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IMPORTANT NOTICE

Dear reader,

Although our Battery Atlas looks at the European battery 
market from many different angles and business areas,  
this document does not claim to be exhaustive. The third  
edition of the Battery Atlas thus once again reflects a 
snapshot in time. Nevertheless, all readers are invited to 
contribute to the topicality of this growing work. We will be 
happy to incorporate suggestions and additions submitted 
in writing into the next, updated edition.

Sincerely, 
Your Battery Atlas Editorial Team
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Prof. Dr. Heiner Hans Heimes

DEAR READERS, INTRODUCTION

The battery has become a key technology for our indus-
trial future. It will determine whether value creation,  
employment, and technological sovereignty remain in  
Europe – or whether we enter into lasting dependencies. 
With the third edition of the Battery Atlas, we build on an 
established foundation and continue documentation 
that now allows developments, progress, and shifts  
within the battery ecosystem to be traced over several 
years.
From my daily work in research and industry, I know that 
the real challenge does not lie in inventing new battery 
concepts, but in the controlled, economical, and scal
able production of battery cells. Producing a cell in the 
laboratory is relatively simple. Manufacturing it in large 
volumes with consistent quality, low scrap rates, and 
competitive costs, however, is a highly complex indus-
trial process. This is precisely where competitiveness is 
decided.
Today, Asian manufacturers have a significant lead over 
the rest of the world, which is due less to individual tech-
nological breakthroughs than to decades of production 

experience. This experiential knowledge cannot be 
caught up in the short term. It arises from the continuous 
optimization of processes, materials, machines, and 
quality strategies on an industrial scale. Europe there
fore faces the task of consistently and collectively pro-
gressing along this learning curve.
At the same time, battery cell production must not be 
viewed in isolation. Its success depends largely on a 
strong machinery and plant engineering sector, on ma-
terial manufacturers, automation specialists, as well as 
logistics and quality systems. This is precisely where 
Europe’s strengths lie. Over successive editions, the 
Battery Atlas has made visible how these competencies 
have evolved and increasingly interconnected. If they 
are systematically integrated with battery cell manu-
facturing, an industrial ecosystem emerges that creates 
value far beyond just the cell itself.

The Battery Atlas 2026 offers a comprehensive and 
multifaceted overview of the European battery industry 
and its value chains. Using thematically structured 
maps, it visualizes the geographic distribution,  
specialization, and interconnections of key players  
shaping Europe’s battery ecosystem. This approach 
provides a transparent view of complex industrial 
structures and enables clear comparisons across  
regions and value chain segments.
A key map on battery cell production highlights exist
ing and planned manufacturing facilities, showing  
capacities and emerging hubs crucial for meeting 
growing demand. Additional maps cover battery cell 
components and active materials, illustrating supplier 

locations and their impact on performance, cost, and 
security of supply. A map on machine and plant manu-
facturers emphasizes the role of specialized equip-
ment providers as the backbone of large-scale produc-
tion. Technological progress is reflected in a map on 
solid-state battery activities, showing Europe’s efforts 
to develop next-generation batteries with higher ener-
gy density, safety, and sustainability.
Sustainability is addressed through a battery recycling 
map, highlighting facilities involved in material recov
ery and the importance of circular economy approach
es. Another map on quality assurance and testing  
facilities identifies institutions validating battery safety, 
reliability, and performance.

Meanwhile, another key pillar is recycling. Batteries are 
not only energy storage devices but also repositories of 
raw materials. Efficient recycling processes with high re-
covery rates are a prerequisite for economic resilience, 
ecological sustainability, and long-term security of sup-
ply. Here too, the Battery Atlas documents the growing 
importance of recycling technologies and companies as 
integral partners of the battery industry – technological-
ly, economically, and strategically.
To successfully pursue this path, transitional solutions 
are also required. Production ramp-ups must be 
enabled even if they are not yet cost-competitive at the 
outset. What matters is the build-up of know-how, the 
stabilization of processes, and the accumulation of in-
dustrial experience. Only from this does long-term com-
petitiveness emerge.
In this context, the Battery Atlas sees itself as a tool for 
orientation and collaboration. Across its editions, it 
highlights competencies, stakeholders, and interfaces 
along the entire value chain – from research and devel
opment through machinery and plant engineering  
to recycling and qualification. The goal is to facilitate 
collaboration, make gaps visible, and support the devel
opment of a strong, integrated battery industry.
If we view battery production as a collective industrial 
task and consistently pool our existing strengths,  
Europe still has the opportunity to play an active and in-
fluential role in this key area of technology.

Best regards,

Solid-State Battery Manufacturers

Published bySolid-State Battery 
Manufacturers
as of January 2026

Selection as an “SSB manufacturer” if solid electrolyte is processed.
“Ramp-up” phase can include construction phase. All data based on official announcements.

NETHERLANDS

GREAT BRITAIN

BELGIUM
FRANCE

Headquarter Solid electrolyte Founded

Arnhem Unknown 2022

Headquarter Solid electrolyte Founded

Ninove Oxide, 
sulfide 2023

Sint-Truiden Composite 2021

Headquarter Solid electrolyte Founded

Romsey Oxide 2009

Warrington Oxide1 2017

Cambridge Polymer 2022

Headquarter Solid electrolyte Founded

Ergué-Gabéric Polymer 2011

Dardilly Oxide4 2011

Toulouse Polymer 2003

Taoyuan City5 Oxide 2006

SPAIN

NORWAY

ITALY

GERMANY
Headquarter Solid electrolyte Founded

Garching Oxide 2024

Berlin Polymer3 2020

Headquarter Solid electrolyte Founded

Monterubbiano Unknown 2025

Villa Minozzo Unknown 2017

Headquarter Solid electrolyte Founded

Oslo Oxide2 2012

Headquarter Solid electrolyte Founded

Vitoria-Gasteiz Polymer
Composite 2011

1 Sodium-metal chloride battery
2 Focus on microbatteries
3 Within cathode
4 Thin-film battery
5 Production facility planned in Dunkirk

SWITZERLAND
Headquarter Solid electrolyte Founded

Frauenfeld HPB license 2022

Phase

R&D

Ramp-up

Launched

x8
x7

x2

Authors: Dennis Kim, Jan Felix Plumeyer, 
Tobias Allex, Heiner Heimes
(PEM RWTH Aachen University)

Module & Pack Manufacturers

NETHERLANDS

GREAT BRITAIN

BELGIUM

LITHUANIA

HUNGARY

GERMANYPublished by

Helmond
Nieuw-Vennep
Haarlem

Hams Hall
Sunderland
Wantage
Banbury

Gent 
Brussels
Wallonia

FRANCE
Poitiers  

Brassac-lez-Mines

Billy-Berclau

Dunkerque

Lambres-lez-Douai

PORTUGAL
Sines*

AUSTRIA
Karlsdorf  
Rainbach i. M.
Bad Leonfelden

SWEDEN

Södertälje  

Gothenburg

Vilnius  
LATVIA FINLAND

Riga  Tampere  
Salo
Uusikaupunki

Sveta Nedelja

CZECH REPUBLIC
Nosovice Mladá Boleslav

Debrecen  

Debrecen*

Göd

Iváncsa

Marcali*

Fót; Komaron; Szeged 

ROMANIA
Bucharest
Timisoara*

Wittenberg 

Ludwigsfelde

Glauchau

Wildpoldsried

Flintbek

Arnstadt

Thale

Thale

Achern

Sachsenheim
Leipzig  

Karlstein

Kleinostheim

Paderborn

Herne

Darmstadt

Ellwangen

Kölleda 

Aschaffenburg

Aschaffenburg

Grünheide

Künzig
Iggensbach  

Mönchengladbach

Stockdorf

Kirchardt

Kaiserslautern*

Itzehoe

Hildburghausen

Nordhausen

Nürnberg

Ingolstadt
Böllinger Höfe  

Aachen

Kamenz
Untertürkheim
Brühl
Sindelfingen

Leipzig
Regensburg
Dingolfing
Irlbach-
Straßkirchen*

ITALY
Turin  

Teverola

Modena

Sant’Ilario d’Enza

Pont-Saint-Martin

Rousse

POLAND

Jawor

Gdansk

Wrocław 

Gliwice

Gliwice

Warszawa 

Warszawa     

BULGARIA

SLOVAKIA

Trnava
Bratislava

GREECE
Xanthi

SPAIN
Martorell
Figueruelas
Valencia
Navarra

SWITZERLAND

Schwyz
Winterthur

Yverdon-les-Bains

NORWAY
Trondheim 

Godvik
Rogaland

Battery Module & Pack 
Production Companies 
as of January 2026

Cologne Braunschweig

*under construction

Göttingen

Schorndorf

CROATIA

NORTH MACEDONIA
Skopje

Authors: Artur Scheibe,
Janis Schwippe,
Heiner Heimes
(PEM RWTH Aachen University)

Active Material Suppliers

SWEDEN

NETHERLANDS

GREAT BRITAIN

FRANCE

SPAIN

NORWAY

ITALY

POLAND

All data based on official announcements. All values in tons per year.

