EERA JP e3s POLICY WORKSHOP
"THE FUTURE OF ENERGY SECURITY IN EU AN
THE 2040 CLIMATE TARGET

Exploring how different energy security scenarios could affect the
achievement of the EU. 2040 Climate Target

6 May 2026 | Brussels;Belgium
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EERA

AGENDA Morning session T e

9.30- 10.00 Ihtroduction & setting the scene

10.00- 10.55 Keynote speeches and Q&A

DG ENER Natanael Cartaxo (Policy Officer)
ETIP SNET@AIbana llo(Co Chair WG1)

10.55- 11.15 Cloffee Break
11.1512.05 CQountries representatives round table discussion

12.05- 12.20 PR&A
12.20-:22.30 Wrap up and conclusions
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—= European Energy Re anc
"= clean Energy tranSition for Sustainable Society (e3s)

AGENDA Afternoon session

13.30- 13.40 P 6 G L U Imnfivatidh and goals

13.40- 1350 |Workshop practices

1350 - 15.20 |Group work session 1
15.20- 15.40 (Coffee Break

15.40 - 2700 |Group work session 2
17.00-1730" |Wrap up and next steps



Our longterm direction and the role we
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EERAwork

Establishing ET Research Networks: our 18 JointProgrammes

Joint ProgrammesU U WA UWG D Dw@doFfFDRrRU {Earapadt G DUI
communities that align expertise, increase visibility, and deliver coordinated,
research-based input to EU policy processes.

Projects
Through strategically aligned EUfunded projects, EERA develops knowledge

and expertise transferable beyond the community and translate coordinated
research into innovation and systemlevel impact across Europe.

EU Policy Alignment

EERA consolidates and mobilises evidence through policy publications, working
groups and crossJP coordination, ensuring research insight reachers EU policy
debates in a timely and credible way.



EERA JPs cover the entire spectrum of CET related reseachbhdlelyls and-texhnology

clean Energy tranSition for Sustainable Society (e3s) Energy Efficiency in Industry
Energy Systems Integration Smart Cities
Smart Grids

Energy Digitalisation

wind Hydropower

PV Bioenergy

Hydrogen & Fuel Cells Geothermal
=OVCARBON Energy Storage Ocean
technologies CC(U)S CSP

Advanced Materials and Processes for Energy

ANCE Nuclear Materials
Applications




“EERA

JP e3s- clean EnergytranSition for Sustainable Souetey

PREMISE The energy transition is often framed primarily as a matter of fostering technological
innovation . However, technological innovation pathways both affect and are affected by

¢ including communities, households, and individuals ¢ the , iIncluding markets
and enterprises, the , including policies and regulations across many
domainswell beyondenergy policy, and

ONTHESEPREMISESOUR ISTO

Explore and promote the role of non-technical factors ¢ economic, regulatory, and policy-related ¢ and
societal dynamics in fostering a sustainable, just, and timely energy transition .

Provide EERA the other Joint Programmes,; and the wider scientific and policy community with evidence,
knowledge, and tools to address SSHE challenges and impacts, framing these non-technical factors as
opportunities rather than asaconstraint.

Support public and private decision-makers in defining and implementing effective strategies and policies
to promote energy transition pathways embedded: in the wider social, economic, institutional, and
environmental context.
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INTRODUCTION & SETTING THE SCENE
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Rosita Zilli Tiina Koljonen Asgeir Tomasgard
Policy Director EERA JP e3s Vice Coordinat@irector NTNU Energy
EERA VTT NTNU
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ropean Energy Research Allia

Resilience and preparednessl
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EERA WG Resilience and Preparedness : Q3 & Q4/202!

