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CLIMATE CHANGE, MACROECONOMIC RISKS, AND
ADAPTATION IN THE SOLOMON ISLANDS1

This paper examines the evolving risks and adaptation challenges facing the Solomon Islands due
to climate change, with emphasis on rising temperatures, changes in marine ecosystems, and sea
level rise. Utilizing recent scientific data, empirical literature, and sectoral models, it assesses the
projected economic impacts, including potential aggregate GDP losses, vulnerabilities in the
fisheries and forestry sectors, and the costs associated with sea-level rise. The analysis
underscores the necessity of robust adaptation strategies and sustainable resource management
to mitigate these risks. It argues that effective adaptation requires strategic government action to
prioritize resources, implement cost-efficient policies, and address market barriers that limit
private adaptive responses. Drawing on macro-fiscal guidance and practical experience, the
paper outlines key principles for designing climate adaptation policies—stressing the significance
of climate-specific interventions and the use of cost-benefit analysis as a consistent evaluation
tool. The findings aim to inform policymakers about targeted adaptation strategies to enhance
economic resilience in the Solomon Islands.

A.   Climate Trends and Projections

Drawing on recent scientific data and model-based projections, this section provides an overview
of the evolving risks and adaptation challenges posed by a warming climate, changes in marine
ecosystems, and sea level rise.

1. Solomon Islands has a warm, humid tropical climate shaped by its position in the
western tropical Pacific. Historically, mean temperatures remained fairly stable until the late 20th

century, after which a clear warming trend emerged consistently with broader Pacific patterns.
During the 1985–2014 baseline period, which serves as a benchmark for future climate scenarios,
average annual temperatures were around 26-27 °C—approximately 0.4–0.6 °C above pre-industrial
levels—and are estimated to have risen by an additional ~0.5 °C by 2020 (Figure 1).2 This gradual
but persistent warming provides the background against which climate-related macroeconomic risks
and policy challenges are expected to intensify over time.

2. Solomon Islands experiences high interannual rainfall variability characteristic of the
western tropical Pacific. The country has a humid equatorial-to-tropical climate with substantial

1 The authors are grateful to Nada Choueiri, Masafumi Yabara, Divya Kirti, Yasuhisa Ojima, and Narayan Suryakumar
for their valuable feedback and insightful comments during the development of this study.
2 The assessment of historical temperature and precipitation levels and trends is in line with the analysis in
Government of Solomon Islands, Ministry of Environment, Climate Change, Disaster Management and Meteorology
(2023). The analysis of climate projection in this Section uses simulations from the global scientific exercise CMIP6,
while the analysis of the Solomon Islands authorities relies on the older exercise CMIP5, which explains some small
differences.
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precipitation throughout the year. Data on historical precipitations show a recent positive trend in
annual rainfall and reveal pronounced year-to-year fluctuations linked to El Nino Southern
Oscillation-(ENSO) (Figure 1).

Figure 1. Historical Temperature and Precipitations for Solomon Islands

Annual Temperature oC Annual Precipitations (mm)

Notes: The solid gray line displays annual mean temperature. The solid black line displays the 30-year moving 
average. The first complete 15 years of the moving average are not shown because incomplete. The last 14 years show a 
linear trend estimated using the last 30 years of annual data (dashed).

Source: FADCP Climate Dataset (Massetti and Tagklis, 2024), using ERA5 reanalysis data (Hersbach and others 2023).

3. Solomon Islands is projected to experience continued warming through the end of the
century, while projections of future rainfall patterns are highly uncertain. Median projections
among climate models show temperature increases of 0.9–1.2 °C by 2050 and 12.2 °C by 2085,
relative to the 1985–2014 baseline, depending on emissions pathways. In a high-emissions scenario
(SSP3-7.0, 90th percentile), warming could reach 3°C by 2085 (Figure 2). Climate models do not
project changes of total annual rainfall compared to the 1960-2015 average, suggesting that the
recently observed positive trend may be transitory (Figure 2). Natural rainfall variability —rather than
changes in long-run averages—suggests that economic impacts are likely to arise primarily through
recurrent natural variability shocks. -2.2 °C by 2085, relative to the 1985–2014 baseline, depending
on emissions pathways. In a high-emissions scenario (SSP3-7.0, 90th percentile), warming could
reach 3°C by 2085.



SOLOMON ISLANDS

4 INTERNATIONAL MONETARY FUND

Figure 2. Projected Annual Temperature, Total Annual Precipitations for the Solomon Islands

 Temperature oC Precipitations (mm)

Notes: The gray line describes historical values based on reanalysis (ERA5 for temperature and precipitation). The black line
describes the 30-year moving average around each year. Colored lines represent the median of 30-year moving averages of CMIP6
anomalies added to the observed value (thick black line in the year 1999). SSP3-7.0 (red) is a high emission scenario. SSP1-2.6
scenario (blue) is in line with the Paris goal to keep global mean temperature increase below 2 ºC with respect to pre-industrial
times. SSP2-4.5 (green) represents continuation of present trends.