FINLAND

GERMANY

Battery Active Material
Production (excerpt)
as of January 2026

Published by

Weimar 4,000 CAM LFP 2022

Spremberg 10,000 AAM Silumina 2024

Schwarzheide 10,000 CAM NCA, NMC 2023

Kaiserslautern 20,000 Electrolyte

Hagen 15,000 pCAM 202x

Sundsvall XXX AAM Si-Graphene 2025

Lulea 19,500 AAM NG 2028

Harjavalta XXX pCAM 20XX

Vaasa 30,000 AAM NG 2026

Vaasa 30,000 CAM LFP 20XX

Kokkola 20,000 pCAM 2019

Vaasa 100,000 AAM SG 20XX

Kotka 60,000 CAM NMC/NCA 20XX

Nysa 60,000 CAM NMC 202X

Teesside 30,000 pCAM, CAM NMC 2030

Herøya 2,000 AAM SG

Morrow 80,000 CAM LFP, LNMO 2028

Authors: Andrés Zapata Valencia, 
Valentin Mussehl, Heiner Heimes 
(PEM RWTH Aachen University)

Altech Advanced 
Materials AG

Delft XXX AAM SG 202X

Broek op Langedijk 300 AAM Si 20XX

Dunkirk 40,000 pCAM, CAM NMC 2027

Saint-Saulve 25,000 CAM NMC 2028

ESTONIA
Tallinn 1,000 AAM SG 2027

DENMARK
Frederiksund 200 CAM LNMO

Engis XXX CAM LFP

HUNGARY

Debrecen 54,000 CAM NMC, NCA 2025

Ács 100,000 CAM NMC 2026

BELGIUM

Arese 12 Electrolyte 2025

= 100,000t/a

Si          à Silicon

SG        à Synthetic graphite

NG       à Natural graphite

NMC    à Nickel Manganese Cobalt

LFP      à Lithium Iron Phosphate

LNMO à Lithium Nickel Manganese Oxide

NCA     à Nickel Cobalt Aluminum

Sabo 27,000 AAM Si 2027

Hunan Yuneng XXX CAM LFP 202X

CAM  à Cathode active material

pCAM à Precursor cathode active material

AAM  à Anode active material

Passive Battery Cell Components Companies

Passive Battery Cell 
Components Manufacturers
as of January 2026

GREAT BRITAIN

Gloucester

Holmes 
Chapel

London

IRELAND

Waterford

NETHERLANDS

Utrecht

Oegstgeest

FRANCE
Colombes

Gardanne

Sevran

Nantes

SWITZERLAND

Wollerau

Baar

ITALY

Zola Predosa

HUNGARY

Tatabánya

Nyíregyháza

Nyíregyháza

SWEDEN

Finspång

Eskilstuna 

POLAND

Dąbrowa Górnicza

GERMANY

Obertshausen

Essen

Oberkirch

Mainz

Berlin

Wickede

Weinheim

Neuwied

Leverkusen

Greven

Achern

Eislingen

Roth

Stuttgart

Schwandorf

Düsseldorf

Löchgau

Nuremberg

Limburg

Eschenbach

Korntal-
Münchingen

Kirchardt

Marsberg

Düsseldorf

Dettingen

EUROPE

Authors: Benedikt Späth, Heiner Heimes 
(PEM RWTH Aachen University)

Published by

NORWAY

Kokstad

Grevenbroich
Norderstedt

Brussels

BELGIUM PORTUGAL

Mozelos

AUSTRIA

Vienna

Attnang-
Puchheim

Traun

Loipersbach

Equipment Suppliers

Battery Production
Equipment Manufacturers
as of January 2026

Published by

SWEDEN FINLAND

33

2

2
1

1
1

2

11

1
1

2

6

1

43

15
11

55

6

Electrode manufacturing

Cell assembly

Cell finishing

Module & pack production

POLAND

2
1

GERMANY

SPAIN

Atmosphere conditioning

6
2
1

2
1
1

AUSTRIASWITZERLAND

ITALY

2
2

5
5

2

GREAT BRITAIN

BELGIUM

FRANCE

NETHERLANDS

DENMARK

1

HUNGARY

3
1

1
1Authors: Sebastian Wolf,

Heiner Heimes 
(PEM RWTH Aachen University)

Recycling Companies 

NETHERLANDS

GREAT BRITAIN

BELGIUM

FRANCE

SPAIN

NORWAY

ITALY POLAND

BULGARIATÜRKİYE

GERMANY

SWITZERLAND

Krefeld 4,500 M, H 20,000 2027

Hamburg M, H

Schwarzheide M, H 15,000 20XX

Randersacker D 25,000 20XX

Aachen 120 M, H 10,000 2027

Dormagen M, H 2027

Wendeburg 3,000 M, D 5,000 2026

Hettstedt 20,000 M

Zwickau 3,500 M

Kirchardt 3,000 M

Goslar H 20,000 2029

Aachen H 3,000 2029

Magdeburg 10,000 M 30,000 20XX

Aue 10,000 M, H, P

Heide

Hagen 2,500 H 15,000 20XX

Bremerhaven 10,000 M

Meppen 30,000 M

Munich 500 H 30,000 20XX

Baudenbach 5,000

Salching D

Rotterdam 10,000 M

Dour 20,000 D
Olen H 100,000 2027

Hoboken 7,000 P

Zawiercie 12,000 2026

Legnica 3,600 M
Bukowice 7,000 M, H
Wszemirów

Wroclawskie

Żarki

Zawiercie

Wimmis 4,000 M

Freienstein 200 D

Biberist 9,000 M

Kocaeli 10,000 Medet 8,000
Stara Zagora D 50,000 2028

Burgas M 14,000 2026

Teesside M, H 50,000 2026

Devon 100 M, H 8,000 2026

Manchester 6,000 M, H

Darlaston 20,000 M

Newport

Wolverhampton 22,000 20XX

Minworth 5,000 M, H

Saint-Laurent-Blangy 15,000 M

Hordain M

Harnes 10,000 M

Saint Quentin 1,000 H, P 5,000 20XX

Grenoble 600 M

Dieuze 4,000 M

Amneville 7,000 H

Alicante M, H 45,000 20XX

Cubillos del Sil 8,000 20XX

Erandio

Navarra M, H 10,000 20XX

Valladolid 6,000 2027

Fredrikstad 12,000 M

Moss 10,000 M

Kristiansand P

Portovesme H 50,000 20XX

Seval 15,000 M
Riplastic 15,000 M

Halmstad 10,000 M 20,000 2029

SWEDEN

LUXEMBOURG
Mondercange

Battery Recycling 
Projects
as of January 2026

Published by

Authors: Natalia Soldan, Ali Bajaber, Heiner Heimes 
(PEM of RWTH Aachen University)

All data based on official announcements. All values in tons per year. No claim to completeness and accuracy.
M – Mechanical recycling
H – Hydrometallurgy

P – Pyrometallurgy
D –Direct recycling

FINLAND
Nivala 800 M 3,000 20XX

Harjavalta 1,000 H 30,000 20XX

Ikaalinen 5,000 M

Passive Battery System Components Comp.

SERBIA

SLOVAKIA

FRANCE

H – Housing components
LV – Low-voltage

T – Thermal systems
HV – High-voltage

GERMANY

GREAT BRITAIN

ITALY

Multiple company listings possible.

AUSTRIA CHE

BELGIUM

H

NLD

POLAND

ROMANIA

CZECH REPUBLIC

NORWAY SWEDEN

ESTONIA

Published by

Authors: Maximilian Graaf, Heiner Heimes 
(PEM RWTH Aachen University)

SLOVENIA

DENMARK

HUNGARY

MKD

BULGARIA UKRAINE

T

LV

LV

HV

T, LV

T

T

H

H

H

H

HV

HV

T

T

T

H

H

H

H

H, HV

HV, LV

HV

HV

HV

T

T, H

T

H

H

H

H

H

H

HV

HV

LV

T

T

H

H

HV

HV

HV

HV

LV

LV

LV

T

T, H

H

H

H

H

HV, LV

HV
T

LV

T

LV

LV

T

H

HV

H

T

HV

H
H

T, H

H

LV
T

HV

HV
T, H
HV

LV

H

T

LV

T

H

T

HV

LV

T

T

H

H

H

T, H

LV

H

T

LV

H

HV

HV

H

H

T

HV

T

LV

LV

H

T, H

LV

H

LV

H

T

HV

HV

H

H

LV

LV

LV

T

LV

H

HV

LV

H

H

H

T, H

T

H

LV

H

T

H

H

T

LV

H

T, H

LV

LV

T

H

H

H

HV

LV

T, H

T, H

LV

LV

T

LV

T

T

T

H

H

LV

H

LV

H

T

HV

H

T, H

H

T

T

H

T

H

LV

H

H

T

LV

LV

HV, LV

T

T, H

H

H

T

T

THV

HV

T

HV

LV HV

HV

T, H

LV

H

T

LV

T, H

IRELAND
LV

H

HV

LUX

LV

LV

H

HV, LV

H

LV

H

HV

T, H

LV

H

H

HV

T

H

H

T

T

LV

LV

LV

H

H
T

T

H
H

H

T

T

TÜRKİYE

H

Predominantly, but not exclusivelyPassive Battery System 
Components Manufacturers
as of January 2026

PORTUGAL SPAIN

PEM of RWTH Aachen University
Prof. Dr.-Ing. Heiner Heimes
Member of PEM Institute Management

Phone  +49 241 80 230 29
E-mail  H.Heimes@pem.rwth-aachen.de
Web  www.pem.rwth-aachen.de

Are you interested in 
an exchange of ideas? 
Feel free to contact us!

Overall, the 2026 Battery Atlas provides an integrated perspective on  
Europe’s battery landscape, combining production, supply, technology, 
and sustainability insights. It supports informed decision-making for  
industry, research, and policy stakeholders, offering a clear view of current  
capabilities and future development potential.

1st edition 2nd edition 3rd edition

Battery Cell Manufacturers

SWEDEN

GREAT BRITAIN

FRANCE

SPAIN

PORTUGAL

NORWAY

POLAND

SLOVAKIA

HUNGARY

ITALY

SERBIA

All data based on official announcements. 

GERMANY

Battery Cell
Manufacturers
as of February 2026

Willstätt 2020 2.5 GWh

Salzgitter 202X 40 GWh

Erfurt 202X 14 GWh

Nordhausen 202X 0.5 GWh

Heide 202X X GWh

Flintbek 2026 10 GWh

Grünheide 2027 X GWh

Nördlingen 2024 X GWh

Gothenburg 2026 50 GWh (Paused)

Mariestad 2030 X GWh

Skelleftea X X GWh

Wroclaw 2025 115 GWh

Debrecen 2025 100 GWh

Debrecen 2026 28 GWh

Göd 202X 40 GWh

Komarom & Ivancsa 2028 47.3 GWh 

Nyiregyhaza 202X X GWh

Sommerset 2027 40 GWh

Sunderland 2030 35 GWh

Douvrin 2029 5 GWh

Douvrin 2030 40 GWh

Dunkirk 2030 50 GWh

Quimper 2032 25 GWh

Douai 2029 30 GWh

Dunkirk 2030 16 GWh

Sagunt 202X 40 GWh

Vitoria-Gasteiz 2027 10 GWh

Navalmoral de la Mata 2025 50 GWh

Zaragoza 20XX 50 GWh

Valladolid 2029 32 GWh

Agder 20XX X GWh (Paused)

Rogaland 202X X GWh

Voderady 2020 10 GWh

Šurany 202X 40 GWh

Terevola 2024 8 GWh

Serbia 2032 32 GWh

Subotica 2027 48 GWh

Sines 2028 15 GWh

Σ = 1,023 GWh + X

Published by

Authors: Gerrit Bockey, Heiner Heimes 
(PEM of RWTH Aachen University)

Battery Testing Facilities

SWEDEN

NETHERLANDS

GREAT BRITAIN

BELGIUM

FRANCE

SWITZERLAND

NORWAY

AUSTRIA

All data based on official announcements. No claim to completeness and accuracy.

