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EASAC Energy Reports

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

Mission:

— science-based advice for policy makers e
Forests 2017

— NOT policy for science (research policy)
— BUT highlight gaps in research and skills L2 sad

Decarbonisation of buildings: The Future of Gas
for climate, health and jobs Confidential -

Security of Sustainable Energy Supplies

— builds on previous EASAC reports

— report drafted in rapidly evolving
geopolitical context (Feb ‘24 - Mar ‘25)

Buildings 2021  Future of gas 2023 Security of sustainable
energy supplies 2025




Working Group on SoSES

Nominated expert Country Nominated expert Country
Prof. Reinhard Haas Austria Prof Attila Imre Hungary
Prof Thijs van de Graaf Belgium Dr Vidas LekaviCius Lithuania
Prof Claire Dupont {(co-chair) Belgium Prof Koen Kok Netherlands
Prof Neven Duic Croatia Dr Gerd Kjplle Norway
Prof Soteris Kalogirou Cyprus Prof Magnus Korpas Norway

Dr. Antonin Fejfar Czech Republic Prof. Piotr Lampart Poland

Dr. Rita Sik-Simon Czech Republic Prof. Manuel Collares-Pereira |Portugal
Prof Frede Blaabjerg Denmark Prof. Dr. lonut Purica Romania
Prof Alar Konist Estonia Prof. Dr. David P Serrano Spain

Prof Paula Kivimaa (co-chair) Finland Prof Mathias Ekstedt Sweden
Bertrand Charmaison France Prof. Bert Allard Sweden
Costis Stambolis Greece Prof Russell McKenna Switzerland
Dr Balint Hartmann Hungary Prof Benjamin Sovacool UK

26 experts from
21 countries



SOSES Report: “a Starting Point” for Discussion

. Executive summary : Highlights, Infographic, Recommendations
Introduction

The energy transition (switch from fossil fuels to sustainable energies)
Sustainable energy technologies, energy carriers, and fuels (strategic roles)
Critical and strategic raw materials (metals & rare earth elements)

Cyber security (digitalised EU energy sector must be protected)

The European electricity system (grid flexibility management)

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



Energy security — what does it mean ?

“Uninterrupted availability of energy Old thinking: Import to Europe

supplies at affordable prices”
PP P New thinking: Invest in Europe

Threats

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

Climate change: climate damage,
growing cooling demand



EU policies on security have a long history
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~ Prevent and manage peace &
se ks ;

CLIMATE
AND
SECURITY

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



European energy policy trilemma

Focus has shifted from sustainability to
security

Green Deal Sustainability
work with global markets to reduce GHG
emissions

REPowerEU
Clean Industrial Deal

respond urgently to geopolitical attacks Affordability




Invasion of Ukraine highlighted security risks

Europe is too dependent on imported fuels

 Natural gas 45% from Russia in 2022

e ING 45% from USA in 2024

* Nuclear fuels 79% from Russia in 2023

Europe is too dependent on imported energy technologies & materials

e Solar cells > 90% from China

* Batteries growing demand for EV & stationary unit imports
* Rare earth elements 98% from China in 2022

e Critical raw materials supply chains lack diversity and labour protection

Cyberattacks on grids doubled between 2020 and 2022 (Eurelectric)



Many energy systems and scenarios are being modelled
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— EU electricity supplies could double by
2050, but primary energy supply will fall

1,000
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SANREN N
— Rapid growth in variable renewables 600 I
— Hydrogen will be used in industry, ::: I I I l
transport as hydrogen based fuels, & I
possibly managing grid flexibility

Gross available energy (Mtoe)

2015 2019 2040 2050

— High % renewables can be feasible EGas  WNucear [N Geothermal Photovoltaics Il Wind
[ oil I coal I Biomass

I Hydropower




Security policies for energy consumption & infrastructure

Energy efficiency first
— Reduce energy demand
— Circular economy

— Embodied energy in materials & Industry Transport
25% 31%

systems

Energy market design
— Demand response (time-of-use tariffs)
— Integration

. . Services
— Capacity mechanisms (Dunkelflaute) 13%
. Households
Military, cyber & extreme weather 27%
protection

