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Global Warming and the Future of
Pacific Island Countries

ABSTRACT

This article briefly outlines the cause of global warming, its trends and consequences
as indicated by the International Panel on Climate Change. Sea-level rise is one
consequence of particular concern to Pacific island states. It aso reviews the views of
economists about connections between economic growth and global warming.
Whereas the magjority of economists did not foresee a conflict between economic
growth and global warming, the possibility of such a conflict is now more widely
recognized following the Stern Report. International efforts, such as through the
Kyoto Protocol, to reduce greenhouse gas emissions and their atmospheric
concentration are discussed and prospects for post-Kyoto policies are considered. It is
predicted that a significant reduction in global greenhouse gas emissionsis unlikely to
be achieved in the foreseeable future due to conflicting national interest (a prisoners
dilemma problem) and because is will take time to develop new technologies which
will reduce greenhouse gas emissions. However, payment for greenhouse gas
emissions (for example, via tradable permits) will accelerate desirable technological
advance. Both international political action and efforts to develop and use
technologies that lower greenhouse gas emissions need to be pursued. Given current
and likely increases in greenhouse gas emissions, continuing global warming in this
century appears to be inevitable and consequently Pacific island states will be
adversely affected by sea-level rise and climate change. How they will be affected and
to what extent is discussed together with their ability to cope with the emerging
problem. Ways are also examined of addressing the consequences for Pacific island

states of global warming.

Keywords: climate change; environmental Kuznets curve; global warming; Kyoto
Protocol; Pacific islands; post Kyoto; sea-level rise; small island developing states;

Stern Report.



Global Warming and the Future of
Pacific Island Countries

1. Introduction

Human beings have been slow in recognizing the global environmental dangers of
economic growth based on the use of carbon fuels and to take actions to avert these
dangers. Since the Industrial Revolution, there has been increasing use of carbon fuels,
first timber and other biomass, then coal, oil and subsequently natural gas. This
process has added substantially to levels of greenhouse gases, particularly carbon
dioxide, CO,, in the Earth’s atmosphere. This process is reducing radiation of heat
from the Earth and is raising the average levels of temperatures on the Earth.
Furthermore, significant increases in sea level are expected in this century, a process
that has aready begun.

Over very long periods of time, there have been natural variations in the average
temperature on Earth and considerable variations in sea levels. What is peculiar about
the current episode of the Earth’s warming is that it is a consequence of human
economic activity and it is occurring at speed which has never before occurred
naturally. Therefore, it can be expected to cause serious disruption of existing
biophysical systems in a relatively short period of time (with this century) and have
adverse socio-economic consequences in most parts of the Earth. Naturally, low-lying
areas near the sea (such as parts of Bangladesh and Egypt and low-lying atoll
countries such as Kiribati and Tuvalu in the Pacific) will suffer greatly from the
inundation which is predicted. However, this is just one aspect of the consequences
for Pacific Island and other countries of global warming.

This article briefly outlines the cause of global warming, trends in the process and its
predicted consequences, reviews views of economists about economic growth and
global warming, and outlines global political developments that have been set in train

by the occurrence of global warming. It then focuses on the major impacts which



globa warming can be anticipated to have on Pacific island nations and policies that

may be adopted to help address these problems.

2. Global Warming — Causes, Trends and Predicted Consequences

Sunlight falling on land and water heats the surface of the Earth and some of this heat
is re-emitted as imposed radiation. Greenhouse gases absorb some of this radiation,
warms the atmosphere and return some of this heat to the Earth’s surface. The greater
the concentration of greenhouse gases in the atmosphere, the larger is the heating
effect.

CO; is one of the magjor greenhouse gases. Since the Industrial Revolution it has
increased from 230 ppm in the Earth’s atmosphere to 380 ppm and is now at levels
that are much higher than have been recorded in the last 650,000 years (Pachauri,
2007). Even if CO, emissions are held at current levels, the concentration of CO; in
the atmosphere will increase to around 525 ppm by the end of this century and global

warming will accelerate in the not too distant future.

In the last century, global warming of about 1°C on average occurred. Stabilization of
CO, emissions at the current level appears as though it could involve a global mean
temperature increase of about 2.8°C and this will have very serious global
environmental repercussions. On a global scale, there is probably little prospect of
greenhouse gas emissions being reduced below current levels. They may continue to
increase. Carbon emissions have risen at approximately a constant rate in the last 50
years, and athough the rate of increase may be reduced as a result of a post-Kyoto
global agreement, it seems too optimistic to predict an actual reduction in carbon

emissions compared to those at present.

