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Small islands: living laboratories
revealing global climate and
sustainable development
challenges

Assela Pathirana*

IHE Delft Institute for Water Education, Delft, Netherlands

Small islands, while hosting only about 1% of the global population, are among the
most vulnerable regions to climate change. Their critical importance in climate
adaptation is often overlooked, and their value as natural laboratories is frequently
lost in discussions on sustainable development and climate adaptation. Beyond
their well-documented vulnerabilities, small islands serve as invaluable scientific
laboratories, illustrating the interconnected impacts of water, environment, society,
and economy. Due to their small size and “islandness,” these provide a condensed
and accelerated view of natural and anthropogenic phenomena, which are harder
to observe in larger, more distributed geographies. Investing in research and
adaptation strategies for these communities addresses their immediate needs
and offers critical insights and early warning signs for broader global climate
challenges. This paper argues for increased attention and resources for small
islands, emphasising their role as microcosms that reflect broader environmental
trends and highlighting the urgent need for targeted adaptation measures.

KEYWORDS
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Maldives archipelago, climate vulnerability, Pacific islands, Caribbean islands, Indian
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Small islands

Small islands are generally defined as landmasses with a surface area of less than
10,000 km? (Nunn, 1987), but this distribution is highly skewed, with the vast majority of
islands having very small land areas (Figure 1). While explicit data on the characteristics of
inhabited islands (as opposed to island nations) is unavailable globally, Figure 2 illustrates the
average surface area per island. Among the 12 island nations with more than 100 constituent
islands, the Maldives and Marshall Islands stand out, averaging less than 1 km? per island.

Small island developing states (SIDS)

The international community has recognised a distinct group of countries for their unique
economic, environmental, and social challenges, specifically due to their ‘islandness’ (Thomas
etal, 2020; Foley et al., 2023). Spread across the Caribbean, Pacific, Atlantic, Indian Ocean, and
South China Sea (AIS) regions, these states face significant vulnerabilities due to their small
size, remote locations, and exposure to climate impacts and natural disasters. Though small in
land area, these islands command vast ocean territories (Dégremont, 2022), which are vital for
their economies and cultural identities. Figure 3 shows the ‘Exclusive Economic Zone (EEZ)
of countries of the world against their land area, revealing that there are 26 countries and
territories where EEZ is at least 25 times their land area. Of these, 22 (except Portugal, Ecuador,
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FIGURE 1
A global distribution of islands based on Area (km?) (top) and Island coastal line length km (bottom). The 95th percentile lines are shown. 95% of the
islands are less than 2 km? in area or less than 10 km in coastline length. Source: USGS (Sayre et al,, 2018). Islands and rocky outcrops smaller than
0.0036 km? are not considered.

Costa Rica, and Equatorial Guinea) belong to SIDS. Many small island
developing states have very small land areas relative to their coast
length (Figure 4). As a result, these nations are particularly vulnerable
to oceanic changes, such as sea-level rise. Ten nations have 1 km” of
land area per 1 km of coastline: Micronesia, Tokelau, Palau, Maldives,
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Marshall Islands, Monaco, Nauru, Kiribati, Seychelles, and Tuvalu. Of
these, eight—excluding Monaco and Tokelau—are classified as SIDS.
SIDS have been the focus of international attention due to their
unique challenges and needs. Important international initiatives like the
Barbados Programme of Action (BPOA) and the Mauritius Strategy for
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Implementation outline specific actions and strategies at national, regional,
and global levels to support the sustainable development of SIDS (Dubrie
etal, 2020; Calado et al,, 2024). These programmes emphasise climate
change adaptation, disaster risk management, and the sustainable use of
marine resources, among other priorities (UN, Department of Economic
and Social Affairs Sustainable Development, 2023).

