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ABSTRACT 
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Climate Change and Renewable Energy 

Implications for the Pacific Islands 

of a Global Perspective 

To,!), Weir 

The 2007 Assessment Repori if the Intergovernmental Panel on Climate Change (IPCC) implies that to avoid dangerous 
climate change it will be necessary to hold temperature rises to kss tIum about 2 DC above pre-imlustrial values. To achieve 
this goal will require gblbal greenhouse gas emissions to be 50% to 80% lower in 2050 tIum in 2000, aruf to begin 
declining i!Y 2015. Ibis is a nugor challenge to the world. 

ConsequentlY, the IPCC pablishd in 2011 a Special Repori on &newabt. Energy, which reviewed the state if the 
art, the current status aruf the technical potential if each if the main renewabt. energy (RE) teehnoblg!£.<, aruf thus the 
feasibilitY aruf cost if meeting these climate change targets through much increased use if RE. 

1his paper outlines some ~ foulings if that Special Report, and their implications for the Pacific Islands. It concluct.s 
that the required gblbal increase in RE in plm;e if fossil.foels is technicaf!y aruf economicaf!y possibl4 especiallY if 
coupt.d with increases in ifJicienry if energy us~ But it will require signijicant investmen~ substantial institutional aruf 

social chang~ aruf the political will to drive such clumge. Such changes in the gblbal energy ~stem wouldflow through to 
Pacific Islnnd countms in the.form ifblwering the cost to them ifrenewabt. energy teehnolog!£.< aruf would bring benffits 
in terms if environmental aruf economic security. Nevertkekss, some.fortker climate change is inevitable, aruf the Pacific 
Islands will still need to adapt to more severe climate extremes. !l.cent resenrch suggests that without a rapid reduction 
if gblbal greenhouse gas emissions, the atoll countms if the region 1ll'!)' become II1Iinhnbitabt. i!Y about 2040 because if 
salt-water inwufation. 
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INTRODUCTION 

Internationally, both the United Nations Framework Convention on Climate Change (UNFCCC, 
1992, Art 4.8) and IPCC (2007a, b) recognise the Pacific Islands as particularly vulnerable to 
climate change. Consequendy, authoritative analyses that bear on the extent of future climate 
change are of high importance to all the small island countries of this region. 

The United Nations set up the IPCC (Intergovernmental Panel on Climate Change) in 1990 
to provide authoritative scientific and technical advice to governments about climate change, 
its observed impacts, and measures to adapt and mitigate it. The IPCC does this by convening 
groups of experts ~ead authors, nominated by governments) to draft reviews of the relevant 
technical literature; these drafts are then further reviewed by other experts and governments 
before publication of the reports and their summaries. This makes the process lengthy, but 
means that afterwards no government or scientist represented can say that they disagree with the 
fmished findings; the IPCC sees this as a key strength of its operations. 

In its most recent Assessment Report, IPCC (2007d) clearly attributed the observed global 
warming over the past few decades to human influence, and in particular to the increased global 
emissions of greenhouse gases (GHGs) from the burning of fossil fuels (i.e. oil, coal and gas) 
since the Industrial Revolution of the nineteenth century. IPCC (2007d) went on to project 
that 'significant' climate change would occur over the coming century as GHGs continued to 
accumulate in the atmosphere, and the higher the emissions of GHGs, the worse this change 
would be. 

In particular, one consequence of global warming would be a rise in sea levels around the world. 
More recent scientific reviews suggest that the sea-level rise associated with a given level ofGHGs 
would more likely be double what !PCC (2007d) suggested - that is, up to a 2-metre rise in sea 
level by the year 2100, if anything like the present pattern of global energy use continues (Allison 
et al., 2009). Such a rise threatens the very survival of low-lying (atoll) island countries, with 
recent research, discussed in section 9, suggesting that some atolls may become uninhabitable 
as soon as 2040. But there would be serious consequences for other Pacific Islands as well, as 
outlined in Section 2 of this paper. 