» General objectives

» Position EERA on R&P in the energy transitiorwithin the evolving EU policy/ political context
» EmbedR&P across the work of EERA JointProgrammes (JPS)

» Membership and leadership
» 53 membersbeyond the EERA Sec
» WG Sec leadRosita Zilli
» ExCo lead:Nils Rakke
» JP lead: Luciano Martini (JP Smart Grids)

» Key deliverables
» Reply toEC consultation on EU revised framework on energy security(13.10)
» Secure partnership and speaking slot at Uni Vaasa R&P conference(Brussels, 3.11)
» Position paper for EERA HighLevel Policy Conference (3.12).
» Roadmap to embed R&P across the work of all EERA JPs (early 2026)
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The position paper journey

» Exercise launched shortly after the summer 2025

» ~ active 30 contributors from the EERA community

» ExamineshowlowAé G0aon DAaDOHt 27~ Aé
resilience and preparedness

» Combines research insights and policy recommendations for
policymakers and stakeholders

» ExCo Chair: Nils Rgkke (SINTEF); JPC Chair: Luciano Martini
(RSE)

» In core group with: Jim Watson (UKERC); Tuula Mé&kinen
(VTT); Adel El Gammal (EERA)

EERADate

n

Position paper

Resilience and
preparedness in Europe’s
energy transition:

the role of low-carbon
energy R&l

113



»DWioFDRU DADGHt Ut UYUDN ¢geéaA G|
environment shaped by:
Intentional physical
N _ S and digital actions
» Geopolitical pressures affecting markets and
society
» Structural changes as renewables expand ‘ '

» Climate impacts affecting systemic resilience
» Hybrid threats: cyber + physical

»IT D G)J UL F+aéeN]Crd pO@TADG p~r »
Towards an EnergySecure and Resilient Society,

A Addressing it requires a systems perspective that considers threats, vulnerabilities and interdependencies to
guide strategic choices

EERADate |14



Lowcarbon energy research and innovation priorities

» Three main dimensions:

» Energy technology and systems

» System integration

> Flexibility Low-carbon energy R&l as part
> Digitalisation & Al » of t.h.e foundations of a
» Storage ;(;S;ltlleemnt and prepared energy

» Infrastructure robustness
» Governance and planning

» Foresight methods

» Risk assessments
» Stress-testing frameworks

» Evidence-based regulation

» Societal and territorial dimensions
» Insights on social acceptance
» Participation models

» Communication approaches that build trust and readiness

EERADate |15



Snapshot of policy recommendations

» Strateqic direction and governance

» Reframesecurity as a systems issue: it is much broader than supply continuity
» Recognise and supporiow- carbon energy R&l as a key enabler of R&fh EU strategies
» Invest inanticipatory capabilities : foresight, scenario analysis, stress testing exercises

» Technological and infrastructure resilience

» Strengthen EU policies oncyber-physical and infrastructure security , including interdisciplinary R&l
» Implement measures tosecure critical supply chains for critical minerals and key technologies

» Advancesystem integration across electricity, heat, gas and hydrogen through regulatory
frameworks and coordinated planning

» Societal and operational preparedness

» Embedpreparedness by designin regulations and projects
» Supportlocal and societal readiness through participatory pilots and community schemes

» Counter disinformation and strengthen public trust via communication and participation

EERADate |16
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(A resilient system does not simply | ' "
return to its pogisis state but evolves g BT I
by learning from disruption, turning & " - Loriue
crises into opportunities for renewa k ______ | !
| RAGEEY] G S
[Key quote from the report] -

EERADate







VUON Ooulk)nH Wuowtr UBO
» The Security & Resilience agenda has become aew long term EU energy policy imperative
» Backed by several MS/ACs, creation of dedicated Energy Security Task Force in SET Plan

» EERA to position itself at forefront of Energy Security and Resilience research.

» A Core Definition Teamconstituted to embed Energy Security and Resilience research within EERA

» A newtransversal JP thought as best instrument to develop relatedresearch activities across EERA
» New long term policy imperative
» A new research area, by nature, systemic and crossutting with existing JPs.