GERMANYBattery Testing
Facilities
as of February 2026

Arnheim

Helmond

Maurik

Enschede

Spijkenisse

Stockholm
Gothenburg,
Nykvarn, Borås
Södertälje

Borås

Genk

London

Silverstone

Shoreham-by-Sea

Bedford

Nuneaton

Gloucester

Wednesbury

Leatherhead

Oxfordshire

Saint Quentin en 
Yvelines
Bordeaux, Chambéry,
Grenoble, Le Cheylas
Bruay-la-Buissière
Osny

Biel/Bienne

Neuchâtel

Kjeller

Trondheim

ITALY

FINLAND
Helsinki

Tampere

Uusikaupunki

SPAIN
Barcelona

Tolosa

Valladolid

Galicia

Vienna

Graz

Eisenstadt

Traboch

Hartberg

POLAND

Warsaw

Bielsko-Bialała

Authors: Niklas Kisseler, Tom Schäfer
(PEM RWTH Aachen University)

Aachen

Salzbergen

Freiburg

Munich

Munich, Unterschleißheim

Sandersdorf-Brehna, Aachen

Ludwigsburg

Blomberg

Zwickau

Klettwitz

Augsburg

Zenting

Würzburg

Offenbach

Landau

Ulm

Bad Friedrichshall

Bad Neustadt

Karlstein

Lichtenau

Rastatt

Stollberg

Betzigau

Braunschweig

Kaufbeuren

Garching

Saarbrücken

Stuttgart

Sailauf

Nürtingen

Winterbach

Plattling

Aschaffenburg

Pfinztal

Bochum

Efringen-Kirchen

Loxstedt-Stotel

Schweinfurt

Turin

Milan

Torrita di Siena

Pisa

Trieste

Reggio Emilia

Published by

Battery Quality Assurance Companies

NETHERLANDS

Published byQuality Assurance in
Battery Production
as of February 2026

48

25

15

23

11

1

2
1

1

2
1

3

32

4

1
11

2

11

3

2
1

12
1

11

1

Authors: Paul Lingohr, Heiner Heimes 
(PEM RWTH Aachen University)

GERMANYFINLANDSWEDENDENMARK

CZECH REPUBLIC

BELGIUM

GREAT BRITAIN

FRANCE

SWITZERLAND

AUSTRIA

ITALY

Electrode manufacturing

Cell assembly

Cell finishing

Module & pack production
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BATTERY CELL MANUFACTURERS

BATTERY CELL MANUFACTURERS

INITIAL POSITION & MAP UPDATE
Europe’s battery industry is transforming, but the path 
remains uncertain. Announced capacity has fallen from 
more than 2,000 gigawatt-hours in 2023 to about 
1,190 gigawatt-hours by early 2025, reflecting the 
“Trough of Disillusionment.” As viable projects emerge, 
Europe is moving toward the “Slope of Enlightenment,” 
where realistic business models replace earlier specula-
tive plans.

ANALYSIS
A clear sign of uncertainty is the widespread use of 
“202X” and “20XX” placeholders across Europe, show-
ing how many projects lack concrete completion dates. 
These vague timelines stretch across the continent, indi-
cating systemic challenges rather than isolated delays.
Europe’s difficulties in conventional battery manufac
turing became apparent as leading projects faced pro-
duction delays, quality issues, and financial crises. The 
bankruptcy of a major European cell manufacturer in  
late 2024 highlighted the harsh reality of competing 
directly with established Asian players, who benefit from 
decades of experience, integrated supply chains, and 
lower costs.
This setback raises a crucial question: Should Europe 
try to compete head-to-head in conventional lithium-ion 

Debrecen, illustrates how competitive conditions lure 
Asian manufacturers – yet also raises the risk that Europe 
becomes a production site for foreign technology.
Challenges remain, as Asian companies dominate much 
of planned expansion. Of the 1,190+ gigawatt-hours 
projected, roughly 673 are led by Asian manufacturers. 
The reduction from more than 2,000 gigawatt-hours  
reflects a market correction, leaving only projects with 
robust business cases.

OUTLOOK
Europe’s battery future requires a realistic assessment. 
The industry is emerging from its “Trough of Disillu
sionment,” having shed overambitious projects. This 
painful process may position survivors for productivity, 
potentially in different technological domains than origi-
nally planned.
Repurposing existing infrastructure tests Europe’s 
adaptability. Can large investments be redirected to
ward next-generation chemistries where Europe might 
genuinely compete? Instead of expanding conventional 
lithium-ion capacity against Asian dominance, the focus 
could shift to flexible platforms for emerging technolo-
gies, turning late entry into a strategic advantage.
This raises key questions: Should public support con
tinue backing conventional manufacturing or pivot to-
ward next-generation technologies? Could new cham-
pions in alternative chemistries provide a more viable 
path to technological sovereignty? Transforming failed 

battery mass production, or focus on areas of compara-
tive advantage? The acquisition of failed European ca-
pacity by companies developing next-generation chem
istries – such as lithium-sulfur – suggests a promising 
alternative. Rather than replicating Asian success,  
Europe could leapfrog into future battery technologies.
Next-generation chemistries – lithium-sulfur, solid-state, 
sodium-ion – offer advantages such as higher energy 
density, more abundant materials, improved safety, and 
lower environmental impact. Crucially, these technolo-
gies have not yet been industrialized at scale, meaning 
Asian manufacturers hold no decisive lead. By repur
posing existing infrastructure – cleanrooms, logistics 
networks, testing facilities, and skilled workforces –,  
Europe could transform apparent failure into strategic 
opportunity.
The key challenge is whether production lines for con-
ventional cells can adapt to fundamentally different 
chemistries. If so, European facilities could become 
testbeds for the batteries of the 2030s, establishing a 
new strategic direction focused on next-generation 
technologies.
Regional patterns vary. Areas with coordinated govern-
ment support attract concrete investments, while 
market-driven regions show more “202X” placeholders. 
Hungary’s rise to 215.3 gigawatt-hours, including 128 in 

conventional capacity into platforms for advanced 
technologies could hold the answers.
The next two to three years are decisive. Projects cur-
rently operational or under construction – about 300 to 
400 gigawatt-hours – define realistic near-term capaci-
ty in conventional technologies. The remaining 800+ 
gigawatt-hours depend on sustained political will and 
whether these “202X” projects pursue conventional or 
next-generation approaches.
The potential emergence of new champions focused on 
alternative chemistries is compelling. It will test whether 
Europe can leverage setbacks into strategic pivots, re-
purpose infrastructure, and exploit next-generation 
technologies to achieve a competitive edge. Success 
demands coordinated industrial policy, sustained in-
vestment, and strategic clarity about where Europe can 
genuinely compete. The race is not over, but bridging 
the gap may require embracing new technologies rather 
than catching up in existing ones.

If Europe can repurpose existing 
infrastructure – cleanrooms, logistics 
systems, testing facilities, skilled  
workforces – for alternative  
chemistries, it could transform  
apparent failure into strategic  
opportunity.

SWEDEN

GREAT BRITAIN

FRANCE

SPAIN

PORTUGAL

NORWAY

POLAND

SLOVAKIA

HUNGARY

ITALY

SERBIA

All data based on official announcements. 

GERMANY

Battery Cell
Manufacturers
as of February 2026

Willstätt 2020 2.5 GWh

Salzgitter 202X 40 GWh

Erfurt 202X 14 GWh

Nordhausen 202X 0.5 GWh

Heide 202X X GWh

Flintbek 2026 10 GWh

Grünheide 2027 X GWh

Nördlingen 2024 X GWh

Gothenburg 2026 50 GWh (Paused)

Mariestad 2030 X GWh

Skelleftea X X GWh

Wroclaw 2025 115 GWh

Debrecen 2025 100 GWh

Debrecen 2026 28 GWh

Göd 202X 40 GWh

Komarom & Ivancsa 2028 47.3 GWh 

Nyiregyhaza 202X X GWh

Sommerset 2027 40 GWh

Sunderland 2030 35 GWh

Douvrin 2029 5 GWh

Douvrin 2030 40 GWh

Dunkirk 2030 50 GWh

Quimper 2032 25 GWh

Douai 2029 30 GWh

Dunkirk 2030 16 GWh

Sagunt 202X 40 GWh

Vitoria-Gasteiz 2027 10 GWh

Navalmoral de la Mata 2025 50 GWh

Zaragoza 20XX 50 GWh

Valladolid 2029 32 GWh

Agder 20XX X GWh (Paused)

Rogaland 202X X GWh

Voderady 2020 10 GWh

Šurany 202X 40 GWh

Terevola 2024 8 GWh

Serbia 2032 32 GWh

Subotica 2027 48 GWh

Sines 2028 15 GWh

Σ = 1,023 GWh + X

Published by

Authors: Gerrit Bockey, Heiner Heimes 
(PEM of RWTH Aachen University)

Source: www.battery-atlas.eu; abstract, no claim to completeness
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*Exemplary cases

Gartner Hype Cycle



8 9

MODULE & PACK MANUFACTURERS

INITIAL POSITION & MAP UPDATE
The updated map from January 2026 shows that Eu
rope’s manufacturing industry for battery modules and 
packs continues to expand, with almost 120 companies 
now identified. Germany remains the central production 
hub in terms of announced projects, followed by Poland 
and Hungary, while countries in Southern Europe and 
Scandinavia are gaining significance. At the same time, 
capacity is increasingly shifting toward Eastern Europe, 
particularly to the Czech Republic, Slovakia, and Roma-
nia. Also, Southern Europe is rising in relevance, as new 
projects in Portugal, Spain, and Italy expand Europe’s 
battery production footprint. Energy costs seem to be 
increasingly shaping location decisions, with competi-
tive or politically supported prices enhancing regional 
attractiveness. This trend is further accompanied by tar-
geted corporate investments that accelerate regional 
development trajectories. Together, these dynamics are 
shaping the European production landscape with vary
ing strategic priorities and levels of production maturity 
and capacity.
 