4. Indices of within-year climate extremes show that intense precipitation events are the
primary climate hazard for Solomon Islands and the main source of recurring macroeconomic
risks. The analysis of climate extremes relies on four indicators of extreme heat (TX35), drought
conditions (CDD), and intense rainfall (Rx1day and Rx5day) commonly used in the scientific
literature.3 Since 1960, there are no episodes of widespread extreme heat, and none are projected
through the end of the century.4 By contrast, short-duration heavy rainfall events, measured by
maximum 1-day (Rx1day) and 5-day (Rx5day) totals, have intensified in recent decades. These
extremes are often associated with tropical systems, including tropical cyclones and monsoon-
related disturbances, and continue to drive recurrent flooding, landslides, and infrastructure
damage. Projections indicate a slight increase in Rx1day toward the end of the century (Figure 3, left
panel). The drought related index (CDD) remains low and is projected to stay at the same levels
(Figure 3, right panel). Overall, the dominance of intense precipitation events—rather than extreme
heat or prolonged drought—will continue to shape the country’s climate risk profile (Figure 3).
These patterns imply that risks are more likely to materialize through repeated flood-related

3 TX35: total number of days in a year with maximum temperature above 35°C. CDD: maximum number of
consecutive dry days in a year (days with less than 1 mm of precipitations). Rx1day: maximum one-day precipitation
total in a year. Rx5day: maximum five-day precipitation total in a year.
4 Extreme heat days are days during which the maximum temperature is higher than 35°C, a threshold used by the
scientific community. The number of days that cross this threshold is captured by the variable TX35. Note that this
analysis uses average temperature over spatially uniform grid cells of approximately 30x30 Km size. Higher
temperatures can be observed in urban environments and in smaller areas. The general lack of days with extreme
heat can be explained by the moderating influence of the surrounding ocean.
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damage to infrastructure and housing rather than through heat-related shocks, reinforcing the
importance of resilient public investment and land-use planning.

Figure 3. Projected Changes of Extreme Precipitation and Dry Periods

Maximum 1-day Precipitations (mm) Consecutive Dry Days (Days)

Changes in Extreme 1-Day Rainfall (Rx1day) Under High Emissions

Medium-term (2041-2060) Long-term (2081-2100)

Source: FADCP Climate Dataset (Massetti and Tagklis, 2023), using data from The Copernicus Interactive Climate Atlas (C3S
Atlas- https://atlas.climate.copernicus.eu/atlas).

Notes: The top row shows time series of Maximum 1-Day Accumulated Precipitation (left) and the maximum number of
Consecutive Dry Days in a year (right). The bottom row display Maximum of 1-Day Accumulated Precipitation projected
changes relative to the 1991-2020 baseline under the SSP3-7.0 scenario from CMIP6 simulations, on a common grid of
approximately 100x100 km size. An advanced method for representing ensemble robustness is based on the approach
proposed in AR6, categorized into three levels. Robust Signal: Indicates significant changes where at least 80 percent of the
models agree on the sign of change. Conflicting Signals: Represented by crosses, indicating significant changes where less
than 80 percent of the models agree on the sign of change. No Change or No Robust Signal: Represented by dots,
representing areas of low change values and/or low significance, where less than 66 percent of the models exhibit emergent
signals.

https://atlas.climate.copernicus.eu/atlas
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5. Sea-level rise represents a critical challenge for Solomon Islands, where much of the
population, essential infrastructure, and economic activity is in low-elevation coastal zones,
including Honiara and other major settlements. In the western tropical Pacific, current
projections from the scientific literature (Kopp and others, 2014; see (Figure 4) point to sea-level
increases of roughly 0.52 meters under a low-emissions pathway (RCP2.6), 0.62 meters under a
moderate pathway (RCP4.5), and up to 0.79 meters under a very high emissions scenario (RCP8.5) by
2100 relative to 2000 levels (Figure 4). Local effects could be greater than the global mean due to
coastal erosion, storm-driven surges, and the influence of ENSO events, which can temporarily
elevate regional sea levels. Given the concentration of population and economic activity in coastal
areas, sea-level rise represents a slow-moving but potentially irreversible source of economic costs
and fiscal pressure, with implications for public asset values, distribution of the population, and
long-term development planning.

Figure 4. Sea-Level Rise Projections Relative to 2000 Level (Meters)

Notes: Local (solid) and Global (dotted) Sea-Level Rise (SLR) probabilistic projections until 2100 under three emission
scenarios (Paris - RCP 2.6; Moderate - RCP 4.5; Extreme - RCP 8.5). Median SLR for each emission scenario. (right) local SLR
probabilistic projections using the Moderate (RCP 4.5) emission scenario.

Source: Sea-level rise projections from the CIAM model database (Diaz, 2016) based on data from Kopp and others (2014).