As aresult, sea levels can be expected to continue to rise. They rose on average by
about 10-20cm in the last century (Pachauri, 2007) and are expected to rise by
between 9 and 88cm by 2100 compared to 1990 according to IPCC projections.

However, the impacts are uncertain and a rise of more than 88cm is possible. Thus



sea-level rise is predicted to accelerate. Snow cover and glacier mass balance is
declining globally and contributing to increases in sea levels (Pachauri, 2007). As a
result of global warming, geographical patterns of water availability will change
drastically, weather disturbances or disasters will become more frequent, global food
availability could decline, human habitation will become more precarious due to
storms, rising sea levels and adverse weather conditions, new health risks will emerge
in more geographical locations (for example, malaria could become more widespread)
and considerable loss of biodiversity and ecosystems is anticipated (National
Geographic, 2007, 232(4), Map Supplement: Changing Climate). While one cannot
predict al the consequences of global warming with certainty, there is growing
consensus amongst scientists about the major consequences of global warming and its
causes. There is no doubt that many Pacific island nations will suffer adversely from
global warming and that sea-level rise will threaten the continuing existence of some.

3. Views of Economists about Economic Growth, the Environment and

Particularly Global Warming

Mainstream economists have been tardy in accepting the possibility that continuing
economic growth can have adverse environmental consequences. Responses to this
possibility have been twofold. Several economic theorists have developed economic
growth models that ignore any connections between economic growth and the
environment, for example, Solow (1956, 1957) and Romer, (1994) as discussed for
instance in Tisdell (2003, Ch.6). Other eonomists have argued that there is not
necessarily any conflict between economic growth and the state of the environment,
or that if there is conflict, it is short-lived and that sustained economic growth will
eventually result in an improved environment. For the latter group continuing
economic growth is the key to improving environmental conditionsin the long run.

The concept of an environmental Kuznets curve (showing an inverted-U relationship
between pollution intensities and GDP per capita) seems to have been initially
suggested by Grossman and Krueger (1991, 1995). It was also initialy reinforced by
supporting empirical evidence (for example, Selden and Song, 1994). Environmental



Kuznets curves indicate that for some pollutants, such as CO,, their intensity (for
example, their level of emission in relation to GDP) rises at first with economic
growth and then declines. Therefore, some economists have come to believe that
greenhouse gas emissions (and environmental pollution generally) will not be a
problem if only sufficient economic growth can be obtained globally. However, this
ignores the capacity of the environment to absorb the emission of greenhouse gases
without long-term environmental consequence. It ignores the concept of spaceship
Earth promoted by Kenneth Boulding (1966).

Shortcomings of the argument based on the environmental Kuznets curve that
continuing economic growth is the key to an eventually better environment are set out
in Tisdell (2001). It is pointed out, for example, that even if intensities of greenhouse
gas emissions fall with economic growth, their total level of emission can continue to
rise. Furthermore, depending on absorption rates, concentrations of greenhouse gases
in the atmosphere can continue to rise, even if the emission rates fall to some extent.
Again, environmental thresholds may be reached which trigger irreversible
environmental processes long before the predicted favourable environmental
conseguences of economic growth can be realized. In addition, it is also possible that
falling pollution intensities or total emissions in more developed countries could be
achieved by their relocating production that is more polluting (for instance,
contributes more intensely to greenhouse gas emissions) in less developed countries,
such as China and India. However, globally this does not solve the environmental
problem when the pollutants involved have global consequences as in the case of

greenhouse gases.

Asafu-Adjaye (in press) studied the relationship between CO, emissions and GDP per
capitain several Pacific isand countries. He found that in some cases the relationship
appeared to conform with the environmental Kuznets hypothesis but that overall the
results were inconclusive. However, on a world scale, Pacific island countries are
small contributors to greenhouse gas emissions. Possibly, a more important global
consideration for some is deforestation and their policies on reforestation, (Hunt,
2004). Considerable deforestation has occurred in the Solomon Islands and Papua



New Guinea, for example, which means that carbon sequestration there has declined

considerably.