Given the close link between energy use and climate change, the !PCC has devoted considerable 
effort in all four of its Assessment Reports to date to analysing options to mitigate climate change 
by reducing GHG emissions (e.g. IPCC, 2007c). One of the most promising options is the 
replacement of energy systems based on fossil fuels by systems based on renewable energy (RE), 

since renewable energy sources (such as solar, wind, hydro and biomass) emit no GHGs as they 
are used. Pressed by governments to produce more detail and more recent data on renewable 
energy systems, the IPCC decided in 2008 to commission a Special Report on Renewable 
Energy. This report was approved and published in May 20 II (Edenhofer et al., 2011; hereinafter 
referred to as SRREN). 

The thrust of the present paper is to outline some key fintlings of the SRREN, and to point out 
their main implications for the Pacific Islands. To this end, the paper looks in order at projections 
of climate change, global energy demand and use, the main renewable energy resources and 



What  ar e cl imat e and cl imat e change?



impact s o f  cl imat e change?

some such potentially catastrophic changes could occur following increases in GMST of 4˚C or

Even smaller increases in GMST of 4˚C or more can have quite severe impacts on vulnerable
systems. For example, a prolonged temperature rise of only 2˚C for more than a few weeks takes

binding’ emissions reductions that would limit the increase in GMST to less than 1.5˚C.



pr o j ect ions o f  gmst  f o r  var ious emission scenar ios 
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Suppose we know how many tonnes of a particular GHG such as carbon dioxide ( CO2 ) are 
emitted by human activity in each year. Knowing the lifetime of CO2 in the atmosphere (in 
effect, the number of decades on average it takes for natural processes such as photosynthesis 
to remove a tonne of CO2 from the atmosphere) we can calculate how many tonnes will be 
in the atmosphere in future years. Climate scientists can calculate the increase in GMST that 
would arise from having a given tonnage of GHGs in the atmosphere, so we can calculate the 
corresponding temperature increase in each year. 

But future annual GHG emissions are highly dependent on various future factors, including, 
among other things, economic growth, population growth, the associated demand for energy, 
energy resources and the future costs and performance of energy supply and end-use technologies. 
V nfortunately it is not possible to know today with any certainty how these different key forces 
might evolve decades into the future. Therefore IPCC developed a range of scenarios covering 
factors such as those listed from which scientists can project a range of possible emissions and 
concentrations, and hence a range of possible changes in the climate. Scenarios are alternative 
pictures of how the future might develop; they are not predictions, but allow analysts to say, 'if 
these factors developed in this way, what would be the effect on climate'. Each of these scenarios 
is a plausible description of the future corresponding to a particular set of assumptions (,story 
line') about development. The IPCC Special Report on Emissions Scenarios (SRES) covers a 
range of scenarios in which emissions in year 2100 range from 60% to 320% of those in 2000 
(Nakicenovic & Swart, 2000). 

Vsing these scenarios in global climate models, IPCC projected that global average temperature 
will rise during this century by between 1.10C and 6.4°C above the 1980 to 1999 average (!pCC, 
2007d). This range of uncertainty also allows for uncertainty about the responsiveness of the 
climate to a given increase in the stock of GHGs in the atmosphere. From this analysis, IPCC 
concluded that in order to be confident of achieving an equilibrium temperature increase of 
only 2°C to 2.4°C, atmospheric GHG concentrations would need to be in the range of 445 to 

490 ppm CO2-eq. This in tum implies that global emissions of CO2 will need to decrease by 
50 to 85% below 2000 levels by 2050 and begin to decrease (instead of continuing their current 
increase) no later than 2015, as indicated in Figure I (!pCC, 2007b). 



r egional  cont r ibut ion t o  ghgs

Figure 1 Projected temperature rises for a range of emission scenarios. Vertical axis is the
annual global emissions of CO2, which is the major GHG. Each band corresponds to a
[narrow] range of the projected stock of GHGs in the atmosphere by year 2100, reflecting
results from a corresponding range of scenarios analysed by IPCC. Temperature rises
indicated at right of chart for bands second from top and second from bottom are increases in
GMST above ‘pre-industrial’ (Current temperatures are already ~0.7oC above pre-industrial.)
[Source: Adapted from IPCC Synthesis Report (2007), Figure SPM-11]
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Figure 2 Global total primary energy supply (TPES) in 2008: percentages. Renewable energy
sources (broken out on the right of the chart) account for 12.9% of TPES, using the direct
equivalent method of energy accounting, as in SRREN. The total TPES was 492 Exajoules
(EJ), roughly equivalent to the energy that would be carried by 600 000 loaded supertankers
each carrying 200 000 tonnes of oil. [Data from SRREN, Fig 1.10]
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RENEWABLE ENERGY SOURCES AND TECHNOLOGIES 

