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Executive summary

The 2024 small island developing states (SIDS) report for
the Lancet Countdown on Health and Climate Change
expands on the global Lancet Countdown 2023 and 2024
reports to explore the unique contexts, geographies,
vulnerabilities, and needs that shape the evolving links
between health and climate change in SIDS in the
Pacific, Caribbean, and Atlantic, Indian Ocean, and
South China Sea regions. SIDS were first recognised as a
distinct grouping of island nations at the 1992 UN
Conference on Environment and Development; they
share high vulnerability to extreme weather events,
climate change, and global economic shocks. The
message of the global Lancet Countdown is echoed in
this Lancet Countdown report for SIDS: a health-centred
response is essential to allay the severity of the
encroaching impacts of global climate change on the
health and wellbeing of populations. Such a response
requires international action from high-income countries
to reduce greenhouse gas emissions. This action, in
conjunction with other locally and internally driven
efforts, should enable a prosperous future for the SIDS,
which collectively have low emissions.

The past 9 years (ie, 2015-23) have been the warmest
on record globally, and populations across SIDS have
been exposed to increasing summer temperatures. The
consequences of heat exposure to human health are thus
acutely prominent in SIDS. During the record-breaking
summer heat of 2023 alone, infants (ie, aged 1 year or
younger) experienced 48 times more heatwave days than
the annual averages for 2000-04. Furthermore, across
SIDS since 2019, there have been 14 additional days of
per-person exposure to heatwaves for both infants and
adults aged 65 years or older—two age groups particularly
vulnerable to short-term and long-term complications
associated with heatwaves. On average between
2018 and 2022, people aged 65 years or older in SIDS
were exposed to 103 days per year of health-threatening
heat, up from an average of 53 days per year between
1998 and 2002. As a result, this population was at
increased risk for complications of mental and physical
health and increased risk of death for more than
3 months per year. The number of deaths attributable to
heat in 2017-22 was double that in 2000-05. These heat-
attributable excess deaths can also be translated to
monetary losses, with losses equivalent to US$647 million
incurred across SIDS in 2020.

Addressing heat through adaptation efforts would be
an extremely effective and life-saving intervention in
SIDS. However, only one of the projects addressing heat-
related risks that was approved by the Green Climate
Fund between 2015 and 2023 was inclusive of SIDS
(focused on cooling facilities). Revamping and upscaling
locally appropriate heat-adaptation strategies requires
accelerated implementation of surveillance and early-
warning and response systems. Of 29 SIDS responding
to the WHO Health and Climate survey (2021), only
six had early-warning systems in place for heat-related
illnesses. Surveillance of cardiovascular, neurological,
and psychological conditions sensitive to heat remains
inadequate. In addition to these systems, urban green
spaces can provide local cooling benefits and alleviate
heat exposure in cities. Exposure to greenness and spaces
for leisure and physical activity can also lead to
improvements in physical and mental health and
reductions in overall mortality. There has been some
progress in greening urban spaces across several SIDS,
primarily via transforming areas of low greenness into
areas of moderate greenness. However, these modest
incremental improvements have not alleviated high
urban temperatures.

The growing risk of heat exposure has become one of
many prominent economic pressures affecting SIDS.
Labour productivity and healthy lives are undermined by
increasing temperatures, with more than 4-4 billion
potential labour hours lost in 2023, compared with an
annual average of 2-5 billion hours in 1991-2000.
In 2022, reductions in labour capacity from health-
threatening heat exposure brought potential earning
losses equivalent to 2-1% of the average gross domestic
product of SIDS. In labour-intensive sectors—
eg, agriculture, construction, and tourism—profound
changes in occupational standards, such as staggering
work hours to reduce heat exposure, should be considered
to preserve workers’ health and to maximise productivity.

The burden of human-induced climate change has also
affected food security and physical activity patterns
across SIDS, with detrimental consequences for health.
Compared with the annual average in 1981-2010, in 2022
an additional 2-6 million people reported moderate or
severe food insecurity as a consequence of drought and
heatwave days. The risk of undernutrition, especially in
low-income and middle-income households, is being
exacerbated by climate change. In SIDS, there are
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worrying long-term trends towards import-dependent
processed diets and associated high morbidity and
mortality attributable to chronic non-communicable
diseases as a result of these carbon-intensive, unhealthy
diets. The widespread health effects of food insecurity
and increasing reliance on unhealthy foods are further
compounded by the reduced potential for outdoor
exercise: even low-intensity physical activity in SIDS was
associated with more than three times more risk for
extreme heat stress in the past 5 years compared with in
1991-2000. However, there are opportunities in SIDS to
transition to more resilient and sustainable agricultural
systems and to improve overall health outcomes by
embracing healthier, more plant-based diets, with
reduced consumption of carbon-intensive red meat and
dairy products that increase the risk of chronic disease.

Health systems are not climate-ready
Total land area affected by extreme droughts in 2014-23
compared with 1961-70 has expanded by nearly 30%.
More severe and frequent droughts destabilise food
systems and contribute to infectious disease proliferation
in SIDS, further burdening health clinics and hospitals.
Of the 24 SIDS surveyed, 20 (83%) had surveillance
systems for infectious and food-borne diseases, which
provide essential data for climate and health assessments.
Altered temperature, rainfall, and humidity combi-
nations across all SIDS have resulted in a 33% increase
in the transmission potential for dengue compared with
the 1950s, and there have been more frequent outbreaks
of the disease since 2019. 24 (75%) of 32 SIDS surveyed
reported having health-care systems with high or very
high capacities for responding to and managing public
health emergencies, such as dengue outbreaks. However,
data suggest that SIDS are still lagging in the
identification and management of the growing climate-
related risk of infectious-disease transmission: only
five (8%) of 59 SIDS have developed national health and
climate strategies or plans, only nine (15%) have done
climate and health vulnerability assessments, and only
six (10%) have surveillance systems that integrate
meteorological parameters with health. Furthermore, the
few climate and health vulnerability assessments that
have been done have not strongly informed health
policies. Climatic shocks have the potential to overwhelm
improvements in health-care provision, especially given
the complex interactions with climate-sensitive diseases
(eg, non-communicable diseases, infectious diseases,
and mental health disorders).

Clean air and sustainability necessitate a hastened
transition to renewables

An absence of data for most SIDS means that most metrics
for monitoring the effects of air pollution are unreliable. In
congested cities, some of the main contributors to high
levels of particulate matter—ie, the industrial,
transportation, and commercial sectors—are also among

the largest contributors to greenhouse gas emissions.
There are thus clear benefits to transitioning to clean,
renewable energy both to mitigate climate change and to
improve air quality. Concerningly, energy generation,
distribution, and transmission capacities in SIDS tend
towards heavier dependence on fossil fuels. Around 17% of
populations across SIDS (and 66% of the population in
Guinea-Bissau) still do not have universal energy access.
Increasing fair access and use of energy is fundamental to
enabling development and improving the health and
wellbeing of local populations. The abundance of natural
renewable energy resources presents an opportunity for
SIDS to transition to renewable energy, which can be
locally produced and made available off-grid. Such
transitions could result in substantial reductions in air
pollution-related diseases and increase energy self-
sufficiency. However, international cooperation and
support for funding, knowledge, and technology transfer,
as well as adequate commercial conditions, are necessary.
Government intervention and community engagement
are essential to ensure the transition towards achieving
minimal or zero-carbon emissions by 2050 is hastened.
Stringent policies are needed to regulate energy-intensive
sectors and the international corporations that support
them.

Continued destabilisation of the marine environment

There is an intimate relationship between small islands
and the marine environment (the largest natural buffer
for climate change), which dictates the subsistence and
vulnerabilities of SIDS. Since 2015, steady increases in
3-year average sea surface temperatures, a universally
acknowledged marker of the effects of global warming on
ocean basins, have been noted within coastal regions
around SIDS. As marine basins and coastal ecosystems
are altered by climate change, there are complex
implications for various aspects of wellbeing across SIDS,
including food security and displacement. Contrary to
global trends, marine capture of fish for production
(consumption and exportation) has markedly increased in
SIDS while aquaculture has declined. The increased
dependence on captured fish production could have
pronounced effects on the economies and coastal
communities of SIDS if global warming and overfishing
decline fish stocks, as has occurred in other regions.
Furthermore, changes in sea surface temperatures and
other ocean properties attributed to climate change have
increased the exposure of populations in low-elevation
coastal zones to rising sea levels and increased the
potential for Vibrio transmission. Oceans absorb most of
the excess heat produced by human-driven global
warming, but at an immense cost to the marine
environment. Without global action to substantially
reduce greenhouse gas emissions by 2050, the goal of
keeping global average temperature increases to less
than 2°C will not be attained. SIDS and non-SIDS will
continue to experience the increasing effects of the
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intensification of cyclonic events, storm surges, and other
associated climatological processes.

