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growth in the
Maldives)
Migration including Limited Village-scale Participatory inclusion [Reduced New livelihood Loss of cultural
planned resettlement evidence, planned of all social groups; exposure opportunities heritage,
(15.5.3) low resettlement financial (for small and |locally; has impacts on
agreement  |supported by remote communities); |created new receiving
with regard |government social-cultural vulnerabilities communities
to climate policy/legislation|connections; strong at some
change in the Pacific governance locations by
adaptation frameworks; enabling’ |bearing
legislation; land significant
availability or economic
ownership; conditions <|cost,
in receiving locations; |impacting
technical support social capital
and reducing
access to
services
EbA measures (15.4.4) Medium Increasingly Environmental/physical |Limited Biodiversity
agreement;..|experienced; conditions; social evidence to  [strengthening;
medium includes acceptability; technical |date increased food
evidence artificial reefs;  |capacities (enhanced by supply; increased
beach external support); human health and
nourishment and |funding; inclusion in well-being
vegetation national adaptation
(including policies
mangrove)
restoration
Increasing public Limited Few examples |Financial and human  |Primarily Increased water
awareness of health risks evidence resources to implement [reduces security
associated with climate options; early warning |vulnerability
change; providing and response systems;
KR6. Health trainigg to he.alth sector integ.ratirllg climate
degradation staff; improving services into health
reliability and safety of decision-making
water storage practices systems; public uptake
(15.6.2) and buy in; improving
health data collection
systems
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Circular migration Limited Examples in Labour and education |Yes on Job and education
(15.5.3) evidence Tuvalu from opportunities in Namumea for migrants
with regard |outer to capital |Funafuti, Tuvalu, and |Atoll, Tuvalu
to climate atoll and overseas
change locations
adaptation  |overseas
(mostly
driven by
economic or
social
factors)
Diversifying livelihoods Limited to  |Observed in the. |Use of ndigenous Yes in Reduction of Greater catch
(15.5.6) medium Caribbean region|knowledge and local |documented |pressure on putting
evidence, and Pacific knowledge and places (e.g. |previous fishing |increasing
low changing fishing areas; |Antigua, areas pressure on fish
agreement investment in Vanuatu, stock
technology and Madagascar,
education Dominican
KR7. Republic)
Economic I - . . .
. Improved technology & Limited Examples.in the |Investments in Yes in New technologies
decline and . - . . . . )
S equipment/training evidence, Caribbean region [technologies and documented |and education
livelihood . . . .
failure (15.5.6) medium and Pacific §d}lcat.10n (e.g. . places strengthening
agreement irrigation technologies,
growing salt-tolerant
crops and relocating
crop cultivation in
Jamaica)
Livestock husbandry Limited Limited (e.g. Farm inputs and No evidence |Investments in
(15.5.6) evidence small-scale investments in to date. farm inputs
livestock technologies and Limited
husbandry in education examples of
Jamaica) successful
livestock
husbandry
only in
Jamaica
Adaptive Limited Limited (e.g. in |Tourism income; Yes, reduces |Generates
finance/education evidence, Puerto Rico, investment in education|risk and opportunities (e.g.
(15.5.6) medium women engage |and capacity building; |avoids for wetland
agreement  |in new negative tourism)
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commercial working with nature  |knock-on
enterprises that |and EbA effects
do not rely on
traditional coffee
supply chains or
government
assistance)
Product/Market Diversity of crops, Medium Examples in the |Availability of crops  |Reduces Increases food
diversification (15.5.6)  |gardening in different evidence, Caribbean region|and land, new markets |vulnerability |security and
areas, storage and high and Pacific to tropical improves nutrition;
preservation of foodstuffs, |agreement cyclones in  |increases income
engagement of women in Fiji and security
new commercial Vanuatu; new
enterprises markets in
Puerto Rico
Adaptation in tourism Limited Limited (e.grin | Tourismregulations Limited
policies (15.5.6) evidence, the British and policies that evidence in
high Virgin Islands,o [~ mainstream climate reducing
agreement policies like change adaptations; | vulnerability
adaptation taxes taxes and levies
and levies imposed on tourism
imposed on
tourism can
provide funding
for adaptation
measures)
Integrating Indigenous Medium Reported in the |Use of IKLK for Yes, can Can increase Reports from
Knowledge and local evidence, Pacific and preparing for disasters |reduce climate change Vanuatu
knowledge (IKLK) with high Caribbean and understanding vulnerability |information and its |indicates that
western science to agreement environmental change; |when IK LK |understanding in  [IK LK are at
KRS. Loss of provide integratej'd soci.'fll nf?tworks i.n supports f:ommunities, and |times inaccurate
cultural approaches to climate sharing 1pformat10n robust . increase culturally (eg seasonal
resources change (15.6.5) and helping qthers; . adaptation; approprllate climate ca.tlendar.s,
and heritage ecotheology increasing |No, can adaptation biophysical
people’s awareness of |increase weather
the environment vulnerability indicators) due
if IKLK no to climate
longer change
provides
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accurate
information
Hard protection (15.5.5.1) Medium Widespread in  |External funding; Reduces Limited evidence |Beach loss;
agreement, |protecting socio-cultural exposure in  |of co-benefits erosion
limited cultural sites and |(generally meets the  |some places acceleration;
evidence villages in both |preference of the but not in ecosystem
with regard |urban and rural |population); political- |others; degradation
to climate areas of the institutional (e.g. increases through
change Caribbean, supported by business- |vulnerability material
adaptation  |Pacific and as-usual.approach of extraction;
and success |Indian Oceans |coastal risks); technical increased SLR
(requires materials and impacts
skills)
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Table 15.7: Enabling Conditions and Factors for Adaptation in Small Islands
Enabling Conditions and Factors for Adaptation