Specific challenges and opportunities

Due to their geographical isolation internationally and within
nations, small islands face unique environmental, economic, and
social challenges compounded by their vulnerability to climate
change. The Intergovernmental Panel on Climate Change (IPCC) has
highlighted the acute risks small islands endure (Mycoo et al., 2022).
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While the increased frequency of extreme weather events, sea-level
rise, and socioeconomic disruptions are ubiquitous, small islands are
much more vulnerable to those hazards due to their size, remoteness,
and close association with the ocean. Small islands often face
constraints in financial and human resources, limiting their ability to
implement climate adaptation strategies effectively. Economically,
small islands often depend on industries like tourism and fisheries,
which are highly vulnerable to climate impacts. The disruption of
these industries due to climate-related oceanic changes may lead to
significant economic decline and livelihood failures (Nicholls et al.,
2010). Cultural aspects, including losing heritage sites and traditional
knowledge, further complicate their adaptation challenges.
Environmentally, small islands are at risk of losing biodiversity and
essential ecosystem services (Balzan et al., 2018), which are crucial
for their resilience and economic stability. The degradation of coral
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FIGURE 3
Exclusive economic zones of countries against land area. Lines with EEZ/Land Area 1 and 25 are also shown. Data source: Sea Around Us (Pauly et al,,
2020). There are 26 countries with EEZ at least 25 times the land area (above the solid line), of which 22 are islands in the SIDS list.

reefs (Fudjaja et al., 2020), which are vital for protecting coastlines
and supporting marine life, is particularly concerning. These
environmental losses directly impact food security and human
health, further exacerbating their vulnerabilities. Despite these
challenges, small islands have demonstrated remarkable resilience
(Mycoo etal., 2022). Local adaptation strategies have been developed,
integrating traditional knowledge and community-based approaches
to enhance sustainability and resilience (Shivakoti et al., 2022), which
are vital for ensuring the long-term habitability and economic
viability of small island communities.

The report ‘SDG - The Future is Now’ (Messerli et al., 2019) identifies
six entry points for transformation to achieve the 2030 agenda and
Sustainable Development Goals (SDGs), namely: (1) Human well-being
and capabilities, (2) sustainable and just economies, (3) food systems and
nutrition patterns, (4) energy decarbonisation with universal access, (5)
urban and peri-urban development, and (6) global environmental
commons. A brief look at these six SDG entry points highlights the
challenges and opportunities for SIDS and small islands in general.

Human wellbeing and capabilities

Global poverty and inequality are the major thrusts of this
entry point. For small islands, these challenges are exacerbated
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by their circumstances. One well-understood

phenomenon is the so-called “island paradox”: the concurrence

unique

of high vulnerability to the risk of external shocks and relative
prosperity (e.g., being highly sought-after tourist destinations)
compared to other types of economies (di Friedberg et al., 2020).
This was vividly illustrated by the impact of the COVID-19
pandemic on many SIDS: reductions in international tourism and
foreign remittances severely impacted the economies of these
islands (Sachs et al., 2021). Figure 5 shows two important aspects
of the impact of tourism on countries: tourism expenditure in the
country as a ratio of GDP and the annual tourist arrivals as a
fraction of the population. Compared to all income categories,
the average for SIDS is significantly higher. This overdependence
also led to a steep economic crash during the COVID-19
pandemic. Figure 6 shows tourism expenditure and arrivals using
the same ratios. Sixteen countries are above the 95th percentile
in at least one of these ratios, of which 13 are SIDS. While tourism
can be seen as an economic benefit for these countries, numerous
environmental and social challenges are associated
with it 2020). Additionally,
disproportionate reliance on tourism (as illustrated by Figure 5)

(Scheyvens and Momsen,
leaves these islands particularly vulnerable during global
economic downturns (Pratt, 2015; Connell, 2023; Puig-Cabrera

et al., 2023).
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FIGURE 4
Some small island states have extremely small land area per km of coast length. This makes them exceptionally sensitive to changes in the ocean (e.g.,
sea level rise). Several selected other nations are labelled for comparison. Ten nations have less than 1 km? of land per 1 km of coastline: Micronesia,
Palau, Kiribati, Maldives, Seychelles, Marshall Islands, Tokelau, Nauru, Tuvalu and Monaco. Some non-independent territories that are not states have
been removed. Several selected other nations are labelled for comparison. Data source: CityPopulation (2023).