Introduction

The small island developing states (SIDS) are a group of
some of the world’s smallest and most remote countries
with a combined population of around 65 million people
(slightly less than 1% of the global population). SIDS share
characteristics that make them particularly vulnerable and
exposed to climate-change-related hazards, with serious
implications for health, social inequities, and sustainable
development (panels 1, 2). Within the past 3 years, tropical
cyclones have devastated Caribbean and Pacific islands,
and torrential rainfall has caused dangerous flash flooding
in Samoa, St Lucia, and Haiti. Between 1975 and 2009,
category 4 and 5 tropical cyclones have become more
common in north Atlantic and South Pacific regions;
across all SIDS, air and sea surface temperatures have
increased, and a greater than average relative rise in sea
levels has been noted across several marine and coastal
regions.? These occurrences have contributed to reduced
agricultural production,’ reduced labour output,* increased
dependence on food importation,” and worsened the
effects of the COVID-19 pandemic.® Furthermore, climatic
disasters have compound effects on overburdened health-
care systems, the spread of infectious diseases, mental
health and wellbeing, displacement, access to healthy
food and safe water, the increasing burden of chronic
non-communicable diseases (NCDs), and recovery
and resilience.*

In this inaugural report of the Lancet Countdown
Regional Centre for Small Island Developing States—a
collaborative effort involving authors from SIDS around
the world—we draw on data from the indicators of the
2023 and 2024 global Lancet Countdown reports* to offer
deeper insight into climate-change-related impacts,
mitigation, adaptation, economic capacity, and engage-
ment specific to the 59 countries, states, and territories
classified as UN member and associate-member SIDS.
25 indicators were selected based on data availability and
relevance for SIDS (panel 3). Because of a lack of data,
general statements were made about SIDS only for
indicators for which data coverage was at least 70%. In
instances when data coverage for an indicator was less
than 70%, the number of SIDS with available data was
specifically stated. The challenges with the coverage of
data across SIDS and research gaps are also discussed,
which can inform research priorities and identify areas
for improvement on the range of issues monitored by the
Lancet Countdown.

Section 1: Health hazards, exposures, and
impacts

Climate change is already deeply affecting the health of
people living in SIDS. In this section, we discuss how
climate change not only affects health directly, but also
affects livelihoods, food security, water availability, and

other factors that are essential for good overall health and
wellbeing. The selected indicators highlight the variety of
ways that the heating world and increased exposure to
heat and extreme weather can affect health, with a focus
on droughts and the impact of climate change on
conditions for the transmission of infectious diseases.
Several indicators we discuss in this section address the
unique food security concerns in SIDS and diminishing
food availability in a warming climate.

Correspondence to:

Dr Georgiana Gordon-Strachan,
Caribbean Institute for Health
Research, Tropical Metabolism
Research Unit, University of the
West Indies, Kingston 7, Jamaica
georgiana.gordonstrachan@
uwimona.edu.jm

1.1: Health and heat

Heat exposure is one of the most critical health risks
affecting SIDS, most of which are in tropical or
subtropical regions and have high year-round sunlight
intensities and temperature ranges. Exposure to heat can
have serious adverse health impacts, including long-term
neurological or cardiovascular complications, exacer-
bation of respiratory disease, acute kidney failure,
adverse pregnancy outcomes, negative effects on mental
health, and death.”® Additionally, heat can affect health
indirectly by making physical activities unsafe and
potentially limiting labour capacity.

Indicator 1.1.1: exposure to heat
This indicator monitors changes in population exposure
to summer temperatures. From 2018 to 2022, SIDS
populations were exposed to average summer
temperatures that were 0-3°C higher than average
summer temperature between 1986 and 2005 (figure 1A).
The past 9 years (ie, 2015-23) have been the hottest on
record, and heating has been greater over land than over
oceans.”” Additionally, cities are warming faster than
rural areas.”

Summer temperatures were particularly high in 2020—
on average 0-5°C higher than the 1986-2005 summer
average across all SIDS, and up to 0-6°C higher in

Panel 1: What are the small island developing states?

The small island developing states (SIDS) are divided into three geographical subregions:
the Atlantic, Indian Ocean, and South China Sea; the Caribbean; and the Pacific. Although
located in varying geographical regions, they share similar challenges and vulnerabilities,
such as high exposure to extreme weather events and natural disasters, climate change, and
global economic shocks.* These challenges, coupled with low revenue and restricted
borrowing opportunities, mean that SIDS are slow to invest in resilience developments,
affecting their economic growth. The natural resources of SIDS are important, with tourism
and fishing accounting for more than half of several states’ gross domestic products. Thus,
they are severely sensitive to shocks when these resources are damaged.

The SIDS were first recognised as a distinct grouping at the 1992 UN Conference on
Environment and Development and are supported by several UN programmes—

eg, the Barbados Programme of Action (1994), the Mauritius Strategy (2005), and the
SIDS Accelerated Modalities of Action (SAMOA) Pathway (2014). These programmes, and
particularly the SAMOA Pathway, recognise the impacts of climate change and rising sea
levels on SIDS and the efforts of SIDS to achieve economic development and food
security, reduce disaster risk, and effectively manage the oceans.” In this report, we
present data from 59 SIDS worldwide.
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Panel 2: Small island developing states, by geographical subregion

Atlantic, Indian Ocean, and South China Sea
Cabo Verde

Comoros

Guinea-Bissau

Maldives

Mauritius

S&o Tomé and Principe

Seychelles

Singapore

Caribbean

Anguilla

Antigua and Barbuda
Aruba

The Bahamas
Barbados

Belize

Bermuda

Bonaire*

British Virgin Islands
Cayman Islands
Cuba

Curagao

Dominica
Dominican Republic
Grenada
Guadeloupe

Guyana

Haiti

Jamaica

Martinique
Montserrat

Puerto Rico

Saint Kitts and Nevis

Caribbean SIDS. This temperature increase was reduced
in 2021 and 2022 due to a cooling La Nifia event.”

Indicator 1.1.2: exposure of vulnerable populations to
heatwaves

Heatwaves—defined* as a period of 2 or more days in
which both the minimum and maximum temperatures
are higher than the 95th percentile of temperatures
in 1986-2005—can have serious adverse effects on
physical and mental health.”” A range of risk factors
increase vulnerability to adverse health effects from
heatwaves, with infants (ie, aged 1 year or younger) and
older adults (ie, aged 65 years or older) particularly at
risk.®* This indicator tracks the exposure of these
two vulnerable age groups in SIDS subregions to
heatwave days from 2000 to 2023. In 2023, across all
SIDS, a record average of 41 heatwave days were
experienced by each infant, whereas each older adult
experienced a record average of 43 heatwave days

Saint Lucia

Saint Martin*®

Saint Vincent and the Grenadines
Sint Maarten

Suriname

Trinidad and Tobago

Turks and Caicos Islands

US Virgin Islands

Pacific

American Samoa
Northern Mariana Islands
Cook Islands
Federated States of Micronesia
Fiji

French Polynesia
Guam

Kiribati

Marshall Islands
Nauru

New Caledonia
Nive

Palau

Papua New Guinea
Samoa

Solomon Islands
Timor-Leste
Tonga

Tuvalu

Vanuatu

*Dependent state not on the UN's list of small island developing states. Data for Bonaire
were available during data collection for Aruba and Curagao because of their geopolitical
association; Saint Martin was included because it shares a border with Sint Maarten.

(figure 1B), the result of a particularly brutal El Nifio.
These exposures were 48 and 36 times higher,
respectively, than the average yearly exposure in 2000-04,
and correspond to 4654% and 3517% increases,
respectively.

Indicator 1.1.3: heat and physical activity

Many SIDS rank among the countries with the highest
estimated risk of dying prematurely from the four main
NCDs (cardiovascular diseases, cancer, diabetes, and
chronic respiratory diseases), and SIDS account for
eight of the 15 countries with the highest estimated risk
globally (>30%)."” One of the most important factors for
the management and prevention of NCDs is regular
physical activity. However, hot weather conditions pose
an increased risk of heat-related illnesses for people
exercising,” and thus heat can reduce the ability to
exercise, thereby increasing the risk of NCDs. This
indicator estimates the number of hours that presented
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heat stress risks for people exercising outside, depending
on the intensity of physical activity.

Between 2019 and 2023, on average each year there
were more than 2800 h during which heat posed at least
moderate heat stress risk for light-intensity physical
activity (eg, walking), and more than 2900 h during
which heat posed at least moderate heat stress risk
for moderate-intensity physical activity (eg, jogging).
By comparison, the annual average number of hours
in 1991-2000 was around 2500 h for both light-intensity
and moderate-intensity exercise. Thus, the average
increase from 1991 to 2000 was 16% (an additional 388 h)
for light-intensity physical activities and 15% (an
additional 396 h) for moderate-intensity physical
activities. Pacific SIDS had the highest average number
of hours per year (2019-23) posing at least moderate heat
stress risk when engaging in moderate physical activity:
more than 3000 h.

The average number of hours annually during which
there would be extreme heat stress risk from both light-
intensity and moderate-intensity exercise also increased
(by 262% and 197%, respectively) in SIDS in 2019-23
compared with in 1991-2000. These concerning trends
suggest limits to the amount of time in which people can
safely engage in physical activity and highlight a complex
situation in which both exercising and not exercising can
have implications for health.

Indicator 1.1.4: change in labour capacity

Exposure to heat is associated with substantial labour
productivity losses globally, especially for people working
outdoors or engaged in physically strenuous tasks.*”
Labour intensity can compound the adverse effects of
humidity-induced and temperature-induced heat stress—
higher metabolic work rates increase heat generation in
the body and impair cooling.