Renewable energy (RE) is so called because it draws on naturally occurring flows of energy 
that are renewed continually by natural processes, in contrast to fossil energy sources, which (as 
the name implies) were stored over millions of years but are being used up in a few decades or 
centuries. SRREN (Box SPM.I) gives an outline of the main renewable energy technologies, 
which it categorises as bioenergy, direct solar, geothermal, hydropower, ocean energy and wind 

energy. The main part of that report has a separate chapter reviewing the state of the art, the 
current status and the 'technical potential' of each of these resources (i.e. the amount of usable 
energy that each could supply at reasonable cost, with full implementation of technologies already 
demonstrated or likely to be developed in the next few years). Table I gives a brief indication of 
the main characteristics and current status of the main RE technologies. Twidell and Weir (2006) 
describe the physical basis and engineering of each technology in more detail. 

GLOBAL SCENARIOS FOR FUTURE ENERGY SUPPLY AND USE 

Drawing on Krey and Clarke (20 II), Chapter 10 of SRREN provides context for understanding 
the role of RE in climate mitigation through a review of 164 medium- to long-term scenarios 
from 16 large-scale, integrated models of the global economy (Fischedick et al., 2011). 

The important methodological characteristics of the scenarios reviewed there and the models 
used to generate them are: (I) they take an integrated view of the energy system so that they can 
capture the interactions, at least at an aggregate scale, between competing energy technologies; 
(2) they have a basis in economics in the sense that decision making, particularly between energy 
alternatives, is largely based on economic criteria; (3) they are long-term and global in scale, but 
with some regional detail; (4) they include the policy levers necessary to meet emissions outcomes; 
and (5) they have sufficient technology detail to explore RE deployment levels at both regional 
and global scales. 

In the context of the SRREN, scenarios are thus a means to explore the potential contribution 
ofRE to future energy supplies and to identify the drivers of renewable deployment. The benefit 
of scenarios generated using large-scale, integrated models, such as those reviewed by Fischedick 
and co-authors (20 II), is that they capture many of the key interactions with other technologies 
(including competing mitigation technologies such as fossil energy with carbon capture and 
storage (CCS), nuclear energy, and demand reduction options), other parts of the energy system, 
other relevant human systems (e.g., agriculture, the economy as a whole) and important physical 
processes associated with climate change (e.g. the carbon cycle) that serve as the environment 
in which RE technologies will be deployed. This integration provides an important degree of 
internal consistency. In addition, they explore these interactions over at least several decades to 
a full century into the future and at a global scale. 

Note that these energy scenarios are not necessarily the same as the emission scenarios in Figure 

I. In particular, these energy scenarios (models) contain much more detail about the geographical 
and technological distribution of both energy supply and energy demand. 



Figure 3 Global RE primary energy supply (direct equivalent) from 161 long-term scenarios
as a function of fossil and industrial CO2 emissions in 2030. Coding is based on categories of
atmospheric CO2 concentration in 2100.
[Source SRREN Fig10-2.]
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Figure 4 Four illustrative scenarios for the development of the global economy through to
year 2050, showing (a) global energy demand , (b) global CO2 emissions from energy use
and.(c) percentage of RE in global energy supply. [Source Based on SRREN Table 10-3]
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To illustrate better the impact of assumptions on scenario outcomes, and in particular on GHG 
mitigation, Fischedik and others (2011) chose four particular scenarios, which represented the 
range of policy intervention, from almost none (scenario lEA-WEO) to strong intervention 
(scenario ER 2010), and analysed them in considerable detail, including by technology and 
region. Fignre 4(b) shows the key finding: the impact on global CO2 emissions. 

The lEA-WEO scenario is effectively the baseline: it shows what is expected to happen without 
any substantial changes in government policy and only moderate increases in fossil fuel prices. 
With rising population and economic activity, energy demand continues to rise (see Fig. 4(a)). 
Although the absolute amount of RE in use also increases by 80%, it barely changes as a 
percentage of the energy supply (Fig. 4(c)). Consequently, global emissions increase substantially 
and climate change becomes worse. 