ANALYSIS
The map indicates that capacity growth and invest-
ments are concentrated in regions characterized by 
political stability and favorable subsidy frameworks. 

ues to rise for both passenger cars and commercial 
vehicles, while stationary energy storage systems are 
expanding rapidly, driven by the growth of renewable 
energy and the need for grid stability. Aerospace, rail, 
and maritime applications – while currently accounting 
for only minor shares – are gaining importance due to 
decarbonization targets and the drive to reduce life  
cycle emissions in all modes of transport. It remains to 
be seen to what extent the shift toward stronger local 
value creation will, in the long term, contribute to build
ing a more resilient industrial base that secures  
supply, supports innovation, and fosters technological 
sovereignty.

OUTLOOK
Europe is expected to remain competitive in module 
and pack production, supported by a broad regional in-
dustrial base and specialized expertise. Production ca-
pacities are expanding across multiple regions, with 
Central Europe remaining a key hub while Southern and 
Eastern Europe are increasingly gaining importance 
thanks to targeted investments and favorable local 
conditions. While conventional battery modules are los
ing importance in the automotive sector due to vertical 
integration and highly integrated system architectures 
(such as cell-to-pack systems), they are becoming in-

Central European corridors gain an advantage from 
established industrial clusters, research infrastructure, 
and targeted incentives. The overall growth in local 
production capacity is driven by rising EU-wide de-
mand for electric vehicles and by strategic efforts to 
reduce Europe’s long-standing dependence on Asian 
suppliers especially in downstream stages of the value 
chain. In contrast, developments in German-speaking 
countries and Northern Europe are more heteroge
neous, with some sites expanding capacity, moderniz
ing production processes, or building broader collab
oration networks, while others are consolidating  
operations, repositioning within existing value chains, 
or delaying projects due to financing and market un-
certainties.
Overall, developments in the past 15 years indicate a 
fundamental transformation of the European module 
and pack manufacturing landscape. In 2010, produc
tion was concentrated in a few locations in Germany 
and France, whereas today it extends across nearly all 
European regions. Smaller countries are developing 
specialized competencies alongside the traditional 
Central European hubs, and the growing number of 
production sites reflects the increasing demand for en-
ergy storage across a wide range of electrified applica-
tions. Electrification in the automotive sector contin

creasingly important in the areas of stationary storage, 
renewable energy integration, and emerging trans-
portation applications such as in the aerospace, rail, 
and maritime sectors. Manufacturers appear to be re-
sponding by investing in flexible product platform ar-
chitectures that support multiple cell formats and 
adaptable production systems. Looking ahead, 
political and regulatory frameworks – including carbon 
pricing, emissions regulations, and EU sustainability  
requirements –, together with energy costs, will con
tinue to influence the investment climate, production 
strategies, and growth, as well as localization across 
Europe.

The European battery module and 
pack manufacturing industry is 
evolving towards a geographically 
diversified presence with multiple 
production sites, driven by demand 
for electrification, strategic invest-
ments, and the pursuit of a resilient 
supply chain.

NETHERLANDS

GREAT BRITAIN

BELGIUM

LITHUANIA

HUNGARY

GERMANYPublished by

Helmond
Nieuw-Vennep
Haarlem

Hams Hall
Sunderland
Wantage
Banbury

Gent 
Brussels
Wallonia

FRANCE
Poitiers  

Brassac-lez-Mines

Billy-Berclau

Dunkerque

Lambres-lez-Douai

PORTUGAL
Sines*

AUSTRIA
Karlsdorf  
Rainbach i. M.
Bad Leonfelden

SWEDEN

Södertälje  

Gothenburg

Vilnius  
LATVIA FINLAND

Riga  Tampere  
Salo
Uusikaupunki

Sveta Nedelja

CZECH REPUBLIC
Nosovice Mladá Boleslav

Debrecen  

Debrecen*

Göd

Iváncsa

Marcali*

Fót; Komaron; Szeged 

ROMANIA
Bucharest
Timisoara*

Wittenberg 

Ludwigsfelde

Glauchau

Wildpoldsried

Flintbek

Arnstadt

Thale

Thale

Achern

Sachsenheim
Leipzig  

Karlstein

Kleinostheim

Paderborn

Herne

Darmstadt

Ellwangen

Kölleda 

Aschaffenburg

Aschaffenburg

Grünheide

Künzig
Iggensbach  

Mönchengladbach

Stockdorf

Kirchardt

Kaiserslautern*

Itzehoe

Hildburghausen

Nordhausen

Nürnberg

Ingolstadt
Böllinger Höfe  

Aachen

Kamenz
Untertürkheim
Brühl
Sindelfingen

Leipzig
Regensburg
Dingolfing
Irlbach-
Straßkirchen*

ITALY
Turin  

Teverola

Modena

Sant’Ilario d’Enza

Pont-Saint-Martin

Rousse

POLAND

Jawor

Gdansk

Wrocław 

Gliwice

Gliwice

Warszawa 

Warszawa     

BULGARIA

SLOVAKIA

Trnava
Bratislava

GREECE
Xanthi

SPAIN
Martorell
Figueruelas
Valencia
Navarra

SWITZERLAND

Schwyz
Winterthur

Yverdon-les-Bains

NORWAY
Trondheim 

Godvik
Rogaland

Battery Module & Pack 
Production Companies 
as of January 2026

Cologne Braunschweig

*under construction

Göttingen

Schorndorf

CROATIA

NORTH MACEDONIA
Skopje

Authors: Artur Scheibe,
Janis Schwippe,
Heiner Heimes
(PEM RWTH Aachen University)

Source: www.battery-atlas.eu; abstract, no claim to completeness
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EQUIPMENT SUPPLIERS

BATTERY CELL MANUFACTURERS

Battery Production
Equipment Manufacturers
as of January 2026

Published by

SWEDEN FINLAND

33

2

2
1

1
1

2

11

1
1

2

6

1

43

15
11

55

6

Electrode manufacturing

Cell assembly

Cell finishing

Module & pack production

POLAND

2
1

GERMANY

SPAIN

Atmosphere conditioning

6
2
1

2
1
1

AUSTRIASWITZERLAND

ITALY

2
2

5
5

2

GREAT BRITAIN

BELGIUM

FRANCE

NETHERLANDS

DENMARK

1

HUNGARY

3
1

1
1Authors: Sebastian Wolf,

Heiner Heimes 
(PEM RWTH Aachen University)

Source: www.battery-atlas.eu; abstract, no claim to completeness
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1 	 https://www.reuters.com/business/autos-transportation/tesla-ramps-up-battery-cell-investments-german-gigafactory-2025-12-16/?utm
2 	 https://fraunhoferinvestmenthub.de/manugy/
3 	 https://skellium.eu/		   
4	 https://www.isi.fraunhofer.de/content/dam/isi/dokumente/cct/2023/Fraunhofer-ISI_LIB-Roadmap-2023.pdf?utm
5	 https://www.autoevolution.com/news/musk-admits-that-pursuing-the-dry-battery-electrode-process-in-4680-cells-was-a- 

	 mistake-260582.html?utm
6	 https://www.pem.rwth-aachen.de/global/show_document.asp?id=aaaaaaaabzkmfxo
7	 https://www.zeit.de/2025/54/batteriefabrik-salzgitter-vw-elektroauto-batteriezellen-produktion-china/seite-2
8	 https://www.porsche-consulting.com/international/en/publication/battery-manufacturing-2030-hype-hard-truths
9	 https://www.iea.org/commentaries/with-new-export-controls-on-critical-minerals-supply-concentration-risks-become-reality?utm

Number of European equipment suppliers  
along the battery production process chain

Market demand for production equipment 
for lithium-ion batteries 

INITIAL POSITION & MAP UPDATE
Since 2024, the European battery industry has expe-
rienced significant project delays and cancellations. In 
2025, developments at several large-scale cell manu-
facturing projects had a particularly pronounced im-
pact. Many of these projects were designed with a high 
proportion of European-sourced production equip-
ment. Consequently, the suspension or discontinuation 
of such initiatives has had substantial repercussions for 
the European machinery and plant engineering sector, 
as major equipment orders were postponed or can- 
celed at short notice.
This challenging market environment has led to in
creased economic pressure on equipment suppliers. In 
some cases, this has resulted in corporate restructur
ings, including insolvency proceedings and subse-
quent asset acquisitions. These developments indicate 
an ongoing phase of structural consolidation within the 
European battery equipment market.
Despite these challenges, substantial new battery pro-
duction capacities continue to be planned and imple-
mented in Europe. In December 2025, Tesla announced
an expansion of cell production at its Grünheide site to 
up to eight gigawatt-hours annually from 2027.1 At the 
same time, major European gigafactory projects are in 

ANALYSIS
The initial greenfield phase of European gigafactory 
development is largely completed. During this phase, 
most engineering and equipment contracts were award
ed to Asian turnkey suppliers, reflecting the limited com-
petitiveness of European suppliers in fully integrated 
greenfield projects at that time.7

As the market moves from first capacity build-up toward
scaling and optimization, the modernization of existing 
production facilities becomes a key driver. This brown-
field phase focuses on retrofits, targeted technological 
upgrades, and performance optimization of installed 
equipment. Market analyses indicate that brownfield in-
vestments will account for a substantial share of future 
spending, with cumulative investments in battery pro-
duction equipment upgrades expected to reach around
135 billion euros by 2035.8 This shift creates a struc
turally different market environment in which modular 
solutions, process-specific innovations, and deep pro-
cess expertise gain importance – areas where European 
equipment suppliers are comparatively well positioned.
At the same time, geopolitical developments are reshap
ing competition. Chinese export restrictions on ad
vanced battery technologies and equipment increas
ingly extend from materials to core manufacturing 
processes. While this exposes Europe’s dependency on 
Asian suppliers as a structural risk, it also creates a long-
term opportunity for the European machinery and plant 
engineering industry to strengthen its technological  
sovereignty and market position.9

the ramp-up phase of their first production lines as of 
February 2026, indicating continued medium-term  
demand for production and retrofit equipment.
Beyond large-scale automotive applications, European
machinery and plant engineering companies remain 
active in niche markets and highly specialized solu-
tions.
New ventures and start-ups are emerging, including  
the Fraunhofer spin-off MANUGY (founded in 2024  
in Cologne) and the PEM RWTH Aachen University  
spin-off Skellium, both focusing on innovative battery 
manufacturing processes.2,3