This indicator tracks potential hours lost as a result of
decreased productivity during exposure to humidity
and heat in daylight hours, and is calculated based
on wet bulb globe temperature and the proportion of
populations employed in the agriculture, construction,
manufacturing, or service sectors. In 2023, 4-4 billion
work hours were lost across sectors in SIDS, a
71% increase in hours losses on average annually
compared with 1991-2000. Between 2014 and 2023,
annual losses in potential work hours increased by
between 44% and 269%, depending on the sector,
compared with annual work hours lost between
1991 and 2000. In the Atlantic, Indian Ocean, and
South China Sea (AIS) subregion, the increase in
potential labour hours lost for all sectors combined was
95%, the highest increase among the subregions. The
exceptional heat exposure in 2023 resulted in major
increases in work hours lost across all sectors, with
around 2-7 billion work hours lost (1-7 billion h in the
Caribbean, 620 million h in the AIS, and 382 million h
in the Pacific subregion) from agriculture in 2023 alone

Panel 3: Indicators of the 2024 small island developing states report of the Lancet
Countdown

Health hazards, exposures, and impacts
+ 1.1:Health and heat
+ 1.1.1: Exposure to heat
+ 1.1.2: Exposure of vulnerable populations to heatwaves
+ 1.1.3:Heat and physical activity
+ 1.1.4: Change in labour capacity
» 1.1.5: Heat-related mortality
« 1.2: Health and extreme weather events
+ 1.2.1: Drought
» 1.3:Climate suitability for infectious disease transmission
+ 1.4:Food security and undernutrition
+  1.4.1: Food insecurity
+  1.4.2: Marine food insecurity

Adaptation, planning, and resilience for health
+ 2.1:Assessment and planning of health adaptation
+ 2.1.1: National assessments of climate change impacts, vulnerability, and
adaptation for health
+ 2.1.2: National adaptation plans for health
+ 2.2: Enabling conditions, adaptation delivery, and implementation
+ 2.2.1: Climate information for health
+ 2.2.2:Urban greenspace
+ 2.2.3: Health-adaptation-related funding
+ 2.2.4:Detection, preparedness, and response to health emergencies
+ 2.3:Vulnerabilities, health risk, and resilience to climate change
» 2.3.1: Lethality of extreme weather events
+ 2.3.2: Migration, displacement, and rising sea levels

Mitigation actions and health co-benefits
+ 3.1:Energy use, energy generation, and health
o 3.2:Diet and health co-benefits

Economics and finance
+  4.1: Economic impact of climate change and its mitigation
e 4.1.1: Economic losses due to climate-related extreme events
+  4.1.2: Costs of heat-related mortality
»  4.1.3: Loss of earnings from heat-related loss of labour capacity

Public and political engagement

+ 5.1: Scientific engagement in health and climate change

+ 5.2: Government engagement in health and climate change

+ 5.3: Corporate sector engagement in health and climate change

(figure 2)—126% higher (ie, an additional 1- 5 billion work
hours lost) than the annual average lost in 1991-2000. As
a result of both the increased employment in service
sectors and high heat exposure,” more than three times
as many work hours (ie, 490 million h) were lost in
service sectors in 2023 compared with the average
amount lost annually in 1991-2000.

Indicator 1.1.5: heat-related mortality

This indicator models yearly estimates of excess deaths
from all causes as a result of heat exposure in older
adults. Between 2000 and 2022, there were more
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Figure 1: Exposure-weighted change in summer temperatures, by SIDS
subregion (A), and mean annual days of exposure to heatwaves in

SIDS, 2000-23, in infants aged 1 year or younger and adults aged

=65 years (B)

In (A), data are relative to the period 1986 to 2005; data were unavailable

for 2023. Linear (SIDS) is the trend line for all SIDS combined. SIDS=small island
developing states.

heat-related deaths in the Caribbean subregion (around
10000 deaths) than in the Pacific (around 2000 deaths)
or AIS (around 600 deaths) subregions. During this
period, the average rate of heat-attributable deaths in
older adults was one per 100000 population per year in
the Caribbean and the Pacific subregions, and
0-6 per 100 000 population per year in the AIS subregion.
Heat-related deaths in older adults increased by 89%
in 2013-22 compared with 2000-09 across SIDS,
corresponding to a 57% increase in the AIS subregion, a
49% increase in the Pacific subregion, and a
103% increase in the Caribbean subregion. A large
reduction in heat-related attributable deaths was noted
across all SIDS regions in 2021-22, most likely due to
La Nifa.

1.2: Health and extreme weather events

Indicator 1.2.1: drought

Droughts can cause severe agricultural losses, and can
lead to water and food insecurity and sanitation-related
diseases. Since 1976, 58 (98%) of the 59 SIDS have
been affected by climate-induced or climate-exacerbated
water shortages that constitute a water crisis (only

Singapore has been unaffected).” This indicator tracks
the land areas experiencing extreme droughts according
to the Standard Precipitation and Evapotranspiration
Index.

The proportion of land area across SIDS that was
affected by at least 1 month of extreme drought per year
more than doubled in 2014-23 (56%) compared with
1961-70 (23%). On average in 2014-23, 17% of total land
area in SIDS experienced at least 6 months of extreme
drought per year compared with 2% of total land area
in 1961-70. The appendix (p 47) shows a breakdown by
subregion of the proportion of land undergoing 1, 3,
and 6 months of extreme drought in 1961-70 and 2014-23,
with the largest increases in the Pacific subregion. In the
AIS subregion, the amount of land experiencing at least
1 month of extreme drought per year decreased
in 2014-23 compared with 1961-70 (appendix p 47).
However, whereas no land areas experienced 6 months
of drought in 1 year in 1961-70, 7% of land areas
experienced 6 months of drought in a year in 2014-23.
Collectively, these worrying trends could signal a
worsening of water insecurity, especially in combination
with rapid urbanisation and expansion of water-intensive
activities.

1.3: Climate suitability for infectious diseases

Climate change is increasing the risk of transmission of
many infectious diseases that threaten public health.**
This indicator monitors the effect of climate change on
the transmission potential of dengue, malaria, and
Vibrio, using modelled estimates.

The increase in dengue transmission worldwide over
the past 50 years poses a substantial public health threat
in many countries, including SIDS.” The suitability for
dengue transmission by Aedes aegypti mosquitoes, as
estimated by the basic reproduction number (a measure
of transmissibility), was 33% higher in 2013-22
compared with in 1951-60 across SIDS (18%, 34%,
and 40% higher in the AIS, Caribbean, and Pacific
subregions, respectively; figure 3). An increase of
32% was noted for transmission via Aedes albopictus
mosquitoes (figure 3). These increases in basic
reproduction numbers are particularly worrying given
the outbreaks of dengue in many SIDS in the last
ten years, particularly in Indian Ocean SIDS.*

For malaria, this indicator models the number of
months per year suitable for transmission of the
two most important pathogens—Plasmodium falciparum
and Plasmodium vivax—by anopheles mosquitoes in
highland (ie, 21500 m above sea level) and lowland areas
based on temperature, precipitation, and humidity
thresholds and land classes suitable for the vector.
Although malaria is present in all SIDS subregions, we
noted no distinctive trends in prevalence in 2013-22
period compared with the 1951-60 reference period. In
the Pacific subregion, the climate was already suitable
for malaria transmission 8-11 months per year, which
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Indicator 1.4.1: food insecurity

In 2022, 33% of surveyed individuals in the SIDS
that responded to the UN’s Food and Agriculture
Organization’s Food Insecurity Experience Scale survey
(which tracks eight dimensions of food access, from not
being able to eat a sufficient variety of food to not eating
for a whole day) reported eating only a few kinds of food
during the 12-month recall period, and 31% reported
being unable to eat healthy and nutritious food and
eating less than they thought they should.*

This indicator combines data from the Food Insecurity
Experience Scale survey and data for the frequency
of heatwave and drought for a time-varying panel
regression*”” to explore the effects of climate change on
food insecurity, controlling explicitly for the share of food
thatis imported. In 2022, an additional 2 - 6 million people
in SIDS (accounting for 4-8% of the total population in
the 30 SIDS for which data were available) were estimated
to have experienced moderate or severe food insecurity
due to a higher frequency of heatwaves and droughts
compared with the annual average in 1981-2010. A
higher number of heatwave days was associated with a
5-9 percentage point increase in people experiencing
moderate or severe food insecurity in 2022 compared
with in 1981-2010, and increasingly frequent droughts
were associated with a 3-1 percentage point increase
(figure 4). In addition, low-income people have a

Figure 2: Potential work hours lost due to heat by employment sector, 1990-2023 in the small island

developing states overall (A), and in the Atlantic, Indian Ocean, and South China Sea (B), Caribbean (C), and

Pacific (D) subregions

significantly higher risk of food insecurity than do
medium-income people. SIDS that are more dependent
on food imports are at higher risk of food insecurity than
those less dependent on imports.?

Indicator 1.4.2: marine food insecurity

Capture fisheries are of immense importance to SIDS,
particularly in the Pacific subregion, where they
contribute up to 10% of gross domestic product (GDP)
and are among the main means of sustaining local
livelihoods.” These fisheries also provide 50-90% of the
animal protein in the diet of coastal communities in the
Pacific subregion, whose fish consumption is more
than three times the global average.” Marine primary
productivity faces a formidable challenge from climate
change, including elevated sea surface temperatures
along the coast, which can trigger a cascading
sequence of adverse consequences, including
diminished oxygen concentrations and coral reef
bleaching, which threaten marine life.*? This indicator
monitors fluctuations in sea surface temperatures
within the coastal regions of 43 SIDS between
1980 and 2023,” augmented by Food and Agriculture
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Figure 3: Risk of dengue in small island developing states overall (A) and in the Atlantic, Indian Ocean, and
South China Sea (B), Caribbean (C), and Pacific (D) subregions

Two species of the Aedes vector are graphed separately by the effect on their mean R,. Dotted lines represent
polynomial trends lines for 1951-2022. R =basic reproduction number.

