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CLIMATE CHANGE AND SMALL ISLAND DEVELOPING STATES !

Lino Briguglio %, Kanayathu Koshy?, Leonard Nurse' & Poh Poh Wong’
1. INTRODUCTION

About one fifth of all politically independent comies are Small Island Developing
States (SIDS). These are to be found in all reganthe world, but most of them are
located in the South Pacific Ocean, the Indian @@ea the Caribbean Sea. One of the
greatest challenges to the sustainable developiaesd by these states relates to climate
change. A matter of great concern for these siatésat although they contribute very
little to global warming, they are the ones thatl Wwe harmed most by the effects of
climate change.

Apart from sea-level rise, SIDS are likely to expece various other effects of climate
change including extreme weather events, watertatpes and increased health risks
from air borne diseases. These will also impagdaterritories, but the high population
density of many SIDS, their limited resources ena@nts and the indivisibilities of

overhead costs, are likely to result in higher iotpan SIDS and higher per capita costs.

Two major international conferences on the suskdéénaevelopment of small island
developing states, namely the Barbados 1994 Globaference, and the 2005 Mauritius
International Meeting, both convened by the Uniations, assigned major importance
to Climate Change. Both the Barbados Programme cfoR and the Mauritius
Implementation Stratedyrecognized that climate change could delay or emev
sustainable development in SIDS and that SIDS fgmxial challenges due to their
specific physical and geographic characteristickhBonferences stated that the ultimate
responsibility for sustainable development lieshvitie SIDS’ governments themselves,
but called for the cooperation of the internatiooammunity to enable SIDS to attain
sustainable development goals.
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2. SMALL ISLAND STATES AND GLOBAL WARMING

According to the IPCC Fourth Assessment Report @Qiigr Group IlI) on impacts,
vulnerability and adaptation (IPCC 2007), the regiovhere most SIDS are located
registered temperature warming trends during th® @6ntury, with some studies
showing that this ranged from 0 to 1°C every tweadkes during the 1971 to 2004
period. In addition, the report states that acewydio scientific projections based on
sophisticated climate models, in the'Zlentury there will be a general warming trend in
surface air temperature in all small-island regions

Table 1 shows projected changes in seasonal suafat@mperature for the three 30-year
periods (2010 to 2039, 2040 to 2069 and 2070 t®pR@Slative to the baseline period
1961 to 1990, for sub-continental scale regionghef world, where most SIDS are
located.
Table 1
Projected increase in air temperature (°C)
by region, relative to the 1961-1990 period.

Region 2010-2039 2040-2069 2070-2099
Mediterranean 0.60to 2.19 0.81 to 3.85 1.20.60
Caribbean 0.48 to 1.06 0.79to 2.45 0.94t0 4.18
Indian Ocean 0.51t0 0.98 0.84t0 2.10 1.057G@ 3
Northern Pacific 0.49to0 1.13 0.81to 2.48 1®a.17
Southern Pacific 0.45t0 0.82 0.80to 1.79 0®3.11

Source: IPCC (2007)

3. SMALL ISLAND STATES AND SEA-LEVEL RISE

Basing on available scientific literature, the IP@port Op cif) indicates that during the
last century there was an overall tendency forleeal-rise in the Pacific, Caribbean and
Indian Ocean regions. Sea-level rise is a majocem for SIDS, especially low-lying
ones, due to the fact that in such states humdéersents and industrial concerns tend to
be concentrated on the coastal zone.

The economy of many SIDS depends heavily on touasih sea-level rise is likely to
harm tourism facilities and infrastructure. Howewvether industries, including fishing,
agriculture and manufacturing as well as infragtrteesuch as ports, airports and coastal
reservoirs will also be negatively impacted. Tbastal areas of SIDS are also associated
with socio-cultural developments in these statessma-level rise will therefore also have
an impact on their cultural assets.

Sea-level rise will therefore lead to heavy matearal cultural losses for SIDS and will
affect practically all aspects of life in such statThis problem is of course particularly
severe for low-lying islands, the very existencevbich may be threatened by sea-level
rise. This reality is particularly harsh for SIDSdause greenhouse gas emissions



produced by these states are negligible when cadpty those emitted by larger
developing and developed countries.