One of the analytical economists who has criticized the use of the environmental
Kuznets curve is Stern (1998). Its shortcomings have also been pointed out by Arrow
et al. (1995), Ekins (1997) and Rothman (1997). More recently, Stern has produced
the Stern Report on the economics of climate change for the UK Government (HM
Treasury, 2006). This report asserts that greenhouse gas “emissions have been, and
continue to be driven by economic growth; yet stabilization of greenhouse gas
concentration in the atmosphere is possible and consistent with continued growth”
(HM Treasury, 2006, p.xi). Stern does not believe that a rapid and large reduction in
global greenhouse gas emissions can be achieved but considers that stabilisation of
CO, equivalents at around 550 ppm in the atmosphere is achievable if CO, emissions
peak in 10-20 years time and if they are then reduced by 1-3% per year. While this
result involves reduced growth of current GDP, the sacrifice in this growth will be
much less than the future reductions in GDP growth if inaction prevails. In his view,
current sacrifices of economic growth will avert much greater losses of growth in the
future and should be made. However, even if Stern’s plan is adopted, increased global
warming will occur. The extent of this increase is expected eventually to be in the
range of about 1.5°C to over 5°C compared to pre-industrial times. This suggests that
global warming of about 3.25°C is quite likely even if Stern’s relatively modest plan
is adopted.

Note that none of the above discussion implies that economic growth and
environmental deterioration must go hand in hand. Changing technologies could, for
example, make it possible for some economic growth to continue without there being
an increase in greenhouse gas emissions. The pricing of carbon emissions, for
example, via carbon trading schemes, would provide an economic incentive for the
development and installation of this technology. This will, however, take time to have
effect, will depend on how quickly and widely charges are imposed on greenhouse
gas emissions. To what extent and how quickly will the USA, China, India and

Australia, for example, participate in a scheme to cut greenhouse gas emissions by



imposing charges on these, for instance by the use of carbon trading scheme? This
will depend on the results of global political bargaining which will be complicated by
clashes of self-interest between nations and their power struggles.

4. Global Palitical Considerations and Developments Relating to Global

Warming

Mounting concern about climate change has been reflected in a number of
international political developments since the beginning of the 1990s. In March 1994,
The United Nations Framework Convention on Climate Change (UNFCCC) came
into force. Most countries are signatories to this convention. It “recognized that the
climate system is a shared resource whose stability can be affected by industrial and
other emissions of carbon dioxide and other gases ........ Under the Convention

governments:

e Gather and share information on greenhouse gas emissions, national
policies and best practices

e Launch nationa strategies for addressing greenhouse gas emissions and
adapting to expected impacts, including the provision of financial and

technological support to developing countries

e Cooperatein preparing for adaptation to the impacts of climate change’

(The United Nations Framework Convention on Climate Change, no date).

UNFCCC in itself only provides a mechanism for international consultation, a means
for the gathering of information about climate change and an avenue for expressing
concerns about climate change. It imposes no obligation on the signatories to the
convention to reduce their greenhouse gas emissions. Nevertheless, it provided a

platform for the formulation of the Kyoto Protocol which does impose mandatory



restrictions on the level of emissions of greenhouse gases by those countries which
ratify it.

The Kyoto Protocol to the UNFCCC was negotiated in Kyoto in 1997 and came into
force in early 2005 following its ratification by Russia. It has not yet (November
2007) been ratified by the USA (a major or the major international emitter of
greenhouse gases) and by Australia (one of the highest per capita emitters of
greenhouse gases in the world). Currently the signatories account for around two-

thirds of greenhouse gas emissions globally (Anon, no date).

Those countries ratifying the Kyoto Protocol commit themselves to meeting their
agreed greenhouse gas targets during the period 2008-2012. These targets vary
between countries and are related to the 1990 level of emissions. More devel oped
countries (Annex | nations) commit themselves on average to a reduction in their
greenhouse gas emissions of over 5 per cent in the period 2008-2012 compared to
their 1990 levels of emission and non-Annex | economies (mainly the developing

countries) have no restrictions placed on their emissions of greenhouse gases.

The facility exists for carbon trading between nations that have ratified the Kyoto
Protocol. For example, Annex | nations that do not intend to use all their carbon
emission entitlements in the period 2008-2012 may sell these entitlements to other
Annex | nations that want to use more than their entitlements. Thus, a mechanism for
international exchange of greenhouse gases emission entitlements has been
established. This provides for some flexibility but preserves the overall target for
reducing greenhouse gas emissions by Annex | countries in the compliance period.
Penalties have been specified for non-compliance by those nations ratifying the
Protocol. How easy it will be to impose these penalties and how rigorously they will
be imposed is still unclear.