Organization data for consumption of fish from both
aquaculture and capture fisheries.”

Sea surface temperatures in SIDS coastal regions were
0-59°C higher on average in 2023 than in 1981-2010
(appendix p 84). Although generally capture-based fish
production has declined globally,® it has increased in SIDS,
particularly since 2000. In the context of the challenges
posed by climate change, including the increasing intensity
of storms and rising sea levels that have adverse effects on
essential fish habitats,” this increase in SIDS could suggest
overfishing®** in response to diminishing marine primary
productivity. Overfishing is the predominant threat to
approximately 67% of marine species on a global scale,*
with potential repercussions that could jeopardise the
sustainability of capture fisheries production in SIDS.
Further research and surveillance data are essential to
monitor and assess the sustainability and effects on
marine primary productivity of increased capture-based
fish production. Data from high-resolution coral reef maps
should be analysed (specifically, the annual maximum
bleaching alert area due to thermal stress) and
comprehensive fish stock assessments, including biomass
determination, should be done. SIDS are already highly

vulnerable environmentally and economically,” and their
heavy reliance on fisheries for economic development,
food security, and livelihoods exacerbates susceptibility to
changes in fisheries resources.

Conclusion

Data from the past 70 years show striking climatic
changes that have put SIDS at particular risk of heat
stress, drought, vector-borne diseases, and food
insecurity. These hazards are particularly worrying for
the most vulnerable populations in SIDS, including
infants and older people. Climatic changes have also
increased the risk of chronic NCDs and the risk of
reduced workforces in sectors that are vital to an
improved economy. Measures to prepare for these
challenges need to be implemented and reinforced to
build resilience in SIDS.

Section 2: Adaptation, planning, and resilience
for health

Ensuring that health systems are resilient to climate
change through capacity-building actions at local, regional,
and global levels is imperative to protect populations.” In
this section, we monitor progress in delivering health
adaptations to the growing climate hazards, through
indicators that monitor national assessments and
strategies, information systems and financing, and the
human consequences of action or inaction.

2.1: Assessment and planning of health adaptation

The implementation of climate adaptation plans is an
essential first step to prevent the worst health impacts of
climate change in SIDS. These plans should be informed
by valid data gathered through periodically updated
assessments of vulnerability and adaptation.

Indicator 2.1.1: national assessments of climate change
impacts, vulnerability, and adaptation for health
Implementing effective health-protecting adaptation
measures requires a deep understanding of local
vulnerabilities, hazards, and risks, which can be gained
through assessments of climate change risks and
vulnerability. Of the 24 SIDS that participated in the
2021 WHO Health and Climate Change survey,” only nine
(two each in the AIS and Pacific subregions and five in
the Caribbean subregion) reported having conducted
national health vulnerability and adaptation assessments.
Only four participants reported that these assessments
strongly informed policy development, and only three
(Marshall Islands, Palau, and S3o Tomé and Principe)
reported that these assessments strongly influenced
resource allocation, exposing the difficulties in adequately
funding crucial adaptation interventions in SIDS.

Indicator 2.1.2: national adaptation plans for health
National adaptation plans for health are essential for
protecting populations from climatic hazards. In
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the 2021 WHO Health and Climate Change survey,
only eight (33%) of 24 participating countries—three each
in the AIS and Pacific subregions, and two in the Caribbean
region—reported having national health and climate
strategies or plans. Insufficient funding was a key barrier
to implementation of plans in only two SIDS, but given
how frequently limited financing hinders developmental
goals, the low overall responses could suggest limited
national prioritisation of the health and climate nexus.

2.2: Enabling conditions, adaptation delivery, and
implementation

Vulnerability to climate change hazards is influenced by
the coverage of climate and health data systems. These
indicators monitor the implementation of key adaptative
interventions and explore adaptation actions and financial
commitments that enable adaptation, work that is crucial
to identify areas of progress and gaps requiring action.

Indicator 2.2.1: climate information for health

Surveillance and early-warning systems reduce the health
impacts of climate hazards.” This indicator examines the
capacity of meteorological systems to provide climate
services to health sectors and climate-information
integration into health surveillance and early-warning
systems. Of the 42 SIDS that reported their health sector
collaboration with the World Meteorological Organization,
34 (81%) reported providing climate services to the health
sector, mainly in the form of data services (32 [76%)]).
Only 19 (45%) SIDS reported providing climate analysis
and diagnostics, and only 13 (31%) engaged in climate
change projections. These low rates highlight challenges
in establishing observation networks, improving data
access, downscaling capabilities, and accessing climate
products.*

One of the most important outputs of climate services
for health is surveillance and early-warning systems,
which help to pre-empt public health emergencies and to
provide adequate lead times for intervention. Of the
24 SIDS that responded to the 2021 WHO Health and
Climate Change survey, 15 (63%) have early-warning
systems for vector-borne diseases, 11 (46%) have systems
for food-borne diseases, and ten (42%) have systems for
water-borne diseases. Only five (21%) have early-warning
systems for heat-related illnesses and only four (17%)
have early-warning systems for mental health. Although
most SIDS have general surveillance systems for food-
borne (20 [83%)]), water-borne (19 [79%)]), vector-borne
(20 [83%]), and respiratory (18 [75%]) diseases, there is a
notable scarcity of surveillance systems for heat-related
diseases (five [21%]). These systems incorporate
meteorological information for climate-sensitive diseases
in only around 25% of SIDS.”

Indicator 2.2.2: urban green space
Urban green space is a form of adaptation because it
provides local cooling—particularly in urban areas, which
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Figure 4: Percentage point change in the proportion of the population of
surveyed SIDS reporting moderate or severe food insecurity due to
heatwave or drought compared with the annual average in 1981-2010
Data for 30 surveyed SIDS are included. SIDS=small island developing states.

can become particularly hot due to the combined influence
of climate change and the urban heat island effect.” This
indicator uses satellite measurements of vegetation
overlayed with population data to estimate greenspace
exposure for urban centres with more than
500000 inhabitants and the most populated cities in SIDS
that do not have urban centres with such high populations.*
Data were available for 22 cities in 19 SIDS. Only Cabo
Verde had a city that had a high level of urban greenness in
both 2022 and 2023. One city in Fiji attained high urban
greenness in 2023, an increase from moderate greenness
in 2022. In 2023, ten (45%) cities had moderate urban
greenness, eight (36%) had low levels of greenness, and
two (9%)—Belize City in Belize and Georgetown in
Guyana—had very low greenness. The Caribbean had a
higher proportion of cities with low levels of urban
greenness (five [42%] of 12 cities) compared with the
Pacific (one [25%)] of four cities) and AIS (two [33%] of
six cities) subregions. These data underscore the oppor-
tunity of local adaptation to heat through the expansion of
urban green spaces, which could simultaneously deliver
secondary health co-benefits through the positive effects of
exposure to greenness on physical and mental health.*

Indicator 2.2.3: health adaptation-related funding
Protecting health from the growing effects of climate
change can be costly, and financing is required to ensure
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countries can adapt efficiently. For low-income and
middle-income countries, a lack of adaptation funding is
often a major limitation that exacerbates global health
inequities.

This indicator monitors financial commitments by the
Green Climate Fund (GCF) for health adaptation in the
context of climate change. Between June, 2015 and
Dec 31, 2023, around US$3 billion has been committed
to 51 adaptation and cross-cutting projects that operate in
multiple countries, including 34 SIDS. The financing
breakdown* indicates that an average of $70 million has
been approved for adaptation projects per SIDS. By
contrast, an average of $120 million was given to each
non-SIDS country. The amount allocated for SIDS is far
less than what is needed to meet adaptation needs and is
substantially less than the $1 billion per year that the
International Monetary Fund has estimated is needed for
the Pacific SIDS alone.***

None of the 51 major projects explicitly address health or
health systems. Nevertheless, most include components
that could benefit health indirectly. Among projects in
areas intersecting with health, those related to improved
access to microfinancing ($713-1 million) and water
security ($204-5 million) had the most funds
approved, whereas projects related to flood management
($80-1 million), food security ($64-6 million), and
wastewater management ($70-4 million) were among the
least funded (appendix pp 108-09). Cooling facilities to
address unprecedented increases in heat were the focus
of one project (which received $157 million of funding);
although it mostly functioned in non-SIDS, a portion of
the funding was approved for Sad Tomé and Principe.

Between 2017 and 2020, financing for development of
national adaptation plans declined in SIDS. However,
financing has increased since 2020. Despite this renewed
focus on the importance of national adaptation plans,
only one plan development project out of 26 assessed had
an explicit health focus.

Indicator 2.2.4: detection, preparedness, and response to health
emergencies

This indicator relates to the level of implementation of
core capacity 7 of the International Health Regulations,”
which focuses on national planning for health emergency
management and systems enabling country preparedness
and operational readiness to respond to international
public health threats. Only 32 SIDS reported their
implementation status in 2022. With regard to the
management of health emergency responses,
24 (75%) SIDS reported high or very high performance in
terms of implementation. The lowest performance in all
indicators was in the AIS sub-region.

The success of the WHO South Pacific Division in
facilitating 19 (91%) of 21 Pacific SIDS to meet
International Health Regulations requirements could be
a model for improving core capacity implementation and
progress in other SIDS. Perhaps low-performing SIDS

could be similarly supported in the development and
execution of implementation plans for improving
emergency management preparedness.