Unfortunately, the limited resource base of smallind states constrains their adaptation
and coping ability, especially when large overheasts are involved. As is well known,
certain costs are not divisible in proportion tce tpopulation, and infrastructural
development is often very costly for small terrigsrwith a small population.

4. MAINSTREAMING CLIMATE CHANGE IN SMALL ISLAND STA TES

Various studies have linked climate change withtasnable development (e.g., Hay et
al., 2003; Huq and Reid, 2004, Munasinghe, 2003hiaet al., 2005). This linkage is

especially relevant for small islands states, whiegeclimate is a major asset for tourism,
fishing and other activities that are coastal inurea Ronneberg (2004) explains the
climate-change/sustainable-development linkageelsring to the Marshall Islands and

proposes a number of innovative solutions includiragte-to-energy and ocean thermal
energy conversion systems, which could promotestistainable development of some
small islands and at the same time strengthen tlesilience in the face of climate

change. The sustainable development and climategehiankage is not only relevant for

low-lying, tropical SIDS but also for others thapegnd heavily on coastal activities. For
example, Briguglio and Cordina (2003) have showat tlimate change impacts on the
economic development of Malta are likely to affatt sectors of the economy, but

particularly tourism, fishing and public utilities.

One way to address this linkage is to integrategation and adaptation measures into
sustainable development strategies. Such an arguwees put forward by Hay et al.
(2003), in the context of the Pacific small islastdtes, suggesting that the most desirable
adaptive responses are those that augment actibith would be taken even in the
absence of climate change, due to their contribgtito sustainable development and
resilience building.

It can be argued that adaptation measures mayrighicive to sustainable development,
even without the connection with climate change.ti®es 2007 IPCC report argues (op
cit), the link between adaptation to climate chaagd sustainable development, which
leads to the lessening of pressure on natural ressuimproving environmental risk
management, and increasing the social well-beintp@fpoor, may not only reduce the
vulnerability of small islands to climate changeit lalso may put them on the path
towards sustainable development. A good startingtpmould be an assessment of the
climatic variabilities and the implementation of ihawin’ or ‘no regret’ adaptation
options (Koshy et al., 2006).



5. CONCLUSION

Small island states are very vulnerable to clindi@nge, even though their contribution
to global greenhouse gas emissions is minimal. Tdreyset to suffer great material

losses with sea-level rise and climate variabilityless they put in place appropriate
adaptation measures. Many initiatives have beesntél SIDS in the different regions to

foster an understanding of climate change aneépsncussions and to promote mitigation
and adaptation strategies in this regard (see Appenvarious adaptation procedures

that can be put in place in anticipation of sealaise, water shortages and extreme
weather events have been proposed (Klein, 2003; 2@07; United Nations, 2007).

In many cases, adaptation measures, such as lguifdrastructures that withstand strong
winds, clearing valleys to avoid floods in caseegfreme weather events, preparing for
eventual retreat from the beaches, withholdingding permits on low-lying areas, and
putting in place early warning systems, can be ste@amed in development policies, so
that their benefits can be enjoyed, even if clinditange predictions do not materialize.

In practice small islands states face many comggan trying to mainstream climate
change into their sustainable development strateganly due to their limited resources
and indivisibilities of overhead expenditures, utihg those associated with
infrastructural projects. It is for this reasontthithe 1994 Barbados and 2005 Mauritius
conferences, governments of developed and deveglamnntries agreed that although
SIDS themselves are ultimately responsibility foeit sustainable development, the
cooperation of the international community is aalier to enable SIDS to attain this end.

? http://www.nccc.gov.sg/aboutnccc/about.shtm
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APPENDIX
ADAPTATION EXPERIENCE IN SMALL ISLAND STATES 8
The Caribbean Region

The SIDS in the Caribbean region include Antigud Barbuda, the Bahamas, Barbados,
Cuba, Dominica, Dominican Republic, Grenada, Halamaica, St. Kitts and Nevis, St.

Lucia, St. Vincent and Grenadines and Trinidad &oldago. Some non-island states in
the Region, with characteristics similar to SID&'e Belize, Guyana and Suriname. In
the Caribbean region, there are many non-soversigall islands which also share

similar problems with SIDS.

Recognizing the tremendous socio-economic and emviental risks posed by climate
change, Caribbean Governments have embarked omakawgportant initiatives to
enhance the region’s capacity to respond to thieskenges.

