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CLIMATE ADAPTATION
IS AN ECONOMIC
NECESSITY

Without effective adaptation, up to 23%
of global GDP could be lost by 2050.

Investing in adaptation could increase
global GDP up to 15% by 2050 compared
with a no-adaptation scenario.

KEY MESSAGES

RENEWABLE ENERGY
IS RECOGNISED AS AN

ADAPTATION SOLUTION

83 of 113 countries (74%) with National
Adaptation Plans (NAPs) or Nationally
Determined Contributions (NDCs) cite
renewables for adaptation.

Developing countries account for over
80% (72 of 83) of the countries integrating
renewables into adaptation planning.

27 REN21
POLICY FRAMEWORKS A
STILL LARGELY OVERLOOK @
RENEWABLES N\

Despite its central role in building
resilience, renewable energy remains
absent from many NAPs and NDCs.

The current draft Global Goal on
Adaptation (GGA) indicator framework
does not include energy indicators.



RENEWABLES AT THE HEART OF CLIMATE ADAPTATION

AND RESILIENCE

As climate change intensifies, adaptation has become a central pillar of economic
and social resilience. Without effective adaptation, 18-23% of global GDP could
be lost by 2050, exposing nearly 20% of the global population to high climate
risks.! Communities around the world are already facing severe impacts from
extreme weather, disrupting infrastructure, supply chains and essential services,
as well as their socio-economic consequences.

Renewable energy is not just a climate mitigation measure; it can form the
foundation for integrated, resilient, and cross-sectoral strategies for climate
adaptation. Accessible everywhere and relying on established technologies,
renewables reduce dependence on fuel supply chains while sustaining essential
services during climate shocks, supporting communities and economies alike.

This Strategic Intelligence Brief explores how renewable energy contributes
to climate adaptation, how this is reflected in key adaptation frameworks
and where gaps in policy and finance persist. It highlights opportunities
to embed renewables into adaptation governance, ensuring that energy
transitions strengthen both climate action and resilience.
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INTERNATIONAL ADAPTATION POLICY FRAMEWORKS

NATIONAL ADAPTATION PLANS (NAPS)

Established under the Cancun Adaptation Framework at COP16 in 2010, NAPs
are the primary vehicle for guiding national adaptation efforts. They include risk
and vulnerability assessments, help governments identify medium- and long-
term needs, and mobilise support for resilience-building.?2 Globally, 76 NAPs
were submitted by the end of September 2025.3

NATIONALLY DETERMINED CONTRIBUTIONS (NDCS)

Introduced under the Paris Agreement in 2015, NDCs set out countries’ climate
commitments.* They are submitted in successive cycles, with the third round
of submissions (Third NDCs) due by early 2025; only 13 countries submitted on
time, while 64 had done so by the end of September.® Though not the primary
framework for adaptation, many NDCs include adaptation measures alongside
mitigation targets and commitments. Aligning NAPs and NDCs is an opportunity
to strengthen climate resilience, reduce policy gaps, and ensure that actions
contribute coherently to global adaptation.
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THE GLOBAL GOAL ON ADAPTATION (GGA)

Defined in Article 7 of the Paris Agreement, the GGA seeks to enhance adaptive
capacity, strengthen resilience and reduce vulnerability to climate change.
NAPs and NDCs are central to translating this global vision into national
implementation. Since 2015, Parties have advanced the GGA through a series
of work programmes aimed at building a framework for measuring and tracking
the progress on global adaptation.

Glasgow-Sharm el-Sheikh Work
Programme (2021-2023):

Developed methods and approaches

to operationalise the Global Goal on
Adaptation (GGA), laying the foundation
for global measurement and tracking. these indicators to build the GGA

Indicator Framework.

Focuses on finalising a
consolidated set of indicators

for adoption at COP30. Expert
workshops are testing and refining

Established a standard structure for assessing
adaptation progress through seven thematic targets
(water, food, health, biodiversity, infrastructure and
human settlements, poverty eradication, cultural
heritage) and four process dimensions

(assess - plan - implement - monitor/evaluate)
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RENEWABLE ENERGY SOLUTIONS FOR ADAPTATION

Climate adaptation strategies often focus on disaster risk reduction, emergency
response and resource management. Complementing these measures,
decentralised and diversified renewable energy infrastructure, particularly when
designed to high-quality standards, can support the continuity of essential
services during extreme weather events and any other kind of shocks - all
without relying on global fossil fuel supply chains.

