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Batteries — Policy context

Innovation
Council

* European Green Deal:

transforming the Union into a modern, resource-efficient and competitive

economy where

 there are no net emissions of greenhouse gases by 2050
« economic growth is decoupled from resource use

* no person and no place is left behind

* New Batteries Regulation:
=> Aims at

« Harmonising product requirements for batteries

* Minimising environmental impact of batteries

« Encouraging reuse and improving batteries collection and recycling of materials

* Providing legal certainty to unlock investments and boost the production capacity for sustainable
batteries in Europe and beyond

=>» Achieved by
 Sustainability and safety requirements for batteries
« Performance and durability requirements
 Labelling and information requirements e.g. on hazardous materials
« End-of-life management — increased separate collection, recycling and materials recovery
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HORIZON EUROPE EURATOM

* Health

* Culture, Creativity &
Inclusive Society

+ Civil Security for Society

« Digital, Industry & Space

+ Climate, Energy & Mobility

* Food, Biceconomy, Natural
Resources, Agriculture &
Environment

Joint Research Centre

European Innovation
Council

European innovation
ecosystems
European Institute of
Innovation & Technology*®
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Development
actions

Widening participation & spreading excellence Reforming & Enhancing the European R&| system

* The European Institute of Innovation & Technology (EIT) is not part of the Specific Programme 4
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What's holding back European innovation?

« Strong research performance not translated into innovation
» Lack of breakthrough/ disruptive innovations that create new
markets

Innovation
performance

Financing gaps (2 “valleys of death”) in
« Transition from lab to enterprise
« Scaling up for high-risk innovative start-ups

Innovation
funding

We need to overcome European Paradox - perceived failure of EU countries to
translate scientific advances into marketable innovations. I:l I
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The main EIC Support Schemes

Pathfinder Transition

For transforming research results
For advanced research on into innovation opportunities;
breakthrough / game-changing follow up results from EIC
technologies Pathfinder and ERC Proof of
Concept

Pathfinder Open: bottom-up
approach; no predefined topics Transition Open: no topic

Pathfinder Challenges: top- prescription

down challenge-driven calls for Transition Challenges: selected
tackling specific issues by challenges
portfolios of projects

European
Innovation
Council

Accelerator

For individual companies to
develop and scale up
breakthrough innovations with
high risk and high impact

Grant Funding
Equity Funding

Business Acceleration Service

----_’

EIC Fund: VC fund — EC shareholder / Bridging equity funding gap at early stage / Crowding in other investors

Business Acceleration Service: access to advice, to business partners and to innovation ecosystems & peers
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EIC Pathfinder

EIC BAS

Access to advice
Access to business EIC Transition

partners | activities
Access to Innovation

ecosystem & peers

EIC
Accelerator
& equity




Horizon Europe Structure

HORIZON EUROPE

SPECIFIC SPECIFIC PROGRAMME IMPLEMENTING HORIZON EUROPE & EIT*
PROGRAMME: Exclusive focus on civil applications
SLdelnt ) : Pillar | Pillar Il Pillar Il
=0 ar N ar . ar
EEEEHGE f..__;?i- EXCELLENT SCIENCE W GLOBAL CHALLENGES & - INNOVATIVE EUROPE
[ == EUROPEAN INDUSTRIAL
Exclusive focus on COMPETITIVENESS
defénce research European Research Council E I ti
& development he * Culture, Creativity & ump&g:u::itlwa o
Marie Skiodowska-Curie gill‘lll;:gu?ﬂtr::? Society
» Ci i . .
+ Digital, Industry & Space European innovation
Research Research Infrastructures + Climate, Energy & Mobility ecosystems
actions » Food, Biceconomy, Natural

Eurcopean Institute of
Innovation & Technology*

Resources, Agriculture &

Joint Research Centre

Development

actlons WIDENING PARTICIPATION AND STRENGTHENING THE EUROPEAN RESEARCH AREA

Widening participation & spreading excellence Reforming & Enhancing the European R&| system

* The European Institute of Innovation & Technology (EIT) is not part of the Specific Programme
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HE — Cluster 5 — Batteries - Call 2021

Topic Title Action Budget EU )
type Me contr

M€

2021-D2-01-01 Sustainable processing, refining and recycling of raw materials RIA 21 6-7

Advanced high-performance Generation 3b Li-ion batteries

ALADRA R supporting electro mobility and other applications s el &

2021-D2-01-03 Advar}ced hlgh-p_erformance Gepgrahon 4a, 4b (sollld-g.tate) Li-ion RIA 36 8-9
batteries supporting electro mobility and other applications