6. Tropical cyclones pose a recurrent risk for Solomon Islands, primarily through heavy
rainfall, flooding, storm surge, and damaging winds. Although the country lies near the northern
edge of the South Pacific cyclone belt, historical events—such as Cyclone Namu (1986)—
demonstrate the potential for severe economic and infrastructure damage. Observations do not
show a clear long-term trend in cyclone frequency in the region, but variability is high and closely
linked to ENSO conditions. Climate projections indicate that while cyclone frequency is likely to
remain stable or decline slightly, the intensity of the strongest cyclones is expected to increase, with
heavier rainfall and higher peak wind speeds (Chand and others, 2022). Combined with sea-level
rise, stronger cyclones are expected to magnify storm-surge impacts and coastal flooding.

7. Marine ecosystems around the Solomon Islands, which underpin the country’s
fisheries sector, are projected to undergo gradual changes. Warmer waters and shifting currents
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can alter fish migration routes and reduce the productivity of key stocks, while acidification may
affect the health of marine food webs, and declining oxygen levels could further stress coastal
ecosystems (IPCC, 2019, SROCC). These changes pose a direct risk to the country’s fisheries sector, a
critical component of the economy contributing around 4 percent of GDP and supporting the
livelihoods and food security of a large share of the population. Projections from the Fisheries and
Marine Ecosystem Model Intercomparison Project (FishMIP; FAO,2024) suggest exploitable fish
biomass in Solomon Islands’ waters could decline by 11 percent under both low- (SSP1-2.6) and
high-emissions (SSP5-8.5) scenarios by 2050, and by up to 50 percent under high emissions
(SSP5-8.5) by 2100 (Figure 5). Inertia in the climate and oceanic systems explains why impacts on
fisheries of different emissions scenarios become significantly different only in the second half of the
century. Projected declines in marine biomass could therefore have material macroeconomic
implications through lower export earnings, reduced fiscal revenues from fisheries, and heightened
food security risks, reinforcing the case for adaptive fisheries management and economic
diversification.

Figure 5. Projected Changes of Exploitable Fish Biomass in the Solomon Islands’ Waters

Long-Term Projections (2081–2100)
Low-emissions                    High-emissions

 Averaged Over the Exclusive Economic Zone
(EEZ)

Notes: The two panels on the left show the long-term (2081–2100) projected changes in exploitable fish biomass
under different emissions scenarios and in relation to the reference period (mean between 2005-2014). The panel
on the right presents the time series of projected changes averaged over Solomon Islands’ Exclusive Economic Zone
(EEZ).

Source: Fisheries and Marine Ecosystem Model Intercomparison Project (FishMIP) – https://fishmip.org, FishMIP-
data and tools

8. Forests in the Solomon Islands are expected to grow faster than in the present due to
carbon fertilization and continued favorable climate conditions for biomass growth. CO2

fertilization – the phenomenon where elevated atmospheric carbon dioxide enhances
photosynthesis (IPCC AR6 WGI, Section 12.3) – leads to faster and more robust tree growth of
forests under temperature and precipitations ranges that are projected in the Solomon Islands until
the end of the century. By implementing sustainable and efficient forestry practices, the sector's

https://intlmonetaryfund.sharepoint.com/teams/FAD-Climate/Shared%20Documents/Adaptation/missions/STP/%E2%80%93%20https:/fishmip.org
https://rstudio.global-ecosystem-model.cloud.edu.au/shiny/FAO_report_shiny/
https://rstudio.global-ecosystem-model.cloud.edu.au/shiny/FAO_report_shiny/
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growth potential can be effectively harnessed to achieve higher productivity, increased timber
output, greater value added, and expanded export opportunities (see Section B).

B.   Macroeconomic Impacts

Drawing on recent empirical literature and sectoral modeling, this section summarizes the
projected economic impacts of gradual climate change in the Solomon Islands. It quantifies
potential losses in aggregate GDP linked to gradual temperature increases, impacts in the fishery
and forestry sectors, and the cost of sea-level rise. The section highlights the importance of
adaptation measures and sustainable resource management to mitigate these risks.

9. Slow onset warming, changes in productivity of fisheries and the forestry sector, and
rising sea levels, are expected to have macroeconomic relevance in the Solomon Islands. This
section relies on advanced analytical methods published in the peer reviewed literature to assess the
economic effect of gradually rising temperatures, shifts in productivity and distribution of fisheries,
impacts of climate change on the forestry sector, and sea level rise. Projecting the macroeconomic
effects of climate change is challenging due to uncertainties about future climate patterns,
economic impacts, and the adaptation response. However, quantifications of these impacts can shed
light on potential vulnerabilities and inform adaptation plans.