Enabler |Example |Reference

[Knowledge (Indigenous, Local, External)

Using IKLK in identifying Indigenous vegetation
(e.g., ecosystem-based adaptation) to reduce

IKLK iP developipg erosion (Samoa, Vanuatu)
adaptation strategies (soft

protective structures; disaster [Pacific storm prediction, disaster preparedness
preparedness)

Crichton and Esteban (2018); Nalau
et al. (2018b)

Chand et al. (2014); Kuruppu and
Willie (2015); Granderson (2017)

Shared resource governance and understanding of
linkages between sectors and ecosystems based
on IKLK (e.g., Lomanu Gau village initiative
(Fiji)

Increased access to climate information

Increased access to climate increasing individuals will and capacity to
information support/take adaptive actions (Fiji)

Remling and Veitayaki (2016)

Di Falco and Sharma-Khushal
(2019)

Dissemination of adaptation skills and

significance to youth (e.g., Ecocamps in Fiji) MgcNaught et al. (2014)

Pacific women's improved participation in
adaptation processes via training, access to MecLeod et.al. (2018)
information and decision-making

Improved climate data quality, management and [Martin et al.(2015); Hermes et al.
associated observation, modelling and (2019)

Increased access to climate |. . .
information services

information (continued)

Caribbean: Improved climate data quality, Trotman et al. (2018)
management and associated observation,
modelling and information services

SPREP (2016a)
Provision of user-tailored products and services
through knowledge co-production processes
|Economy and Finance
Co . Tourism system transitions/cooperation from Loehr (2019); Mahadew and
Economic diversification and . ) .
shifting to CRDPs tourism sector Appadoo (2019); Loehr et al. (2020);
Sheller (2020)
Innovative financing models that enable
adaptation (e.g., Seychelles) Rambarran (2018)

Finance models for adaptation |Parametric fisheries insurance products to
increase fishery resilience funded by Caribbean |CCRIF (2019)
Catastrophe Risk Insurance Facility (Grenada and
Saint Lucia)

Transregional trade
agreements/associated
pressure

Revised socio-political arrangements for better ~ [Keen et al. (2018)
fisheries management (Solomon Islands)

Maldives land raising on Hulhumale Bisaro et al. (2019)
Economic viability via
revenue from sale of new land |"Safe island development programme" after 2004
Indian Ocean Tsunami in the Maldives Shaig (2008)

Government subsidies Tuamotu's government subsidy of raised houses |Magnan et al. (2018)