2021-D2-01-04 Environmentally sustainable processing technlq.ues app!lgd to Iargg RIA 20 5
scale electrode and cell component manufacturing for Li ion batteries

2021-D2-01-05 Manufagturlng technology Fjevelopment for solid-state batteries (SSB, RIA 26 6-7
Generations 4a - 4b batteries)

2021-D2-01-06 Sustainable, safe and efficient recycling processes RIA 30 9-10

2021-D2-01-07 Support for establishment of R&l ecosystem, ... CSA 3 3

* Expected EU contribution per project

7 topics — total budget: €160 million

Call deadline: 19 October 2021

#
Projects

European

— Commission



HE — Cluster 5 — Batteries - Call 2022

ACELS UL Action Budget = " #
type M€ Conth Projects
M€
2022-D2-01-01 Sustainable processing and refining of battery grade graphite IA 10 5 2

Interface and electron monitoring for the engineering of new and

Al B s emerging battery technologies

RIA 10 5 2
Furthering the development of a materials acceleration platform for

2022-D2-01-03 sustainable batteries (combining Al, big data, autonomous synthesis RIA 20 20 1
robotics, high throughput testing)

Towards creating an integrated manufacturing value chain in Europe:

AZADE R from machinery development to plant and site integrated design

Next generation technologies for High-performance and safe-by-

Az B YIRS design battery systems for transport and mobile applications

RIA 15 5 3
Embedding smart functionalities into battery cells (embedding

2022-D2-01-06 sensing and self-healing functionalities to monitor and self-repair RIA 15 5 3
battery cells)stainable, safe and efficient recycling processes

10 topics - total budget: €133 million

European
Commission

Call opening 28/04/22 — deadline 06/09/22

* Expected EU contribution per project



European

New approach to European Partnerships ™

New generation of objective-driven and more ambitious partnerships in support of
. agreed EU policy objectives

Strategic orientation

Systemic approach

Simple architecture and toolbox
Common set of criteria for the life-cycle

Based on Memoranda of Based on a joint programme Based on long-term dimension
Understanding/contractual agreed and implemented by and need for high integration;
arrangements; implemented partners; commitment of partnerships based on Art
independently by the partners partners for financial and in- 185/187 of TFEU and the EIT

and by Horizon Europe kind contributions legal acts for 2021-2027
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Overview of 49 candidate European Partnerships oo

Council

PILLAR II - Global challenges & European industrial competitiveness

CLUSTER 1: Health CLUSTER 4: Digital, Industry CLUSTER 5: Climate, Energy CLUSTER 6: Food, EIT
& Space & Mobility Bioeconomy, Agriculture, ...

Rescuing Biodiversity to
Safeguard Life on Earth

Transformation of health

systems Climate Neutral,
Sustainable & Productive
Chemicals risk Blue Economy
assessment
Connected and Automated ERAELEZZU
ERA for Health ) RA-Lo TSR
Al-Data-Robotics

Animal Health & Welfare*

Rare diseases® ) Batteries
Photonics Accelerating Farming

One-Health Anti Microbial LEIU-C1I 21Ul Systems Transitions*
Resistance* waterborne transport

Agriculture of Data*
Personalised Medicine* Clean steel — low-carbon Zero-emission road

Pandemic Preparedness®

Co-funded or co- Processes4Planet Built4People

Safe & Sustainable Food
System*

programmed - CROSS-PILLARS Il AND 11l
Global competitive space Clean Energy Transition
systems European Open Science Cloud
Institutionalised Partnerships (Art 185/7) Driving Urban Transitions

Institutionaised partnerships / EIT KICs

Il Co-Programmed
Co-Funded * Calls with opening dates in 2023-24
** Calls with opening dates not before 2022




COMBINING RESEARCH POLICY
WITH INDUSTRIAL POLICY

To establish by 2030 in Europe the best in the world innovation ecosystem

to boost a competitive, sustainable and circular European battery value chain

and to drive the transformation towards a carbon-neutral society




Launched by EC in 2017

European
Innovation
Council

Launched and managed by KIC Innoenergy

The battery R&l{andscape in Europe

Other initiatives at ELJ or national level
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Under Horizon Europe, the whole battery research value chain
activities are covered by Batt4EU (co-programmed Partnership)

- Only a partnership, i.e. a long-lasting and coordinated effort involving industry,
research and the public sector, can live up to the challenge and bring predictability to
the European battery value chain stakeholders.

