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Adaptation challenges and opportunities  for the European energy system 
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The European Environment Agency (EEA) 
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• EEA: an agency of the European Union 
• 32 member and 6 cooperating countries 
(environment ministries and agencies) 
• Main target audience: policymakers 
at European and national levels 
• Supporting and informing policy  
development and implementation by  
data, indicators and assessments 
• Networking: regular expert meetings  
and workshops with all countries 
• Supported by European Topic Centres  
and a Scientific Committee
2019 EEA Report on adaptation in the energy system [image: ][image: ]
• Published in June 2019 
• Launched during Policy Conference of EUSEW19  
(jointly with DG CLIMA, DG ENERGY, IEA and others) 
• First European-level overview of information on 
o climate change impacts on the energy system, 
o the rapidly evolving EU policy framework, 
o activities of the most relevant stakeholders, 
o opportunities for further action 
• Aims to help making the massive investments in the  
clean energy transition viable also in a changing climate 
• eea.europa.eu/publications/adaptation-in-energy-system
Climate impacts on the energy system - examples[image: ][image: ][image: ][image: ][image: ][image: ]
Climatic drivers and impact chains for the energy system 
Key climate drivers • Temperature rise • Water availability • Extreme climate related events 
• Coastal and  
marine hazards 
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Overview of climate impacts on the European energy system 
• All components of the energy  
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system are vulnerable to  
climate change and/or  
extreme weather events 
• Impacts differ across regions  
and energy sector components 
• Southern European regions  
are most adversely affected 
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A climate-resilient energy system needs to address  weather and climate events at many time scales
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Why is building climate resilience in the energy  system becoming increasingly important?
1. Climate change: Changes in average climate  as well as climate and weather extremes 
2. Energy system change: Rapid growth of renewable  energy sources, most of which are climate-sensitive 3. Societal change: Increasing dependence of modern  economies and societies on a reliable energy supply 
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Adaptation is linked to other sustainability concerns 
• Mitigation and adaptation:  [image: ]
There can be both synergies  
and trade-offs between  
mitigation and adaptation 
• Energy-water-land nexus:  
Different low-carbon energy  
technologies have different  
needs for water and land 
• Integrated policy approach:  
Integrated consideration of different policy goals allows  
to maximize synergies and to limit adverse side effects
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Renewable energy and water use: a potential win-win 
Water abstractions for power production and primary production of renewable energy in Spain and Greece[image: ]Source: Based on data from Eurostat (2018a) [image: ]
Governments play an important role in overcoming barriers [image: ]Source: IEA, 2016[image: ]
EU policies support climate resilience in the energy system
• New EU adaptation strategy (24 Feb 2021) 
• EU Regulation on the governance of the Energy  
Union and Climate Action 
• Proposed EU Climate Law 
• EU Regulation on risk preparedness in the  
electricity sector 
• Mandatory climate proofing of major EU 
funded infrastructure 
• European standardization organisations revise  
infrastructure standards 
• Improving the knowledge base for adaptation  
(e.g. Copernicus Climate Change Service) 
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Many EU-funded research projects support climate  service development relevant for the energy sector 
• CLARA: Climate forecast enabled knowledge services 
• CLIM2POWER: Translating climate data into power plant operational guidance • CLIM4ENERGY: Providing climate products tailored for the energy sector • ECEM: European Climatic Energy Mixes 
• IMPREX: Improving predictions and management of hydrological extremes • MARCO: Market research for a climate services observatory • PUCS: Pan-European urban climate services 
• S2S4E: Sub-seasonal to seasonal climate forecasting for energy • SECLI-FIRM: Added value of seasonal climate forecasting for integrated risk ass. • WINDSURFER: Wind and wave scenarios, uncertainty and  [image: ]
climate risk assessments for forestry, energy and reinsurance
Many European countries are already facilitating  climate adaptation in the energy system
Examples for national actions in the EEA Report • (Multi-)sectoral climate change risk assessments  (e.g. Netherlands, Spain, United Kingdom) 
• Guidance material for climate change risk assessments and  resilience planning (e.g. USA) 
• Sectoral adaptation plans (e.g. Ireland) 
• Reporting obligations for infrastructure providers (e.g. UK) 
• Weather and climate services 
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Adaptation case studies by European energy companies [image: ]
Further information is available on Climate-ADAPT:  [image: ]
climate-adapt.eea.europa.eu/knowledge/tools/case-studies-climate-adapt
Adaptation case studies worldwide [image: ]ouranos.ca/publication-scientifique/ReportCaseStudies-EN.pdf[image: ]
Activities of intergovernmental organisations[image: ][image: ][image: ][image: ]
Activities of international sector organisations[image: ][image: ][image: ][image: ]
Activities of international knowledge providers[image: ][image: ]
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Activities of multi-lateral financing institutions[image: ][image: ][image: ][image: ]