Co-investments and
cooperation between agencies
(donors, governments)

Tuvalu use of beach nourishment in collaboration |Onaka et al. (2017)
with JICA

Blair and Momtaz (2018)
Coastal fishers’ diversification of livelihoods into

Diversification of livelihoods the tourism sector (Vanuatu and Madagascar)

as basis for economic activity
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Fishermen varying fishing practices and locations
depending on environmental conditions (e.g.,
Dominican Republic)

Karlsson and McLean (2020)

Governance

Changed governance
arrangements resulting in
improved coordination

Improved governance arrangements: Cross-
sectoral and cross-agency coordination (e. g.
Vanuatu)

Webb et al. (2015); Nalau et al.
(2016)

Changed governance
arrangements resulting in
improved coordination
(continued)

Agency explicitly tasked with coordinating
sectors and services for climate resilience across
government (Dominica)

Turner et al. (2020)

Efficient and coordinated distribution of climate
adaptation support across national projects and
departments (e.g., Samoa)

McGinn and Solofa (2020)

New strict/explicit building
codes

Caribbean infrastructure (esp. housing and hotels)
now must be built to withstand strong hurricanes

Mycoo (2018a)

Localising climate adaptation
plans, frameworks and
policies

Pacific Adaptive Capacity Framework

Framework for the Disaster and Climate Resilient
Development in the Pacific (FRDP)

Island-centric adaptation policy and planning

Warrick et al. (2017)
SPC (2016)

Schwebel (2017)

Social and cultural

Social networks and capacity
in disaster recovery

Support of social networks in hurricane recovery,
access to livelihood opportunities (e.g.,
Dominica)

Turneret al. (2020)

Increased Indigenous resilience.and adaptive
capacity via social networks and capital (e.g.,
Samoa)

Petzold and Ratter (2015); Parsons et
al. (2018)

Informal credit for fishermen at food stores
during and after disasters (e.g., Belize:and
Dominican Republic)

Karlsson and McLean (2020)

Social networks and
traditional familiarity with
barter/microfinance

Community-<level fundraising(e.g., Samoa,
Solomons, Jamaica)

Birk and Rasmussen (2014); Carby
(2017); Crichton and Esteban
(2018); Parsons et al. (2018); Nunn
and Kumar (2019a)

Maintenance of home
community

Circular migration between Tuvalu and overseas

Marino and Lazrus (2015)

Empowerment of the
migrating individuals

Relocations of villages (Fiji)

Marino and Lazrus 2015)

Table 15.8: Research Gaps.n Small Islands

climate data

Research Gap Elaboration
There is a lack of oceanographic (e.g. tidal), meteorological, high resolution topographic and
bathymetric data, as well as future sea-level and wave climate projections for most islands,
which severely constrain modelling studies and therefore improved understanding of future
coastal flooding, erosion, and rates of saline intrusion into aquifers (Giardino et al., 2018; Lal
and Datta, 2019)
Unavailability of |There is a need for further developing context-specific numerical models, especially through the
adequately inclusion of sediment transport, production and delivery (Shope and Storlazzi, 2019), coastal
downscaled and marine ecosystems’ responses (Beetham et al., 2017), and various societal responses (e.g.,

engineering and ecosystem-based solutions (Giardino et al., 2018)) under different climate
change and SLR scenarios.

The complexity and specificities of small island environments and unavailability of robust
baseline data considerably challenge modelling studies in small islands contexts, as reflected by
the serious limitations of global modelling impact studies for these (Mentaschi et al., 2018;
Vousdoukas et al., 2020).
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Data and model developments are therefore urgently needed to assess the future habitability or
exploitability of the islands that are the most critical to small island countries and territories, and
to help identify and promote appropriate (especially in technical terms) solutions.

Adequately downscaled Regional Climate Model (RCM) data (sub-5 km?) is also required to
conduct modelling assessments for small island terrestrial ecosystems. This is particularly
needed for islands with complex topography which could be important in providing much-
needed climate refugia for the survival of narrow range species such as endemics (Balzan et al.,
2018). Such spatial data could be used to maximize the potential of islands to deliver critical
ecosystem services (Katovai et al., 2015; Balzan et al., 2018).