Sustainable and just economies

Measures like GDP often hide the complexities and
inequalities of small island economies. For instance, many SIDS
that are highly dependent on tourism may show high GDP figures,
but economic activities do not contribute adequately to the well-
being of the wider society, and sometimes, they can even adversely
affect it by driving up the cost of living. The Maldives’ tourism
sector provides a clear example: According to Scheyvens (2011),
tourism development in the country has exacerbated economic
inequalities (with a small elite controlling the industry, while
many Maldivians are excluded from its revenues) and social
exclusion (despite being a highly desirable tourist destination,
much of the population experiences poor living conditions,
especially in the outer islands, and has minimal social and
cultural exchange).

Food system and nutrition patterns

Due to geographical isolation and small economies, island nations
do not often have the critical mass needed for the healthy development
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of local food production systems (Hickey and Unwin, 2020). For
example, in the Solomon Islands, population growth, declining
agricultural and fisheries productivity, and the negative influence of
the global food industry have primarily contributed to a malnutrition
crisis in their rural communities (Albert et al., 2020).

Energy decarbonisation with universal
access

Small islands often face unique challenges when providing
infrastructure, including electricity, due to their small, isolated
population centres. As a result, many non-renewable energy systems
become unaffordable and even more polluting. At the same time,
small islands have unique opportunities to achieve energy
sustainability using renewable sources like solar power (since many
islands are in tropical and sub-tropical regions), wind, and wave
power (due to large sea areas) (Arévalo et al., 2022). There are
interesting and complex links between energy and other infrastructure
needs. For example, all water production systems in the Maldives rely
on energy-intensive desalination, which is mainly driven by small,
inefficient island-level diesel generators (Acciarri et al, 2021).
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Conversely, waste-to-energy approaches can provide synergistic
solutions to the challenges of isolation in small islands (Mata-Lima
etal., 2021).

Urban and peri-urban development

Many small islands, particularly tiny coral islands like those in the
Pacific and Maldives, face isolation challenges typical of small villages
and the concentration pressures of densely populated urban sprawls
similar to large cities. They create high population densities that place
heavy demands on urban-like services such as piped water supply,
electricity, and telecommunications, with neither the hinterlands nor
the scale needed to support them (Baldacchino, 2006; Dean et al.,
2016; Fernandes and Pinho, 2017; Adshead et al., 2021). Figure 7
illustrates the population density of 186 inhabited islands in the
Maldives against their land area. It highlights the challenge of
providing services to small islands. Many of these islands are densely
populated, making the effective use of nature-based services (e.g.,
groundwater recharge) difficult due to lack of space. At the same time,
due to alack of scale due to their small populations prevent them from
achieving efficiencies in typical infrastructure solutions, such as
electricity generators and desalination plants.

Global environmental commons

Although their contribution to global greenhouse gas emissions is
minimal, SIDS are disproportionately affected by climate change,
threatening their survival (Mycoo et al., 2022), which only exacerbates
their existing vulnerabilities. The United Nations has proposed a
‘Multidimensional Vulnerability Index (MVI) (Sachs et al., 2021),
covering three dimensions: economic vulnerabilities, structural
development vulnerabilities, and exposure to climate risks and natural
disasters. Sachs et al. (2021) found a negative correlation between MVI
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and the achievement of SDGs. SIDS score higher on all three dimensions
of vulnerability compared to the rest of the world. Factors such as food
imports, small population sizes, dependence on tourism, and export
concentration were identified as significant explanatory variables.
Hillbom et al. (2023) compared SIDS to the global average in terms of
three dimensions of sustainability: economic, social, and environmental.
They found that adult obesity and low levels of gender equality were
more pronounced in SIDS compared to the global average, while
poverty was less prevalent—likely due to high tourism income (e.g.,
Kumar and Stauvermann (2023)). However, the actual contribution of
tourism to citizens well-being is often questioned (Scheyvens and
Momsen, 2020), as issues like economic disconnectedness (Peterson,
2023) and conflicting priorities (Druten, 2023) persist.