2.3: Vulnerabilities, health risk, and resilience to climate
change

For SIDS, which collectively are low greenhouse gas
emitters, adaptation is the most effective way to withstand
the climatic shocks they are disproportionately exposed
to. The subsequent indicators offer a view of adaptation
to two of the most prominent climatic risks affecting
SIDS: extreme weather events and sea level rise.

Indicator 2.3.1: lethality of extreme weather events

Extreme weather events are of major concern to SIDS,
where the frequency and severity of events such as
cyclones, floods, droughts, and heatwaves have
increased,** increasing the risk of injury and death both
directly as well as indirectly through the loss of essential
infrastructure, disruption of essential services, and
impacts on food and water security.** This indicator
uses data from the Centre for Research on the
Epidemiology of Disasters database, which records the
number of deaths and persons affected by extreme
weather events.

Although 25 million more people were affected by all
extreme weather events in 2014-23 compared
with 1990-99, the total number of associated deaths
fell from 2350 in 1990-99, to 1900 in 2014-23—a
19% decrease. This reduction in deaths is likely a result
of improvements in early-warning mechanisms,
forecasting, and disaster preparedness.”® However,
comparing 2014-23 with 1990-99, total deaths increased
from 160 to 250 (ie, by 56%) in SIDS with medium
Human Development Index (HDI) scores, and from
100 to 500 in SIDS with very high HDI scores
(ie, a 400% increase). These findings underscore that
resilience against climatic events is not important only
for SIDS with low HDI scores, but rather for all small
islands irrespective of their level of socioeconomic
development.

Indicator 2.3.2: migration, displacement, and rising sea levels

As the global sea level rises, SIDS are increasingly at
risk of loss of habitable land, which could lead to loss of
lives and livelihoods and wide-scale migration or
displacement if in-situ adaptation is insufficient. Rising
sea levels also increase the risk and intensity of coastal
storms and erosion.” The salinification of land
jeopardises crop productivity, and the salinification of
drinking water can increase sodium intake, thereby
increasing the risk of cardiovascular disease and
potentially rendering water unsuitable for human
consumption.®* This indicator was based on data for
the number of people in SIDS who lived less than
1 m above sea level, which was calculated with land
elevation and population data. In the 47 SIDS with
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available data, an estimated 1-1 million people
(approximately 2% of the SIDS population) lived less
than 1 m above sea level in 2022. SIDS are thus a
grouping with particularly high proportions of their
populations living less than 1 m above sea level,” and so
are at particularly high risk from rising sea levels. SIDS
need to implement adaptation interventions to prevent
emerging harms in at-risk populations.

Relocation policies can be implemented if land becomes
inhabitable as an adaptive response to protect local
populations. Carefully crafted policies that ensure the
health of relocated, displaced, or migrant populations are
essential to protect and preserve population health
(panel 4). SIDS, primarily in the Pacific subregion, have 23
policies referencing displacement or migration due to the
effects of climate change. These policies all referenced the
mental health effects of displacement on wellbeing,
whereas only 15 (65%) mentioned movement from a
location affected by sea level and only six (26%) referred to
potential dangers in migrating to locations also threatened
by sea level rise—an important consideration for securing
a safe place for potential climate refugees in SIDS.

Conclusion

With adaptation efforts lagging, SIDS remain highly
vulnerable to the health impacts of climate change, in
large part due to insufficient completion of periodic
health and vulnerability risk assessments and insufficient
enactment of health adaptation plans in climate policies.
These issues constitute major obstacles to building
effective, resilient health systems. Strategies to build
resilience tend to be fragmented and short-term, largely
as a result of a lack of finance. The amount of money
allocated to SIDS for climate adaptation is far lower than
the yearly amount estimated to be necessary by the
International Monetary Fund for the Pacific subregion
alone.” Without global, regional, and national investment
and cooperation, SIDS are increasingly likely to succumb
to the impacts of extreme weather events, heat-related
stresses, climate-sensitive infectious diseases, and NCDs,
and climate change will continue to be an existential
threat to millions of people.

Section 3: Mitigation actions and health
co-benefits

Despite contributing less than 1% to global greenhouse
gas emissions, small islands are already facing an array
of climatic effects and are likely to face some of the most
catastrophic impacts in the future. Continued reliance on
fossil fuels and government support through fossil fuel
subsidies have perpetuated energy systems across SIDS
that are difficult to transform in the short term. Energy,
agriculture, food, health, and transportation systems are
dependent on external oil and gas supplies, often from
higher-income countries. This dependence on fossil
fuels is directly associated with several health
complications—specifically, respiratory illnesses from

air pollution. Conversely, mitigation actions that reduce
emissions could provide key health benefits.

In this section we discuss progress in reducing
greenhouse gas emissions in the context of increased
energy and food consumption in SIDS, and highlight the
potential associated health implications. The indicators,
selected on the basis of priority and availability of reliable
data, track energy-usage patterns across SIDS and the
dietary risks of energy-intensive and environmentally
expensive food production.

3.1: Energy use, energy generation, and health

According to World Bank data,” the proportion of the
population in SIDS with access to electricity rose
from 71% to 83% between 2002 and 2020. However, this
figure masks substantial differences between SIDS: 15 did
not have universal energy access in 2020, with
6 million people in Haiti (52% of the population),
3.5 million people in Papua New Guinea (40% of the

Panel 4: Adapting to climate change impacts through migration with dignity in Kiribati

Kiribati is a lower-middle-income country in the Pacific region that is made up of 33 atolls
and islands scattered over 3-6 million km?. The population of Kirabati is around 125 000,
20% of whom are younger than 18 years.The country is very vulnerable to the impacts of
climate change: none of the islands rise more than 2-3 m above sea level, its entire land
area is close to sea level, and it is geographically isolated.

Climate change has had a substantial impact on Kiribati, resulting in incremental sea level
rises, saltwater intrusion, and drought, and these effects are already experienced at the
household level.* Ramifications of climate change include overcrowding, destruction of
food crops, contamination of drinking water, and economic hardships.*** As a result,
some people are forced to search for new homes—either to ensure a source of income or
to find land on which to live.

In the Pacific Climate Change and Migration project, among the 377 households surveyed in
Kiribati that included someone who had migrated, 94 (25%) included someone who
named climate change as a reason for migration decisions both internally and abroad.*>*
Internal migration is unsustainable due to the unavailability of land sufficiently above sea
level, although the number of internal migrations is five times higher than that of
international migrations.” International migrations were initially limited to seasonal
worker schemes in Australia and New Zealand. An attempt by an I-Kiribati man in 2013 to
seek asylum as a climate refugee in New Zealand was denied by both the New Zealand
Government (2015) and the UN Human Rights Commission (2016).” According to Kate
Shuetze, Pacific Researcher at Amnesty International, this decision has set a global
precedent.” “Pacific Island states do not need to be underwater before triggering human
rights obligation to protect the right to life”, she stated.”

In 2014, the Kiribati Government produced an integrated and systematic 10-year plan for
climate change and disaster risk management.* That year, the Kiribati Government
bought land in Fiji for citizens to relocate should they permanently lose their homes due
to rising sea levels.*® Furthermore, the Government has drafted a two-phase, long-term
nationwide relocation strategy: the migration with dignity policy.” The first phase is to
create opportunities for people who wish to migrate abroad to various receiving
countries, such as Australia and New Zealand, so that they can support migrants in the
longer term and enhance remittances. The second phase is to improve educational and
vocational qualifications that can be obtained in Kiribati to match skills needed in
receiving nations before migration. The cost is largely subsidised by the Government.
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population), and 1-3 million in Guinea-Bissau (66% of
the population) not having electricity access. Although
electricity access is a primary enabler of development and
a determinant of health, electricity is often not generated
using healthy, affordable, and low-carbon sources.
Consumption of energy sources across SIDS is highly
diversified. Singapore, for example, has the world’s
highest oil consumption per person due to its deep
integration into global oil markets. By contrast, in less
economically developed SIDS (eg, the Solomon Islands,
Guinea-Bissau),”® energy production is dominated by
traditional biomass.

Domestic fossil fuel resources are scarce in SIDS,
except for Guyana, which is developing its oil sector, and
Trinidad and Tobago, which produces oil and gas. Only
six SIDS—Singapore, Mauritius, Guadeloupe, New
Caledonia, Puerto Rico, and the Dominican Republic—
use coal, the highest polluting fossil fuel, to generate
electricity. The Dominican Republic alone accounts for
over half of the total 1-5 gigawatts of coal generation
capacity of these six SIDS, with the proportion of
electricity generated by burning coal increasing
from 4% in 2000 to 8% in 2022.” After public health
campaigning by residents, the US Environmental
Protection Agency has pledged to monitor coal ash
disposal sites in Puerto Rico.”

According to data from the International Renewable
Energy Agency® on the share of electricity generation by
source since 2000 (appendix p 118), renewable energy
provides only 8% of electricity in SIDS, despite plentiful
potential resources. Expanding electricity access and
decarbonising existing supplies are essential to increase
access to clean energy, and reduce local reliance on
imports of fossil fuels (which have highly volatile
international prices).

