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Why make the macroeconomic case for investing in
adaptation?

The gap _ _ o
* Climate change impacts on * Policy-driven action is
economic and fiscal stability needed to incentivise and

; . * Lack of strong economic case dri PR
rive adaptation investment
s @zl 2l lyy leading to underinvestment in b

* Strategic adaptation can help adaptation from public actors * Ministries of Finance must

manage the risks S P T e U TS take a central role

because of low and uncertain

) financial returns to adaptation .
The opportunity The solution

To date, most documented adaptation strategies and their benefits have been fragmented. This report provides a
global, national-scale synthesis for designing economic, fiscal and financial policy that enables adaptation
investment.
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Q [ The economic costs of climate inaction are high. ]

e Adaptation offers significant macroeconomic returns.

e Proactive actions are needed to drive adaptation investment.
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Available estimates understate the damage

Five sources of
underestimation in studies
used in synthesis

| Understudied effects of
& extreme events and
s¥e precipitation

Marginal losses, not A Poorly understood
systemic risks tipping points

Limited evidence from Unchanged economic
lower-income countries structure assumed

The results of our macroeconomic synthesis likely constitute significant
underestimates of the overall impacts of climate change.




Estimating GDP impacts

-+ Meta-analysis of 85 econometric studies.

2 Includes temperature shocks, gradual temperature trends, sea-level rise,
storm surges and trade spillovers.

-+ Excludes
o Impacts that are not strongly driven by temperature shocks.

o Regional-scale and sea-level rise tipping points.
o Future changes in the occurrence of tropical cyclones.
0

Impacts of future adaptation measures.

Full analysis excludes regional tipping points, future cyclone changes, future adaptation, and assumes
unchanged economic structure — see slide 5 for full caveats.




GDP losses are large and uneven

In 2050 under a high-emission scenario:

Note: Excludes key risks ‘ / b
such as: 7

Non-market damages ”
* Inland floodi
* Wildfires e /////
* Water supply
* Regional tipping points
* Vector-borne disease
* Species loss

Change in GDP (%): _ Low confidence:

-18% -14% -10% -6% -2% 2%

Accounts for local temperature changes and sea-level rise, and some tipping points, with no further
increases to adaptation.

3-15%
Global reduction
in average GDP per capita

8-18%

GDP per capita loss
in LICs and LMICs

>20%

GDP per capita loss
for worst-hit LICs
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Estimating welfare impacts

+ Meta-analysis of 105 estimates by Howard and Sterner (2025), for global estimate.

-+ 3 |1AMs pooled (GIVE, META, PAGE), downscaled, for country-level estimates.

*> Includes market and non-market losses (health, ecosystems, inequality).




Welfare losses are even larger

By 2050, losses of aggregate welfare — market and non-market losses — in a
high-emissions scenario with no further increases in adaptation:

8-19%
Global welfare loss
(% of GDP-equivalent) by 2050

8-23%

LIC/LMIC welfare loss
(% of GDP-equivalent) by 2050

0)
Median Welfare Loss (% of GDP): _ > 20 A’

-18% -14% -10% -6% -2%
Some regions’ central estimate of

Countries for which the 50% uncertainty range crosses 0 are shown with a diagonal pattern. welfare loss by 2050
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Other impacts compound the damage

In 2050 in a high-emissions scenario without further increases in adaptation:

Labour productivity Gini Index rises by Inflation increases 1.6pp per
falls 0.6% 0.2 points year

with a higher impact of 1.4% with a higher impact of 0.3 with a higher impact of
for LICs and LIMCs for LICs and LIMCs 1.7pp in LICs and LMICs

Unemployment rises by 0.1pp

Total factor productivity
in LICs and LMICs

falls 0.3pp per year




Public finances strain

-+ Public expenditure rises & revenue erodes.

USS$135-203 bn

Impact of climate change on downgrading of sovereign credit ratings in
2050 under a high-emissions scenario (RCP8.5)

Americas Europe Asia

added sovereign debt costs by 2050 High-income 1 [ ——(22) —ll

] —

Lower-middle-income 4 I—. E] I—. I—-

> Sovereign credit ratings at risk. e ()
Africa Oceania Global

1.4 notches Fighincome . __[@

. . Upper-middle-income |'- @

average credit rating loss by 2050 b T | | —a . | —m

Low-income o |'. l. @

> Downgrade risk is global. 4 5 2 4 0 1 443 4 A0 1 4§44 G 1

Sovereign downgrade (notches)
1 2 + h | g h _i ncome coun t r | es Evaluated under a high-emissions scenario by Klusak et al. (2023). This result relies on a

20-point scale for credit ratings, translated from the standard alp habetical ratings.
Number labels report the number of countries available in each region-income group
from Klusak et al. (2023).

at risk of 2+ notch downgrades
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https://pubsonline.informs.org/doi/10.1287/mnsc.2023.4869

a The economic costs of climate inaction are high.