Small Island Developing States (SIDS) face unique and profound
challenges with climate adaptation and sustainable development due
to their geographic isolation, limited resources, and heightened
vulnerability to environmental risks (Bush, 2018). Rising sea levels,
extreme weather events, and ocean acidification are disproportionately
affecting these islands, threatening not only their ecosystems (Wilson,
2017) but also the livelihoods of their populations, which often rely on
fisheries, agriculture, and tourism (Tandrayen-Ragoobur et al., 2024).
Despite these challenges, SIDS are often at the forefront of climate
negotiations, advocating for more ambitious global climate policies and
pushing for more substantial commitments from larger, more
industrialised nations (Rasheed, 2019). Their acute vulnerability to
climate change makes them powerful voices in international forums
such as the United Nations Framework Convention on Climate Change
(UNFCCC), where they play a crucial role in shaping discussions
around mitigation and adaptation strategies (Rolland, 2024).

But, are they unique?

Hau'Ofa (1995) stated that continental men, namely Europeans,
on entering the Pacific after crossing huge, expanses of ocean,
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introduced the view of ‘islands in a far sea’ Even today, we see outer
islands that are ‘too small to appear on the map’ (Figure 8), whether it
is at a global scale or national (e.g., the dichotomy of the ‘Greater Male’
area, Addu city and ‘outer islands’ of Republic of the Maldives). Is this
‘predicament’ of small islands unique to small islands? One obvious
similarity exists with remote rural communities like villages and
hamlets. They are also similarly distant from large population centres
and have relatively concentrated small populations. Sometimes, the
collective term “micro-communities” has been used to denote this
similarity in literature, though the term is not exclusive to geographical
denomination and can be confusing. Neves et al. (2014) compared
rural and island communities regarding (Energy) infrastructure.
While remote villages tend to achieve higher renewable energy
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penetration due to lower demand and simpler system requirements,
small islands often require more complex hybrid systems with reliable
backup and energy storage to manage seasonal fluctuations and
peak demand.

While comparisons can be drawn between relatively isolated rural
communities and small islands, significant differences also exist. For
example, rural communities are likely to become connected over time
(in terms of infrastructure) as populations spread, but this is unlikely
in island communities. Further separation by ocean imposes
formidable barriers to the delivery of goods and services, escalating
costs. For example, in many of the Maldives outer islands,
transportation costs often exceed the cost of purchasing goods in the
capital. While rural communities also bear the burden of high
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transport costs, remote islands represent an extreme case. Borgatti
(2008) analysed the impact of transportation costs using gravity
models and concluded that Pacific islands’ bilateral trade has mainly
been affected by distance.

Scale-warped images of the world

The study of islands has long provided remarkable, globally
applicable insights. Charles Darwin’s research on the Galapagos
Islands initially appeared to be simple fieldwork, but it eventually
contributed to the theory of evolution, which became the unifying
principle of biology (Darwin, 1859). Island studies scholar Godfrey
Baldacchino (2007) asserts that the field of ethnography was
significantly advanced by island studies, citing examples such as
Bronislaw Malinowski’s work in Papua New Guinea (1922) and
Margaret Mead’s research in Samoa and the Admiralty Islands (1928,
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1934). Baldacchino notes that islands serve as advance indicators of
future trends or extreme versions of phenomena observed elsewhere
in less pronounced forms.

This perspective is especially relevant to the present context.
While overused, the trope “islands as canaries in the climate coal
mine” (Benwell, 2011) remains true. As climate change intensifies,
islands provide frontline evidence of its global impacts, illustrating the
urgent need for proactive climate action (Baldacchino, 2023). Figure 9
shows the land area and population fractions below 5 m above mean
sea level. Four atoll islands from the SIDS group—Maldives, Tuvalu,
Marshall Islands, and Kiribati—have nearly all their land and
populations below this elevation. Connecting vulnerability solely to
elevation might seem crude, but it remains an important factor. For
example, the Netherlands, a third of whose landmass is below sea
level, is less vulnerable due to robust defences against ocean and flood
risks. However, for small islands, a significant proportion of the
population lives near sea level, often without adequate defences,
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FIGURE 8
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heightening their vulnerability. This vulnerability is further intensified
by the fragmentation of land and population across numerous
inhabited islands: 187, 21, 24, and 20 for the Maldives, Tuvalu,
Marshall Islands, and Kiribati, respectively. According to IPCC AR-6
estimates (Mycoo et al., 2022), 50% of the population in the Pacific
and over 50% of the infrastructure are within 10 km of the coast. The
most immediate threat stems from rising sea levels, exacerbated by
changes in wave climate and the increased frequency of tropical
cyclones, which will likely cause more frequent coastal flooding and
erosion of low-lying coasts and reef islands. Further, Mycoo et al.
(2022) identify freshwater systems on small islands as among the most
vulnerable due to the dynamic impacts of climate change and
increasing aridity, leading to freshwater stress and significantly
affecting associated ecosystems, including coral reefs.