Although based on the same exogenous assumptions about growth of GDP and population as 
lEA-WEO, the ER scenario explores how a target to reduce global emissions to 3. 7GtC02iy by 
2050 could be achieved. As indicated by Fignre 1, such a dramatic reduction (to less than 14% of 
the emissions in 2007) could be required to keep the future increase in GMST to a 'safe' amount 
oftess than 2 degrees. To achieve this, the scenario includes significant efforts to exploit the large 
potential for energy efficiency, using currently available best practice technology, and to foster 
the use of RE, beyond that likely to arise in any case because of economies of scale, improving 
technology and falling prices. Consequently, in this scenario, by 2050 RE supplies 77% of the 
global energy demand, which requires an increase of 41 0% in capacity from 2007 (Teske et al., 
2011). This scenario is the basis of the widely publicised conclusion of the SRREN that 'close to 
80 percent of the world's energy supply could be met by renewables by mid-century if backed 
by the right enabling public policies. The upper end of the scenarios assessed, representing a cut 
of around a third in greenhouse gas emissions from business-as-usual projections, could assist in 
keeping concentrations of greenhouse gases at 450 parts per million' (lPCC, 2011). 

The two intermediate scenarios shown in Fignre 4 differ mainly in their proportion of RE; in 
mini-CAM about half the emission reduction is attributable to the use of nuclear power and 
carbon capture and storage. 

GLOBAL COSTS OF INCREASING RE 

Globally, RE is already increasing rapidly, even though from a relatively small base. For example, 
in 2009, the global installed capacity of wind power increased by 32% (with 38GW added), grid
connected photovoltaics by 53% (with 7 GW added). Hydropower increased also by 31 GW, but 
this represented only a 3% increase from its larger base as an 'established' technology (REN21, 
2010). Renewables accounted for almost half of the 208GW electric power capacity added 
globally in 2011 (REN21, 2012) . 

Given the greater upfront capital cost of renewable energy per GW, it is likely that the value 
of investment in renewable energy capacity (excluding large hydro) in 2009 was comparable to 
that in fossil-fuel generation, at around US$lOO billion each. If investment in some 28GW of 
large hydro-electric is included, then total investment in renewables exceeded that in fossil-fuel 
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generation for the second successive year, and the gap in favour of renewables was greater than 

in 2008 (UNEP, 2010). 

Globally, the energy industry is large and capital intensive. The scale of annual global investment 

in the energy sector far exceeds the GDP of the small island states, and is comparable to the GDP 
of Australia (-US$1000 bn in 2009). But this scale of investment is already taking place, though 

slowed to some extent by the 'Global Financial Crises' of 2009 and 20 II. Thus the funds are 

available to bring in much more RE; all that is required is to use them for this purpose rather than 

building new coal-fired power stations. hI China, for example, a new coal-fired power station 

has come on stream at least once per month in recent years, because of the increasing demand 

for electricity there as industry expands and general prosperity increases. On all the scenarios 

analysed in SRREN, the scale of investment in energy increases with the increasing demand for 
energy, and so do the national incomes required to pay for it. 

Fortunately, as the scale of use of a new technology increases, its writ cost tends to come down, 

as has happened for both wind-power and photovoltaic (PV) systems. Such cost decreases have 

positive feedback, driving yet further increases in use, especially compared to more established 
technologies. For example, the price ofPV modules has fallen from US$65/W in 1976 to $1.4/W 
in 2010, while that of wind turbines in Denmarkfell from USS2.8/W in 1985 to $I.O/W in 2004. 

Likewise the production cost of ethanol fuel from sugar cane in Brazil fell from US40c/L in 1975 

to USI5c/L in 2004, largely driven by improvements in sugar mill efficiency and agricultural 

productivity, to which those in Fiji make a sad contrast. (All these costs, taken from Edenhofer 

and others (2011, Figure SPM-6) are in USD of 2005, i.e. adjusted for inflation). 