Rising Temperatures

10. Losses from rising temperatures are expected to emerge gradually over the century
but their effect can lead to a cumulative deterioration of the macroeconomic outlook.
Economic losses are anticipated to result from various sectoral effects, including reduced labor and
agricultural productivity as well as increased energy spending on energy for cooling purposes. The
long-run response of aggregate GDP growth to changes in temperature trends is estimated using
established econometric methods from the peer-reviewed literature data on real GDP per capita
growth rates and annual mean temperature from 172 countries from 1960 (Kahn and others, 2021;
Centorrino and others, 2025). Since the effects of the observed temperature trend are difficult to
quantify and are, at least in part, reflected in historical growth rates, the model focuses on
estimating the economic consequences of variations in warming rates. An acceleration in the
warming trend is associated with reductions in economic growth below recent levels, whereas a
deceleration in the warming rate favorably influences the growth rate. By stabilizing temperatures,
the economy is able to resume its steady-state growth rate, as it would have without the influence
of the warming trend.5 By integrating empirical evidence on the effect of warming trends on GDP
with four temperature scenarios from established climate models,6 the analysis projects the

5 Further information and illustrative examples can be found in Centorrino and others (2025). The Data Appendix of
Centorrino and others (2025) has further results on the Solomon Islands.
6 The analysis relies on data from the Coupled Model Intercomparison Exercise 6 (CMIP6), the most recent set of
climate simulations reviewed by the Intergovernmental Panel on Climate Change (IPCC). The first three temperature
scenarios are calculated using the median temperature change projected by multiple climate models using low

(continued)

https://doi.org/10.5089/9798229030021.061
https://www.imf.org/-/media/files/publications/howtonotes/2025/english/htnea2025009-s001.xlsm
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aggregate macroeconomic impact of gradual warming on the Solomon Islands. At the end of the
century, a moderate acceleration of warming (Figure 6, SSP2-4.5) is projected to reduce GDP by
approximately 1 percent compared to baseline projections, while the worst-case warming scenario
(Figure 6, SSP3-7.0 90th p.) could result in a reduction of GDP by about 4 percent. In contrast, a
scenario consistent with the Paris Agreement’s targets (Figure 6, SSP1-2.6), which limits global
temperature increase at about +2 ºC, may result in slightly higher GDP compared to a scenario in
which recent warming trends continue indefinitely. This gradual productivity decline may not be an
immediate cause of concern, but it slowly erodes productivity, and it can lead to a long-term
gradual deterioration of the macroeconomic outlook, as shown in the Debt Sustainability
Assessment for the 2026 Article IV consultation with Solomon Islands.

Figure 6. Impact of Warming Trends on Real GDP, Solomon Islands (Percentage)

Source: Centorrino and others (2025) using Kahn and others (2021).

Notes: The impact of the warming trend for each scenario is estimated using Kahn and others (2021) under the assumption
that adaptation can offset the warming trend after 30 years. Impacts are measured as percentage deviations of real GDP per
capita relative to a reference scenario in which the warming trend follows the historical pattern. Country specific warming
trends are calculated for each scenario using the bias-adjusted ensemble median projections of temperature anomalies with
respect to 1985-2014 over 30-year time periods centered around each year using CMIP6 data. The SSP1-2.6 scenario is in
line with the Paris goal to keep global mean temperature increase below 2 ºC with respect to pre-industrial times. SSP2-4.5
represents continuation of present trends. SSP3-7.0 is a high emission scenario. SSP3-7.0 90th p. uses the 90th percentile of
the SSP3-7.0 ensemble instead of the median to provide a high-emission, fast-warming, pessimistic case.

11. Losses can be significantly larger if adaptation is slower than what is assumed in the
analysis and could double in case of no adaptation. The projections presented in Figure 6 assume
that the economy gradually adapts over an horizon of 30 years to rising temperatures with measures
like increased penetration and use of air conditioning, changes in farming practices (e.g., shift to

(SSP1-2.6), moderate (SSP2-4.5), and high emissions scenarios (SSP3-7.0). The fourth, temperature scenario is
calculate using the 90th percentile of the ensemble temperature projection using the high emissions scenario, which
represents a pessimistic high-emissions fast-warming outcome (Centorrino and others, 2025; Kahn and others, 2021).
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more heat tolerant crops), and public policy responses, for example to develop extreme heat early
warning systems. Slower adaptation leads to higher costs, and no adaptation at all can double the
economic cost of rising temperatures (Mohaddes and Raissi, 2025). This calls for policies that
facilitate private adaptation (e.g., increased air conditioning penetration, farming innovations) and
for the direct intervention of the Government in providing adaptations that have the nature of
public goods (e.g., early warning systems, public health), as discussed in Section C.

12. Other challenges to the economy come from changes in climate and in ecosystems
that go beyond impacts from gradually rising temperatures. The methodology used to estimate
GDP losses at the macroeconomic level intentionally focuses on the impact of gradually rising
temperatures to provide more precise estimates. Other dimensions of climate change are not
accounted for and the macroeconomic impact of changes in ecosystems and of sea level rise must
be separately added to gain a fuller picture of macroeconomic risks.