Widely used WorldClim data may not be suitable when applied to the small island context (Box
CCP1.1) Without such data, robust ecosystem based adaptation strategies such as climate-smart
protected area planning and management under changing climate conditions cannot be
developed.

Thomas and Benjamin (2017) highlighted the lack of data as an area of concern related to
assessing loss and damage at 1.5°C. Understanding loss and damage also requires more detail on
island-specific losses and damages accruing from anthropogenic climate change impacts. At the
moment, such assessments are limited, and most of the small islands have not yet documented
these factors in their national adaptation plans or policies (Handmer and Nalau, 2019). There is a
need for specific studies also on biophysical variables and species (e.g. impact of temperature
rise on mangroves); long term impacts of ocean acidification on species, including relationship
to disease outbreaks, and changing breeding grounds of marine species and impacts on fisheries
and marine-based livelihoods; incorporating biophysical feedback and interconnectivity of
environments into models; and more detailed datasets (e.g. bathymetry, coastal'assets) (World
Bank, 2016; McField, 2017; Wilson, 2017).

There is need for new research that investigates the variability of vulnerability within and
between islands and states, typologies of best practice (Oculi and Stephenson, 2018), frequency
of knowledge sharing among islands.and regions (Foley;2018); identification of regional
framework mechanisms, and mapping the complex impact and hazard interactions at a regional
scale (Duvat et al., 2017b; Neef et al., 2018; Scandurraet al., 2018; Thiault et al., 2018).
Research needs to also examinewesilience-building efforts within the four domains of islandness
(boundedness, smallness, isolation, and littorality) to effectively capture subjective nuances
associated with climate development efforts on islands (Kelman, 2018).

Research gaps in place-based assessments of social service bundles coupled with policy actions
(Balzan et al., 2018) highlight the need for new knowledge to strengthen communication,
collaborationsand networks between academia, donors, the private sector, community and
government (Allahar and Brathwaite, 2016; Schipper et al., 2016) so as to improve
understanding of vulnerability and resilience in small islands.

A paucity of research exists currently on the vulnerability of island ecosystem services to
climate change (Balzan et al., 2018). While there is rich scientific evidence on the pressures of
habitat loss and degradation, impacts of natural hazards and invasive species, far less is known
about the interactions of these factors with adaptive capacity and livelihood conditions on
Vulnerability-and. |islands. In small island contexts, there is a specific need for assessing the effectiveness and cost
Resilience of ecosystem - and community-based solutions where the latter have been implemented (Filho et
al., 2020). The:design of generic assessment methods and tools is required to allow for
comparative analyses that will, in turn, provide useful guidance for the promotion of context-
specific adaptation strategies (Blair and Momtaz, 2018). For many of the small islands,
especially SIDS, the economic valuation of marine and coastal ecosystem services — coastal
protection, fisheries, tourism - is of great importance, as well as the subsequent losses in these
sectors and related livelihoods due to climate change impacts (Waite et al., 2014; Schuhmann
and Mahon, 2015; World Bank, 2016; Layne, 2017; Duijndam et al., 2020). There are few
integrated modelling studies to inform future habitability of differentiated small island types and
how these models can inform decision support processes for ridge to reef stewardship (Povak et
al., 2020). Existing studies (Rasmussen et al., 2018) have progressed knowledge since ARS, but
island-specific analyses are required to robustly estimate the future ability of land to support life
and livelihoods, taking into account multiple climate-drivers, future population exposure, and
adaptation responses.

More research is also needed in understanding how ecosystem benefits are modified under
changing climate conditions and how these benefits can be quantified (Doswald et al., 2014).
For example, many small islands lack comprehensive (and disaggregated) data related to food
security which makes it challenging to attribute climate impacts on local food systems (Taylor et
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al., 2019). Balzan et al. (2018) highlight the importance of quantifying the role of biodiversity in
delivering key ecosystem services and demonstrate how such data could provide insights on the
interrelatedness of island ecosystems and transboundary service benefits.