Regarding adaptation, while some strategies are in place and
certain communities show resilience through robust social safety nets
and cultural assets, there remains a significant gap in understanding
the effectiveness and scale necessary for successful adaptation. Limited
access to climate finance, inadequate climate data, and lack of local
knowledge integration are compounded by systemic barriers such as
inadequate governance and financial and human resources. Dire as
this situation is, these should be seen not only as obvious calls for
action to improve adaptation in small islands but also as early warning
signs of the general, undesirable direction the earth system is moving
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along. Watts (2019), in her book “Energy at the End of the World: An
Orkney Islands Saga,” states, “Islands are often on the planetary
frontline of environmental change. Their long shorelines and
specialised ecosystems are finely tuned and sensitive places,
barometers for the Earth. They are advance indicators or extreme
reproductions of what is future elsewhere”

A critical set of factors of the “islandness” (Foley et al., 2023)
results from being small, remote and surrounded by sea and the
consequent issues like large coast/land ratios, small (but sometimes
dense) populations that are living almost at the sea-level, limited
groundwater aquifers (e.g., freshwater lenses in coral islands) bring
them to the edge of vulnerability. However, these factors also make
them clear case studies and ‘models’ of the rest of the world. Therefore,
island studies (Baldacchino, 2018), particularly in a rapidly changing
world, are not only a response of the world to address the frontline
vulnerabilities of communities that have least contributed to climate
change but also a remarkable scientific opportunity to see a changing
world in a microcosm. Despite their importance, small islands,
particularly SIDS, remain among the least studied regions. Indeed, all
SIDS are not equally scientifically underexplored. There are significant
differences among individual islands as well as the three SIDS regions:
Carribean, Pacific and AIS (Atlantic, Indian Ocean, and South China
Seas). For example, in the Caribbean, organisations such as
CARICOM (Caribbean Community) and the Organization of Eastern
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Caribbean States (OECS) have formal governance functions alongside
planning bodies like the Caribbean Planning Association (CPA) and
the Caribbean Urban Forum (CUF). These groups play crucial roles
in addressing the unique challenges faced by the SIDS in the region.
CPA and CUF regularly host conferences to discuss key planning
initiatives. Additionally, the master’s program in planning at the
University of the West Indies, based in Trinidad and Tobago, further
enhances research and the development of planning solutions for
these pressing issues in the Caribbean region.

Similarly, the Pacific SIDS region has the Pacific Islands Forum
Secretariat (PIFS), the region’s premier political and economic policy
organisation, aiming to stimulate economic growth and enhance
political governance and security for the region. The secretariat of the
Pacific Regional Environment Programme (SPREP) focuses on
protecting and managing the environment and natural resources of the
Pacific SIDS. Pacific Community (SPC) is the region’s principal scientific
and technical organisation, facilitating sustainable development via
people-centred approaches to science, research and technology.
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Compared to other regions, the AIS region has far fewer such
organisations. SIDS Youth AIMS Hub (SYAH) is a youth-led
non-governmental organisation focused on advancing and
implementing youth-led sustainable development in SIDS in the
AIMS (including the Mediterranean) region. Several other
organisations focus on many regional countries, such as the ‘Indian
Ocean Commission (IOC), which focuses on Comoros, Reunion,
Madagascar, Mauritius and Seychelles (United Nations, 2024) and
“Vanilla Islands” centres on Comoros, Mauritius, Madagascar, La
Reunion, Seychelles Maldives and Mayotte. According to the available
information, there are no accepted pan-regional organisations with
national mandates in the AIS/AIMS region.