Integrating climate resilience in EBRD  operations and investments 
Climate change risk:  Identifying vulnerability 
Potential impact on  infrastructure 
Adaptation measures to  improve resilience 
Benefits of climate  resilient infrastructure
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Climate resilient hydropower operations 
Climate change risk:  
Identifying vulnerability 
Example climate change  impacts 
• Changes in precipitation  patterns with increasing  hydrological variability  and changing water  
availability 
• Changes to snow and  glacial melt patterns  
(e.g. shift of spring  
flooding) 
• More frequent  
occurrence of extreme  weather events  
(droughts and floods) 
• More severe extreme  weather events  
(maximum observed  
flood, drought length)
Potential impact on  
infrastructure 
Example impacts on  infrastructure 
• Greater variability and  less predictability of  
inflows for generation • Outages due to lack of  sufficient inflow for  
generation 
• Increased pressure on  dam infrastructure due  to flood frequency and  intensity 
• Changing inflow  
intensity with  
implications for  
generation efficiency of  turbine suit 
Adaptation measures to  improve resilience 
Structural measures 
• Design generation  capacity (i.e. turbine  
suit taking into account  projected CC 
• Design spillway capacity  and civic structures  
taking into account CC 
Non-structural measures • Improved collection and  usage of hydro 
meteorological data 
• CC modelling for  
planning and operations • Hydrological modelling  for short and mid-term  forecasting 
• Improved reservoir  management 
Benefits of climate  resilient infrastructure 
Direct financial  
benefits 
• Optimised power  generation  
(minimised spill) 
• Improved reliability  of energy supply 
• Improved dam  safety 
Wider economic  
benefits 
• Decreased flood  risk 
• Improved  
management of  
water resources for  other usage 
• Increased lifespan  of infrastructure 
IHA Climate Resilience Guide 
[image: ][image: ][image: ]• EBRD provided technical and financial support to the International Hydropower Association to  produce the Hydropower Sector Climate Resilience Guide, which was launched at the World  Hydropower Congress on May 15th, 2019. 
• EBRD will aim to apply the guide in our investments – primarily during project preparation /  technical due diligence 
hydropower.org/publications/hydropower-sector-climate-resilience-guide
Emerging Energy Sector examples:  
Areas under development 
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Improving the resilience of thermal power in  response to drought and increasing water  temperatures 
[image: ]
Enhancing energy transmission and  distribution infrastructure resilience to  increased temperatures, risk of wildfires,  flooding, as well as responding to shifting  demand patterns. 
Investigating the potential of Zero Water  Renewables to contribute to energy system  climate resilience in water scarce regions  
Conclusions 
1. There is an increasing need for climate change adaptation and enhancing  climate resilience in the energy system even if climate goals are met 
2. There are synergies and trade-offs between climate change adaptation,  mitigation and other sustainability concerns 
3. Building climate resilience should exploit synergies with other societal  objectives in order to avoid maladaptation 
4. Market actors in the energy sector should regard assessing and  strengthening climate resilience as part of their core business 
5. Governments play an important role in facilitating socially optimal levels  of adaptation in the energy sector 
6. International organisations provide relevant resources[image: ]
Further resources: Intergovernmental organisations 
EEA: 
• eea.europa.eu/publications/adaptation-in-energy-system 
• climate-adapt.eea.europa.eu/eu-adaptation-policy/sector-policies/energy • climate-adapt.eea.europa.eu/knowledge/tools/case-studies-climate-adapt 
IEA: 
• webstore.iea.org/making-the-energy-sector-more-resilient-to-climate-change • webstore.iea.org/energy-climate-change-and-environment-2016-insights • www.iea.org/reports/power-systems-in-transition 
OECD: 
• oecd.org/environment/cc/policy-perspectives-climate-resilient-infrastructure.pdf • oecd.org/environment/cc/climate-adaptation[image: ]
Further resources: Sector organisations 
WEC: 
• worldenergy.org/assets/downloads/The-road-to-resilience_Financing-resilient-energy infrastructure_Report.pdf 
WBCSD: 
• wbcsd.org/Programs/Climate-and-Energy/Climate/Resources/Building-a-Resilient Power-Sector 
IHA: 
• hydropower.org/publications/hydropower-sector-climate-resilience-guide Ouranos: 
• ouranos.ca/publication-scientifique/RapportBraun_Fournier2017_En.pdf • energyadaptation.ouranos.ca/placemarks/maps
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Further resources: Knowledge providers 
WMO/GFCS: 
• library.wmo.int/doc_num.php?explnum_id=3581 
C3S Energy: 
• climate.copernicus.eu/index.php/operational-service-energy-sector WEMC: 
• link.springer.com/book/10.1007%2F978-3-319-68418-5
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Further resources: Financing institutions 
World Bank: 
• documents.worldbank.org/curated/en/580481468331850839/Climate-impacts-on-energy-systems key-issues-for-energy-sector-adaptation 
• documents.worldbank.org/curated/en/551201468157527049/Hands-on-energy-adaptation-toolkit • worldbank.org/en/news/feature/2017/11/10/energy-resilience-takes-on-renewed-urgency 
EUFIWACC: 
• eib.org/attachments/press/integrating-climate-change-adaptation-in-project-development.pdf EIB: 
• eib.org/en/projects/priorities/climate-and-environment/climate-action 
EBRD: 
• ebrd.com/what-we-do/sectors-and-topics/sustainable-resources/climate-change-adaptation.html • ebrd.com/cs/Satellite?c=Content&cid=1395244437607&pagename=EBRD%2FContent%2FDownloadD ocument
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PGE files for bankruptcy after California wildfires
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