*  Running from 2021-2030
* EU Contribution €925 M, to be matched by private side

Partnership Vision:

To establish by 2030 in Europe the best in the world innovation ecosystem
to boost a competitive, sustainable and circular European battery value chain

and to drive the transformation towards a carbon-neutral society
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search and industrial policies in Europe

European Partnerships in Horizon Europe

CLEAN HYDROGEN
EUROPEAN PARTNERSHIP

,A - + m Hydrogen

Europe

Partnership Association Eoropean

=2 e

First Industrial Deployment: I:'?pnrtant Projects of Common European Interest (IPCEls)

BATTERY IPCEIls

public support + 14 B€ private investment)

HYDROGEN IPCEI

by Simon Perraud — CEA LITEN I:I I



Batt4EU covers all parts of the battery value chain

ltems in RED: core activities of Batt4EU, performed mainly inside the partnership.

Application
Materlals Integration*

» Active material and related Cell design » Decarbonised transport » Re-use
components (battery-grade raw > Advanced technologies for » Stationary energy storage. » Collecting,
materials, cathodes, anodes, manufacturing sorting,
binders, electrolytes (particularly » Specialised equipment for dismantling and
solid-state future electrolytes), the new manufacturing *For applications sectors with recycling
processes and equipment to technologies... a dedicated partnership, this » Secondary raw
manufacture them, and novel » Assembly technologies dedicated partnership will take materials
methods for accelerated discovery > ... the lead on the downstream >
and engineering of materials and Ré&lI segments activities
interfaces) specific to this sector

» Other materials (separators,
casing, mechanical
components,...)

Appropriate balance between short-to-medium term and long-term R&l activities

»enhancement of close-to-market Li-ion technologies (TRL 5-8)
»new promising and longer-term breakthrough technological solutions (TRL 2-4




Batteries — IPCEl — December 2019

Commission approves €3.2 billion support by seven

Member States for project of common European
interest for battery value chain

Raw and advanced Cells and Battery
materials modules systems
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Batteries — IPCEIl — January 202

European

Commission approves €2.9 billion support by
twelve Member States for second important
European project for battery value chain

Raw and advanced
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Innovation Fund

Production and use of
Renewable energy

including manufacturing plants for
components

Energy-intensive
industries

including substitute products

Carbon Capture
Use and Storage

European
Innovation
Council
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Innovation Fund - Key features

Financed from the
revenues of the EU
Emissions Trading System




Portfolios approach o I
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Thematic
portfolios
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Introduction to EIC Green Technologies Thematic Portfolios
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Introduction to EIC Green Technologies Thematic Portfolios I:I I




Energy storage: Electrochemical (Pathfinder) e

Council

P - Multi-electron processes for light driven electrodes and electrolytes in
conversion and storage of solar energy

ILP - A marketable polymer based Al-Si battery

P - Nanostack printing for materials research

CSA - Battery 2030+ at the heart of a connected green sociey

P — European Magnesium Interactive Battery Community

P — Calcium rechargeable Battery Technology

P - High density Li battery

P — Shaping Covalent Organic Frameworks for Industrial Applications

P -Light to store chemical energy in reduced graphene oxide for electricity L
generation

P -Fully OX|de based zero-emission and portable energy supply . I

P - Nanoma c <Ji=10 U dlil erieray adl'VE U dalid 10 e Xl=-gerierdlio

internet of things ]

I B B



Council

Energy storage: Thermal Storage (Pathfinder) —guoeeer -

AMADEUS - 737054

NATHALIE — 945858

MOST - 951801

Magenta — 731976

Waste-not — 951976

Harmonic — 801229

P — Next generation materials and solid state devices for ultra high
temperature energy storage and conversion

ILP — New Markets technological positioning for ultra high temperature latent
heat storage

P - Molecular Solar Thermal Energy Storage Systems

P - Magnetic nanoparticles based liquid energy materials for thermoelectric
device applications

P - Waste heat recovery through near field thermophotonics

P - HierARchical Multiscale Nanolnterfaces for enhanced Condensation
processes

I

L 4

P - Immersed-cooling concepts for electric vehicle battery packs using
viscoelastic heat transfer liquids

—
—
I24
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Portfolio Energy storage: EIC accelerator Counci

Electrochemical: ZapGoCharger, POWERSTORE, Stoli Catalysis, FOCALSPEC, HYCAP, ENERZ,
Nano-Edison, AVILOO bcheck, GREENMEM, ...

Flying wheels: Teraloop EES, ...

Supercaps: X-CAP, Skeleton, ...

Thermal Storage: CRC, AEROPCM, HP-moses, tubelCE, smartheat, hotr chip,
gasheatpumpsalt, Echea, HEAT2VALUE, ..
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Thank you!

Francesco.matteucci@ec.Europa.eu
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