» Embraces infrastructure and Dual Use research aspects

119



Creation of a Core Definition Team

Adel El Gammal SECGEN / Coordinator | EERA
Nils Rekke VP EERA SINTEF
Tuula Makinen ExCo VTT
Jim Watson ExCo UKERC
Rosita Zilli Policy Director EERA
Raphael Mayo Garcia JPC IP-tDfE CIEMAT
Luciano Martini JPC JP-5G RSE
Mattia Cabiati JP-5G RSE
Margherita Menon Manager JP-5G EERA
Knut Samdal WG Contributor SINTEF
Karoline Ski WG Contributor SINTEF

120



Understanding the structure of a tJP

SubProgrammes (SP)

New dedicated SP that cover
research domains new and
specific to the subject matter

tJRESR

transversal SudlProgrammes (tJP)

Joint research activity with vertica
JP where specific expertise of the
tJP is applied to the research
domain of an existing JP




The tJP Is based on released EERA Position Paper

Challenges

and R&l
riorities

Position paper P
Resilience and
preparedness in Europe’s
energy transition:
the role of low-carbon
energy R&l

g 2

N~

CHALLENGE #1:
GEOPOLITICAL
DEPENDENCIES AND SUPPLY
CHAIN RISKS

CHALLENGE #2: PUBLIC
GOVERNANCE AND
COORDINATION GAPS

CHALLENGE #3: CASCADING
EFFECTS AND SYSTEMIC
INTERDEPENDENCIES

CHALLENGE #4:
INFRASTRUCTURE
VULNERABILITIES

o[o)

CHALLENGE #5:
CYBERSECURITY THREATS
AND HYBRID RISKS

CHALLENGE #6:
CLIMATE-DRIVEN STRESSORS

CHALLENGE #7:
SOCIETAL DYNAMICS
AND DEMAND-SIDE
VULNERABILITIES

CHALLENGE #8:
MISINFORMATION
AND PUBLIC TRUST

122



Example of structure of a sytopogramme

SubProgramme B: Cascading
effects and

interdependencies

Objective:

Proposed Identify crosssectoral

scope, basi interdependencies and improve ) L o
9dzNR LISQa oAt AuUe 02 FYUAOALN USE
for withstand and recover from

discussion cascading disruptions in the
integrated energy system. Defined in
R&l priorities: report, to be

A Integrated system modelling
A Risk and vulnerability analyses

refined by
A Interoperability standards tJP




Proposed suprogrammes based on EERA repc

SubProgramme C:
physical, hybrid and cyber

SubProgramme A: SubProgramme B: Cascading
Geopolitical dependencies effects and

vulnerabilities and risks interdependencies risks Challenge #B

Objective: Objective: Objective:
Strengthen the resilience and Identify crosssectoral Enhance the security and resilience Transversal suprogrammes for R&l
LINBLI NBRySaa 27 9 dzNP LISingrdegendenqgiesand improve ) of the European energy system by priorities that have a strong
system against shocks and attacks 9dzZNR LISQa FoAfAue uz +y Eld@r%%ir\gﬁerﬂe'?g%g physical, hybrid connection to existing JPs
by improving the ability to prevent, withstand and recover from and cyber threat detection across
absorb and recover from cascading disruptions in the interconnected digital and physical
disruptions affecting supply chains integrated energy system. infrastructure.
and infrastructure. + geopolitical o
analysis R&l priorities: R&l priorities:
A Integrated system modelling A Physical, hybrid and cyber
R&I priorities: A Risk and vulnerability analyses resilience
A Interoperability standards A Systemwide simulation
A Foresight and monitoring on methodologies
geopolitical+ climate, A Integration of monitoring systems

environment and tech threats
A Resilient supply chain
modelling and strategy
A System repair capabilities



Energy Security Iin
Finland combined with

the 2030-2050 Climate
Targets

Tiina Koljonen, Principal scientist
EERA JP e3s Workshop, 6.5.2026, Brussels

12/05/2026  VTT 1 beyond the obvious




During the last ten years each Government has
had their own targets and critical points

PMI J. Sipila PMI S. Marin
2015-2019 | 2019-2023

EUGs 2030 poli EUés FitFor55 pae&dlPawpereEU

PMI P. Orpo
2023-2027

A Increase the share of RES A Update of Climate act A Phase-out of all the Russian
to 55% and self-sufficiency ~ with new climate ~ energy and raw-materials.
in energy supply to 50%. neutrality target by 2035. A New challenges with LULUCF
=> phase-out of coal by A Fair transition => strong motivation for
2029. A Sectoral Low Carbon ~ BECCS.