— Critical infrastructure EU 27 final energy consumption 2022




Security policies for fuel and energy technology supplies

Transition away from fossil fuels

Produce more fuels & technologies in 5% Derived heat 2% Solid fossil fuels
Europe

5% Nuclear electricity

Coordinate fuel purchasing (EU Platform) 9% Fossil alectricity

37% Petroleum products

— Fossil (short term) and renewable fuels
— Enriched uranium for nuclear reactors

9% Renewable electricity

Diversify supplies of critical raw materials
12% Renewable energy direct

— Partner with suppliers in 3™ countries
— More extraction & processing in Europe

21% Natural gas

EU 27 final energy consumption 2022




Grid flexibility and integration improve energy security

Electricity mix with grid __“Gdaetanen
including backup Satii R
flexibility i e
buildings or
— Variable renewables industry
o Prosumers and
Nuclear (large and SMR) il [
— Backup generation conisumers A ' A
Integration lowers costs
. . — Power system
Integration options e () — (N
management

— District heating / cooling
— Electric vehicles
— Hydrogen and e-fuels

— Carbon capture & storage

Storage ,] /\/q
il

Electric vehicles

Cyber protection (digitalisation)

Demand response




Invest in Energy Security - create value in Europe

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
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Transition to Sustainable Energy Brings Security Benefits

Energy security benefits

— Less dependence on fossil fuel imports
— Less volatile energy prices

— Less conflicts in energy markets 25
— Less supply interruptions

30

20

Wider benefits
— Lower climate damage and health costs

15

10

1l
production of fuels and technologies) .

(due to lower GHG emissions)
— Value creation in Europe (local

2005 2008 2011 2014 2017 2020 2023
Year

Renewables share %
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“Fair Transition” to reduce energy poverty

High prices incentivise energy saving but
P ) - Energy Poor
Polluter pays” is not affordable for all Older properties

Private rented sector
Young people

Vulnerable groups and households need Older people
rison leavers
support (eg EU Social Climate Fund): Asyluisesen Energy and Transport Poor
Relge:s?lyshomeless Low-income households
. . . . . Households with children
— for investing in energy efficiency to Slack, Asian and minorty
ethnic households
red uce ene rgy N EEdS People with health conditions
P | ith bility difficul
— TO pay thelr energy b|”S It?rcl)epraen‘ftvIctommrr?url1il';(i):es| G

Engage with citizens to accelerate the
transition (empower local communities)




Energy efficiency first

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

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

e 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

e Advanced models for long-term contracts,
such as Power Purchase Agreements and
Contracts for Difference, can stimulate
investments into sustainable energy supplies

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

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




Concluding remarks — coordinate & implement policies

— 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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No Security without Energy Security

Key Energy Security Threats

» Geopolitical disruption

» Increase of physical and cyberattacks

* Interruption of fuel and technology supply chains
\ » Volatile prices and growing energy poverty

“ » Escalating climate costs

» Lack of system flexibility

- Old Thinking:
-~ Import to Europe

Rare Earth Crude oil and Gas LNG
Elements (REEs) petroleum products from Russia from the USA
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Source: European

Commuission Commussion Commuission LNG-Tracker
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Source: European Source: European Source: European

New Thinking:
Invest in Europe

Put energy efficiency first with circular economy
Transition away from fossil fuels

Enhance cyber and physical security

Incentivise flexibility and market integration
Produce fuels and technologies in Europe
Prioritise decentralised systems

Empower communities with a fair transition
Diversify suppliers

More resilient systems
More value creation in Europe
Better trade balance

Fewer climate and health costs
Less energy poverty

|

19



	Slide 1: Security of Sustainable  Energy Supplies
	Slide 2
	Slide 3
	Slide 4: SoSES Report:  “a Starting Point” for Discussion
	Slide 5: Energy security – what does it mean ?
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Many energy systems and scenarios are being modelled
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Energy efficiency first
	Slide 17: Electricity market measures can stimulate energy efficiency and security
	Slide 18
	Slide 19