Process optimization remains a key innovation field, 
particularly in electrode drying, cell finishing, and clean 
and drying room technologies, due to their high energy 
demand and significant CapEx and OpEx shares.4 Dry 
electrode processing is often discussed as a potentially 
disruptive approach with major cost-reduction poten
tial, but scaling to high-volume production remains 
challenging.5  In the short to medium term, innovative 
drying technologies such as laser drying appear partic
ularly promising, offering significant CapEx and OpEx 
savings, retrofit compatibility, and real-time process 
control to improve overall process quality.6

OUTLOOK
In the coming years, the focus will be on retrofitting ex
isting production lines and reducing dependency on 
Asian equipment suppliers, despite typically higher  
CapEx for European solutions. At the same time, in-
creasing geopolitical risks, including potential export 
restrictions on Chinese high-tech equipment, strength
en the case for a resilient European supply chain. 
Alongside automotive gigafactories, niche and new 
greenfield projects are gaining importance, particularly
in defense and aerospace applications such as batter
ies for drones and specialized energy storage systems,
where a reliable European value chain is critical for se-
curity and sovereignty. Strategically, European machin
ery and plant engineering companies must differentiate 
through process innovation. 
System-level capabilities such as end-to-end trace
ability and inline, real-time measurement and control 
enable lower scrap rates, faster ramp-up, and reliable 
quality compliance, creating a key competitive advan-
tage over hardware-focused suppliers.

European battery equipment
suppliers’ competitiveness will rely 
on process innovation, system 
integration, and real-time
control to increase production yield.
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Cell assembly
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Module & pack production

BATTERY QUALITY  
ASSURANCE COMPANIES

INITIAL POSITION & MAP UPDATE
Battery cell production involves numerous process steps, 
from dosing and mixing in electrode production to end-
of-line inspection after pack assembly. Depending on the 
step and facility setup, processes are carried out as  
reel-to-reel or batch. Optimal process interaction is cru
cial for cell quality and safety, supported by quality assur
ance systems, sensors, cameras, AI, and equipment net-
working.
Public announcements project up to two terawatt-hours 
of capacity by 2030. Europe is currently in a market con-
solidation phase, highlighting the importance of produc
tion quality. Northvolt’s scaling challenges illustrated the 
difficulty of maintaining quality. Beyond plant construc
tion, actual output depends on quality assurance 
systems, which ensure throughput matches theoretical 
capacity.
For this purpose, different systems exist for the respec-
tive process steps to check individual factors. These 
tests can be performed inline or by offline measurements. 
Exemplary quality checks or systems to ensure quality in 
battery production are
•	determining agglomerate size and viscosity after 

mixing,
•	checking wet film thickness after coating,

module/pack assembly. A similar pattern appears 
among European equipment manufacturers, particu-
larly in electrode production. Limited sales scaling re-
duces the informative value of pie charts, but the distri-
bution illustrates relationships between processes and 
equipment in an exemplary way.
AI-based applications are increasingly combined with 
measurement systems for predictive quality control 
and process optimization. These range from machine 
vision detecting electrode coating defects to algo
rithms identifying anomalies in X-ray images of finished 
cells. New models for root cause analysis and quality 
prediction allow manufacturers to correlate process 
parameters with outcomes and anticipate defects.
In module and pack production, fewer solution pro
viders exist compared to plant engineering maps. Con-
ventional pick-and-place processes have different QA 
needs than web-based ones, and many companies  
focus on automation. Distinguishing manufacturers by 
battery-specific QA applications remains challenging 
when they do not clearly advertise their capabilities.

OUTLOOK
As competition in the battery industry intensifies, driven 
by cost pressure and increasing quality demands, quali-
ty assurance concepts are continuously evolving. One 
of the most important topics in this field is quality assur

•	maintaining web tension in the drying process,
•	checking porosity after calendering,
•	 	determining wetting degree in electrolyte filling.

Early detection of defects or irregularities allows early 
identification of faults or even countermeasures.  
Depending on the cell shape and module as well as 
pack design, battery production comprises up to more 
than 15 manufacturing steps. In a very simplified view 
and in a fictitious scenario, quality assurance  
measures would reduce the scrap per process step  
by one percent, so output would be increased by up to 
20 percent.
An additional driver for quality assurance is the “EU 
Battery Passport” which will be mandatory from Febru
ary 2027 for electric vehicles and industrial batteries, 
requiring companies to capture and document specific 
production and life cycle data.

ANALYSIS
Research by the PEM Chair of RWTH Aachen Universi-
ty shows that roughly 42% of quality assurance (QA) 
equipment is used in electrode manufacturing, 24% in 
assembly, and 14% each in cell finalization and  

ance using artificial intelligence and the application of 
digital twins. Companies are already equipping their 
production facilities with such data-based systems, 
which can reduce deployment times by up to 30 percent 
and achieve yield improvements of more than ten 
percent through early defect detection. All the exact in-
terrelationships in the production of battery cells are not 
yet known. Interviews with leading industry experts sup-
port the statement that the expansion of knowledge and 
the analysis of the process as well as the associated in-
terdependencies will lead to a reduction in necessary 
quality assurance equipment in the medium term.
Over the long haul, it is not yet clear what the minimum 
of measuring equipment will be and what it will look 
like. Whether this will be a surface inspection  
supported by exposure techniques, a porosity analysis 
of the entire web, or novel ultrasound-based inline  
inspection methods will only become clear as further 
production lines are set up. An increasing understand
ing of quality intricacies can be observed, with more and 
more tailored solutions being developed by quality  
inspection providers. However, it is already becoming 
obvious that companies want to know and track more 
about their product. The exact transfer of information 
about the product and thus the collected measurement 
values within production in the form of data are be
coming increasingly valuable for the industry.

European quality assurance providers have learned from early gigafactory 
projects and developed tailored solutions for battery production.  
AI-powered applications are increasingly integrated to enhance defect 
detection and yield improvement.

Source: www.battery-atlas.eu; abstract, no claim to completeness
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ACTIVE MATERIAL SUPPLIERS

INITIAL POSITION & MAP UPDATE
The updated map from January 2026 illustrates the dy
namic expansion of Europe’s battery active material pro-
duction landscape, now encompassing more than 20 an-
nounced projects for cathode active material (CAM/
pCAM) and anode active material (AAM). Germany leads 
in project density, particularly for high-energy lithium  
nickel cobalt aluminum oxide (NCA) and lithium nickel 
manganese cobalt oxide (NMC) cathodes, comple-
mented by major initiatives in silicon-graphite anodes.
Meanwhile, France, the Netherlands, and Sweden are 
establishing themselves as key hubs for NMC production 
and natural graphite processing. These locations benefit 
from existing chemical infrastructure, accessible port lo-
gistics, and political support for strategic materials. Pro-
duction capacity is simultaneously shifting eastward and 
northward, with Finland and Poland scaling up synthetic 
graphite and lithium iron phosphate (LFP) capabilities.
Smaller countries in Southern and Northern Europe  
are also gaining prominence: Norway is advancing  
silicon-based anode projects, while Sweden’s research 
teams are developing graphene-enhanced materials  
offering higher conductivity and mechanical stability. This 
expands Europe’s active material footprint both geo
graphically and technologically.
Location decisions are closely tied to rising energy costs 

heterogeneous. Some sites are transitioning from pilot 
to commercial production, such as natural graphite 
processing in Luleå, Sweden. Others are shifting to  
alternative chemistries (e.g. LFP or LNMO) or testing 
silicon additives for higher energy densities. Challenges 
persist, especially in financing young companies and 
securing cost-effective raw materials amid volatile 
markets.
In retrospect, the evolution is remarkable: From a hand- 
ful of pilot plants around 2015, an industrial production 
network at multi-gigawatt-hour scale has emerged  
within a decade, spanning nearly all EU member states. 
While major economies like Germany and France dom
inate, smaller countries are increasingly specializing in 
niches, such as ultra-pure synthetic graphite or partic
ularly nickel-rich cathode materials. This differentiation 
mirrors the broad electrification trend across mobility, 
grid storage, and industrial processes.

OUTLOOK
In the coming years, Europe is poised to strengthen its 
competitiveness in battery active materials through di-
versification and technological specialization. The Cen-
tral European region, with Germany, Poland, the Czech 
Republic and Austria as the core zone, remains the indus-
trial backbone, while Northern and Southern Europe gain 
importance through specialized projects and new recy-

and EU sustainability mandates. Regions with high 
shares of renewable energy, stable infrastructure, and 
proximity to planned battery gigafactories are preferred. 
Strategic partnerships with Asian technology leaders, 
such as joint ventures or technology licenses, accelerate 
know-how transfer and commercialization of next-
generation materials. The result is a heterogeneous yet 
innovation-driven ecosystem with varying technological 
maturities.

ANALYSIS
The geographical distribution of investments high-
lights that capacity expansions are concentrating in 
politically stable regions benefiting from European  
IPCEI (“Important Projects of Common European  
Interest”) funding and national programs. Central and 
Western Europe leverage established chemical clus
ters, research networks, and streamlined permitting to 
realize projects swiftly.
Growth in local active material production is primarily 
driven by surging demand for battery cells in electric 
vehicles, stationary energy storage, and industrial ap-
plications. At the same time, the European Union aims 
to reduce dependence on Asian supply chains, partic
ularly for cathode precursors and graphite.
Developments in Northern and Eastern Europe are more 

cling capacities. A key element is the transition to 
closed-loop systems. Advances in hydrometallurgy and 
black mass recycling will enable recovery of significant 
quantities of cathode and anode raw materials by 2030. 
This reduces primary mineral imports and buffers cost 
risks from geopolitical fluctuations.
Regulatory measures like the EU Battery Regulation, the 
Carbon Border Adjustment Mechanism (CBAM), the  
digital battery passport, and critical raw materials 
strategies create incentives to deeply integrate recy-
cling processes and secondary material sources into 
supply chains. Combined with falling energy costs in  
regions with high renewable shares, this fosters an  
increasingly circular, resilient, and technologically  
sovereign value chain for Europe’s battery materials.