Caribbean Planning for Adaptation to Climate Change

A major activity in this regard is the project ¢letil Caribbean Planning for Adaptation
to Climate Change (CPACC), covering the period 18972001, and funded by the
Global Environment Facility (GEF). The main objgetithis project was to provide
support to Caribbean countries to better prepaeerégion to cope with the adverse
effects of global climate change, in particular-k=eel rise in coastal areas through
vulnerability assessment, adaptation planningniimgi and capacity building. CPACC
consisted of four regional projects and five ppovjects. The regional projects involved
design and establishment of a sea-level and climatdtoring network, establishment of
databases and information systems; preparation adtailed inventory of coastal and

8 This appendix does not cover all climate-chandgted activities in SIDS, and due to space limita;,
only a selection of the relevant projects are nogwil in this summary.



marine resources; and formulation and initial impdatation of adaptation policies, at
the national level.

The five pilot projects consisted of coral reef ntoring for climate change (Bahamas,
Belize, and Jamaica), coastal vulnerability an# assessment (Barbados, Guyana, and
Grenada), economic valuation of coastal and maeseurces (Dominica, Saint Lucia,
and Trinidad and Tobago), the formulation of ecomorand regulatory proposals
(Antigua and Barbuda, and St Kitts and Nevis), dhd preparation of National
Communications to the United Nations Framework @oon on Climate Change (St
Vincent and the Grenadines).

Adaptation to Climate Change in the Caribbean

The CPACC was followed by another important prgjectitied Adaptation to Climate

Change in the Caribbean (ACCC) which lasted fro912@ 2004, and was funded
principally by the Canadian Climate Change Develepir-und, and its implementation
was overseen jointly by the World Bank and CARICORMis project was designed to

build on activities initiated under CPACC and todesbs issues of adaptation and
capacity building not undertaken by CPACC, thusamging regional capacity for

climate change adaptation. The project also sotgyenhsure the sustainability of future
initiatives by developing a comprehensive busingls®y and strategy to support the
establishment of a permanent entity for the coatitom of climate change activities in

the region. The ACCC included project design areparation of a business plan for a
regional climate change centre as well as publication and outreach. It also dealt with
the integration of climate change into a physicénping process using a risk

management approach to adaptation and identifrtama implementation strategies for
adaptation in the water resources sector. Of istasethat this project sought to develop
linkages with academic, research and other regiomsltutions in the south Pacific

island states for the pursuit of joint activitiesclimate change.

Together, these projects have generated signifioatjuts for the Caribbean region.
Among the achievements are the establishment @faalessel and climate monitoring
system. A total of 18 monitoring systems, alonghwhe related data management and
information networks were installed in 12 countr@esl improved access and availability
of data. A major outcome of these projects relébethe development of an integrated
database for the monitoring of climate change &ffegas established through the
Inventory for Coastal Resources. In addition thesggonal initiatives have led to the
development of a regional Public Education and €éadin (PEO) strategy for climate
change. This has in turn led to increased appieniaf climate change issues at the
policy-making level. The CPACC enabled more uaifien among regional parties and
better articulation of regional positions for nagbbns under the United Nations
Framework Convention on Climate Change (UNFCCC)thrKyoto Protocol.

Other benefits associated with these initiativesuide the establishment of monitoring
protocols and early warning capabilities, the aftdtion of national climate change
adaptation policies and implementation plans — quadlties and plans were formulated



in 11 participating countries and the developmédrgudelines for incorporating climate
change adaptation in environmental impact assedsmen

Mainstreaming Adaptation to Climate Change

This initial work led to the implementation of airth major regional initiative - the

Mainstreaming Adaptation to Climate Change (MAC@)jgct, initiated in 2004 with

funding from the GEF and scheduled for completio2008. The overall objective of the
project is to provide guidelines and processesnfamstreaming adaptation to climate
change into national development planning. The gatojnvolves various initiatives

including the mainstreaming adaptation to climatenge in national development
planning and public and private sector strategnessaipport for formulation of a regional
strategy on adaptation and implementation and raong of specific measures for
adaptation (demonstration pilots)

Spillover effects

These three projects (CPACC, ACCC and MACC) hawkaeonsiderable impact on the
raising of awareness of climate change in the ®aah, and have provided a solid
foundation for the implementation of further inteesnational and regional activities.
One of these, recently approved by the World BaB&Gis the Special Adaptation
Project for the Caribbean (SPAC), which is beingoesed over the period 2006-2010.
The projected cost is US$5.0 million, of which tEF provides US$2.05, with

CARICOM states and others providing co-financinghie amount of US$ 2.95 million.