Apart from purchasing carbon credits from other Annex | partners to the Kyoto

Protocol, another mechanism exists for nations to reach their targets without reducing



their emissions of greenhouse gases to their agreed levels. This involves use of the

Clean Development Mechanism (CDM).

The Clean Development Mechanism enables Annex | countries to obtain extra carbon
credits by investing in projects in non-Annex | nations intended to reduce the levels of
greenhouse gases in the atmosphere. Similar investments in projects in transitional
economies in Eastern Europe and Russia may also qualify. However, the UN CDM
Executive Board has to approve these projects. Projects which act as carbon sinks
such as avoided deforestation and reforestation have been excluded as eligible
projects, even though the origina intention was to enable these to be eligible
(Fearnside, 2006). This is unfortunate because according to Fearnside (2006, p.363)
“avoided deforestation has by for the greatest potential both for climatic benefits and

for achieving other environmental objectives such as the maintenance of biodiversity”.

Already international attention is turning to what will be done about global
greenhouse gas emissions after 2012, the final year of the first commitment period of
the Kyoto Protocol. In June 2007, the G8 leaders agreed that global CO, emissions
should be at least halved by 2050. This is, however, easier said than done. Strong
pressure exists to include developing countries in the targeting of greenhouse gas
emissions, particularly those with large growing economies such as China and India.
Allowance for forests as carbon sinks are also likely to be included in any new

agreement (Fearnside, 2006).

While some countries have been reducing their greenhouse gas emissions, others have
been increasing theirs. As aresult, greenhouse gas emissions continue to rise globally
at a steady rate. Although they started from a smaller base, very high rates of increase
in emissions have occurred in China and India. China has or is about to surpass the
USA as the world’s major emitter of greenhouse gases (Anon, no date). The extent to
which China and India may agree to curb their growth in greenhouse gas emissionsis
unclear because compared to more developed countries their per capita emissions are
very low. The prospects for significantly reducing global greenhouse gas emissionsin
the foreseeable future do not seem high. The best prospect (given the possible



international political responses) would seem to be for the development of
technologies that reduce carbon emissions and which can do so at low cost compared
to aternative technology. The development of this technology is likely to be
stimulated in Annex | Kyoto Protocol countries by the pricing of greenhouse gas
emission, for example, some schemes for trading carbon credits. It may aso be
stimulated by government subsidies for relevant R&D. In practice, a two pronged
approach is needed: (1) continue to press for improved global agreements on
greenhouse gas emissions and (2) adopt policy means that reduce the intensity of
greenhouse gas emissions in relation to output by encouraging the development and

use of appropriate technologies.

In its diplomatic efforts to reduce global warming, the international community faces
a classic prisoner’s dilemma problem (Tisdell and Hartley, 2008, Ch. 16). The self-
interest of each nation individually is not to make an economic sacrifice to reduce its
contribution to global warming, and to do this irrespective of whether other nations
make such sacrifices. As a consequence, al collectively are likely to suffer.
Furthermore, disputes about how sacrifices should be shared between nations can
hamper collective agreement. For example, what sacrifice should be expected of the
United States compared to China and India? Although China's level of emission of
greenhouse gases is now comparable to that of the USA, its per capita level of
emissions are much lower. Furthermore, a substantial amount of China s emissions is
associated with its exports to more developed countries and foreign investment in
China, for example in its car industry. Thus, it can be argued that the demands of
more devel oped countries have contributed to the rapid rise in China’' s greenhouse gas
emissions. It can be claimed that the moral responsibility for Chinese pollution must
be shared between Chinese suppliers and foreign investors and buyers. China is not

entirely to blame; if it isaquestion of blame.

Given the political conflicts mentioned and that technological advance takestime, it is
unrealistic to expect a significant reduction in global emissions of greenhouse gasesin
the near future. Therefore, continuing global warming during this century seems

inevitable, particularly given the lag between greenhouse gas emissions and therise in



the temperature of the Earth’'s atmosphere and of its marine waters. The future of

Pacific island nations needs to be considered in this context.

5. Expected Impacts on Pacific Island Countries of Global Warming

While all countries are going to be affected by climate changes, many small island
developing states will be severely impacted by sea-level rise which IPCC scientists
expect could be of the order of 0.88 of a metre in this century. The island states at
particular risk are those located in low-lying atolls such as Tuvalu and Kiribati in the
Pacific Ocean and the Maldives in the Indian Ocean. Their aready small land mass
may disappear or be severely reduced by sea level rise and by erosion due to storm
surges and cyclones. Most or al of their habitable land space may be lost and their

residents are likely to be forced to seek refuge in other countries.

