MEIDECC expenditures on record is 2.4%, which occurred in FY2015, the 

MEIDECC’s first year of existence. 
6 Grant Agreement: Special Operations (accessible from the list of linked documents in Appendix 2 of the facility 

financing proposal). 
7 Financial Appraisal and Projection for Tonga Power Limited (accessible from the list of linked documents in 

Appendix 2 of the facility financing proposal). 