A Challenge to achieve the Roadmaps by industry A Minimize the impacts on
non-ETS (i.e. ESR) GHG and commerce. citizens and companies=>
reduction target of 39% by A Non-ETS (i.e. ESR) target contradicting policies
2030. of 50% by 2030. compared with climate

targets.



Russi a has had high 1T mpact o
economy and, especially, on energy supply

ARussia used to be one of Finland

A Finland was also heavily dependent on Russian energy imports

AElectricity, fossil fuels (oil, gas, coal, nuclear fuel)
ABiomass (mainly round wood for forest industries, which side

products are used for energy, but also wood chips)
A Energy security has always been a core principle in national energy

policy making
ADiversification of the energy system with versatile energy resources

and high energy efficiency.
ATightening climate targets have, anyway, changed our energy system

rapidly with new concerns on resilience.
A Today, both Russian imports and exports are very low.




Imports from Russia were mainly fuels and
electricity until 2022 T today the largest share of
energy imports are coming from Norway

Annual value of Russian imports and exports Annual values of energy imports and exports
BINMMMHK b H ,
MEUR - Mu
12.000.000 25 000
Energy imports
10.000.000 o008 Energy exports
10 000
8.000.000
5000 -+
6.000.000 %1
-5000
4.000.000 Trade balance
-10 000
2.000.000 -15 000
2021 2022 2023 2024
mTuonti mVienti mKauppatase
0

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

—e—Import —e— Export
12/05/2026  VTT i beyond the obvious Data source: Customs (2026). International trade statistics 28



Clean energy transition can face risks in critical

raw material supply EUGs strateg

Europeds share of gl obal milnie)d productlonwa}nd r
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PHOTO: ADOBE STOCK

=  New national energy and .o SN
climate strategy and long -
term climate plan

Suomen ympdristokeskus Funded by the -
Finlands miljécentral =~ GTK m European Union Clean Energy System Transition

Finnish Environment Institute NextGenerationEU (REPower-CEST)

Funded by the European Union i NextGenerationEU. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or European Comission. Neither the European Union nor the European Comission can be held responsible for them.




Alternative pathways for long -term climate
plan with different priorities

Top-down (policy driven)

Political factors are government, trade and tax
Political policies, general political issues, changes in
leadership, regulation, and political trends.

Environment
First

Economic factors may include inflation,
Economic interest rates, exchange rates, economic growth
and unemployment levels.

(ENV)

Technological factors may include technological
Technologlcal advancements and developments, innovation
and scientific breakthroughs.

Business
First
(BI1Z)

Current norms and values

Environmental factors may include climate change,
Environmental environmental regulations, waste management
policies and consumer environmental awareness.

SanjeA pue swiou Jo abuey)d

Bottom-up (market driven, voluntary actions)
Europear, Union
NextGenerationEU

Clean Energy System Transition
s1Source: Koljonen et al. (2025) (REPower-CEST)

https://publications.vtt.fi/pdf/technoloqy/2025/T443.pdf



https://publications.vtt.fi/pdf/technology/2025/T443.pdf
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Electricifation of energy system will increase the electricity
demand but how much and how fast is the central question

Resilience, energy affordability, GHG reduction, competitiveness and fair transition to be balanced