Concrete Renewable Energy Solutions for Climate Change Adaptation and Resilience

Climate change Associated Renewable energy solutions for
impacts risks adaptation
Extreme . Distributed technology-based energy
weather events g_upplyf[lchaln systems for supply chain continuity,
(cyclones, EIURDAOL independent from fuel supply
storms, etc.) . . .
Energy supply Mini-grids and microgrids for
disruption electricity supply
Radio, telecom towers, and
o Communication portable chargers to maintain
s/ telecommunications infrastructure
Forced Decentralised, standalone systems for

displacement emergency power supply

Early warning systems, emergency
services, vaccine cold chains and
Health risks healthcare facilities

Solutions for clean cooking and space
heating

Climate change
impacts

Drought and
floods

Rising
temperatures

&

Sea-level rise

4

Associated

risks

Water shortage

Degraded water
quality

Heatwaves

Food insecurity

Flooding and
coastal erosion

Saltwater
intrusion

2% REN21

Renewable energy solutions for
adaptation

Desalination, pumping and irrigation solutions

Wastewater treatment solutions

Drinking water services

Cooling solutions for food, housing and
healthcare facilities

Agrivoltaics for electricity production, farming,
and heat protection

Water pumps to manage water levels

Hydropower plants and reservoirs for flood
prevention

Purification and wastewater systems
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RENEWABLES FOR ADAPTATION IN NAPS AND NDCS

By the end of September 2025, 113 countries out of 198 UNFCCC Parties had
submitted either a NAP, a Third NDC,® or both. While some countries have
considered renewables in both NAPs and NDCs, of these 113 countries, 83
countries (around 74%) referenced renewables for adaptation, 72 of them being
developing countries, demonstrating leadership in building climate resilience.

NAPs and Third NDCs referencing renewables for adaptation, as of September 2025

Out of the 63 National Adaptation Out of the 38 Nationally Determined
Plans (NAPs) referencing Contributions (NDCs) referencing
renewables for adaptation renewables for adaptation

8 Developed Developed
Countries Countries
\‘ ! ll
[ 17
/| \
55 4 36
Developing | \ Developing
Countries Countries

Source: UNFCCC NAP Tracking Tool; UNFCCC NDC Registry % REN21
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Third NDC and NAP submissions by country, as of September 2025

Third NDC NAP @ Both

Sources: UNFCCC NAP Tracking Tool;

UNFCCC NDC Registry 7 REN21
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BUILDING RESILIENT RENEWABLE ENERGY INFRASTRUCTURE
Diversification and decentralisation of energy systems is crucial to ensure that
RENEWABLES renewable energy infrastructure is adaptable to climate change. Moreover, robust
engineering, site-specific risk assessments, and quality infrastructure measures are
essential to protect investments, maintain reliable energy access, and support goals
beyond climate adaptation.®

DECENTRALISATION AND DIVERSIFICATION THROUGH

Renewable energy is increasingly recognised as an adaptation measure,
particularly in developing countries and small island states, for its potential to

decentralise, diversify, and strengthen the resilience of energy systems. Countries referencing decentralisation or diversification through renewables in NAPs
and NDCs, by country groupings

DECENTRALISATION OF ENERGY SYSTEMS

Local and decentralised renewable energy allows communities to sustain NToTAL: 26 2
reliable energy services and strengthen resilience to climate shocks.” Among 5 :
. . . . . eveloping Developed
the 113 countries with NAPs and/or NDCs, 22 — including 20 developing countries countries
countries — explicitly refer to distributed renewables or small-scale systems
as an adaptation strategy. Countries plan to expand and strengthen several 1 1
. . . . . . developed developed
decentralised renewable energy solutions, including micro-hydroelectric plants country country
(Moldova), micro- and mini-grids (the Philippines), distributed solar power ... 12 ..
developing 8

(Brazil), and household biogas systems (Nepal).2 countries

HER | B

countries
DIVERSIFICATION OF ENERGY SOURCES | | ] ] ...gwming B
Diversifying renewable energy sources enhances climate adaptation by w
reducing reliance on climate-sensitive resources, strengthening system

resilience, and ensuring reliable energy access. This diversification benefit is Decentralisation Diversification Both
highlighted in 15 NAPs and NDCs. Ethiopia, Bhutan and Uruguay, for instance,
specifically highlight diversification to reduce climate vulnerability associated Sources: UNFCCC NAP Tracking Tool;
P y hightig y UNFCCC NDC Registry % REN21

with hydropower due to changing rainfall patterns.®
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Countries referencing renewables for sectoral adaptation

RENEWABLES FOR SECTORAL ADAPTATION

5 @

Renewables are recognised in NAPs and NDCs for supporting adaptation in

11

agriculture, water, and health: enhancing resilience to droughts, heatwaves, and REGION COUNTRY Water Health
sea-level rise, while creating income opportunities.
Ethiopia @ @