Living laboratories

Hillbom et al. (2023) state that SIDS are highly overrepresented
among the most data-poor countries globally. Based on SDG data
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(since 2010), all SIDS were categorised as Poor, Medium, and Good
countries. Accordingly, all SIDS, except for the Medium categorised
Dominican Republic, Mauritius, Jamaica, and Haiti, fall into the Poor
category. Notably, these four outliers are either single large islands or
are dominated by a single large island [such as Mauritius, where 91%
of the area and 96% of the population are concentrated on the main
island (Statsmauritius, 2023)]. This observation, though anecdotal,
highlights a more complex reality regarding the ability of small island
states to gather high-quality data. The fragmentation of population
and land across numerous islands complicates data collection, much
like the challenges in travel and transport.

Conducting ethnographic studies and survey-based research in
large population centres, such as cities, often faces the challenge of
sampling bias. While it is theoretically possible to select an ideal
minimal sample size (e.g., with a 5% error margin and a confidence
interval of 95%, a large population can be represented by a sample of
about 385), achieving truly random sampling in practical field research
is challenging. One key advantage of conducting social research on
small islands is the ability to sample almost the entire population. For
instance, the 113 inhabited islands of the Maldives (Figure 7) have
populations of less than 1,000, each representing fewer than 150
households. These small population sizes make it feasible to (relatively
easily) organise longitudinal studies spanning multiple years.

A defining feature of small coral islands is their freshwater systems,
often confined to a freshwater lens with well-defined boundaries and
rapid response times. These characteristics make them ideal for
monitoring and testing groundwater quality and remediation techniques,
such as managed aquifer recharge. Unlike large-scale aquifers, atoll
freshwater lenses react quickly, allowing for a clear observation of both
degradation due to land-use change and remediation efforts.

Many small inhabited islands have been equipped with
infrastructure services. For example, most of the Maldivian outer
islands have electricity, piped water supply, and, in some cases,
sewerage and drainage systems. The essential ‘islandness’ of these
services (each island requiring its own power generation, water
treatment, etc.) provides a valuable set of case studies for research on
infrastructure, whether it be sustainability, performance, or
economics. These islands also offer opportunities to pilot innovative
solutions that may be more cost-effective and sustainable.

Small islands, particularly those in the Global South, are often prone
to the disconnect between ambitious policies and the disappointing reality
of water service delivery (Adams et al., 2020), and SIDS, are not exempt
from this. Often, a lack of life-cycle planning and proper business cases
leads to large investments failing to deliver long-term solutions (Foon,
2023). While this issue is not specific to small islands, they provide an
excellent observatories for studying the impacts of such unsustainability
due to their relatively simpler system boundaries, smaller populations,
and more compact governance structures.

Due to their small populations and compact social structures, small
islands often exhibit high levels of social cohesion and networking,
leading to effective social navigation (Farzan and Brusilovsky, 2018; Jarvis,
2018). The author’s fieldwork experience in the Maldivian islands
supports this observation. These social structures become invaluable
when conducting both natural and social science research. Particularly
with good collaboration with local volunteer organisations and clubs, it is
possible to comprehensively engage with the entire island, whether
studying physical systems or social entities. However, it is important not
to generalise this to all SIDS or small islands. Soobratty (2016), focusing
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on Mauritius and the Solomon Islands, highlights the unique social and
economic challenges related to social cohesion. In Mauritius, achieving
true social cohesion remains challenging due to its diverse society.
Similarly, the Solomon Islands experience social fragmentation caused by
ethnic conflicts. Studying the recovery of four communities in Puerto
Rico, Sobhaninia (2023) concluded that social cohesion positively impacts
adaptation and recovery immediately after a disaster, though the effect
diminishes over time. Jarvis (2018) found that the youth th in French
Polynesia engage in a dynamic process of social cohesion as they balance
local traditions with global influences when making decisions about their
future. The impact of social cohesion on resilience and social navigation
in small communities like those of some SIDS warrants
further exploration.