Europe’s battery active material 
sector is morphing into a  
diversified, resilient network 
fueled by EV/ESS electrification, 
EU autonomy drives, and tech 
diversification in NMC, LFP, and 
silicon-graphite.

SWEDEN

NETHERLANDS

GREAT BRITAIN

FRANCE

SPAIN

NORWAY

ITALY

POLAND

All data based on official announcements. All values in tons per year.

FINLAND

GERMANY

Battery Active Material
Production (excerpt)
as of January 2026

Published by

Weimar 4,000 CAM LFP 2022

Spremberg 10,000 AAM Silumina 2024

Schwarzheide 10,000 CAM NCA, NMC 2023

Kaiserslautern 20,000 Electrolyte

Hagen 15,000 pCAM 202x

Sundsvall XXX AAM Si-Graphene 2025

Lulea 19,500 AAM NG 2028

Harjavalta XXX pCAM 20XX

Vaasa 30,000 AAM NG 2026

Vaasa 30,000 CAM LFP 20XX

Kokkola 20,000 pCAM 2019

Vaasa 100,000 AAM SG 20XX

Kotka 60,000 CAM NMC/NCA 20XX

Nysa 60,000 CAM NMC 202X

Teesside 30,000 pCAM, CAM NMC 2030

Herøya 2,000 AAM SG

Morrow 80,000 CAM LFP, LNMO 2028

Authors: Andrés Zapata Valencia, 
Valentin Mussehl, Heiner Heimes 
(PEM RWTH Aachen University)

Altech Advanced 
Materials AG

Delft XXX AAM SG 202X

Broek op Langedijk 300 AAM Si 20XX

Dunkirk 40,000 pCAM, CAM NMC 2027

Saint-Saulve 25,000 CAM NMC 2028

ESTONIA
Tallinn 1,000 AAM SG 2027

DENMARK
Frederiksund 200 CAM LNMO

Engis XXX CAM LFP

HUNGARY

Debrecen 54,000 CAM NMC, NCA 2025

Ács 100,000 CAM NMC 2026

BELGIUM

Arese 12 Electrolyte 2025

= 100,000t/a

Si          à Silicon

SG        à Synthetic graphite

NG       à Natural graphite

NMC    à Nickel Manganese Cobalt

LFP      à Lithium Iron Phosphate

LNMO à Lithium Nickel Manganese Oxide

NCA     à Nickel Cobalt Aluminum

Sabo 27,000 AAM Si 2027

Hunan Yuneng XXX CAM LFP 202X

CAM  à Cathode active material

pCAM à Precursor cathode active material

AAM  à Anode active material

Source: www.battery-atlas.eu; abstract, no claim to completeness
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RECYCLING COMPANIES

INITIAL POSITION & MAP UPDATE
The continuous growth of the electric mobility industry 
has led to a significant increase in the consumption of 
battery raw materials, making the management of these 
resources essential. Since most of these materials are 
imported from outside Europe, promoting a circular 
economy is crucial to reducing dependence on external 
suppliers and strengthening the recycling infrastructure 
within Europe. The location of recycling plants is key, as 
transport makes up a large part of the recycling costs.
The European Union has introduced new regulations to 
improve battery recycling while promoting a circular 
economy. These regulations set specific targets includ
ing an overall recycling efficiency of 70% by 2030, along 
with material-specific recovery rates of 50% for lithium 
and 90%for cobalt, nickel, copper, and lead by 2027, in-
creasing to 80% for lithium and 95% for the other metals 
by 2031. These targets present a major challenge for the 
recycling industry as current processes are primarily op-
timized for metals such as cobalt and nickel and are not 
yet designed for efficient lithium recovery. The regula
tion also sets minimum recycled content requirements 
for new batteries, which leads to manufacturers having 
to use a certain share of secondary materials. This pro-
motes demand for recovered metals and strengthens 
the link between recyclers and battery producers.

planned capacity of roughly 225,000 tons per year, high-
lighting a significant reduction in expected recycling ca-
pacity.
Even with these setbacks, the amount of used batteries in 
Europe will continue to increase, reaching more than 800 
kilotons per year by 2035. However, updated estimates 
from Fraunhofer ISI show that the expected return vol
umes for 2030 are now about 40 percent lower than previ-
ously assumed. This is once again due to the slowdown 
in the battery-cell manufacturing industry, which means 
fewer end-of-life batteries will be available for recycling in 
the near future.
At the same time, announced spoke and hub capacities 
continue to expand and remain well above anticipated 
material inflows. Spoke capacity is projected to reach 
about 420 kilotons per year by 2026 and 520 kilotons per 
year by 2030, while refinement capacity could climb to 
820 kilotons per year within the same timeframe. This 
growth reflects Europe’s strategic focus on securing  
access to critical raw materials. However, the mismatch 
between capacity growth and reduced end-of-life battery 
availability means many facilities may run below optimal 
capacity.

Recycling facilities differ in how far they process battery 
materials – from basic pre-treatment to advanced mate-
rial recovery. In a spoke-hub system spoke facilities 
handle the initial, mostly mechanical steps of dis
charging, disassembly, shredding, sorting, and sep
arating battery components. They mainly produce inter-
mediate materials like metals, plastics, and most 
importantly the battery active material mixture (BAMM), 
commonly referred to as “black mass.” Its composition 
is not standardized and typically includes a mixture of 
anode and cathode materials, electrolyte residues, and 
other components. Hub facilities focus on the chemical 
processing of battery materials, carrying out steps such 
as leaching, purification, and precipitation to extract 
high-purity metals. These include lithium, nickel, cobalt, 
manganese, and graphite and are used for the produc
tion of new batteries.

ANALYSIS
In the course of 2025, several major recycling projects in 
Europe have been scaled back or canceled, mainly due 
to a slowdown in the projected growth of the battery-cell 
manufacturing industry. Notable examples include North-
volt in Sweden, BASF in Spain, and Eramet in France.  
Together, these cancellations represent a combined 

OUTLOOK
In the coming years, Europe’s battery recycling industry 
will face a temporary imbalance, as recycling capacities 
will be growing quickly and the amount of available end-
of-life batteries will be increasing slower than expected. 
This will cause many plants – especially new spoke and 
hub facilities – to operate below capacity and rely more 
on production scrap or imported black mass to stay 
profitable.
From 2030 onward, the situation is expected to improve. 
Large numbers of electric vehicles will begin reaching 
end of life, providing significantly higher material volumes 
allowing facilities to run more efficiently. Digital battery 
passports will also play an important role in this transition. 
They will provide detailed information on each battery,  
including chemistry, state-of-health, and guidance for  
safe disassembly. This will allow recyclers and other 
stakeholders to plan processes more accurately, reduce 
safety risks, and improve efficiency – especially during 
the years when material volumes are still limited.
Overall, despite short-term challenges, the long-term 
outlook is positive: Higher battery return volumes and 
stricter EU regulations will make recycling a key part of 
Europe’s circular economy.

By 2030, Europe’s recycling capacity will exceed battery returns –  
with an annual spoke capacity of 520 kilotons and an annual hub capacity  
of 820 kilotons –, while end-of-life volumes will be 40 percent lower  
than anticipated, but increasing battery inflows and stricter EU regulations  
are expected to balance the system over time.

NETHERLANDS

GREAT BRITAIN

BELGIUM

FRANCE

SPAIN

NORWAY

ITALY POLAND

BULGARIATÜRKİYE

GERMANY

SWITZERLAND

Krefeld 4,500 M, H 20,000 2027

Hamburg M, H

Schwarzheide M, H 15,000 20XX

Randersacker D 25,000 20XX

Aachen 120 M, H 10,000 2027

Dormagen M, H 2027

Wendeburg 3,000 M, D 5,000 2026

Hettstedt 20,000 M

Zwickau 3,500 M

Kirchardt 3,000 M

Goslar H 20,000 2029

Aachen H 3,000 2029

Magdeburg 10,000 M 30,000 20XX

Aue 10,000 M, H, P

Heide

Hagen 2,500 H 15,000 20XX

Bremerhaven 10,000 M

Meppen 30,000 M

Munich 500 H 30,000 20XX

Baudenbach 5,000

Salching D

Rotterdam 10,000 M

Dour 20,000 D
Olen H 100,000 2027

Hoboken 7,000 P

Zawiercie 12,000 2026

Legnica 3,600 M
Bukowice 7,000 M, H
Wszemirów

Wroclawskie

Żarki

Zawiercie

Wimmis 4,000 M

Freienstein 200 D

Biberist 9,000 M

Kocaeli 10,000 Medet 8,000
Stara Zagora D 50,000 2028

Burgas M 14,000 2026

Teesside M, H 50,000 2026

Devon 100 M, H 8,000 2026

Manchester 6,000 M, H

Darlaston 20,000 M

Newport

Wolverhampton 22,000 20XX

Minworth 5,000 M, H

Saint-Laurent-Blangy 15,000 M

Hordain M

Harnes 10,000 M

Saint Quentin 1,000 H, P 5,000 20XX

Grenoble 600 M

Dieuze 4,000 M

Amneville 7,000 H

Alicante M, H 45,000 20XX

Cubillos del Sil 8,000 20XX

Erandio

Navarra M, H 10,000 20XX

Valladolid 6,000 2027

Fredrikstad 12,000 M

Moss 10,000 M

Kristiansand P

Portovesme H 50,000 20XX

Seval 15,000 M
Riplastic 15,000 M

Halmstad 10,000 M 20,000 2029

SWEDEN

LUXEMBOURG
Mondercange

Battery Recycling 
Projects
as of January 2026

Published by

Authors: Natalia Soldan, Ali Bajaber, Heiner Heimes 
(PEM of RWTH Aachen University)

All data based on official announcements. All values in tons per year. No claim to completeness and accuracy.
M – Mechanical recycling
H – Hydrometallurgy

P – Pyrometallurgy
D –Direct recycling

FINLAND
Nivala 800 M 3,000 20XX

Harjavalta 1,000 H 30,000 20XX

Ikaalinen 5,000 M

Source: www.battery-atlas.eu; abstract, no claim to completeness

1

Recycling Demand and Forecasted Capacities for Lithium-Ion Battery Recycling in Europe
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SWEDEN

NETHERLANDS

GREAT BRITAIN

BELGIUM

FRANCE

SWITZERLAND

NORWAY

AUSTRIA

All data based on official announcements. No claim to completeness and accuracy.