3.2: Diet and health co-benefits

The global food system contributes around 30% of global
greenhouse gas emissions.* The rearing of ruminants is
a major contributor to these emissions, both due to
methane emissions from ruminant digestive processes
and the associated land use change-related emissions. In
parallel, the overconsumption of ruminant-derived food
products, including red meat and dairy, is responsible
for a substantial burden of disease.*

Although emissions from agricultural production
across SIDS are low compared with other regions,*
methane from farming and ruminant rearing can
substantially contribute to localised heat island effects
and human-driven air pollution.” This indicator
monitors the health burden (as captured in attributable
death estimates) associated with food consumption,
particularly for imbalanced, carbon-intensive diets.
In 2019-21, across all SIDS subregions and all reported
food groups (ie, fish, red meat, processed meat, poultry,
milk, eggs, oils, sugar, fruits, vegetables, nuts and seeds,
legumes, whole grains, processed grains, roots, and

other crops), an estimated 265 500 deaths (193 000 [73%] in
the Caribbean, 54000 [20%)] in the Pacific, and
19000 [7%] in the AIS subregions) were attributable to
the consumption of imbalanced diets. 41200 deaths
(16% of deaths attributable to imbalanced diets over the
period) were specifically attributable to diets characterised
by the over-consumption of carbon-intensive food such
as red meat, processed meats, sugar, and milk.

The Caribbean subregion had the highest rate of
mortality associated with imbalanced diets, with
153 deaths per 100000 population in 2019-21, compared
with 129 deaths per 100000 population in the Pacific
subregion and 115 deaths per 100000 population in the
AIS subregion. Because mortality data were not available
before 2019, it is currently unclear whether these
findings reflect consistent diet-related inter-regional
health differences among SIDS or broader temporal
health trends. Further research and analysis are
warranted.

Conclusion

Persistent inaction and delays across sectors have
allowed the perpetuation of carbon-intensive health-
harming activities in SIDS, threatening to lock in an
unsustainable future. Our findings underscore the
potential for delivering interventions that offer multiple
benefits, including the reduction of greenhouse gas
emissions. Healthier, more plant-based diets can
simultaneously benefit the health of local populations
and help reduce food sector-related greenhouse gas
emissions.*

Government and institutional support for fossil fuel-
dependent systems have sometimes meant that
renewable technologies have not been given sufficient
opportunities to be economically viable or equitably
available, which has limited capacity to develop and
utilise renewables for fundamental tasks. Furthermore,
as SIDS pursue transitions away from fossil fuels, they
often turn to more developed countries that have
developed renewable energy technologies, potentially
resulting in further entrenchment of dependence on
highly industrialised countries. The continued
jeopardisation of local energy source development, and
pursuant Dbenefits to local communities, should be
addressed with technology and funding transfers from
highly industrialised, high-emitting countries as a
matter of climate justice.

Section 4: Economics and finance

The health impacts of climate change have cascading
economic costs, which in turn undermine the
socioeconomic determinants of health. The burden is
particularly high in the most vulnerable countries,
including many SIDS. In addition to the immediate
impact of disrupting health services, a rising incidence
of climate-related extreme events has economic effects
via causing damage, work disruption, and premature
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mortality. Furthermore, high temperatures can cause
heat-related mortality and loss of labour capacity, which
have economic implications. Funding for health-
supporting activities is needed to protect the health of
SIDS populations from climate change. In this section,
we describe the economic costs of climate-driven health
impacts in SIDS societies from the perspectives of
climate change mitigation, the burden of heat-related
mortality, and the potential loss of earnings due to heat-
related losses in labour capacity.

4.1: Economic impact of climate change and its
mitigation

Indicator 4.1.1: economic losses due to climate-related
extreme events

Extreme weather can cause damage and losses equivalent
to a substantial fraction of the GDP of individual SIDS,
(and in some cases damage and losses can exceed GDP).
Extreme weather events can cause substantial damage
even in SIDS with high HDI scores, high per-capita
GDPs, and good infrastructure, because small
economies might still have limited funds, constraining
the amount of infrastructure that can be made resilient
to major hurricanes. Moreover, recovery from extreme
weather events can take a decade or more, depending on
local resilience and recovery capacity. This indicator
measures the economic losses incurred from damages
associated with major types of extreme weather
(ie, storms, floods, and drought) using data from the
Centre for Research on the Epidemiology of Disasters
database.

Storms were responsible for $113 billion (94%) of the
$120 billion in damages caused by extreme weather from
2000 to 2023. The Caribbean bore the heaviest burden of
storm damage, with damage totalling $112 billion
(93% of the total damages for the three major types of
extreme weather events). Droughts resulted in higher
economic losses in SIDS with low HDI and medium
HDI scores ($86 million and $65 million, respectively)
than in those with high HDI SIDS (around $34 million).
Conversely, the cost of damage from storms and floods
in SIDS with very high HDI scores (around $91 billion)
and high HDI scores (about $25 billion) HDI SIDS was
markedly higher than those in SIDS with medium HDI
scores (roughly $1 billion) and low HDI scores
(about $3 billion). Greater losses in SIDS with high HDI
scores reflect the greater infrastructure and economic
assets at risk in those states.

Beyond the losses from extreme events, slow-onset
events (eg, increased daily temperatures or droughts)
can also cause substantial economic losses, but such
losses are often difficult to quantify or attribute to
specific climatic events. Losses from droughts and high
temperatures are infrequently reported, and their
impacts can be difficult to measure. The data presented
here are thus underestimates of the real economic losses
associated with climate change-sensitive events.

Indicator 4.1.2: costs of heat-related mortality

In 2000-23, monetised losses in SIDS due to heat-related
mortality increased by an average of $19-6 million
annually. The highest total loss for any one year occurred
in 2020: $647 million. The average annual income lost
in 2023 in the Caribbean subregion was equivalent to
around 24600 people, whereas the loss in the Pacific
subregion was equivalent to around 9600 people. In
terms of HDI status, SIDS with low HDI scores lost the
equivalent of the average annual income of close to
5000 people, SIDS with medium HDI scores lost an
equivalent of the income of about 10000 people, SIDS
with high HDI scores had losses equivalent to the income
of around 17500 people, and SIDS with very high HDI
scores lost the equivalent of the income of around
3000 persons in 2023 (appendix p 132).

Indicator 4.1.3: loss of earnings from heat-related loss of labour
capacity

High heat exposure puts the health of exposed workers at
risk, and reduces labour productivity, particularly in
physically demanding jobs. This loss in labour productivity
in turn leads to losses in economic output and incomes,
affecting the socioeconomic conditions on which good
health depends.® This indicator tracks country-level
potential loss of earnings due to heat-related loss of labour
capacity for work in the service, manufacturing,
agriculture, and construction sectors (and specifically
work undertaken in the sun for the latter two sectors).
Overall, between 1990 and 2023, SIDS lost around
$273 billion in potential earnings due to heat-related loss
of labour capacity, with just under $100 billion (37%) lost
in the agriculture sector, $91 billion (33%) lost in the
construction section, $46 billion (17%) lost in the service
sector, and $35 billion (13%) lost in the manufacturing
sector. Agriculture was the most affected sector in
the Pacific and the Caribbean subregions, whereas
construction was the most affected in the AIS subregion.

The breakdown of losses across sectors has changed
with time. Between 1990 and 2009, the agriculture sector
incurred the greatest losses in all SIDS. However,
since 2010, the construction and agriculture sectors have
experienced similar economic losses (both accounting
for around 34% of overall losses).

Vulnerabilities in SIDS include the reliance of local
economies on strenuous outdoor labour, and limited
capacity to implement optimal worksite mitigation or
corrective controls, such as shade, cooling devices
(eg, fans or air conditioning), and rest breaks.”s
Concerningly, many high-risk jobs (in terms of potential
exposure to heat), including agriculture, construction,
factory-based work, tourism, and sport are important
drivers of SIDS economies."** These findings align with
projections that, by 2030, SIDS regions will experience
increasing heat-related economic losses in the industry
and services sectors, which will be superimposed on
losses from agriculture and construction.”
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Conclusion

Climate change has had substantial economic impacts
in SIDS, with serious implications for the wellbeing,
health, and livelihoods of local populations. The small,
open economies of SIDS render them vulnerable to
extreme weather events that cause losses that could
even exceed GDP. The lack of data on slow-onset events
leads to underestimation of their potential effects,
particularly as they can coincide with more extreme
events. Long recovery times are a further challenge to
restoration and development. The Loss and Damage
Fund agreed to at the 28th UN Framework Convention
on Climate Change aims to support countries that are
disproportionately financially vulnerable to these events
and to shorten the recovery for specific sectors such as
agriculture (panel 5). Based on International Labour
Organization statistics,”® increasingly heat-related
income loss will derive from the services sector rather
than the agriculture sector in most SIDS in the coming
years. Overall, the available data underscore that SIDS
experience exorbitant climate-related economic costs
and losses that hinder not only recovery but also
resilience.

Section 5: Public and political engagement

Public and political engagement are crucial for the
implementation of effective measures to reduce
emissions and protect people affected by climate

Panel 5: Loss and Damage Fund update

After the breakthrough during the 27th UN Framework
Convention on Climate Change (COP27) in 2022, countries
agreed to establish a fund to compensate vulnerable nations
for loss and damage from climate-induced disasters. This led
to the development of the Sharm el Sheik Implementation
Plan, and an agreement to establish the Loss and Damage
Fund was reached during the opening plenary at

COP28 in 2023. The agreement of the long-awaited fund
aims to financially support nations that are
disproportionately experiencing the most severe and costly
impacts of anthropogenic climate change—eg, droughts,
rising sea levels, and extreme weather events, which have
become more frequent—despite contributing the least to
greenhouse gas emissions.*

Several high-income countries extended their support, and
the fund now totals US$700 million, including US$100 million
each from the United Arab Emirates and Germany. Countries
such as the USA, the UK, and Japan have also committed to
contribute to the fund, but so far, there is a huge disparity
between the pledged amount and the true cost of the
damage, which is estimated at $100 billion-580 billion
annually.” Furthermore, it is not clear how pledged resources
will be allocated to affected communities, with worries that
making a claim for such allocations based on historical needs
will involve a rigid process.

change. Although the deleterious health effects of
greenhouse gas emissions have been increasingly
highlighted, there has been little action to slow and stop
climate change, prevent the associated impact on
health, and meet national and international
commitments, including the Paris Agreement—the
legally binding international treaty on climate change,
which sets a goal of maintaining global warming at less
than 2°C by 2100.

