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28 National Science Academies 
from EU, CH, NO, & UK

Mission:
− science-based advice for policy makers

− NOT policy for science (research policy)

− BUT highlight gaps in research and skills

Security of Sustainable Energy Supplies

− builds on previous EASAC reports

− report drafted in rapidly evolving 
geopolitical context (Feb ‘24 - Mar ‘25 )
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Transport 2019Storage 2017Forests 2017

Future of gas 2023 Security of sustainable 
energy supplies 2025

Energy Reports
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EASAC



26 experts from 
21 countries
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Working Group on SoSES



SoSES Report:  “a Starting Point” for Discussion

0. Executive summary : Highlights, Infographic, Recommendations

1. Introduction

2. The energy transition (switch from fossil fuels to sustainable energies)

3. Sustainable energy technologies, energy carriers, and fuels (strategic roles)

4. Critical and strategic raw materials (metals & rare earth elements)

5. Cyber security (digitalised EU energy sector must be protected)

6. The European electricity system (grid flexibility management)

7. Energy security risks, benefits, and threats (what more must be done?)

8. Conclusions
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“Uninterrupted availability of energy 
supplies at affordable prices” 

Threats

Volatile geopolitics: malicious attacks 
and cyberattacks on energy 
infrastructure, supply chains, and trade

Climate change:  climate damage, 
growing cooling demand 

Energy security – what does it mean ?
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Old thinking: Import to Europe

New thinking: Invest in Europe



More focus needed on implementation
− Foreign affairs and security policy
− Green Deal
− European Economic Security Strategy
− Resilience and critical entities and 

infrastructure
− Cyber security acts
− Net Zero Industry Act
− Critical Raw Materials Act
− Clean Industrial Deal

No security without energy security
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EU policies on security have a long history

EU Strategic Compass, 2023



A Challenge for everyone
<10 years to limit global warming to less than 1.5 or 20C

Focus has shifted from sustainability to 
security

Green Deal
work with global markets to reduce GHG 
emissions

REPowerEU
Clean Industrial Deal 
respond urgently to geopolitical attacks

Sustainability

AffordabilitySecurity
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European energy policy trilemma 



A Challenge for everyone
<10 years to limit global warming to less than 1.5 or 20C

Europe is too dependent on imported fuels

• Natural gas 45% from Russia in 2022
• LNG 45% from USA in 2024
• Nuclear fuels  79% from Russia in 2023

Europe is too dependent on imported energy technologies & materials

• Solar cells > 90% from China
• Batteries growing demand for EV & stationary unit imports
• Rare earth elements 98% from China in 2022
• Critical raw materials supply chains lack diversity and labour protection

Cyberattacks on grids doubled between 2020 and 2022 (Eurelectric)
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Invasion of Ukraine highlighted security risks



Many energy systems and scenarios are being modelled
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Emerging trends:

− EU electricity supplies could double by 
2050, but primary energy supply will fall

− Rapid growth in variable renewables

− Hydrogen will be used in industry, 
transport as hydrogen based fuels, & 
possibly managing grid flexibility

− High % renewables can be feasible
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EU 27 final energy consumption 2022

Energy efficiency first
− Reduce energy demand
− Circular economy
− Embodied energy in materials & 

systems 

Energy market design
− Demand response (time-of-use tariffs)
− Integration
− Capacity mechanisms (Dunkelflaute)

Military, cyber & extreme weather 
protection 

− Critical infrastructure

Security policies for energy consumption & infrastructure



Security policies for fuel and energy technology supplies
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Transition away from fossil fuels

Produce more fuels & technologies in 
Europe

Coordinate fuel purchasing (EU Platform)

− Fossil (short term) and renewable fuels

− Enriched uranium for nuclear reactors

Diversify supplies of critical raw materials

− Partner with suppliers in 3rd countries
− More extraction & processing in Europe

EU 27 final energy consumption 2022



Electricity mix with grid 
flexibility
− Variable renewables
− Nuclear (large and SMR)
− Backup generation

Integration lowers costs

Integration options
− District heating / cooling
− Electric vehicles
− Hydrogen and e-fuels

− Carbon capture & storage

Cyber protection (digitalisation)
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Grid flexibility and integration improve energy security
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Mobilise long term public and private financing:

− Strengthen electricity infrastructure and interconnectors

− Manufacture electricity generators (VRES, Nuclear, SMR, CCS, ..)

− Manufacture end-use technologies (EVs, heat pumps, ..)

− District heating/cooling

− Storage of electricity (Battery Alliance)

− Storage of heat (for buildings and industry)

− Sustainable hydrogen and e-fuels

− Critical raw materials extraction and processing

Invest in Energy Security - create value in Europe
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Energy security benefits

− Less dependence on fossil fuel imports
− Less volatile energy prices
− Less conflicts in energy markets 
− Less supply interruptions 

Wider benefits

− Lower climate damage and health costs 
(due to lower GHG emissions)

− Value creation in Europe (local 
production of fuels and technologies)
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Transition to Sustainable Energy Brings Security Benefits



High prices incentivise energy saving but 
“Polluter pays” is not affordable for all

Vulnerable groups and households need 
support (eg EU Social Climate Fund):

− for investing in energy efficiency to 
reduce energy needs

− To pay their energy bills

Engage with citizens to accelerate the 
transition (empower local communities)
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“Fair Transition” to reduce energy poverty



Energy efficiency first
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‘Energy efficiency first’ for electrification of end 
uses with sustainable electricity supplies 

• Energy efficiency is a ‘no regrets’ option for 
investors in end-use energy systems because 
it reduces energy demand, which improves 
energy security. 

• Yet, growth in electricity demand is expected 
via electrification of transport, industry and 
heating. Hence, more efficient and time 
responsive use of electricity can substantially 
help energy security.



Electricity market measures can stimulate energy 
efficiency and security
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• Advanced models for long-term contracts, 
such as Power Purchase Agreements and 
Contracts for Difference, can stimulate 
investments into sustainable energy supplies 

• For end-users, including prosumers and 
energy communities, dynamic (bi-directional) 
pricing and time-dependent tariff schemes 
work as incentives

• Flexibility measures including storage and 
strong interconnections, with transparent 
dynamic pricing signals and price spreads to 
facilitate demand response and cross-border 
trading



− Energy security – phase out fossil fuel imports
Invest in electricity infrastructure, and in fuel and technology production 
Prepare defences for cyber and malicious attacks, & diversify supply chains

− Sustainability - reduce GHG emissions 
Invest in sustainable energy to reduce climate damage and improve health
Demonstrate global leadership, and help others to follow 

− Affordability – mobilise long term investment financing
Engage with consumers to reduce energy demand and investment needs 
Help strategic industries and vulnerable groups (reduce energy poverty)

− Science (evidence)-based EU policies help to build investor confidence
Support foresight, research, training, and skills development for energy security
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Concluding remarks – coordinate & implement policies
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Thank you!
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