Africa Liberia )
RENEWABLES FOR ADAPTATION IN THE WATER SECTOR Mozambigque ®
17 countries mention renewables as a key measure for climate adaptation in the Somalia o o
water sector, all of them being developing countries, and 10 being least developed Sudan L 4
countries (LDCs). Most national climate strategies, such as Micronesia’s, refer Zimbabwe ®
to solar power as one of the primary solutions for water sector adaptation, Bangladesh P
especially for irrigation, drinking water, and desalination.” Asia Bhutan L

Cambodia )

RENEWABLES FOR ADAPTATION IN THE HEALTH SECTOR Jordan @
9 countries, including St. Vincent and the Grenadines, Kiribati and Jordan, E:lzzlﬁne : ®
recognise renewables for climate-resilient health services, e.g., through solar- Sri Lanka
powered sanitation and cold storage facilities, hospital energy supply, and
disease surveillance systems.? All 9 countries are developing countries, with 5 Pacific / Kiribati o @
of them being LDCs. For instance, St. Vincent and the Grenadines supports the R x;s“;nes'a ® ®
installation of solar panels for powering cold storage facilities for vaccines, while Tuvag|u
Kiribati uses solar PV mini-grids to power healthcare facilities.

Latin America Brazil o
RENEWABLES FOR ADAPTATION IN THE AGRICULTURE SECTOR & Caribbean Grenada L
9 countries — all developing and 5 LDCs — emphasise renewables to strengthen :ZZ?jma ° o
agricultural resilience, mainly through solar-powered irrigation combined with Saint Lucia ®
rainwater harvesting and ecosystem restoration.® Measures often include early St. Vincent o o

warning systems, real-time monitoring, and community engagement, creating
co-benefits such as increased income, food security and reduced reliance on
fossil fuels.

Trin. & Tobago

Sources: UNFCCC NAP Tracking Tool; UNFCCC NDC Registry

Note: Some country names were shortened to serve readability in this figure.
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Examples of renewable energy solutions for adaptation recognised in analysed
NAPs and NDCs

Tonga

Bolivia

Zimbabwe

Somalia

Nepal

Document

NDC

NDC

NDC

NAP

NAP

RE adaptation
mechanism

Decentralisation

Diversification

Resilience in
the Water Sector

Resilience in the
Health Sector

Resilience in the
Agriculture Sector

Extract

“Expand decentralised renewable
energy systems to enhance resilience
in outer islands.”

“Energy generation from biomass [...]
diversifies the energy matrix,
strengthening the resilience of the
national electricity system.”

“Using solar PV to power irrigation
water pumps is an adaptation measure
because of the erratic and little rainfall
in some parts of the country.”

“Investments in climate-resilient health
systems - such as solar-powered facilities,
[...] are critical to reducing the health
burden associated with climate change.”

“Promote solar water pumps to
improve access to drinking water
and irrigation [...]"

7 REN21
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RENEWABLES GAP IN THE GGA INDICATOR

FRAMEWORK

Renewable energy is critical to climate resilience. Adaptation strategies and
policies must integrate renewables and track their deployment and use. The
Global Goal on Adaptation (GGA) Indicator Framework measures adaptation
progress through 7 thematic and 4 dimensional targets.

Between COP29 and COP30, experts streamlined 490 indicators down to 100.
The final indicator set will be negotiated by governments.

Targets and GGA Indicator Count Changes

Targets to be met under the GGA

9a. Water supply and sanitation 33 10

9b. Food and agriculture 66 10

Thematic 9c. Health impacts and health services 62 10
9d. Ecosystem and biodiversity 40 10

9e. Infrastructure and human settlements 99 7

9f. Poverty eradication and livelihoods 24 9

9g. Cultural heritage and knowledge 63 8

Dimensional 10a. Impact, vulnerability, risk assessment 18 10
10b. Planning 26 10

10c. Implementation 39 1

10d. Monitoring, evaluation, and learning 20 5

7 REN21

While this consolidation improves consistency, creates a critical gap: it obscures
renewable energy’s role in adaptation, undermining evidence-based policymaking.*
Many NAPs and NDCs recognise renewables as essential for building resilience,
yet this progress risks becoming invisible in global metrics. For example, Target 9e
(Infrastructure and Human Settlements) was reduced from 99 indicators to just 7!°

Sample infrastructure and human settlements indicators excluded from the proposed set of
indicators for COP30 negotiations

Resilient energy access

. . . Finance
9e35 - Population with reliable —
. e 9e41 - Adaptation finance
access to climate-resilient - .