Fisheries

13. The projected reduction in productivity of fisheries within the Solomon Islands’
Exclusive Economic Zone (EEZ) is expected to have significant economic ramifications. The
Fishing sector is responsible for 5 percent of GDP in 2024, and it contributes positively to the
balance of payment by generating export revenues equal to 4 percent of GDP. The Nauru
Agreement, which governs tuna fisheries among several Pacific nations including the Solomon
Islands, plays a key role in shaping these economic outcomes. Its Vessel Day Scheme (VDS) allocates
fishing days to member countries to ensure both sustainable fishing level and maximum rent
extraction from this renewable resource. As discussed in Section A, biomass potential in the
Solomon Islands EEZ is projected to decline by 10.7 percent by 2045 in a moderate scenario, with
plausibly negative impacts on value added and fiscal revenues from government sales of fishing
permits.

14. A gradual decline in value added and fiscal revenues from the fishing sector highlights
the need for economic diversification. The Nauru Agreement reallocates fishing days among
member countries based on current fishing efforts, adapting to shifts in fish abundance. This
supports regional sustainability but may decrease future allocations and revenues for the Solomon
Islands if local fish stocks drop. As fish move into other countries' EEZs, the Solomon Islands has
opportunities to strengthen regional collaboration and expand its role as a fish processing hub to
offset potential losses.
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Forestry

15. The forestry sector could benefit from climate change thanks to faster tree growth,
but only if sustainable forestry practices are widely adopted and implemented. Simulations
conducted using a global timber model (see Box 1) indicate that sustainable harvesting of
commercial timber can increase in the Oceania region, mostly thanks to CO2 fertilization. Benefits
may be moderated by other stressors such as heat and drought, but these limiting factors are not
expected to play a significant role in the case of the Solomon Islands. Applying these regional
results to the forestry sector of the Solomon Islands it is possible to project a 13 percent increase in
potential harvest volume by mid-century compared to present levels. As the forestry sector is
responsible for 5 percent of GDP in 2024 and 33 percent of goods exports, it is possible to project a
positive impact on GDP and on the balance of payments. This result hinges on the critical
assumption that commercial timber production is efficiently managed. Inefficient practices lead to
sub-optimal timber harvesting and timber rotation practices, jeopardizing the ability to benefit from
more favorable environmental conditions. Implementing reforms to reduce illegal logging and to
foster efficient management practices are crucial to secure environmental sustainability and the
maximization of value added from the forestry sector. Incentives for illegal logging may increase, as
faster timber growth may increase the returns from sales of timber products.

Box 1. The Impact of Climate Change on the Forestry Sector

Favero and others (2021) provides a comprehensive, long-term assessment of how climate change and
timber markets interact to affect global and regional forests, timber supply, and carbon storage through the
year 2200. By integrating climate scenarios (RCP 2.6 and RCP 8.5), socio-economic pathways, a dynamic
global vegetation model, and an economic model of the timber sector, the authors simulate ecological and
market responses to climate change. The results show that, under both emission scenarios, global forest
productivity and area are projected to increase until around 2150, leading to higher timber supply, lower
timber prices, and increased consumer welfare. However, these benefits are unevenly distributed: temperate
and boreal regions, such as Canada and Russia, are expected to gain the most, while tropical regions like
Brazil may experience losses, especially under high-emission scenarios. Importantly, even without explicit
carbon sequestration policies, global forest carbon stocks are projected to rise by 6–10 percent by 2100, with
further increases or regional declines possible by 2200 depending on the scenario.

The study highlights that climate change adaptation in the timber sector can incidentally increase forest
carbon stocks but also warns of significant uncertainties. After 2150, forest area may decline, particularly
under RCP 8.5, and the share of unmanaged forests—which are important for biodiversity—could decrease.
The authors note that their projections are sensitive to the choice of climate and vegetation models, and that
unmodeled factors such as increased disturbances (e.g., wildfires, pests) or changes in timber demand for
energy and construction could alter outcomes. Overall, the paper underscores the importance of considering
both ecological and economic feedback over very long-time horizons when evaluating climate change
impacts on forests and suggests that near-term mitigation actions can help avoid negative long-term
consequences for both timber markets and forest carbon storage.
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Box 1. The Impact of Climate Change on the Forestry Sector (Concluded)

Using model output for the Oceania region, and considering two emissions scenarios and four climate
models, we calculate the projected rate of change of model predicted production of industrial timber
compared to the prediction in a reference scenario which uses present climate, in 2035, 2045 and 2055. We
then calculate the median change across the eight model/scenarios combinations and projected annual
changes of sectoral GDP by interpolating linearly rates of change in years without model output.

The figure below shows that commercial timber production is projected to rise even without climate change
due to increased global demand and higher prices. Larger gains are expected later in the century from
stronger fertilization effects and growing market demand.

Projected Production of Industrial Roundwood in the Solomon Islands (Index, 2025 = 1)

Source: IMF staff estimates using Favero and others (2021).