Some indicative costs for the production of a unit of electricity from various technologies 

are shown in Figure 5. These figures are for the USA and are for new installations (Gigaton 

Throwdown Initiative, 2009). Costs would be higher in the Pacific Islands, not least because of 

diseconomies of scale. The bars show ranges for costs in 2008. For the renewable sources, these 

costs vary strongly from place to place, depending on the resource - the cost of wind power in 
particular varies strongly with wind speed, which can vary markedly over only a few km. Costs 

are shown only for the locations where the technology is a serious option. 
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Figure 5 Indicative levelised costs of electricity production in the USA in 2008 and 2020, for
new installations of various technologies. For coal and gas, ‘low’ value is actual in 2008,
‘high’ includes a carbon tax of $90/tC to compensate for the external (social) costs of the
associated GHG emissions. 2020 estimates for RE allow for improved economies of scale
and incrermental technology development.
[Source Adapted from Gigaton Throwdown Initiative (2009)] .



Figure 6 The global cost of reducing GHG emissions to the extent necessary to achieve a
‘safe’ concentration (≤ 400 ppm CO2eq) according to 3 different economic models. According
to these models, this goal can be attained with global economic consumption (GDP) only 1 to
2% less than it would otherwise be.
‘All Options’ refers to the standard technology portfolio assumptions in the different models,
while ‘Biomax’ and ‘Biomin’ assume double and half the standard technical potential of
biomass of 200 EJ, respectively. ‘No CCS’ excludes CCS from the mitigation portfolio and ‘No
Nuclear’ and ’No RE’ constrain the deployment levels of nuclear and RE to the baseline level,
which still potentially means a considerable expansion compared to today. The ‘x’ in the right
panel indicates non-attainability of the 400 ppm CO2eq level in the case of limited technology
options.
[Source SRREN , Figure 10-11, reproduced with permission.]
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RENEWABLE ENERGY PATHWAYS IN THE PACIFIC 

From the summary above, one can fairly conclude that the SRREN shows that the global increase 

in RE in place offossil fuels required to keep GHGs below dangerous levels is technically and 

economically possible, especially if coupled with increases in efficiency of energy use. But it will 
require significant investment, substantial institutional and social change, and the political will to 

drive such change. 

This prompts the question: how might such a transition occur in the Pacific Islands? As indicated 

in Table I, only three RE resources are available on a substantial scale in the Pacific, namely 

biomass, solar energy and hydropower. 

There is scope for greater use of hydroelectricity in the hilly islands. The technology is well 

established and reliable. Many systems in the Pacific are still working well 30 or more years 

after installation, and have paid for themselves many times over in terms of diesel fuel saved. 

But hydropower is capital intensive. Those electricity utilities that are structured well enough to 

collect sufficient revenue to cover the required loans, and have enough users within reach of the 

resource, continue to install new and upgraded hydropower systems (e.g. the Nadarivatu 40MW 

scheme commissioned in Fiji in 2012). 

An application of solar energy, with important social potential although perhaps not so much 

potential to reduce GHG emissions, is photovoltaic solar lighting systems in place of kerosene 

lamps, for rural (off-grid) households. Several thousand of these are in use already in various 

Pacific Islands. The main issues for the sustainability of these systems are not so much technical as 

fmancial (spreading the cost over time) and institutional (how to ensure maintenance, especially of 

the ancillary components such as batteries). Valuable experience has been gained with a variety of 

institutional arrangements (Doman, 2011; Mala et al., 2009; Wade etal., 2005b; Weir & Prasad, 

2012). The strong growth in grid-connected photovoltaic systems in Europe and China continues 

to drive the price of modules down as manufacturers realise economies of scale; the writ cost for 

large-scale buyers fell by -60% in 2011 alone. Coupled with the wider use of LED lights (which 

use only about 30% as much electricity to produce the same light as a compact fluorescent lamp) 

this lowers the cost of a solar home system, thus easing the financial and institutional barriers. 

It is therefore not unreasonable to think that most rural households in the PICs will have such 

systems in the next 10-15 years. 

For utility use on-grid, industry experts anticipate that continuing cost reductions will render 

large-scale photovoltaic (PV) systems competitive with coal-frred systems in sunny countries by 

2020 (EPIA, 2011; Gigaton Throwdown Initiative, 2009; see Figure 5). The cost (per MW) for 

island utilities of PV systems would be higher than in larger markets, but so too is the cost of the 

'competition', which here is diesel-fIred systems. Therefore we can expect to see more island 

utilities instaIling substantial PV systems by around 2020. Already the utility on Tongatapu has 

opened a IMW PV system, but it was able to do so only because New Zealand paid for the entire 

capital cost ofNZ$7.9m (Migone, 2012). 