While all Pacific island nations and territories will be adversely affected by sea-level
rise, the extent and nature of its impact will vary with their geographical features.
States consisting of atolls will lose most or all of their habitable land whereas those

comprised mainly of high islands will be affected less (see Table 1).
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Tablel: Geographical featuresof Pacificisdand countriesand territories

Country/Territory Land area Population Geographic
(sg km) (2004 estimate) type
American Samoa 240 57,000 High islands and
atolls
Cook Islands 180 19,000 Highislands and
atolls
Federated States of 702 109,691 High islands and
Micronesia atolls
Fiji 18,376 840,000 Highislandsand a
few minor atolls
French Polynesia 3,521 252,692 High islands and
atolls
Guam 549 166,773 High islands
Kiribati 726 97,813 Predominantly atolls
Marshall Islands 720 61,218 Atolls
Nauru 21 13,287 Raised coral island
New Caledonia 19,060 221,943 High main island and
(2007) atolls
Niue 258 2,166 Raised coral island
Palau 475 20,000 High islands and
aolls
Papua New Guinea 461,690 5,771,947 Highislandsand a
few minor atolls
Solomon Islands 29,785 465,793 Highisandsand a
219,246 few minor atolls
Tokelau 12 1,500 Atolls
Tonga 696 101,982 High idands
Tuvalu 26 10,900 Atolls
Vanuatu 12,189 207,331 Highislandsand a
few atolls
Samoa 2,934 183,746 High idands

Source: Based on Asafu-Adjaye (in press), Table 1 and CIA, World Fact Book — New Caledonia

Pacific states that may become uninhabitable as a result of sea-level rise are Kirabati,
the Marshall Islands, Tokelau and Tuvalu. Where will their residents go? Tokelau is a
New Zealand territory and the Marshall Islands are affiliated to the USA. Therefore,
their residents may be able to migrate to New Zealand and the USA respectively. On
the other hand, Kiribati and Tuvalu are independent nations and do not have similar
international connections. So far (November 2007) the Australian Government led by
Mr. Howard has been unsympathetic to the possibility of residents of these countries

being allowed to migrate to Australia as environmental refugees. Whether or not
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future Australian governments will continue to adopt this position is unclear. The
number of residents who may need to migrate from these countriesis relatively small.
Therefore Australia could accommodate these environmental refugees with little
difficulty.

Pacific island states that consist solely of sufficiently raised atolls or of high islands
might have limited land loss due to a rise in sea levels. These include Samoa and
Tonga. Some of their lower areas may, however, be lost as aresult of rising sealevels.
Furthermore, those Pacific states that include in their landforms high islands and some
atolls on the face of it would seem to have scope to relocate persons displaced by sea
level rise within their borders. This would include countries such as Fiji, Papua New

Guinea, the Solomon Islands and V anuatu.

However, the position is more complicated than this macroscopic view suggests. For
example, in relation to Fiji, Tonga and Western Samoa, Mimura (1999, pp.138-139)
points out that their population is concentrated on narrow, low-lying areas fringing the
mountains along the coast. Even though the area of their main islands is large and
their average elevation is high enough, their economic activities are mostly
concentrated on the coast. “The capital of each of these 3 countries is situated on a
large coastal area. Therefore, the effects of inundation and flooding are not small for

them.”

The IPCC (2005, p.14) states that a large part of Papua New Guinea (PNG) is subject
to inundation. This presumably includes a large tract of land behind the Gulf of Papua.
Thus, although PNG has a lot of very high land, it is vulnerable to loss of lowland as
well asits atoll islands. Even when it is possible in principle for islanders displaced by
sea-level rise to migrate to higher land within their state, this may not be practical.
Communal land rights can form a barrier to such migration in the Pacific, the
available high country may be of low productivity and new ways of living may have

to be learnt by the environmental refugees.
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Mimura (1999, p.139) observes that “the risk of inundation and flooding is further
intensified by social factors. In recent years, many countries in the South Pacific have
experienced the migration of people from outer islands to the capitals, and a sharp
increase in the population of the low-lying coastal areas. Such migration is often
associated with economic difficulties and the land-ownership system does not alow
the migrants to buy new land in some countries. Therefore, people tend to live in very

low and unsafe areas, such as alagoon coast in Nuku’ alofa, Tonga”.

