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What are the most important climate impacts in Europe?

Is there a regional pattern in impacts?

How much climate impacts are avoided with mitigation?

How much climate impacts are avoided by adaptation?

Projection of 
Economic impacts 

of climate change in 
Sectors of the 
European Union 

based on boTtom-
up Analysis

Climate change impacts and adaptation in Europe: 
the JRC PESETA studies



Policy context

2007 Green Paper on Adaptation 

… 

2015 The Paris Agreement

… 

2020 The European Green Deal

2021 New EU Strategy on Adaptation



Methodology

Multi-disciplinary, integrative methodology

 Results are mostly based on bottom-up, process-based impact models

 Consistency: common, high-resolution climate scenarios; same socio-
economic scenarios (ECFIN Ageing Report)

Focus on 1.5C, 2C and 3C warming levels (average of RCP4.5 and RCP8.5)



Example impact modelling: river floods
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Stage 1. Climate change scenarios

RCP4.5 and 8.5

11 climate runs for each RCP (EUROCORDEX, 11km)

Focus on 1.5C, 2C and 3C global warming levels



Climate change in Europe with global warming

Projected change (˚C) in annual 

average temperature compared to 

pre-industrial times

Projected change (%) in annual 

average precipitation compared to 

1981-2010



Climate change in Europe with global warming

Projected change (˚C) in annual 

average temperature compared to 

pre-industrial times

Projected change (%) in summer 

average precipitation compared to 

1981-2010



Stage 2. Biophysical impact modelling

Direct damage results (dynamic)

Expected annual losses



Impact on EU population of extreme heat

12Source: JRC PESETA IV

Occurrence 

frequency in 

years of heat 

waves that 

now happen 

once every 20 
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1.5˚C 2.0˚C 3.0˚C

103 168 288

base

9.6

People annually exposed to a 
50-year heat wave (million)

Annual fatalities from 
heat waves (x1000)

28.8 49.4 89.02.7

. Human exposure to and fatalities from heat waves in Europe
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River flood risk in Europe
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River risk in Europe will increase with global warming 





Adaptation to increasing coastal flood risk 

15

EU-28 annual damages with and without adaptation

Source: JRC PESETA IV

239

Today

1.4

No adapt

People exposed (million/year) 2.20.1

Damages (€ billion/year) 23

Adapt

0.8

High emissions

111

No adapt

1.4

12

Adapt

0.6

Moderate mitigation

Coastal flood risk in Europe will dramatically increase with global warming -
with mitigation and adaptation economic losses can be reduced by 95%





Stage 3. Economic integration 

Welfare results

Static (economy as of today)



Approach to integration with economics

• Economic model to integrate the biophysical impacts (making them 

comparable)

• Model: Multi-sector, multi-country Computable General Equilibrium 

(CGE) (CAGE-GEME3 with 19 sectors and 25 regions)

• CGE as an accounting framework: direct and indirect effects; 

includes cross-sectoral and cross-country effects

• Comparative static framework: impact of future climate change on 

today’s economy.



Climate impacts interpretation

Supply = Demand

Productivity 
shocks

Capital 
losses

Forced 
consumption 
for residential 

repair



Grouping of EU countries

 Northern Europe: Sweden, Finland, 

Estonia, Lithuania, Latvia and 

Denmark

 UK & Ireland: UK and Ireland

 Central Europe North: Belgium, 

Netherlands, Luxemburg, Germany 

and Poland

 Central Europe South: France, 

Austria, Czech Republic, Slovakia, 

Hungary, Slovenia and Romania

 Southern Europe: Croatia, Portugal, 

Spain, Italy, Greece, Malta, Cyprus 

and Bulgaria



Distribution of Welfare damages, without mortality

21Source: JRC PESETA IV



Distribution of Welfare damages, with mortality

22Source: JRC PESETA IV



Global analysis of river floods, Welfare effects

Dottori et al (2018), Nature Climate Change
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Dissemination

https://ec.europa.eu/jrc/en/peseta-iv

• Technical 

reports

• Scientific 

reports

• Infographics

• Summary cards

• Video

https://www.youtube.com/watch?v=6ZYU0kB3D4s


Dissemination
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Dissemination

https://ec.europa.eu/jrc/en/peseta-iv



• Asymmetric geographical pattern of impacts

• Large potential to reduce impacts with mitigation

• Adaptation can also play a key role

Limitations/next steps

• Need to enlarge coverage of sectors (e.g. European Climate and 

Health Observatory)

• Better know impacts facts in Europe

• Adaptation modelling 

• European climate risk assessment

• International scientific diplomacy and cooperation

Conclusions



Thank you !
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