The viability of large-scale use of biomass for energy requires that the bulky raw material be 

already collected for other purpose (e.g. at timber mill or sugar mill). Unfortunately the Fiji sugar 
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of GDP for 4˚C of warming in GMST. In all such studies, the percentage GDP losses are higher

increases in GMST of less than about 3˚C above 1990 levels, the globally aggregated losses are
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50 years, for example a steady increase in mean temperatures across the region of about 0.7˚C
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takes about 12 months to recover to fresh water in the absence of further salt-water influx. 

Therefore it is reasonable to infer that if sea level rises to the stage that salt-water inundation 
occurs much more frequently (e.g. at the highest tide of most months) then the lens will remain 
salty and the island will become effectively urtiohabitable, with little fresh water available and 
crops unable to grow. At current rates of sea-level rise this could occur as early as 2040. 

Several PICs consist almost entirely of atolls, notably Kiribati, Tuvalu and Marshall Islands. 
Because of these impacts of sea-level rise, all or most of the tens of thousands of inhabitants of 
these countries will probably have to migrate to other countries, either legally or illegally, by 
about 2040 (Weir & Virani, 2011). 

Some analysts regard such large-scale forced ntigration as an extreme adaptation to climate 
change (Nunn, 2009) while others argue it should be ciassilled as an impact on the small islands 
and compensated accordingly by the countries whose entissions caused the problem (Barnett & 

Campbell, 2010). Some PIC govermnents, notably Kiribati under President Tong, face this issue 
squarely and try to lessen its impact on both the sending and receiving countries by seeking a 
much increased legal ntigration to nearby metropolitan countries, most likely through gradual 
labour ntigration (Nadkarni, 2008; Tong, 2011). 



24 The JoW7ll1l <if Pacffo; Studies, Volume 32 no. 2, 2012 

CONCLUSIONS 

Socioeconomic development in the Pacific Islands has often been set back by current climate 
variability - notably in the form of destructive cyclones. Such cyclones in particular are expected 
to become more severe with global warming, which is why sustainable development in the islands 
is impossible unless climate change is mitigated. 

To mitigate climate change requires renewable energy (RE) to replace a large proportion of 
global fossil fuel use. The IPCC Special Report on Renewable Energy (SRREN) discussed in 
this paper demonstrates that such an increase in RE is technically and economically possible, 
especially if coupled with improved efficiency of energy use and supply. But this will require 
significant investment, substantial institutional and social change, and the political will to drive 
such change, especially in those countries that use most of the world's commercial energy (i.e. 
the large industrialised countries). The policy environment required to bring about such changes 
is outlined in chapter II ofSRREN (Mitchell et al., 2011) but is beyond the scope of this paper. 

Such changes in the global energy system, applied also in the Pacific Islands, would bring 
benefits to the region in terms of environmental and economic security, and thus of sustainable 
development. The main specific policies required to do this in the Pacific Islands are well known 
(Singh, 2009; Wade et al., 2005a; Newcombe et al., 1982) but though some progress is being 
made in the region, much more is required. 

Nevertheless, some further climate change is inevitable, and the Pacific Islands will still need to 
adapt to more severe climate extremes. Worse, there is a real possibility that in the absence of 
a rapid reduction of global greenhouse gas emissions, all or most of the inhabitants of the atoll 
countries of the region may be forced to migrate to other countries by about 2040 because of 
sea-level rise and the salt-water inundation it brings. 