The project provides support to three CARICOM caest (Dominica, St. Lucia, St.

Vincent and the Grenadines) for the assessmengrdaaplementation and monitoring

of various measures for minimizing the impactslohate change on coastal biodiversity
and land degradation.

One of the most significant achievement in the lisan to date, is the establishment of
the Caribbean Community Climate Change Centre (CC)CiI@ December 2003. The
Centre, which is fully operational from its headdaes in Belize, was mandated by the
CARICOM Heads of Government at their annual meetmguly 2002. The CCCCC
coordinates the regional response to climate changk is responsible for advising
regional Governments on all policy matters relatimghe subject. It is the key node for
information on climate change issues and the Caabls efforts to manage and adapt to
the adverse effects of climate change. It alsotfans as a regional clearinghouse, and is
a proactive information-exchange facility which odioates the sharing and accessing of
information by a variety of public, private sectord NGO stakeholders. In addition, the
CCCCC has responsibility for the coordination andbitization of funding and other
resources for climate change activities in theaegirThe Centre also has an important
role to play in quality assurance. It required tswe the standardization of procedures
for the application of methodologies for vulnerdipiland risk assessments, national
greenhouse gas accounting and climate modeling, @mmyide training in the
interpretation and use of the outputs.



It is also to be noted that the region’s leadingaey academic institution, the University
of the West Indies (UWI), has also initiated a Masif Science programme in climate
change. This course commenced with initial fundirggn CIDA in 2003 in the Centre
for Resource Management and Environmental StudEsRMES), at the Cave Hill
Campus in Barbados.

The Pacific Region

SIDS in the Pacific Region include the Cook Islgriiie Federated States of Micronesia,
Fiji, Kiribati, Marshall Islands, Nauru, Niue, PalaPapua New Guinea, Palau, Samoa,
Solomon Islands, Tuvalu, Tonga and Vanuatu. & Pacific region, there are many

non-sovereign small island that share similar potd with SIDS.

Traditionally, Pacific Island people have lived absistence lifestyle with taboos and
practices that ensured sustainability of resouss and allowed for natural adaptation to
gradually changing environments. However, in a moideng world the situation of
Pacific SIDS is one of exposure and growing vulbiitsg to a host of global change
issues with climate change being the most severengnthem. Most Pacific island
countries have already started experiencing theaatspin the form of climatic extremes
such as ENSO-related droughts and cyclone-reldtextis and rising sea levels and
eroding coastlines. Internationally, the Pacifi©DSlhave been very vocal in negotiating
global commitment for mitigation measures to redgéabal warming resulting from
increasing emissions of greenhouse gases. All iPdsiand Countries are parties to the
UNFCCC and 13 are Parties to its Kyoto Protocol.

There have been a number of major initiatives takeRacific SIDS at the regional and
national levels, including the following.

Pacific Islands Climate Change Framework

At the regional level, a Framework for Action onirGate Variability, Climate Change
and Sea-level rise was developed in 2000 as bhtefor collective action by Pacific
Island governments, organizations and individuatswas supported by an annual multi-
stakeholder roundtable. After five years the Fraorbwvas revised through regional
consultation and dialogue and at the Pacific IstaRdrum in 2005, the Pacific Leaders
adopted the revised Pacific Islands Framework fciioch on Climate Change 2006-2015
(“the Framework”).

The major goal of the Framework is to ensure thatiffe island people build their
capacity to be resilient to the risks and impadtslimate change with the key objective
to deliver on the expected outcomes by (a) implémgradaptation measures; (b) good
governance and decision making; (c) improving théeustanding of climate change; (d)
education, training and awareness; (e) contribuiintpe reduction of global greenhouse
gases; and (f) partnerships and cooperation. Ciyreander the leadership of the
Secretariat of the Pacific Regional EnvironmentaigPamme (SPREP), negotiations are
under way to develop an Action Plan and a roundtaidchanism for the implementation
of the Framework.