Sea Level Rise

16. Sea level rise is a long-term challenge that can cause large disruptions in a country
with large exposure to coastal inundation. Sea level rise does not pose long-term existential risks
because the country is sparsely populated and has many high-elevation areas. However, a country-
wide analysis of population, built surface and built volume, and nighttime lights – which are often
used as a proxy for economic activity – at different distances from the coastline and at different
elevations, reveals large exposure to coastal inundation risks (Figure 7). Economic and social
activities are predominantly concentrated within a narrow coastal zone, with roughly 60 percent of
the population, constructed surface area, built volume, and economic activity (based on nighttime
lights) situated within one kilometer of the shoreline. Although the selection of higher elevation sites
for much of this coastal development reduces exposure to sea level rise, approximately 3 percent of
the population and 10 percent of economic activity—as indicated by nighttime lights—remain
vulnerable to a one-meter increase in sea level, a scenario that cannot be disregarded within this
century. Using the model Costal Impact and Adaptation Model (CIAM) to estimate economic
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impacts, the annual average economic cost7 of sea level rise in the Solomon Islands is projected to
be approximately 1.5 percent of GDP throughout the century, if no adaptation measures are
implemented (see Box 2 for more details on the model CIAM and the methods used for this
analysis). This significant cost arises from the permanent loss of land and capital due to inundation,
the sudden displacement of communities from coastal areas, and increased damages from more
severe storm surges, affecting both property and human lives.

Figure 7. Cumulative Density Functions of Population and Economic Variables, at Different
Distances from the Coastline and Different Elevations

Source: IMF staff using data from Bondarenko and others (2025) and Woods and others (2024).

17. Adopting a strategy of planned retreat based on relocating people and assets away
from vulnerable coastal zones proactively and gradually, is the adaptation strategy with the
lowest economic cost across the entire country. This approach could reduce the overall costs of
sea level rise by about 80 percent compared to the no-adaptation scenario, lowering the annual cost
to around 0.26 percent of GDP, with land loss remaining the main cost (Figure 8). Coastal retreat
presents logistical and distributional challenges, as a gradual move from the coastline will deeply
affect the fraction of the population affected and the owners of coastal land and capital.8 From an
economic standpoint, retreating is a viable option because most coastal areas have land at safe
elevation in proximity to the areas at threat of inundation, as shown, for example, in the right panel

7 The model estimates welfare costs, which are expressed as a percentage of GDP, but are not equal to GDP losses.
Welfare costs include monetary and non-monetary impacts that not necessarily lead to a commensurate reduction of
GDP.
8 To account for welfare losses, the CIAM model includes monetary relocation costs for each individual projected to
be affected by sea-level rise. These costs can be interpreted as the monetary compensation required to offset the
disutility associated with relocation (i.e., willingness to accept). If the government is legally liable for, or ethically
committed to, compensating relocation-related disutility, these monetary relocation costs can be used as an estimate
of additional future government spending on social programs.
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of Figure 9. 9 A move of the population and economic activity to local undeveloped areas, or an
intensification of population density and economic activity in already developed areas, would avoid
disruptions of social and economic networks. Generalized coastal protection is not cost effective in
the Solomon Islands due to the relatively low density of both capital and population along the
coastline compared to protection costs. However, hyper-resolution analysis—at the block or
building scale—may reveal that targeted protection could be cost effective in more densely
populated centers. The government has a key role in developing coastal risk maps because they are
a public good (see Section C) and in defining a clear and consistent set of normative criteria that can
complement pure economic considerations.10

Figure 8. Cost of Sea-Level Rise (in percentage of GDP), Annual Average 2020-2099

Notes: Average annual cost. Whiskers on top of each bar indicate the range of total cost using the 5th and 95th
percentile of the probabilistic distribution of sea-level rise. Due to the highly non-linear nature of coastal impacts,
adaptation costs, and effectiveness of adaptation measures, ranges are not always symmetric around total costs.

Source: IMF Staff using the CIAM model (Diaz, 2016).

9 As marginal population movements are sufficient in most cases to avoid projected sea-level rise impacts during this
century, the relocation strategy does not entail mass internal migration or any international migration.
10 Widely available globally gridded elevation data from digital elevation models as used in Figure 8 is unsuitable for
local-scale planning because it has large measurement error. More precise elevation data can be collected using
LiDAR – a radar-based measurement tool that is usually flown with planes at low elevation, at high costs. Costs for
collecting data using LiDAR for a typical rural community or small island in the Pacific (10–100 km²) are in the order
of AUD 500,000 to 1 million. An alternative are manual ground-based surveys using more traditional methods such
as total stations, laser levels, or optical levels (Albert et al., 2013).
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Box 2. Estimating the Cost of Sea Level Rise
Granular analysis employing elevation data from a global grid with 100x100 meter resolution enables the
identification of coastal regions that may experience permanent inundation under various scenarios of sea level rise,
as depicted in the left panel of the figure below for Guadalcanal Island, where the national capital Honiara is
situated. By integrating these spatial layers with population density data, areas of vulnerability to different
projections of sea level rise can be determined, as illustrated in the right panel of the figure below for the vicinity of
Honiara under a scenario involving a two-meter increase in sea level.