In addition, much of the infrastructure (such as roads) on the high islands is located
along their coastal strip. Much of thisinfrastructure is vulnerable to sealevel rises.

The UNFCCC (2005, pp.17-23) lists severa problems which it believes that small
island developing states will experience as a result of climate change. These include
(1) growing difficulties with water availability, (2) coastal erosion and loss of corals,
(3) increasing food scarcity (4) considerable biodiversity loss (5) heightened threats to
human settlements and infrastructure (6) the spread of tropical diseases, such as
malaria as temperatures of island countries in cooler regions increase and (7)
diminished economic opportunities for example, due to reduced tourism. Most
tourism facilities in these countries are adjacent to the coast and vulnerable to sea-

level rise and major weather disturbances.

In relation to human settlements and infrastructure in small island states, UNFCCC
(2005, p.21) points out: “ In most SIDS [small island developing states|, narrow
coastal plains provide attractive locations for human settlements and a variety of
infrastructure — social services, tourism facilities, airports, port facilities, roads and
vital utilities — to support economic and socia needs. With the projected rate of sea-
level rise and changes in the patterns of extreme events such as storms and coastal
flooding, these settlements and critical infrastructure will be at severe risk. In some
countries, particularly low islands and micro-atolls, resettlement outside the national
boundary may have to be considered. Implementing this could become extremely
complicated, however, especially for densely populated coastal lowlands. In extreme
circumstances, some atolls may be abandoned altogether, which could be socialy and

13



culturally disruptive as well as resource-intensive and which may be well beyond

what most of these atoll countries can afford.”

Although the water surface of the Pacific Ocean will increase due to sea-level rise,
this does not necessarily mean that Pacific island nations will have more marine
resources. Fishing communities dependent on coastal reefs and inshore fisheries may
experience problems due to loss of reefs. Ocean currents may also alter as a result of
global warming and this may change the migrating patterns of tuna. Some island
nations could experience reduced stocks of tuna and lower royalty payments for
access to them. Some such as Kiribati and Tuvalu may experience a reduction in their
EEZ due to inundation of some islands. As mentioned by Mimura (1999, p.139),
“even if small islands are not currently inhabited, inundation of such islands means a

loss of territorial seas and a reduction in the extent of their exclusive economic zones'.

While the problems facing Pacific island states as a result of global warming seem to
be most severe for low-lying atoll countries, even those with some high land are in a
vulnerable position. Given their small size and the extent of poverty in most of these
states, they are not well placed to cope with the problem. Therefore, let us consider
how their problems and potential problems as a consequence of global warming can
or should be addressed.

6. Addressing the Problems of Pacific Isand States Resulting from Global

Warming

Because of lag effects, the process of global warming and sea-level rise will continue
for a considerable period of time even if global emissions of greenhouse gases are
slashed now. While reduced emissions of these gases would moderate further sea-
level rise and warming, it will not prevent it. While global reductions in greenhouse
gas emissions would be in the interests of Pacific island states, as was argued above
the prospects of large reductions in the foreseeable future seem to be low. Therefore,
it seems almost certain that Pacific island states will have to cope with global

warming and rising sea-levels.
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It has been suggested that they should start adopting policies now which will mitigate
the predicted impacts of climate change (Mimura, 1999). In other words they should
adopt anticipatory measures and policies. This, however, is easier said than done.
Such policies would include prohibition of settlement on low-lying land, a start on re-
settlement of those on low-lying ground to higher ground, the drawing up of
contingency plans for evacuation of residents of low-lying islands in case of
inundation or natural disasters, and relocation of infrastructure to higher ground or the
placing of new infrastructure on higher ground. However, for these countries that
have no higher ground, such as atoll countries, these are mostly not options. Hunt
(2004, p.348) emphasizes the importance of adopting policies to help conserve barrier
reefs as a protection from storm surges which will pose greater risks with sea-level
rise. He recommends cessation of mining of corals where this is occurring and
policies to reduce polluted run-off from agriculture and settlements which damages

corals.