Community-based Adaptation

The project titled, Capacity Building for the Despinent of Adaptation Measures in the
Pacific Island Countries (CBDAMPIC), was funded Hye Canadian International
Development Agency (CIDA) and executed by SPREEBank Islands, Fiji, Samoa and
Vanuatu as one of the first community-based adiaptamplementation pilots. A fully
community-based participatory methodology for Comitw Vulnerability and
Adaptation Assessment and Action was developeduard in the project. To empower
the communities to adapt, a collaborative bottomang top-down approach was found
to be the best and adaptation implementation messwhen executed jointly had the
maximum cost effectiveness. For example, in Sarmeacbst of building a seawall was
reduced by 50% when the community provided labowr raw materials. In the Torress
island in Vanuatu, the CBDAMPIC project was onlyspensible for 30% of the
community relocation cost. The importance of capgaduilding at all levels to
mainstream climate change into national and comiypudévelopment strategy was
highlighted throughout the project, which was rai@sl a success case in climate
adaptation implementation in the region.

Capacity Building for Climate Change

The project entitled Climate Change VulnerabilihdaAdaptation Assessment Research
Programme (AIACC) is funded by GEF/UNEP and implated by START/TWAS. It
was completed with the development and hands-onotiske new generic Modeling
features for SimClim, both in applications and ayabuilding contexts. With such
tools, practitioners have acquired a much cleapprexiation of: (1) vulnerability and
impacts of climate change as a change in risks festreme events, especially at the
local or community level; (2) adaptation as a meahsgeducing such risks, both from
current climate variability as well as the incretamrisks arising from a changing
climate; and (3) how risk-based approaches to atlapt can enhance sustainable
development. A training version of the model calledinClim has also been developed
which has been incorporated into a new climate-ghaocourse being developed at
University of the South Pacific. The SimClim modhas been used for the vulnerability
and adaptation assessment of pilot sites in Fggkdslands as part of the AIACC project
and in the Federated State of Micronesia as paanhohsian Development Bank project
(2006). The model is now available for region-wick® on a case-by-case basis.

The University of the South Pacific, the East-Wesnhter together with the New Zealand
National Institute of Water and Atmospheric ReskedidIWA) has developed a 12-day

training programme, Pacific Island Training Insitwn Climate and Extreme Events, for
the Pacific islands in 2004. Two related in-couniginings were provided in Samoa

(2005) and in Kiribati (2006). The training packatmat has been revised based on
feedbacks from the participants and the resouroplpas now ready for wider use in the

Pacific.

The Secretariat of the Pacific Applied Geoscienaam@ission (SOPAC) has been
offering short training as part of the CommunitgliRProgramme to build capacity. The
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main goal of a major USAID/OFDA Pacific Disaster mégement Programme

coordinated by SOPAC is to reduce vulnerability Rdcific Island communities to

disaster by building sustainable regional, natiorahd community level disaster
management capacity through enhanced training,owagr advocacy and strengthened
local institutions.

The AIMS Region

AIMS is an acronym referring to Atlantic, Indian €m, Mediterranean and South China
Sea. The following small island states are incluidetthis grouping:Atlantic: Cape

Verde, Guinea Bissau and Sao Tome and Printigégn OceanComoros. Maldives,
Mauritius and the Seychellglediterranean SeaMalta and CyprusSouth China Sea:
Singapore. As is the case with the other regionthe AIMS regional grouping, there are
many non-sovereign small islands that share simiallems with SIDS.

The so called AIMS SIDS have also undertaken variadaptation initiatives. Various
funding agencies including GEF, UNEP, World Bankl &INDP assist these countries to
address climate change issues, mosthaorad hoc basis. However, unlike the Pacific
and Caribbean regions, there is no well-develogagional framework to coordinate
these initiatives.

The Indian Ocean

In the Indian Ocean, the Indian Ocean Commissids as a regional coordinator, but
there is considerable scope for a well-developeibral strategy given that all Indian
Ocean SIDS face sea-level rise threats, and theeglaheavily dependant on their coastal
resources.

According to Sachooda et al.(2007) proactive argtgutionary measures are being
taken in most of the Indian Ocean Islands to aidofimate change and sea-level rise.
These include sensitisation campaigns to changenthdset of the population in saving
electricity through the adoption of a new life styand environmentally sound
technologies in transport, industrial and domeséctors. Coral mining, use mainly as
construction materials, has been banned compléketpugh legislation in almost all
islands; incentives are being provided to makenomth use of solar energy and the
potential of wind energy is being explored.