Exposure to Sea Level Rise and Vulnerability of Population

Notes: Left panel: Shades of colors from yellow to dark blue indicate different risk areas, up to 10m above present
sea level. Right panel: Shades of gray indicate different levels of population density, with the core of Honiara shown
in dark gray. Shades of colors indicate population density in areas that are projected to be permanently inundated
with 2 meters of sea level rise.
Source: IMF staff using data from Bondarenko and others (2025) and Woods and others (2024).

Through the aggregation of national-level data on population, built surface area, built volume, and nighttime light
intensity—which serves as an indicator of economic activity—at varying distances from the coastline and elevations,
a country-specific risk profile can be established, as illustrated in Figure 9.

For a more complex analysis of sea-level rise impacts, IMF staff uses a state-of-the-art model to estimate costs
under three scenarios: (i) No Adaptation – reaction to sea-level rise by relocating after coastal areas are inundated,
no protection is built and both welfare and capital losses are large; (ii) Protection – proactive protection against sea-
level rise along the entire coastline, choosing the cost-effective strength of coastal protections against storms in
each coastal segments; (iii) Retreat - proactive retreat from the entire coastline, choosing the cost-effective retreat
perimeter against storms in each coastal segment; and (iv) Least-Cost Adaptation – least-cost protection or retreat
option in each coastal segment, summed over the entire country.

In estimating costs, the model accounts for market and non-market impacts, such as loss of life during storm-surges
that become more dangerous due to higher sea level. The model also monetizes the loss of wetland using studies in
the literature and the disutility cost of relocation, which is assumed to be five times larger in the case of no
adaptation compared to the case of planned retreat. This analysis does not attempt to capture specific social or
cultural losses, given the absence of objective methods to estimate their economic value. As a result,
decision-makers should complement it with additional criteria, taking into account the associated fiscal and
macroeconomic implications.

To capture geographic and economic heterogeneity, the coastline of the country is divided into 45 segments,
varying in length from 0.1 Km to 405.8 Km, with a median length equal to 36.1 Km. For more details see Diaz (2016).
Results for the cases of no adaptation and the least cost adaptation strategy – which corresponds to planned
relocation in this case – are shown in Figure 10 for a moderate emissions scenario, including the range of total costs
due to uncertainty in the response of sea level.
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C.   Effective and Efficient Adaptation Policy

Effective and efficient adaptation to climate change requires governments to strategically allocate
resources, prioritize cost-effective policies, and address market imperfections that hinder private
adaptation. Drawing on macro-fiscal guidance and practical experience, this section outlines
general principles for designing adaptation policy, highlights the importance of focusing on
climate-specific measures, and underscores the role of consistent evaluation criteria such as cost-
benefit analysis.

18. While determining with precision a list of adaptation projects and their cost is
extremely difficult, it is possible to build a roadmap from important general principles. IMF
Staff has developed guidance to help countries adapt by integrating climate change in macro-fiscal
planning (Gonguet and others 2021; Bellon and Massetti, 2022a,b; Aligishiev, Bellon, and Massetti,
2022; Sakrak and others 2022). These principles frame adaptation in terms familiar to economists
and in the broader context of sustainable development, with the intent of guiding public investment
and enabling efficient private adaptation.

19. With many competing needs, the government must carefully allocate resources across
all possible uses, including adaptation to climate change, while considering the distributional
effects of its programs. This requires: (i) concentrating government efforts and resources in key
areas; and (ii) collecting information on how effective spending is across alternative programs and
how spending affects distinct groups in society (Bellon and Massetti, 2022a).

20. National adaptation policy could be enhanced by focusing on strict adaptation
measures listed in the National Adaptation Plan of Action (NAPA) that need government
support. Many actions listed in the NAPA (Ministry of Environment, Conservation and Meteorology,
2008) address important development goals that increase resilience to weather shocks and climate
change as a co-benefit.11 As these actions are better served by other plans that explicitly focus on
development needs, national adaptation policy would benefit from a narrower focus on pure climate
change adaptive measures – i.e., on needs that emerge exclusively due to climate change (Bellon
and Massetti, 2022a). This would avoid inefficiencies, inconsistences, and duplication of efforts.12 In
particular, the government can prioritize adaptation policies with positive externalities, by removing
the market imperfections and policies that hinder efficient private adaptation, and by ensuring a just
transition (Box 3). Individuals and firms have strong incentives to adapt because many adaptation
benefits tend to be local and private.

11 For example, the institution of food banks (Ministry of Environment, Conservation and Meteorology, 2008 p. 75),
crop diversification to boost food production (p. 75), increasing the capacity of health professionals (p. 81).
12 For example, developing and implementing a water use efficiency plan (Ministry of Environment, Conservation and
Meteorology, 2008, p. 78) is a development priority that is only marginally, if at all, affected by climate change.
Construction of strategic storage water reserve tanks (p. 78) is also a development priority as precipitation patterns
are not expected to significantly change. Climate change may require marginal adjustments of reserve tanks volumes.
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Box 3. Policies to Facilitate Private Adaptation
In imperfectly competitive markets, adaptation is inefficient, and governments should intervene
mirroring standard prescriptions for public policy from economic theory.