Such policies also face other problems. Resettlement may be resisted. Relocating
infrastructure can be costly. Considerable investment is required. Given the extent of
poverty in the Pacific islands, many states will lack the capacity to implement these
measures. Furthermore, even in more developed countries, measures of this type have
not been adopted. Successful political action is often that which responds to a crisis,
rather than takes measures to avoid or reduce its anticipated effects. Political action
often tends to be reactive and myopic. Even in more developed countries, such as
Australia and New Zealand, measures of the above mentioned type have not yet been

taken nor do they appear to be on the agenda.

It appears that some Pacific isdand countries (for example, the atoll countries) only
have limited scope to mitigate the anticipated impacts on them of global climate
change. They may be able to adjust to some of the effects for a time but in the end
they are likely to be swamped by sea-level rise and storm surges. They, therefore,
need to develop migration strategies and several are trying to do so by placing
political pressure on Australia and New Zealand to be more receptive to their plight

15



(Prasad, 2007). In addition, it is in the interest of al Pacific island states to press

internationally for areduction in greenhouse gas emissions.

Given their limited resources and capacity, it can be argued that small island
developing states need more foreign aid from devel oped countries to help them adjust
to climate changes. Unlike more developed countries and emerging economies (such
as those of China and India), the Pacific islands have been very minor emitters of
greenhouse gases. They are the victims of this effect rather than perpetrators of it.
Therefore, they may feel that developed countries have a moral responsibility to help
them cope with their problem.

The extent to which some developed countries will assist is, however, unclear. They
have reduced their aid to Pacific island countries in recent times. Developed countries
also will be adversely impacted by climate change and this may make them less
inclined to help less developed states in economic and environmental difficulties.
Australia, for example is already experiencing (2007) severe drought which is
reducing its production of food and contributing to rising food prices. This weather
pattern is widely believed to be a consequence of global warming. The economic
situation of more developed countries could deteriorate as global warming accelerates.

Pacific island states will have a particular interest in any post-Kyoto agreement about
policies to address climate change. If for example, the coverage of the Clean
Development Mechanism, or its successor, is extended to include averted
deforestation or afforestation, then a number of Melanesian states may be able to
obtain foreign funds as a result. However, this will not assist atoll states which only
have a small land area and one that is unsuitable for forestry. The potential economic
benefits to developing states from a reformed clean development mechanism are
likely to be very uneven because the mechanism is underpinned by exchange
principles rather than gift principles. Thus developing nations that have little capacity
to contribute to reduced greenhouse gas emissions or to the lowering of
concentrations of these gases in the atmosphere (such as atoll countries) have little
scope to obtain funding via a clean development mechanism. While the Pacific island
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countries receive some foreign aid (mainly from UNDP) under the Pacific Islands
Climate Change Assistance Programme to help conserve their natural capital, (Hunt,
2004, p.348) thisisinsufficient to address effectively the issues identified above.

7. Concluding Comments

The IPCC has predicted arise in average global temperatures compared to 1990 by up
to 5.8'C by the end of this century (Anon, no date, p.4). It is clear that significant
global warming will still continue in this century even if action is taken post Kyoto to
stabilize greenhouse gas emissions globally. Most economists have been slow to
accept the gravity of the situation. Many felt that the environmental Kuznets
relationship provided grounds for optimism, namely that continuing economic growth
would provide the key to improving environmental quality eventually and to reducing
greenhouse gas emissions. But as pointed out in this paper, and elsewhere, prognosis
based on the environmental Kuznets curve have proven to be inadequate.

Despite the Kyoto Protocol, global emissions of greenhouse gases have continued to
increase at a constant rate, in part because of the rapid growth of emerging economies
such as that of China and of India, and the United States (a maor emitter of
greenhouse gases) has not ratified Kyoto and effectively curbed the growth in its
emissions (Anon, no date). There seems to be little prospect of large reductions in
greenhouse gas emissions globally in the near future. Even if emissions were to be
held at current levels, considerable elevation in temperatures and rises in sea level are
expected to occur in this century due to natural lags.

Consequently, this will have severe adverse environmental consequences for Pacific
island states of the type outlined in this paper. Some may become uninhabitable due to
inundation and to greater exposure to severe weather events. Others which have some
high ground will experience considerable economic hardship and social disturbances
as they adjust to climate change. The extent to which more developed countries will
be able to and willing to assist them is unclear. Hopefully, their situation will be given

sympathetic consideration when post-Kyoto policies to deal with climate change are
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negotiated by the international community. There is also a need for more detailed
assessments of the extent to which individual Pacific states are likely to be impacted

by sealevel rise, for example, arise of amost one metrein sealevel in this century.
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