\ 4

Q [ Adaptation offers significant macroeconomic returns.

e Proactive actions are needed to drive adaptation investment.
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Estimating adaptation returns

Evidence — | T Aggregation

—5 75 studies — Project estimates into
sectoral averages by

— 22 synthesised country

— Three types: ex-ante, ex- —> Economy-wide BCRs
post, model-based weighted by UNEP
projections 2025 adaptation needs

— Market and (where —> Sectoral medians and
reported) non-market IQRs reported

benefits




Adaptation delivers a triple dividend
Benefits compound and accrue even when disasters do not occur — triple dividend
ENVIRONMENTAL

G AVOIDED LOSSES e ECONOMIC GAINS e
BENEFITS

SOCIAL AND

Damages prevented when Productivity, innovation, Public health, ecosystemes,
hazards materialise private benefits jobs, conservation
Conditional on disaster Accrues always Accrues always

Co-benefits often exceed avoided losses and do not depend on disasters occurring.
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Adaptation delivers strong returns

-+ Benefits outweigh costs across sectors.
Sectoral and economy-wide benefit-cost ratios in developing
countries, by region 4 . 1

Europe and Central Asia Middle East and North Africa East Asia and Pacific . o . H
Coustatzones [T ————— (| (O median benefit-cost ratio of adaptation
Water supply & flood protection - [JE— B o H
Infrastructure | NI e —E— IR GRS
Human health - E— e e
Extreme weatherevents I ——— | | HIS—————— | | .
Agriculture, forestry, fisheries - E— [ - [ -— - Returns are even higher where needs are great.
Economy-wide - |INER— = [
Latin America and Caribbean| Sub-Saharan Africa South Asia
Coastal zones { [N Lo = 5 . 1
Water supply & flood protection - [E— . H I
Infrastructure 4 _—l -—l -—| o . .
N — il —— "R benefit-cost ratio in LICs and LMICs
Extreme weatherevents { IS ——— | | ———  DF——
Agriculture, forestry, fisheries + [IIE— o o
Economy-wide - | NE— - e . . .
T "% an 4 . 0 5 : 1 > Benefits can arrive quickly.
Benefit-cost ratio (ratio) *
~S
Estimates are based on studies within each region, where available. The adaptation costs, used 3 ye a rs
to weight the benefit—cost ratios, are only for non-Annex | countries under the UNFCCC. The

human health 75th percentile for South Asia is 40, based on available studies, but clipped for payba ck pe riod for rapid-retu rnp I'OjECtS
clarity of the other estimates.

* discounted benefits/discounted costs
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The economic costs of climate inaction are high.

Adaptation offers significant macroeconomic returns.

[ Proactive actions are needed to drive adaptation investment.
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Proactive adaptation is most effective

Reactive adaptation
Immediate responses to climate
stressors. No planning.

E.g., households’ use of aircon; increasing
irrigation during drought
Typology
Proactive adaptation

Anticipatory and strategic initiatives.
Aligns with development goals.

E.g., investing in coastal defences, implementing
soil management practices

The economic case:

» Adaptation has a strong economic case — and
proactive adaptation has an even stronger one.

» Proactive adaptation is a dominant strategy — it

delivers higher net benefits under both high- and low-
warming futures.
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Research Institute
on Climate Change

and the Environment

16



Governments must drive proactive adaptation

Integrated resources water IRWM reduces flood risk, protects infrastructure and
management (IRWM) supports economic stability

NbS drive agricultural productivity, reduce greenhouse gas

Brazil Nature-based solutions (NbS) o o
emissions and enhance resilience
p
A Household resilience to Household resilience factors can guide public investments
y climate change . for resilient economic development
. . r . . . . . . . .
Adaptation planning Cross-ministerial coordination is required to integrate
coordination adaptation with economic development

Institutional arrangements and enabling conditions

Rwanda Institutional frameworks i . ) .
mainstream adaptation into economic policies

Government role in climate Publicintervention is crucial in overcoming market failures
adaptation and policy failures to manage climate risks
it Chonge

and the Environment



Macro analysis captures shocks, not resilience

» Macro frameworks treat climate as a downside risk — but
rarely as an opportunity for resilience-enhancing investment.

» Adaptation evidence is still thin where it is needed most —

% of studies are ex-ante, and large economies dominate the What macro analysis misses:
evidence base. 1 Avoided losses from adaptation
1 Co-benefits and triple dividends

» Key adaptation channels remain under-studied — . )
1 Returns on resilience investment

including residual damages, non-monetary costs, behavioural
strategies, and macro-fiscal feedbacks.

Until adaptation’s benefits are integrated into macro analysis, the economic case for resilience
investment remains incomplete.
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Opportunities for Ministries of Finance

Q

Assess risks and
impacts

Use a range of tools
to understand current
and future macro and

fiscal impacts

Adaptation makes economic sense. Ministries of Finance can make it happen.

O

Develop a long-
term vision

Set clear goals for
what a “well-
adapted” economy
looks like

Integrate
adaptation into
planning

Embed adaptation in
fiscal frameworks,
budget processes, and
capital planning

il

Create enabling
conditions

Reform policy,
regulation and finance
to remove market and

coordination failures

Build analytical
capabilities

Invest in tools, data

and skills across the

ministry and partner
institutions

Grantham
Research Institute
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A shared agenda

For Ministries of Finance, Development Finance Institutions, the research

community and the finance sector

N

Close the
evidence gap
on adaptation

returns

Build analytical
capacity where
it is weakest

@

Integrate
adaptation into
sovereign risk
and credit
assessments

Align public
and private
finance behind
proactive
adaptation
priorities

Q>

i

Facilitate
locally-led
projects

Grontham
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