 Some market imperfections pertain to the nature of the adaptation goods themselves. For example,
markets invest sub-optimally in adaptations with large positive externalities and public goods, such
as information about climate change, emergency preparedness plans, seawalls, basic research in
new materials, and technologies to cope with higher temperatures.

 In many instances, resilience depends on networks, such as a system of dikes, a water network, or a
transportation network. As adaptation in each part of a network has impacts on the rest of the
network that may not be captured, private adaptation will tend to be underprovided. Government
coordination may be needed to internalize all the benefits for society.

 The extent of needed cooperation for adaptation projects depends on the extent of the externality
that is addressed by the project. Building a more resilient storm water drainage system may only
require cooperation at the city level. If risks from sea-level rise are localized, each locality may invest
in its own system of protection. The central government can provide adaptations with local effects,
but that would be equivalent to a transfer of wealth between regions when projects are financed
from national resources. As risks grow in scope and complexity, cooperation might be needed at
the national or even the international level, for example to manage floods in transnational rivers. In
general, the optimal distribution of responsibilities across levels of government also depends on the
existing allocation of responsibilities.

 Other market imperfections affect the broad functioning of the economy and make adaptation to
climate change inefficient. For example, a poor business environment and inefficient credit markets
hamper opportunities for farmers to invest in new capital to grow crops that are more suitable to
the new climate.

 Moral hazard may cause insufficient investment in adaptation if consumers, firms, and local
government expect central government to provide relief. To avoid moral hazard, governments can
implement regulations that minimize risk taking. Examples include zoning that prohibits
construction in flood zones, building codes, mandatory evacuations, and mandatory insurance.

 The government may also consider correcting market distortions resulting from their own policies
(policy failure). For example, subsidies to inputs can lead to inefficient use. Of particular concern is
subsidized water use, which may worsen water scarcity problems due to climate change. Barriers to
international trade also prevent efficient climate-change-induced reallocation of capital, land use,
and other resources to maximize their productivity. The government may consider removing these
distortions as part of a comprehensive plan to improve the efficiency of the economy, while taking
into consideration the distributional implications of these measures.

Source: Massetti and Bellon (2022a)

21. Cost-effectiveness consideration can play a prominent role in selecting adaptation
projects, and cost-benefit analysis (CBA) could be considered as an alternative to Multicriteria
Analysis (MCA) to further streamline decision making. The NAPA identified MCA as the method
for prioritization of adaptation needs in Solomon Islands (Ministry of Environment, Conservation and
Meteorology, 2008 p. 67). Criteria should include: (i) level or degree of adverse effects of climate
change; (ii) poverty reduction to enhance adaptive capacity; (iii) synergy with other multilateral
environmental agreements; (iv) cost-effectiveness. Emphasizing the importance of cost-effectiveness
can help maximize the impact of public investment in adaptation. CBA can be considered as a valid
alternative to, or at least complement of, MCA to provide a standardized welfare metric across all
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adaptation and development programs. What to do, when, how, and at what cost ultimately relies
on ethical choices that should reflect the preferences of the Solomon Island’s government and
population. However, CBA, complemented by analysis and correction of distributional impacts, can
help decision makers to collect, process, and compare information about the social returns of public
investment in adaptation consistently across regions, sectors, and over time (Bellon and Massetti,
2022a).

22. To respond to sea level rise, it is key to start (i) developing coastal risk maps, (ii)
establishing a legal framework for coastal adaptation, and (iii) defining criteria for optimal
adaptation. While the worst effects of sea level rise are not expected to materialize for several
decades, gradual inundation of low-lying coastal areas, saltwater intrusion, coastal erosion, and
flooding during storm surges, increasingly affect population and assets in low-lying areas. Assessing
risks, establishing a legal framework to determine rights and responsibilities, and choosing criteria to
select adaptation measures will help minimize short-term coastal risks and develop a long-term sea-
level rise strategy.

 High-resolution public maps of permanent inundation areas and of coastal flooding under
alternative sea level rise scenarios should be developed and used to determine coastal risk
perimeters. These perimeters would indicate when the corresponding coastal areas will likely be
inundated.

 A legal framework is needed to control development and discourage moral hazard within these
perimeters. Legislation must determine rights and responsibilities of the resident population and
of coastal assets owners. Construction of capital and infrastructure with a typical lifetime longer
than the expected inundation date at that perimeter should be carefully assessed (e.g., a coastal
road with expected lifetime of 40 years in an area that will be inundated in 2050). New coastal
assets, like seaports, should be built factoring in projected sea level rise. Enforceable land tenure
rights in the proximity of these coastal perimeters should be defined to facilitate the relocation
of the population at-risk of coastal inundation.

 A shared set of workable principles should be established to define and implement optimal
adaptation solutions in the near term and refined over time to gradually support budgetary and
societal trade-offs of growing complexity. CBA can provide a consistent and implementable
decision-making framework, complemented by a set of rules to assess distributional
implications.
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