. . for resilient infrastructure
basic services (energy, water, and services
ICT, health)

Sectoral approaches

9e58 - Essential infrastructure
services with adaptation plans
(energy, health, water, transport)

Energy supply
9e40 - Continuity of electricity

supply during climate shocks

Earlier indicator sets understood energy as fundamental to resilience—delivering
system-wide solutions across sectors. The current proposed set to be negotiated
at COP30 omits this perspective. This risks having renewable energy adaptation
progress documented in NAPs and NDCs, untracked and unaccounted for in
global assessments.
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POLICY GAPS AND MISALIGNMENT

Renewable energy’s role in adaptation is still not systematically embedded
in policy frameworks. Better alignment between NAPs, NDCs, and regional
strategies would highlight how renewables can build resilient economies.
National approaches remain uneven, with limited coherence and comparability
across countries and persistent political and institutional barriers constraining
implementation.”®

By 2024, 76 countries had submitted NAPs and 89 had renewable energy targets,
yet only 33—mostly developing countries—had both. This gap shows that
renewable energy and adaptation policies remain poorly aligned, representing a
barrier to comprehensively building adaptive capacity.

Effective adaptation requires aligning strategies and policies across global,
national, subnational and sectoral levels. Integrated, context-specific policies,
can prioritise renewable solutions, reduce overlaps, and strengthen cross-sector
resilience.

RN

% REN21

Countries with National Adaptation Plans and Renewable Energy Targets
for Total Final Energy Use

Renewable energy target NAP @ Both

Sources: UNFCCC NAP Tracking Tool; ..
REN21 Policy Database # REN21
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ADAPTATION FINANCE NEEDS

Renewable energy is vital for climate resilience, supporting essential services
such as water, food, health, and communication. Yet funding for renewables-
based adaptation, as a subset of adaptation finance, remains limited, lagging
far behind identified needs, and is poorly tracked. Integrating renewables into
adaptation finance is crucial to help countries build resilience while pursuing
economic development in a changing climate.

Unmet finance needs for climate adaptation

400 B Public sources
Private sources

300
g The
= Unmet
@ 200 Finance
[a)
(2]
-]

100

NAPs/NDC modelled Adaptation finance
adaptation finance costs flows recorded in
(per year by 2035) 2023

Source: UNEP Adaptation Gap Report 2024, Climate Policy Initiative, 2025

The global adaptation finance gap is around USD 215 to 387 billion. This represents
public international finance as analysed in the UNEP AGR. The global adaptation
finance flows in 2023 includes both public international finance and private flows.

# REN21

% REN21

Climate finance flows by category in 2023

Adaptation . 65
Dual Benefit 58

Mitigation
0 200 400 600 800 1000 1200 1400 1600 1800
Billion, USD
Source: Climate Policy Initiative, 2025 Y4 REN21

Currently, adaptation finance is less than USD 65 billion, accounting for 3.4% of climate
finance. Developing countries require up to USD 365 billion to face climate adaptation
between 2023 and 2035 - nearly four times the current flows and equivalent to 0.24%
of global GDP. Meanwhile, failing to adapt could cost the world up to 18-23% of GDP
by 2050. Within this landscape, renewables-based adaptation receives only a fraction
of available funding. In 2023, about USD 520 million was recorded as adaptation-
specific finance for energy systems—without clear evidence of how, or whether, these
resources were directed toward renewable energy solutions.”

Meeting adaptation finance needs reveals economic opportunities and cost savings.
For countries, spending on adaptation could lead to a 15 percentage-point increase in
GDP by 2050. This reduces sovereign debt burden by reducing climate-related fiscal
risks and improving credit ratings. Adaptation can also generate over 200 million
jobs in developing countries by investing in resilient infrastructure and adaptation
strategies.® Renewable strategies in climate adaptation yield immediate cost savings
following climate shocks. For example, Florida's smart grid helped restore power
quickly after Hurricane Irma in 2017, saving the state government approximately USD
1.7 billion. As a resilient energy solution, renewables for adaptation build economic
and social resilience, reduce systemic vulnerability, and anchor adaptation within
sustainable development pathways.”



CALL TO ACTION

ADVANCE RECOGNITION
OF RENEWABLES

Countries should advocate for
renewable energy to be reflected in
the final GGA indicator framework.
Including renewables in the COP30
outcome on adaptation will ensure
their role in resilience is tracked
and measured globally.

INTEGRATE RENEWABLES
INTO ADAPTATION STRATEGIES

Countries should embed renewable
energy across national adaptation
frameworks and reporting systems.
This will establish renewables as

a foundation for building resilient
economies and societies.

ALIGN ADAPTATION AND
ENERGY PLANNING

Integrating NAPs, NDCs, and
renewable policies will create
coherent, cross-sector strategies.
Such alignment ensures adaptation
measures strengthen energy
security and build resilience.

7/ REN21

SCALE FINANCE FOR
CLIMATE ADAPTATION

Expanding funding for climate
adaptation is an investment in
resilient economic futures. This
must include targeted finance for
renewable energy solutions that
sustain essential services during
climate shocks.
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