In the case of Mauritius, measures have being takderive energy from bagasse, a
biomass obtained from sugar cane and about 15%efehergy requirement of the

country is currently from this source and it is egjed to increase. Another interesting
initiative relates to the use of cold water frore tteep seas for air conditioning of coastal
hotels.

The Republic of Seychelles acceded to the UnitetioNst Framework Convention on
Climate Change (UNFCCC) on 22 September 1992,éber&l country to do so. A major
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project executed in this small island state wasaliting Activities to Prepare the Initial
National Communications’ to the UNFCCC. The Inithdtional Communications have
enabled Seychelles to focus on issues that linknatk change to sustainable
development, a domain which was not given attentiefore. This process has created
awareness at all levels within government, amolagstt communities as well as NGOs
and the private sector.

In the Maldives, the government has given seridtenfion to adaptation measures. A
breakwater to the tune of US$30 million has beerstacted around the capital, Male, to
protect capital investment and resident populatigainst high waves and sea-level rise.

The Atlantic Ocean

The Atlantic Ocean SIDS are also availing themselgé GEF support to enhance regional
synergy. For example, the GEF-UNDP project ‘Adaptato Climate Change — Responding to
Shoreline Change and its Human Dimensions in Wésta\through Integrated Coastal Area
Management’ seeks to mainstream adaptation intstaloarea planning in Cape Verde, Gambia,
Guinea Bissau and other countries through the dpwant and implementation of pilot
adaptation activities in response to shoreline ghanGiven the extensive coastal continuity, in
terms of sediment transport and river dischargergetis a strong rationale for addressing the issue
of adaptation and shoreline change through theldewent of a regional approach to maximize
available resources and benefits.

Mediterranean Small Island States

Two small island states in the Mediterranean, ngnigiprus and Malta are European
Union (EU) members and are therefore considereddexseloped countries, with
responsibilities for abating climate change in Wi¢gh the EU commitments. The EU has
adopted a wide set of policy measures aimed atcnegugreenhouse gas emissions,
including the Greenhouse Gas Emission Allowancalinga Scheme, the Renewables
Directive, which sets an indicative target to reacl22% share of electricity from
renewable sources by 2010 ahe Framework Directive on the Eco-design of Energy
using products which sets conditions energy consiompmand other environmentally-
relevant products. The EU, and therefore Malta @ygrus, are expected to promote
climate-friendly, low-emission technologies andated research to encourage flexible,
market- and project- based mechanisms (Ecologie7;2Buropean Commission, 2007).

Singapore

Despite sharing many of the physical charactesasticSIDS, Singapore has a very high
GDP per capita and is a modern city state, withrtaally 100% urbanized population.

Prior to 2006, its climate change policy has fodusa mitigation measures with less
coverage on vulnerability and adaptation measurgdans to be undertaken (Ministry of
Environment 2000).

After acceding to the Kyoto Protocol in 2006, Sipgae formed the National Climate
Change Committégocusing on four areas namely (1) mitigation -rpoding greater energy
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efficiency and less carbon-intensive energy in &egtors; (2) public awareness - raising
awareness amongst the people, private and publitorse on the impacts and
opportunities arising from climate change, anddabgons they can take; (3) competency
building - building competency in Singapore to betiespond to climate change such as
through promoting research and development of lava@n technologies; and (4)
vulnerability and adaptation - understanding Simgajs vulnerability to climate change
and facilitating the adaptation actions neededh®lgh the strategy is meant to be
evolving, the emphasis is still on mitigation ard®omic opportunities.

The impacts of climate change would be most sewerdhe coasts because of the
population, coastal reservoirs and economic aws/itOne study indicated that the high
costs of coastal land justified the benefits oftgetion through the construction and
heightening of seawalls at intervals (Ng and Mesaleh, 2005). A vulnerability study

was commissioned in March 2007. Given the needrdtept the water resources and
reclaimed land, a new Singapore-Dutch researchreaatevaluating hard protection

measures although other measures are not discountbedrecent 2004 Indian Ocean
tsunami has also added an urgency to protect Simgdmm a higher sea level.
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