The romanticised notions of ‘island life—such as ‘pristine
environments” and idyllic ‘island people’—have likely never been
true (Baldacchino, 2008). For instance, Maldivian outer islands are
well connected with the capital, Male, and other population centres
through daily speed boat services, although these can be somewhat
unaffordable for the average inhabitant. Many residents are
employed in population centres or nearby tourist resorts and return
home once every few weeks. At the same time, nearly all islands
have a significant expatriate population [approximately 26% of the
entire country’s population are expatriates, with 13.5% in the outer
islands (Census Maldives, 2023)], typically economic migrants from
other South Asian countries (Chowdhury and Wadood, 2023).
Similar to other small islands, there is also considerable rural-to-
urban (or ‘island to capital’) migration within the Maldives (Hickey
and Unwin, 2020). Thus, assuming these islands are completely
isolated would be unrealistic and unhelpful for research purposes.
However, they still offer a relatively high degree of transparency,
simplicity, and accessibility for research endeavours.

A discussion of the living laboratories approach would
be incomplete without addressing the potential for exploitation and
misuse of island communities. While SIDS offer unique opportunities
for studying climate change and sustainability, they can be vulnerable
to being co-opted by external interests for scientific or policy
experiments that prioritise external agendas over local well-being.
Research approaches may fail to reflect the specific cultural, social,
and environmental contexts, thereby undermining local autonomy
and deepening existing inequalities. Frameworks that prioritise the
sovereignty and resilience of these communities should be promoted,
ensuring that they retain control over their development trajectories.
Integrating local knowledge systems and safeguarding against the
imposition of external solutions is essential. Ethical engagement with
islands must prioritise their sovereignty, resilience, and capacity to
lead their own adaptation efforts rather than treating them as passive
subjects forced to adopt externally imposed solutions. Often
overlooked is the capacity of these islands to offer innovative and
localised solutions to global sustainability challenges. Due to their
small size and the immediacy of climate impacts, SIDS have
developed a range of adaptive measures that other nations could learn
from. For example, many SIDS have implemented community-based
adaptation practices (Clarke et al., 2019), integrated renewable energy
systems like solar and wind (Leal Filho et al., 2022), and pioneered
eco-tourism as a sustainable economic model (Walker et al., 2021).
Their ability to experiment with such solutions on a smaller scale
offers valuable insights into how similar strategies could be scaled up
or adapted in more diverse global contexts. By fostering resilience
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through adaptive governance, local knowledge, and sustainable
resource management (Petzold, 2020), small islands can not only
manage their own vulnerabilities but also serve as testing grounds for
innovative solutions that can inform broader global efforts to combat
climate change and promote sustainable development.

Conclusion

Using contemporary data, this paper highlights the unique challenges
confronted by small islands and SIDS in the context of sustainability and
climate change. Despite strategic adaptation efforts, small islands remain
particularly vulnerable due to their geographical isolation, limited
resources, and heightened exposure to climate impacts. While they have
lower poverty rates than other regions in the Global South, their position
on the frontline of climate vulnerability and the challenges posed by
economies of scale make them some of the worlds most at-risk
communities. Further, small islands, especially SIDS, are among the most
data-poor regions globally, thus complicating efforts to monitor and
respond to environmental changes effectively. The geographical
fragmentation of these islands exacerbates infrastructure and data
collection  challenges, affecting their  development and
adaptation strategies.

This paper emphasises the dual role of small islands as they are
among the most at-risk regions, but they also serve as microcosms that
provide valuable lessons for the rest of the world. Due to the relatively
well-defined boundaries, smaller systems, and cohesive populations, small
islands are ideal for studying the intricate interactions between natural
and anthropogenic systems. These characteristics enable small islands to
act as early indicators of broader climate impacts, offering a condensed
and accelerated view of environmental, social, and economic phenomena
and their complex interactions.

Ultimately, small islands exemplify the urgent need for global climate
actions. By investing in and learning from these “living laboratories,” the
world can gain crucial insights into the broader challenges posed by
climate change and develop more effective strategies to mitigate its
impacts worldwide. The experiences of small islands can guide towards a
more sustainable and resilient future for all, as they provide early

indicators of what climate change will bring to the rest of the world.
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