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The resurgence of high oil prices in 2010-11 is disproportionately affecting Small Island Developing States
(SIDS) in the Pacific. Oil prices are again over $100USD per barrel. This is of concern to our Pacific
neighbours, given that their economies are heavily reliant on imports of oil. Our paper [soon to be available
as a journal article as of May 2014] 'Renewable Technologies and Risk Mitigation in Small Island Developing
States: Fiji’s Electricity Sector', suggests that a cost-effective response for Pacific island countries is
investment in renewable technologies.

Graph 1. Average Global Oil Price, January 2002 – October 2011(weekly all-countries spot price FOB
weighted by estimated export volume)*

Source: Oil prices in Fiji dollars calculated by the authors using daily exchange rates and oil prices (in US
dollars) from the Energy Information Administration, http://tonto.eia.doe.gov/.

The ADB in 2009 [pdf] estimated that 7 Pacific island economies were among the 10 most vulnerable in the
Asia-Pacific to oil price volatility. This vulnerability stems from the fact that in Pacific island economies, a
large amount of oil is required for each dollar of GDP that is produced, and from the fact that all oil in the
Pacific is imported (PNG is an exception), generally at high prices.
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Adverse impacts of high oil prices in Pacific island countries include inflation, reductions in real household
income, and worsening of the terms of trade and balance of payments (see UNDP 2007; ADB 2008; 
Levantis 2008; ADB 2009; Sugden 2009 ).

High oil prices also mean increased cost of electricity and “staple” fuels such as kerosene, which in turn can
compromise energy security. The impact of high oil prices on the electricity sector is the result of widespread
reliance on diesel or oil to produce the majority of power in almost all Pacific island countries (PNG and Fiji
are fortunate to generate significant amounts of power from renewable technologies). In countries where cost
increases are absorbed by state-owned utilities, high oil prices have adverse fiscal consequences. In the
case of the Marshall Islands, this had major fiscal, economic, and social impacts, forcing the government to
declare a state of national emergency and requiring a major bailout of the electric utility.

Renewable Technologies: a Risk Mitigation Measure

Investments in renewable energy technologies are widely advocated among SIDS in the Pacific and
elsewhere as a response to high oil prices (see the 2008 Pacific Islands Forum Leaders Communiqué [pdf]
for example). Despite this support, there has been no rigorous analysis of the risk mitigation benefits of
renewable technologies among SIDS.

Renewable Technologies and Risk Mitigation in Small Island Developing States: Fiji’s Electricity Sector [pdf]
addresses this gap in knowledge, applying portfolio theory to scenarios of future electricity generation in Fiji.
Investments in renewable technologies are assessed on the basis of their impact on both generation cost
and financial risk for the electricity grid in Fiji. The technology cost curve in graph 2 illustrates that there are a
number of renewable energy technologies in Fiji with lower generation costs than oil-based generators.

Graph 2. Cost Curve of Technologies for Electricity Supply in Fiji, 2025 (calculated on the basis of a 10 per
cent discount rate)

Note: The cost of oil-based generation assumes an oil price of $120 USD per barrel of oil, consistent with the
2025 forecast of the IEA’s World Energy Outlook 2010.
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The graph, like other cost-benefit analyses in the electricity sector, does not consider financial risk – an
important oversight in the Pacific, considering the widely cited “risk mitigation” or “energy security” benefits
of renewable technologies (these terms are commonly used in national and regional level planning
documents).

Financial risk is incorporated in our analysis, providing a measure of both the cost and risk mitigation impact
of investments in renewable technologies. These impacts are considered from a system-wide perspective,
addressing issues of intermittent power supply from renewable technologies (for example, wind turbines
don’t produce electricity when there is no wind, and back-up capacity is needed to prevent shortfalls in
power supply).

The results, which consider electricity supply in Fiji in the year 2025, are shown in graph 3. The scenarios
include:

An existing renewable technology scenario – where there is no further investment in renewable
technologies in Fiji,
FEA 2015 scenario – which involves significant renewable technology investments forecast by the
state-owned Fiji Electricity Authority (FEA),
Various other scenarios featuring additional investment in renewable technologies (beyond those
envisaged by the FEA).

Graph 3. Cost and Risk Implications of the FEA 2015 Portfolio with Additional Investment in Renewable
Technologies

The analysis shows that in Fiji there are significant cost reduction and risk mitigation benefits associated with
investments in renewable technologies. The scenarios that have lower expected average costs generally
also have the lower cost risks – and these benefits tend to increase with the extent of renewable energy in
the overall portfolio.
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However, not all investments are equal. Most beneficial from a risk/cost perspective is investment in low-cost
renewable technologies, including geothermal, energy efficiency, biomass, and bagasse technologies. High-
cost renewable technologies such as wind and solar-power reduce financial risk but increase generation
costs. Investment in hydro-power, the flagship renewable energy program of the Fiji Government, decreases
financial risk but has a minimal impact on generation costs.

Policy Implications

In Fiji, the findings suggest that further investment in low-cost, low-risk renewable technologies should be
encouraged on energy security grounds, and with the goal of lowering generation costs in the electricity grid.
The results also suggest that investment in low-cost, low-risk technologies should be prioritised over
investment in hydro-power generation capacity. Importantly, this suggests the Fiji Government’s focus on
hydro-power projects is mistaken when considered from a system-wide perspective.

More broadly, the results highlight the importance of considering financial risk as well as generation cost
when planning investments in electricity generation capacity. This is relevant in other Pacific island countries
and Small Island Developing States. The electricity sector in the majority of these countries is dominated by
oil-based power generation. As a result, this sector is vulnerable to oil price increases and oil price volatility,
both of which are predicted in the coming decades by the International Energy Agency (see the latest World
Energy Outlook). Our paper shows that renewable technologies can reduce financial risk where oil-based
power generation plays a big role in power supply. The finding is likely to hold in the many other Small Island
Developing States.

Matthew Dornan is a postdoctoral research fellow at the Development Policy Centre. Frank Jotzo is a Senior
Lecturer at the Crawford School of Economics and Government and Director of the Centre for Climate
Economics and Policy, at the ANU.
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