In the last decade or so, there has been a significant increase in climate-related financing for
small island states. However, monitoring and tracking of funding and metrics to evaluate overall
impact are lacking (Boyd et al., 2017; Mallin, 2018). Research into adaptation costs could
benefit from the inclusion of indirect effects of climate change such as psychological costs
(Vincent and Cull, 2014; Gibson et al., 2019) but to date this research is missing. Greater effort
could also be placed on quantifying the relationship between adaptation costs and adverse events
(Adelman, 2016). There is also a need for overall land use planning guidelines in small coastal
communities, including small islands (Major and Juhola, 2016). The usefulness and utility of
insurance mechanisms for building resilience to climate hazards require up to date information
on assets at risk (Tietze and van Anrooy, 2018) and further exploration of adaptation measures
in small island contexts (Baarsch and Kelman, 2016). Additionally, the differences between
theoretical adaptation practices and observed results from actual implementation, along with the
integration of IKLK and external knowledge are currently not well understood (Mercer etal,
2014b; Kelman, 2015b; Saint Ville et al., 2015; Robinson and Gilfillan, 2016; Robinson,
2017b). Documenting experience-based knowledge of adaptation projects and programme
implementation could fill important data gaps. At the project design stage, paucity. of climate
finance data is a barrier to accessing climate finance (Bhandary-et al., 2021).

Although studies examining the association between climate.and weather extremes, events and
conditions and mobility in small islands have increased since AR5 (Birk‘and Rasmussen, 2014;
Kelman, 2015a; Connell, 2016; Stojanov et al., 2017; Barnett and McMichael, 2018), few
studies robustly examine attribution of migration of small island populations; communities and
individuals to anthropogenic climate change and-other non-climate migration drivers.
Biophysical, socio-economic and in-situ adaptation-threshold that force'small island populations
to migrate remains under-explored (Barnett;2017; Handmer and Nalau, 2019). The implications
of forced and voluntary immobility. (Allgood and McNamara, 2017; Farbotko, 2018; Suliman et
al., 2019), the socio-economic, health; psychological‘and-cultural outcomes of climate migrants,
and gender dimensions of climate migration all remain under-researched.

Adaptation — —— > -
Limits to adaptation is still a largely-under-researched topic globally (Nalau and Filho, 2018)

and specifically in small'island contexts, as are the linkages between adaptation limits, loss and
damage and transformative adaptation (Thomas et al., 2020). In terms of projected risks and
adaptation responses, further work is needed to improve knowledge of commonalities,
differences, successes, and failures of natural and human adaptation responses (Kuruppu and
Willie, 2015). One of the failings of current literature on limits to adaptation revolves largely on
the use of barriers for sector=specific or small-scale scenarios, that provide an understanding
only for that particular scenario and does not identify common constraints (Kuruppu and Willie,
2015). Research gaps on:loss and damage include: how to assess the economic costs of loss and
damage; mechanisms to develop robust policies in small island contexts; specific data on
experienced lossand damage across socio-economic groups and demographics; monitoring and
tracking of slow onset events (Thomas and Benjamin, 2017; Thomas et al., 2020) and the non-
economic aspects including sense of place, health and community cohesion (Thomas and
Benjamin, 2019).

More studies are needed on the role that organisations (international, national and regional) play
in adaptation efforts — their effectiveness at achieving desired outcomes, roles and accountability
(Robinson and Gilfillan, 2016; Scobie, 2016; Mallin, 2018). It is also important that the impacts
of'socio-political relations inter-state are researched (Belmar et al., 2015) and more focus on
climate justice (Baptiste and Devonish, 2019; Moulton and Machado, 2019; Gahman and
Thongs, 2020) and gender are similarly needed (Mcleod et al., 2018). Given the high number of
place-specific case studies in adaptation literature, more reviews are needed that synthesise key
lessons and principles of adaptations in small island contexts from this knowledge. Further
research is also needed to capture the lessons from COVID-19 response in small islands and
how these could enable more robust adaptation and climate resilient development transitions as
has been suggested at a broader scale by Schipper et al. (2020). There is also little to no
information on impacts upon terrestrial and freshwater biodiversity from the relocation of
coastal human populations inland due to SLR.
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