Battery Testing
Facilities as of 
February 2026

Published by:
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Neuchâtel
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ITALY
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Helsinki

Tampere
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Authors: Niklas Kisseler, Tom Schäfer, Heiner Heimes (PEM RWTH Aachen University)

Turin

Milan

Torrita di Siena

Pisa

Trieste

Reggio Emilia

Aachen

Aachen

Aachen

Salzbergen

Freiburg

Munich

Ludwigsburg

Blomberg

Zwickau

Klettwitz

Augsburg

Zenting

Würzburg

Offenbach

Landau

Ulm

Bad Friedrichshall

Bad Neustadt

Karlstein

Lichtenau

Rastatt

Stollberg

Betzigau

Braunschweig

Kaufbeuren

Kaufbeuren

Garching

Garching

Saarbrücken

Stuttgart
Munich, 
Unterschleißheim
Sandersdorf-Brehna, 
Aachen
Plattling

Aschaffenburg

GERMANY
Pfinztal

Bochum

Efringen-Kirchen

Loxstedt-Stotel

Schweinfurt

Sailauf

Nürtingen

Winterbach

Source: www.battery-atlas.eu; abstract, no claim to completeness

BATTERY TESTING FACILITIES

INITIAL POSITION & MAP UPDATE
Modern batteries undergo extensive testing to ensure 
safety and performance at cell, module, and system  
levels. High-demand applications and different markets 
require diverse procedures. Europe’s testing landscape is 
expanding rapidly, now featuring over 90 facilities with 
extended portfolios to comply with updated standards. 
Updates and further developments of standards come in 
particular from the Chinese region. The updated 2025 GB 
38031 standard adds procedures such as bottom impact 
and fast-charging cycle tests and strengthens existing re-
quirements, including insulation resistance to enhance 
electrical robustness. GB 38031-2025 also replaces 
time-based safety arguments with a strict physical re
quirement: A single thermal event may occur, but must 
not lead to a fire or explosion of the entire battery system. 
Meeting this higher requirement represents a significant 
barrier to market entry, particularly for smaller companies 
with limited capacities. In addition to conventional chem
istries and battery designs, Europe is preparing for struc-
tural batteries and sodium-based chemistries. While  
current standards apply broadly,  China’s GB/T 4465- 
2024 introduces tests specifically for sodium-ion sta
tionary storage, addressing electrical performance and 
system reliability. Overall, the combination of expanding 
facilities, evolving standards, and emerging chemistries 

their unique selling points. Evaluating the portfolios  
offered by the testing facilities included in the map 
shows that most service providers cover mechanical, 
electrical, and thermal testing methods. With the focus 
on electrical testing encompassing performance and 
aging evaluations in the past, a large proportion of bat-
tery testing facilities still prioritize performance testing, 
placing comparatively less emphasis on abuse testing. 
In addition, most centers offer testing services accord
ing to UN 38.3 and ECE R100, as both are required for 
the European market. However, only a small share con-
ducts tests in accordance with the requirements of the 
Chinese GB 38031-2025 standard, which reveals a  
potential differentiation opportunity.

OUTLOOK
The increasing number of testing facilities in Europe  
demonstrates not only the general market demand for 
battery evaluation but also the growing establishment 
of the testing industry on the continent. However, this 
development is not yet complete as the battery testing 
landscape is projected to undergo continued expan
sion, primarily driven by increasingly stringent safety  

demonstrates Europe’s commitment to battery safety 
and performance. Modern batteries are tested under rig
orous conditions to ensure reliability across applications, 
from automotive to stationary storage, while adapting to 
new technologies. This integrated approach ensures that 
both conventional and next-generation batteries meet 
high safety, performance, and regulatory standards,  
preparing Europe for the challenges and innovations of 
future battery markets. 

ANALYSIS
As in previous years, our map shows a steadily increas
ing number of service providers in the field of battery 
testing, reflecting the continuous growth of the market.
Alongside the expansion in the diversity of testing pro-
cedures in Europe, this development has also led to 
intensified competition among testing laboratories. In 
recent years, automotive OEMs are also increasingly 
establishing and expanding their own battery testing 
infrastructure. Examples include the Scania plant in 
Södertälje (Sweden), the “Mercedes-Benz eCampus” 
in Stuttgart, and the BMW plant in Wackersdorf (both 
Germany). These developments highlight the necessi-
ty for external service providers to align their testing 
capacities in a complementary manner and emphasize 

requirements, accelerated technological advance-
ments, and rising demand for high-performance energy 
storage systems. The progressive tightening of interna-
tional standards – as exemplified by the most recent 
regulatory updates in China – is also expected to affect 
testing protocols and, consequently, the testing infra-
structure in Europe. Ultimately, this leads to three major 
objectives for the European battery testing industry: to 
expand testing capacities and to broaden the portfolios 
of existing facilities while differentiating through the 
development of niche expertise in strategic areas. 
While automotive OEMs continue to establish their 
own testing infrastructure and, at the same time, face 
increasing competition from other testing service  
providers, it is becoming even more important to  
specialize and build expertise in battery testing for 
other high-demanding, innovative applications – for 
example, stationary storage, industrial applications, or 
emerging technologies such as all-solid-state batter
ies. Another distinguishing feature lies in the develop-
ment of innovative testing methods to reduce testing 
times and thus lower costs.

Europe’s ongoing intensive development activities in battery systems are 
driving a sustained demand for external testing services. This trend is 
expected to continue, requiring larger testing capacities, broader portfo-
lios, and increased specialization in testing procedures and technologies 
– also for non-European markets.
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PASSIVE BATTERY CELL  
COMPONENTS COMPANIES

INITIAL POSITION & MAP UPDATE
Battery cell components are classified as active, which 
store or transport lithium ions, and passive, which  
serve structural, protective, or functional roles. In the 
automotive sector, cell formats differ mainly in geometry 
and passive components. Cylindrical cells, common in 
electronics, offer high safety, advanced industrializa
tion, and low costs, but their nickel-plated steel housing 
adds weight and limits packaging density. Prismatic 
cells use aluminum housings, allowing higher energy 
density and flexible dimensions but with lower industri-
alization. Pouch cells employ lightweight aluminum 
composite foils, enabling high energy density but lower 
structural stability and more complex integration.
Prismatic and cylindrical housings include the casing, 
vents, terminals, and current interrupt devices, while 
pouch cells consist only of foil and tabs. Current col-
lectors and separators are shared across formats, as 
are tapes, coatings, and insulators. Adhesive tapes 
hold electrodes and provide insulation in pouch cells; 
cylindrical cells use insulation rings and sleeves, pris-
matic cells use insulator bags and tapes. Gaskets seal 
cylindrical lid-to-can and prismatic terminal-to-busbar 
interfaces, whereas pouch cells are welded without 
gaskets.

were taken over by Asian incumbents. European de-
mand remains below projections, creating a “valley of 
tears” from 2024 to 2028 with low utilization, price pres-
sure, and high capital intensity.
Europe’s strengths lie in aluminum and copper process
ing, foil production, and specialty polymers, particularly 
in Germany, followed by France, the Nordics, and the 
UK. However, major gaps persist, notably in large-scale 
production of prismatic cell cans and lids, advanced 
separator films, high-purity electrolytes, and integrated 
packaging solutions for next-generation cell formats.
For the upstream supply chain of passive components, 
several key materials are required:
•	Cell housing components:  aluminum alloys, 

copper alloys, and nickel-plated steel
•	Foils and separators: aluminum alloys, copper 

alloys, polypropylene (PP), polyethylene (PE), 
polyethylenterephthalat (PET), and ceramics

•	Tapes, coatings, and insulators: polypropylene 
(PP), polyethylene (PE), polyethylenterephthalat 
(PET), and ceramics

•	Gaskets and sealings: electrolyte resistant rubber

OUTLOOK
Recent cost analyses show that automotive lithium-ion 
battery cells cost around 80 to 100 euros per kilo-
watt-hour for NMC and about 60 euros per kilo-
watt-hour for LFP at cell level. Passive components 
such as current collectors, separators, electrolytes, and 

ANALYSIS
The global market for lithium-ion battery cell compo-
nents – including cathodes, anodes, separators, elec
trolytes, and packaging – is among the fastest-growing 
in the battery value chain and is expected to exceed 235 
billion US dollars by 2030. Core materials dominate 
costs, while passive components like current collectors, 
separators, electrolytes, and housings account for  
about a quarter of manufacturing costs, depending on  
chemistry and format.
Production remains highly concentrated in Asia: China, 
Japan, and South Korea supply roughly 95 percent of 
cathode and anode materials and 90 to 95 percent of  
separators and electrolytes. Europe and North America 
together hold only a low single-digit share and are  
heavily import-dependent. In Europe, battery cell pro-
duction has ramped up more slowly and with greater 
volatility than expected. Existing plants provide only a 
few hundred gigawatt-hours. While announced projects 
suggest over two terawatt-hours by 2030, more than 
700 gigawatt-hours have already been delayed or can-
celed, with only about three quarters likely to be realized.
This uncertainty affects passive component suppliers: 
Several early European players have cut investments, 
exited the market, or restructured, while some projects 

housings account for roughly 20 to 30 percent of total 
cell manufacturing costs. As European cell production 
scales to several hundred gigawatt-hours annually, this 
represents a substantial market opportunity for local 
passive component suppliers.
Despite this potential, Europe remains highly depen-
dent on Asian imports for many passive materials. To 
benefit from announced cell capacities, regional pro-
duction of separators, electrolytes, current collectors, 
and housings must expand quickly and align with  
European technology road maps. In the short term,  
however, the ecosystem faces consolidation driven by 
weaker EV demand, delayed or canceled gigafactory 
projects, and restructuring or market exits, resulting in 
canceled orders and excess capacity.
At the same time, increasing product variety from new 
cell formats, chemistries, and customized designs 
raises complexity for suppliers in tooling, qualification, 
and capital investment. These challenges can be miti-
gated through early, long-term collaboration between 
cell manufacturers and component suppliers, enabling 
joint development, regulatory compliance, and synchro-
nized production ramp-up.
Commitments of European cell manufacturers to Euro-
pean passive cell component suppliers in early develop-
ment phases could enable a parallel scaling of the  
manufacturing capabilities. This would also enable a 
European supply chain growth and competitiveness  
with larger and more integrated players from Asia.