Large investments in data centers and electrification

2010 2020 2025 2030 2035 2040 2050 2010 2020 2025 2030 bﬁ\ 2040 2050
150 220
140 N _ -
T t
130 [ Tuont 200 O Import
120 . - O Aurinko 180 O Solar
110 1 HE 160
M Tuuli B Wind
- - — 140 1

K=
90 T — i1 BE | OVesi 2 120 O Hydro
80 +1 1| 1 BE : =

o 100 i
ot [ f | msio 5 mso
60 -rlf **- - - ; 80 1 | OPeat
50+ - ! | OTurve S 60

° O Gas / Qil
40 . [ Kaasu / @ 40
30 .-,. g - - oljy 20 | M Coal
20 4+ - - — W Hiili 0 B Nudl

uclear
o , O Ydin 20 |_| |_| U |_|
0 L - R
& §z 3% §#z Tz ;¢
< z =z z z z[ = z z z 2
. SMR -
Funded the
KO|JOnen et al (2025) CIEﬂn EI"IEI"gY syStem Transition Eumpaa?\yumon
(R EPDWE r= C EST} MextGenerationEL

https://publications.vtt.fi/pdf/technoloqy/2025/T443.pdf



https://publications.vtt.fi/pdf/technology/2025/T443.pdf

Based on scenario assessments Finland could reach its 2030
2040 and 2050 climate targets but reaching climate neutrality by

2035 Is a challenge
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https://publications.vtt.fi/pdf/technology/2025/T443.pdf

Next steps

A Launch of the RePower CEST results on 25t May
2026 and its Clean Energy Roadmap for Finland

A Updating the reference scenario (WEM), including
alternative growth assumptions (economy,
Industry, etc.) in 2026-2027
ANew and/or updated information on investments,

new national and EU level policies, etc.

A Parliament elections in spring 2027
ACentral questions seem to be economy,
competitiveness as well as resilience and
security.

A New energy and climate strategy and medium-

WEM-p WEM-H WEM-L

O Other land-
use

B Emissions
(including
BECCS)

@ Forest land
and wood
products

Total emissions, Mt CO,-ekv.

: _ _ Source: Koljonen et al. (2024)
term climate policy plan by the new Government in  https:/urn.fi/lURN:ISBN:978-952-383-219-0

around 2028-20209.


https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0
https://urn.fi/URN:ISBN:978-952-383-219-0

Scarfor englishversion
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Prof. Asgeir Tomasgard
Director NTNU Energy

@NTNU SINTEF



Infrastructure and power production in Norway

A Close to 40 000 km onshore power grid
A 1791 hydropower plants (88% of power [
production)

A Norway has 8800 km of export pipeline:
A 30% ofEuropematural gas consumptio
A 50 % of the pipeline gas

A Plan to build 30GW offshore wind
A Offshore grid?

A Import/export cables to ensure energy
security in dry years



CarNorwaynanageeenergyransitiorwithounhucleapowe?

100 %

90% Grid operations
80% Secure and Stable grid
operations can be ensured

5§ 70% with known technologies at
3 low costs.
S  60%
o
2 50%
g 4 Norway ~ s unique power mix
o
z o Norway does not need nuclear power to succeed witht he

0% energy transition

10%

0%

Norway Sweden Finland
m Hydropower m Nuclear power Onshore wind

m Offshore wind Other thermal Solar power
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Systemghat can
withstandattacks
are alsoresilientto | e
other disruptions | 3

MAJOR INCIDENTS

ISOLATED INCIDENTS

@NTNU SINTEF



Protection of infrastructureg detection capacities

Theobservationpyramidt alayered complementary
systemof sensors angblatforms

A Atthe top are aerialsensors providingvide-
areacoverageandearlywarning

A Nextcomessurfacelevelmonitoringfrom
vesselandbuoys

A followed by subseasensors anéutonomous
underwatervehicles(AUVS that canperform
closerangeinspectionsand measurements

A Togethertheselayersprovidecomprehensive
coverageandthe ability to detect, verifyand
respondrapidlyto suspiciousctivity above
andbelowthe waterline.