In this section, we focus on groups who have important
roles in highlighting the relationship between climate
change and health and in driving climate action. The
indicators track the engagement of scientists, govern-
ments, and the corporate sector with the intersection of
health and climate change.

5.1: Scientific engagement in health and climate change
Scientific engagement is important for improving the
evidence linking health and climate change and in
understanding the unique contexts, challenges, and
opportunities related to climate change in SIDS. This
indicator uses machine learning to track the number of
peer-reviewed scientific articles by lead authors based in
SIDS that mention health and climate change. The
number of such articles increased steadily over the past
decade, from 35 in 2014, to 75 in 2023, suggesting
growing interest in the topic (appendix p 147). However,
the total number of articles studying SIDS remains low,
and among Lancet Countdown regions, SIDS produce
the lowest number of relevant research articles. Between
1990 and 2023, 656 peer-reviewed articles about health
and climate change by authors in SIDS were published.
Of these articles, 561 (86%) focused on impacts of climate
change on health, 70 (11%) focused on climate change
adaptations, and 25 (4%) focused on climate change
mitigation. There is a need for more research focusing
on adaptation and mitigation, to inform effective
interventions in these areas.

5.2: Government engagement in health and climate
change

Government engagement is crucial for the development
of policies and laws that mitigate greenhouse gas
emissions and safeguard human health.* This indicator
tracks government engagement in two ways: statements
of country leaders at the UN General Debate and the
contents of countries’ nationally determined contributions
(NDCs).

SIDS led discussions on the links between health and
climate change at the UN General Assembly, with SIDS
leaders representing 64% of the national leaders who
spoke on this topic in 2022.* SIDS governments
highlighted challenges associated with climate change
306 times and health issues 194 times at the 2023 General
Assembly, and issues intersecting with both climate and
health were mentioned 39 times in General Assembly
policy statements.

www.thelancet.com/lancetgh Published online December 9, 2024 https://doi.org/10.1016/52214-109X(24)00421-2



Countdown

In Nationally Determined Contributions, which are
supposed to be prepared every 5 years, countries report
their commitments on climate action in compliance with
the Paris Agreement. These submissions reveal an
increase in engagement with health, with 31 (91%) of the
34 Nationally Determined Contributions submitted by
SIDS to the UN Framework Convention on Climate
Change secretariat in the second and third rounds
referring to health, up from 32 (84%) of 38 SIDS in the
first round. In addition, the average number of health
mentions from SIDS per Nationally Determined
Contribution jumped from six in the first round
to 19 in the second round, indicating growing concerns
about the nexus of health and climate change.

5.3: Corporate sector engagement in health and climate
change

This indicator measures the number of UN Global
Compact Communication of Progress reports that
reference climate change, health, or the intersection of
health and climate change. These publicly available
reports were available for companies based in ten SIDS
(including six of the eight SIDS in the AIS subregion).
Data were available for only three SIDS in the Caribbean
subregion and one in the Pacific subregion in 2011-23.
For the SIDS in the AIS subregion, 2022 had the highest
number of participating companies (72) referencing the
health dimension of climate change, most of which were
Singaporean companies (55). Participation in UN Global
Compact COP decreased overall for SIDS in 2023 to
51 companies, and only 36 (30 of which were Singaporean)
referred to organisational policies covering both climate
and health. A limitation of this indicator is that it requires
voluntary reporting by the corporate sector. More effort is
needed to increase corporate sector awareness and
engagement in health and climate change among SIDS.

Conclusion

Engagement among and action by the scientific, political,
and corporate sectors is crucial for climate change
mitigation. Reductions in greenhouse gas emissions are
not possible without government regulations and
corporate responsibility. These data show that SIDS have
been driving engagement with health and climate change
in international forums—efforts that are essential to
drive a global shift in the understanding of the
intersections between health and climate change.
However, although most corporations are not directly
involved in the development and extraction of
hydrocarbons, corporations still hold power over the
sources of fuel that dominate energy consumption
landscapes. Meanwhile, scientific engagement remains
insufficient, and additional research on impacts of,
adaptation to, and mitigation of climate change in SIDS
is urgently needed to inform decision makers as they
continue to raise health and climate change as an issue
of concern in national and international arenas.

Section 6: Research gaps

Importance of local and regional data sources

Low data availability is one of the key challenges in
measuring and monitoring climate change and health
impacts in SIDS. To circumvent the absence of
standardised and regionally comparable climate and
health outcome data for SIDS, most Lancet Countdown
indicators draw on datasets suitable for global analysis.
Although this approach ensures that indicators are
globally representative, several constraints impair the
use of these indicators in SIDS, including inadequate
regional discretisation. Without adequate data nodes for
downscaling or disaggregation, the spatiotemporal
resolution of global Lancet Countdown indicators tends
to be too large for small countries and thus can obscure
results. For this report, adjustments to account for the
sparsity of data coverage had to be made to interpret
indicators at three subregional levels. Rather than
adopting the Lancet Countdown’s indicator guide,
which requires data availability for 80% of countries,
a 70% threshold was adopted to issue representative
statements on each indicator (appendix p 180).

Across the five Lancet Countdown thematic areas,
health hazards, exposures, impacts, and vulnerabilities
had the most well represented indicators across the
59 SIDS, with data available for 13 of 14 indicators. Data
were available for more than 70% of SIDS for four of
these indicators, which thus met adjusted population
and sample representativeness. For the other indicators
in this thematic area, whether the SIDS represented
reflect SIDS more broadly or whether coarse spatial
resolution contributed to inadequate coverage is unclear.
These inadequacies underscore the urgent need for
locally sourced climate and health data with fine and
adequate resolution. Work to bolster sensor networks,
strengthen data gathering and reporting infrastructures,
and increase investment in research for climate and
health is crucial to enable better understanding of the
implications of climate change on health, to identify
vulnerabilities and particularly vulnerable populations,
and to reliably assess the rate of climate-attributable
changes.

Data from SIDS were available for ten of the 11 indicators
in the thematic area of adaptation, planning, and resilience
for health. However, data were available for more than
70% of SIDS for only four indicators. Unlike the modelled
outputs in the health hazards, exposures, impacts, and
vulnerabilities thematic area, most indicators in this area
are based on actual reports coming from SIDS
governments or organisations. Therefore, the paucity of
indicator data could reflect a failure to measure or report
progress on adaptation to international organisations
like WHO or the World Meteorological Organization.
Sustainable adaptation is the only viable solution for SIDS
given that climate pressures with devastating effects are
already being felt. Increased reporting of progress can
help to identify and measure what support is needed,
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whether technical, financial, or otherwise, and increased
engagement with international organisations would help
to facilitate the support needed to advance surveillance
systems, early warning systems, and other health-
protecting adaptation activities.

For the third thematic area, mitigation actions and
health co-benefits, there were minimal data available
for the eight global indicators, partly because some of
the specific models and methods used in the global
Lancet Countdown indicators were not applicable to
SIDS. On the global scale, immediate and drastic
reductions in greenhouse gas emissions are essential to
prevent an even worse outlook for human health,
especially in SIDS, by the end of the century. Although
SIDS are minor contributors to global greenhouse gas
emissions, local climate change mitigation efforts are
important not only to meet global decarbonisation
goals, but also to deliver the substantial health

Panel 6: Data gaps for indicators in SIDS

Indicators for which data are available for =70% of SIDS

« Labour capacity and heat

» Heatand physical activity

+ Climate suitability to infectious diseases

« Lethality of extreme weather events

+ Exposure to heating

« Migration, displacement, and sea-level rise

« Detection, preparedness, and response to health
emergencies

« Multilateral funding

+ Government engagement

Indicators for which data are available for <70% of SIDS
+ Heat-related mortality

« Exposure of vulnerable populations

« Urban green space

+ Economic impact of climate and its mitigation

» Corporate sector engagement

» National plans and assessment of climate change for

health
« Transition to net zero carbon economies
« Drought

« Scientific engagement

More research needed

« Airquality and pollution

« Water, sanitation, and hygiene

+ Cost of energy provision and production from renewable
resources

+ Legal framework for the adoption of renewables

+ Climate-related adverse mental health outcomes

« Climate threats to vulnerable groups (disabled people,
people with low incomes, people who are marginalised)

« Economic burden of slow-onset weather events

« Import dependence, food security, and tropical cyclones

+  Non-communicable diseases and climate change

co-benefits and development opportunities associated
with the zero-carbon transition. If SIDS do not make
this transition, they risk being locked in unsustainable,
unhealthy futures and being left behind in an emerging
health-supporting global economy. However, as
suggested by the available country data for most
indicators in this thematic area, there is little monitoring
in SIDS of the parameters linked to the potential health
benefits of just transitions to renewable energy,
including improvements in air quality. Additional local
evidence highlighting the advantages of actions to
reduce emissions are important to incentivise and
accelerate the pace of renewable energy transitions, and
to ensure that the health benefits of climate policies are
maximised.