As Stem (2006, p.ii) concluded in his seminal review of the economics of climate change: 

To continue to pursue the current foel-intensWe path if economic growth] over the comingfew decades 
could create risks if major disruption to economic and social activity, later in this century and in the nex; 
on a scale similar to those associated with the great wars and the economic depression if the .first half if 
the 20th century. And it will be difficult or impossible to reverse these changes. Tackling climate change is 
the pro-growth strategy.for the longer term, and it can be done in a W'!)l that does not cap the aspirations 
for growth if rich or poor countries. The earlier iffectWe actWn is tokn, the less costty it will be. At the 
same time, given that climate change is happening, measures to help people adopt to it are essential And 
the less mitigatWn we do now, the greater the difficulty if continuing to adopt in foture. 
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1 The present author was one of only two from the PaciÅc Islands among the 120 lead authors of the

2 This is a slightly simpliÅed version of the ‘ofÅcial’ deÅnition by IPCC. The UNFCCC use a more

restricted deÅnition of climate change, which is much harder to apply scientiÅcally, though it may be

3 Although a change of 5˚C doesnot sound like much – the change from daytime to night-time temperatures

in many PaciÅc Islands is about 5˚C – it is also the difference in GMST between the last Ice Age and now.

is now was under 1000 metres of ice! That is certainly a signiÅcant change in climate!
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Wi  power

use i  o -gri  wi  farms for e ectricity 
rapi y e pa i g i  ma y co tries. 
Cost-competitive at goo  sites, w ic  

are most y at mo erate atit es 
(‘roari g forties’).

O e wi  farm i  Fiji, severa  i  new 
Ca e o ia. Wi  i  PICs te s to be 
eit er too itt e (ge t e sea breeze) 
or too m c  (cyc o e!). Precise site 
se ectio  critica .

So ar ce s (p otovo taics)

Rapi y eve opi g tec o ogy for 
e ectricity ge eratio . use i creasi g 
rapi y bot  o - a  o -gri . now 
very re iab e. Works i  brig t or  

s s i e.

Very mo ar. Ca  be i sta e  
separate y for eac  o se. Tec ica y 
we  s ite  to a  r ra  areas i  
Paci c, b t p-fro t cost a  o -site 
mai te a ce are iss es.

So ar water eati g
Mat re tec o ogy, wi e y se  i  
s y co tries (e.g. Greece, C i a, 

A stra ia).

I  se for ote s a  mi e-c ass 
o ses i  s y sites; scope for greater 
se.

Tra itio a  biomass

Firewoo  for cooki g. Acco ts for 
~9% of wor  e ergy se. C rre t se 
i e cie t a  s stai ab e i  ma y 
p aces (faster t a  regrowt ).Smoke a 

ea t  azar .

 near y iversa  i  r ra  areas of PICs.

Mo er  biomass

l arger sca e ses i c e e ectricity 
ge eratio  (co-ge eratio ) si g steam 
t rbi es or gasi ers. ho se o  smoke-
free cooki g stoves stro g y promote  

i  some co tries. 

Viabi ity of arge-sca e ses re ires 
t at t e b ky raw materia  be a rea y 
co ecte  for ot er p rpose (e.g. at 
timber mi  or s gar mi ). S c  ses 
e pa i g i  PnG a  Fiji.

Biof e s ( i i )
l i i  biof e s t at ca  rep ace iese  
or petro . Importa t t at crops grow  
for e ergy o ot isp ace foo  crops.

Bio iese  base  o  coco t oi  
promote  i  Fiji a  Samoa. Ma y 
st ies o  et a o  from s gar ca e or 
cassava i  PICs b t o actio . 

Geot erma

A mat re tec o ogy s itab e o y 
for a few ocatio s wor -wi e, e.g. 
geot erma  areas (e.g. Ice a , new 

Zea a ).

I  se at Pacer mi e i  PnG. E ergy 
reso rce of ‘ ot spri g’ areas i  Fiji a  
To ga ot yet assesse .

Co ce trate  so ar

Eectricity pro ctio  from so ar e ergy 
foc se  by mirrors. Re ires co siste t 
brig t s s i e. Pote tia  for arge se 

i  esert areas.

PICs most y too c o y for t is 
tec o ogy.

Wave power
Pi ot p a ts o s ore from E rope, 

Korea, a  uSA.
uSP researc  project i  progress to 
assess reso rce i  PICs.

Ti a  c rre ts
uses ‘fast’ ti a  ows t ro g  at ra  

c a e s. A few pi ot p a ts.
A few pote tia  sites i  PICs, sti  to be 
assesse . 

Ti a  ra ge power
use  at a oze  or so sites w ere ti a  

ra ge is ~7m.
Ti a  ra ge too sma  i  a  PICs for t is 
tec o ogy.

 
[d   sr r en (  2  7); W    (2005);  .] 
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