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Adaptation & dual use



Source : Landscape of climate finance in 2021/2022

Climate finance
Flows

While adaptation finance has increased in recent 

years, it still represents less than 10% of global 

climate investments. 



Adaptation strategies

Source : Turkelboom F. et al., 2021 



Benefits of adaptation

Source : European Environment Agency



Source: ACCREU technical policy brief, “The economic impacts of Climate Change and the Costs and Benefits of Adaptation in Europe”

Net benefits of adaptation
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Cost effective adaptation



Source : European Environment Agency

• 1st dividend 

Avoided losses

• 2nd dividend

Induced economic or 

development benefits

• 3rd dividend

Additional social and

environmental benefits

The Triple Dividend 
approach



Source : European Environment Agency

Triple dividends examples



Cost of inaction

Benefits of 
adaptation



Risk: a definition

HAZARD

VULNERABILITY

EXPOSURE

RISK

• Climate hazards Potential occurence of climate-

related physical events or trends causing

damage or loss. 

• Exposure Presence of people, assets, 

infrastructure, or ecosystems that could be

affected by hazards

• Vulnerability Propensity or predisposition to be

adversely affected, including sensitivity and

capacity to cope or adapt.



Climate scenarios



Source : Leveraging physical climate risk data, NGFS (September, 2025)

• Exposure at risk or Value at risk

• Potential Exposure at Risk (PEAR) : evaluates the financial exposure of institutions to areas affected by

physical climate hazards by capturing the geographic and financial overlap of portfolios with hazard zones.

• Normalised Exposure at Risk (NEAR) : estimates the financial losses that institutions might face if

borrowers are unable to fulfill their loans obligations due to the destruction of their physical assets by a 

natural disaster.

Elements of physical climate risk



Source: Digital  twins for bridging climate data gpas: from flood hazards to firms’ physical assets to banking risks

Digital twin Paris

• Data on firms and establishments

• Data on loans

• Data on historical floods



Source: IMF country report N°. 24/169 – Technical note on climate risk analysis

The Netherlands
Floods, country level



Specific
Challenges
Belgium

- Different methodology per regions

- Return periods

- Lack of harmonization

- Division of competences

- “Cadastre” instead of precise grid with

items (NL) or digital solution (Paris)

- Etc.

Source: environnement.brussels



Flood damage
estimation

The Deltares methodology of the

Netherlands, also known as the

Standard Method 2017, is employed

to estimate flood damage and

casualty.

This methodolgy was used to establish the

water safety standards that were legalized as of 

1 January 2017 (Slager and Wagenaar, 2017)

Source : Financial sector assessment program, technical note on climate risk analysis (IMF, June 2024)





Damage functions
Floods



Some variables
Floods

• Px,y,s = probability of event x in year y in climate warming scenario’s 

• hr,x = the flood height in mm in region r per climate event x

• MVr = the average value of houses per m2 in region r

• Ar,x = the area in m2 in flood zone of event type x in region r

• PAAh = percentage of assets affected per unit of flood height in mm

• MDDh = mean damage degree of assets in percent per unit of flood heigt in mm

• Regions r covered are either statistical / administrative area or per hydrological basin.

• Years y considered are between 2025 and 2080.

• AdEr,y =  damage reduction from adaptation through decreased exposure

• Ir, y = the cost in real euros 2024 of the adaptation investment strategy

• Mcr, y is the maintenance cost off the adaptation investments



Source: Mititga solutions

IA based software solutions



Source: Bitagreen

Localized adaptation



Source: Bitagreen

Investment case



Investment case

Source: Bitagreen



Adaptation investment needs - EU

January, 2025

Recent synthesis work (CMCC, drawing on JRC PESETA IV and COACCH) cites ~€35–56 

bn/yr estimated adaptation needs now, rising to ~€80–120 bn/yr to address climate risks 

associated with the 2°C warming scenario and ~€175–200 bn/yr if temperatures increase 

by 3–4°C for the EU; meanwhile, the European Investment Bank (EIB) reports a much 

broader €35–500 bn/yr range estimated from existing studies. 
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Aggregate level 
National, european

Source : Peseta IV, JRC 
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