Since economic capacity underpins the pace of
sustainable development across SIDS, it is perhaps the
most crucial determinant of health sector adaptation.
The indicators in the economics and finance thematic
area are therefore fundamental to monitoring
approaches that enable climate change mitigation and
adaptation efforts. Financial resources tend to be scarce
in SIDS, even those categorised as having high-income
economies. This scarcity of resources has often
represented a major limitation to the delivery of health-
protecting and health-promoting climate change
policies. Sufficient data to be considered representative
were available in SIDS for only three of the 11 global
indicators in this thematic area. Coverage for most of
the other indicators was low, and some indicators were
poorly suited to SIDS. New indicators should be
developed to monitor economic metrics of relevance to
SIDS, such as the cost of transitioning to renewable
energies and the economic impact of slow-onset impacts
of extreme weather. Future iterations of this report will
focus on tackling this challenge.

In the final thematic area of the Lancet Countdown,
public and political engagement, five of the
seven indicators had data inclusive of SIDS, but data for
more than 70% of SIDS were available for only two.
Even though health in SIDS is disproportionately
affected by climate effects, there is a disconnect between
scientific knowledge and engagement at subnational
levels that is not captured by tracking mechanisms.
Establishing which are the most important and
influential forms of engagement in SIDS and then
adjusting indicators to better monitor these relationships
could help to strengthen this thematic area in future
reports.

Specific areas in need of dedicated research

Taking into account the particular vulnerabilities of
local populations, the most acute health risks facing
SIDS, and the health opportunities that climate action
could deliver to local populations, in this section we
present key priority areas for focused scientific research
(panel 6) to inform health-protecting climate policies.
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Mental health

Exposure to the devastation of extreme weather events
that climate change is making increasingly frequent and
intense could lead to acute psychological distress through
stress and anxiety disorders within affected communities,
with people potentially unable to cope or recover within
the short or medium term. Climate change-related
migration and forced displacement can also have adverse
mental health consequences for migrant populations,
particularly if they are not adequately supported
throughout the migration or displacement journey
(panel 4).

Surveys in the aftermath of devastating hurricanes
suggest that children are particularly susceptible to
longer-term  post-traumatic  stress  disorder  after
displacement secondary to extreme weather events.””
Apart from post-disaster rapid assessments, there is a
dearth of scientific or technical publications exploring
the extent to which flooding, droughts, tropical cyclones,
and other hazards affect the mental health and wellbeing
of the vulnerable people in SIDS. In addition, there is
also a major knowledge gap related to how slow-onset
events, such as rising sea levels, loss of labour
productivity, food insecurity, and increased infectious
disease transmission, affect mental health. More research
is needed to clarify the mental health risks associated
with climate change, and to identify effective measures
to minimise these adverse impacts and support the
mental and psychosocial health of local populations.

People with special vulnerabilities

People with disabilities are especially disadvantaged in
terms of access to support during extreme weather
events, dissemination of early warnings, and post-
disaster aid. Around 1 million people in the Caribbean
subregion,” 1.7 million in the Pacific subregion,™ and
230000 people in the AIS subregion are disabled.”” The
additional vulnerabilities of these often-overlooked
groups need to be properly studied, understood, and
accounted for in all climate-related adaptive interventions.
Incorporating specialised interventions, such as
registries and technology-based solutions addressing the
needs of disadvantaged people, including people with
disabilities, minorities, and Indigenous people, are
crucial for effective long-term sustained climate action.
Research that includes these populations is still scarce,
but is acutely necessary to inform policies that can
efficiently support their health and wellbeing in the face
of growing climate hazards.

Co-benefits of water, sanitation, and wastewater management
Climate change is worsening the intensity, frequency,
and extent of flooding. Additionally, flooding has been a
major driver of water-borne, vector-borne, and food-
borne disease outbreaks in SIDS.” Improper water and
wastewater management have confounding effects on
the prevalence and emergence of infectious diseases

after flooding and other climatic events.” In SIDS with
endemic transmission of cholera, gastrointestinal
disorders, and leptospirosis, outbreak occurrence is
thought to be increasing despite suspected under-
reporting. According to the WHO/UNICEF Joint
Monitoring Programme for Water, Sanitation, and
Hygiene,* 95% of populations across SIDS have access
to improved drinking water. However, there are major
income-related disparities in access, and local water
security is increasingly threatened by climate-change-
related sea water intrusion and extreme weather events.
Additionally, as much as 30% of the total population of
the Pacific subregion SIDS do not use at least basic
sanitation services (the average for all SIDS is around 20).
As of 2022, only 26% of SIDS populations are connected
to sewer networks, which can help prevent near-source
water pollution. Furthermore, in SIDS with centralised
wastewater-collection systems, over 87% of wastewater
on average is not treated before being discharged into the
environment. Poorly managed wastewater systems are of
particular concern in the Pacific subregion, where only
5% of the population’s wastewater is treated to at least a
secondary level. Climate change threatens to worsen
already fragile water and wastewater systems,
underscoring the need for adaptation using locally
appropriate technologies. Furthermore, mismanaged
wastewater contributes around 3-5% of global
greenhouse gas emissions.® Among the co-benefits to be
derived from this adaptation is a reduction in waterborne
diseases exacerbated by flooding. Given the complexity
and interconnectedness of the effects of climate change
on water security, sanitation, and transmission of
infectious diseases, and the compounding of effects with
other climate change-related hazards, there is an urgent
need to increase understanding of this relationship.
More research is also needed to identify effective
wastewater-management interventions that can simul-
taneously contribute to climate change mitigation,
reduce water insecurity, and reduce the local risk of
disease transmission.

How things stand

SIDS are at a critical stage: vulnerabilities to climatic and
external shocks have been regionally and internationally
acknowledged but effective action is yet to be taken.
Although not always at the forefront of policy and
planning discourse, the health dimension of climate
change is becoming more prominent in strategic actions
and regional priorities. The most recent report to the UN
General Assembly’s Secretary-General on the SIDS
Accelerated Modalities of Action Pathway has shown that,
as a region, SIDS have moderately progressed towards
decreasing undernourishment and maternal and child
mortality, and improving water-use efficiency.® However,
many SIDS have regressed or stagnated in their efforts to
ensure food security, nutrition, proper sanitation and
water systems, and effective waste management.
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More needs to be done to address the huge data gaps in
SIDS, and to increase efforts towards downscaling global
data. Although WHO has launched a consultation for the
development of the Research for Action on Climate
Change and Health 2035 agenda, SIDS also need to keep
working—both independently and collectively—towards
the development and improvement of data systems
that increase understanding of climate-related health
challenges. Remote access and data capture and the
incentivising of local institutions, perhaps through
pushing for research and innovation in development
grants, are likely to be important.

Conclusion

SIDS are increasingly vulnerable to heat stress, drought,
vector-borne diseases, and food insecurity. Climate
change has heightened vulnerability to the risks of
developing chronic NCDs and endangered workforces in
areas crucial to economic growth. There is a strong need
to strengthen and build resilience to address these
difficulties. Due to inadequate completion of regular
health and vulnerability risk assessments and inadequate
implementation of health adaptation strategies in climate
policies, SIDS continue to be particularly susceptible to
the health consequences of climate change. These
limitations pose a major barrier to the construction of
efficient and robust health systems. Strategies aimed at
developing climate resilience are often fragmented or
have short-term focuses, mainly as a result of insufficient
financial resources. Funds promised by the international
community to SIDS fall far short of the billions that have
been estimated to be required each year. In the absence
of global, regional, and national investment and
cooperation, the implications of climate change will
persist as a substantial threat to SIDS’ very existence.

Lack of action and delays in several sectors have enabled
the continuation of activities in SIDS that are both carbon-
intensive and detrimental to health, and there is a risk of
perpetuating an unsustainable future. Renewable energy
sources generate only 9% of all power in SIDS, despite the
abundance of potential resources available. Reliance on
fossil fuels remains very high. The capacity to develop and
use renewable energy for essential purposes is limited by
a reliance on high-income nations to provide established
renewable energy technologies. SIDS need to examine the
legal framework within which energy is procured and
distributed to ensure that it is not a barrier as they
transition to renewable energy.

The economic consequences of climate change in SIDS
have been substantial, with severe repercussions for the
welfare, health, and livelihoods of local communities. The
small, open economies of SIDS are particularly
susceptible to catastrophic climatic events. The scarcity of
data for slow-onset events prevents full recognition of
potential consequences, especially when such events
occur simultaneously with more abrupt events. The time
taken to return to normal activities after an extreme

climate event poses an additional challenge to restoration
and growth. Available data highlight that SIDS have
excessively high economic costs and losses due to climate-
related factors, which impede recovery and resilience.

Scientific, political, and corporate sectors need to
participate in and take action regarding climate mitigation
measures. The desired reductions in greenhouse gas
emissions are unattainable in the absence of government
regulations and corporate accountability. Our findings
indicate that SIDS have been at the forefront of discussions
on health and climate change in international forums,
which is crucial for bringing about global awareness of,
action on, the interconnections of health and climate
change. There is insufficient scientific involvement in
SIDS, and therefore, there is an urgent need for further
research on climate impacts and actions that will enable
adaptation and mitigation. Above all, cohesion among
these critical components is essential to provide decision-
makers with the knowledge they require for ensuring
health resilience in the face of climate change.
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