European cell demand remains below expectations, creating a 2024-to-2028 
“valley of tears” with low utilization, price pressure, and high capital intensity.

Passive Battery Cell 
Components Manufacturers
as of January 2026
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INITIAL POSITION & MAP UPDATE
In lithium-ion battery pack specifications, components 
are divided into active and passive elements. Active 
components directly store energy and enable ion trans-
port, primarily the battery cells, including electrodes, 
separators, and electrolytes. Passive components in-
clude all other parts required to house, connect, oper
ate, and protect the energy storage system. These pas-
sive elements can be grouped into four categories: 
battery housing, high-voltage components, low-voltage 
components, and thermal management components.
The battery housing is the physical enclosure that con-
tains and protects all internal components. It provides 
structural integrity and shields the battery from me
chanical shocks, vibrations, water intrusion, and  
environmental exposure. In addition, the housing must 
meet strict crash safety requirements to ensure battery 
protection in the event of a collision.
High-voltage components manage the pack’s electrical 
power flow. They include busbars, high-voltage cables, 
and connectors, which together form the high-voltage 
distribution unit. This unit transfers power from the cell 
array to the vehicle’s inverter and motor and must  
enable rapid disconnection in emergency situations to  
ensure safety.

In a European comparison, Germany hosts by far the 
largest number of passive-component manufacturers 
with own production facilities, followed by France,  
Italy, the United Kingdom, and Austria. Across these five 
countries, battery housings represent the dominant 
share of passive-component manufacturing output.  
Notably, many larger passive-component manufac
turers have established facilities in Eastern Europe,  
presumably driven by cost considerations.
Battery demand across the energy sector, including 
electric vehicle (EV) batteries and stationary storage,  
reached a historic milestone of one terawatt-hour in 
2024. In fact, a single average week of demand in 2024 
surpassed the total annual demand from just a decade 
earlier. Electric passenger cars remain the dominant 
driver of EV battery consumption, accounting for more 
than 85 percent of the total. Compared to 2023, electric 
trucks showed the strongest growth, expanding by  
more than 75 percent in 2024 and reaching nearly three 
percent of global EV battery demand.2

Potential global battery manufacturing capacity grew al-
most 30 percent in 2024 to reach more than three tera-
watt-hours. About 85 percent of global battery manu-
facturing capacity is in China, showing little change from 
2023. Manufacturing capacity in the United States grew 
by almost 50 percent and thus surpassed  
the European Union, which increased by ten 
percent.2 Given China’s dominant position in 
global cell and pack manufacturing, it is rea-
sonable to assume that the market for pas-
sive battery pack components is likewise 
significantly larger in China than in Europe.

Low-voltage components comprise the battery’s elec-
tronic control and monitoring systems. Central to this is 
the battery management system (BMS), which monitors 
cell voltages and temperatures, manages cell balancing, 
and communicates with higher-level vehicle control 
units.
Thermal management components regulate battery 
temperature to ensure optimal performance and life-
time. These include cooling plates or jackets, coolant 
channels, pumps, and valves, enabling both cooling 
during operation and heating under cold conditions.

ANALYSIS
The material cost of a battery system is mainly dominated 
by the cells, but the passive components contribute a 
significant share as well. On average, roughly 70% of a 
battery pack’s cost is linked to the battery cells, while 
about 30% are made up by the passive pack integration 
components. Over the years, battery pack prices have 
fallen significantly from 165 US dollars per kilowatt-hour 
in 2020 to 115 US dollars per kilowatt-hour in 2024 world
wide. Cell prices and passive-component costs have  
fallen in parallel, indicating that providers are both im
proving production efficiency and squeezing margins.1

OUTLOOK
Innovative battery system architectures (such as cell-to-
pack) which eliminate intermediate battery modules by 
integrating cells directly into the pack, substantially re-
duce the quantity and therefore the cost of passive pack 
components while simultaneously increasing overall en-
ergy density.3 Despite these reductions at pack level, 
absolute demand for passive components in Europe is 
expected to keep rising as the battery system market 
grows. While China could account for about 45% of to-
tal lithium-ion demand in 2025 and around 40% in 2030, 
with most battery chain segments already highly  
mature, future growth is projected to be strongest in the 
European Union and the United States.4

The European battery market for all chemistries and ap­
plications in 2024 is valued at around 35 billion US dollars 
and is projected to grow to roughly 70 billion dollars by 
2033, corresponding to an annual growth rate of more 
than 7%.5 Assuming that passive elements will decline 
from today’s roughly 30% cost share to about 20% in 
future high-integration designs, this corresponds to a 
passive-component market of about 14 billion US dol­
lars in 2030, compared to an estimated 10.5 billion dol­
lars in 2024. It highlights the continued demand for hous­
ing components, electronic subsystems, and thermal 
management hardware across Europe’s battery industry.

Passive components remain a key cost and  
value driver in battery systems. Despite  
rising integration and cost pressure, demand 
for housings, electronics, and thermal  
systems in Europe continues to grow.
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1 	 Bloomberg: https://about.bnef.com/insights/commodities/lithium-ion-battery-pack-prices-see-largest-drop-since-2017-falling- 
	 to-115-per-kilowatt-hour-bloombergnef/
2 	 IEA: https://www.iea.org/reports/global-ev-outlook-2025/electric-vehicle-batteries?

3 	 PEM/Roland Berger: PEM of RWTH Aachen University & Roland Berger GmbH. (2025). Battery Monitor: 4th edition.  
	 RWTH Aachen University / Roland Berger. ISBN 978-3-947920-65-5
4 	 McKinsey: https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-sustainable-and-circular?
5 	 IMARC Group: https://www.imarcgroup.com/europe-battery-market
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SOLID-STATE  
BATTERY MANUFACTURERS

INITIAL POSITION & MAP UPDATE
Solid-state batteries (SSBs) are widely regarded as the 
most promising development in next-generation battery 
technology, offering the potential to unlock entirely new 
performance characteristics. The transition from conven-
tional lithium-ion batteries (LIBs) to SSBs carries pro-
found implications for both production processes and 
factory layouts, which vary significantly depending on the 
specific SSB technology employed.
In Europe, the landscape is characterized by numerous 
strategic announcements from established cell manu-
facturers and agile start-ups, all aiming to secure techno-
logical sovereignty. The approaches are clearly differenti-
ated: Some players are pursuing the establishment of 
comprehensive pilot and series production lines for full 
cell systems, while others focus on specialized compo-
nents or specific value-chain steps, such as innovative 
anode concepts or the complex processing of solid 
electrolytes.
The required production of the solid electrolyte as the 
separator represents the most radical change in the pro-
duction chain. Traditional liquid electrolytes and micro
porous separators are replaced by ultra-thin ceramic,  
polymer or sulfide layers that must be manufactured with 
extreme precision and reliably integrated with the 
electrodes. This shift introduces significant engineering 

polymer, oxide, and sulfide systems dominate the mar-
ket, the European provider landscape remains highly  
heterogeneous. Blue Solutions is currently one of the very 
few commercially established suppliers for vehicles while 
companies like ITEN focus on thin-film batteries. Other 
players often focus on specific value chain components 
or licensing.
Globally, Japan leads the patent landscape with a bal
anced ratio of technology and production-related  
patents. However, Europe maintains a strong competi-
tive position, standing on par with other major regions like 
the US and South Korea. Within Europe, Germany holds 
a particularly significant role. Reflecting the growing  
importance of the field, both the number of patent filings 
and scientific publications have been increasing steadily 
year after year since 2000, making clear the technologi-
cal and strategic relevance of solid-state batteries.

The underrepresentation of research into manufacturing 
issues to date represents a key shortcoming in the cur-
rent landscape. When it comes to transferring technology 
from the laboratory to industrial scale, start-ups play an 
additional key role in closing this gap, although experi
ence often needs to be expanded and investments made 
first. Established production lines 
for conventional lithium-ion batter
ies are only transferable to a limited 
extent due to the specific require-
ments for handling solid-state 
electrolytes and are also often 
oversized or too inflexible in view 
of expected market developments.

hurdles, requiring specialized sintering and advanced  
coating methods, for example. However, these chal
lenges also present substantial opportunities. Emerging 
trends like thin film deposition, isostatic pressing and  
solvent-free dry coating can significantly streamline  
industrialization by offering more efficient and environ-
mentally friendly processing.
The industrial handling of solid electrolytes is the critical 
bottleneck in the new production chain. Integrating these 
materials requires new assembly techniques to ensure 
homogeneous layers and stable, low-resistance inter
faces. While sensitivity to environmental factors like  
humidity increases process complexity, the solid-state 
approach also offers massive potential for efficiency. It 
eliminates the need for electrolyte filling and potentially 
shortens the formation stage. Ultimately, Europe’s com-
petitiveness will depend on mastering these manufac
turing processes and fostering collaboration across the 
entire value chain – from equipment suppliers to OEMs – 
to ensure high-performance, reliable and globally leading 
battery systems.

ANALYSIS
Solid-state battery (SSB) technology is currently transi
tioning from basic research to industrial maturity. While  

OUTLOOK
The current momentum offers Europe a unique oppor-
tunity to shape next-generation battery technology. To 
realize this, the value chain must be integrated through 
close networking of all players, building on existing over-
laps in lithium-ion know-how. Instead of remaining de-
pendent on external markets, Europe can leverage this 
technological shift to establish its own resilient value 
chains. The core strength lies in cross-sector collabora
tion between research, engineering and manufacturing. 
This synergy enables the rapid translation of innovation 
into scalable products and protected intellectual proper-
ty. Beyond strengthening the materials base – particularly 
composite cathodes, solid-state electrolytes, and 
high-energy anodes –, manufacturing research is the  
decisive factor for efficient industrial scaling. Instead of 
focusing on the existing risks, the considerable oppor-
tunities offered by this early phase of technological  
change should be exploited. Right now, there is an op
portunity for positioning as an international pioneer.  
Through targeted investments and further development 
of key production processes, players across the value 
chain can set important standards for solid-state battery 
technology and establish Europe as a leader for sustain
able high-performance technologies in the long term.

European SSB production is still in its early 
stages; only a few manufacturers are  
commercial, and rapid scale-up is needed to 
remain globally competitive.

Published bySolid-State Battery 
Manufacturers
as of January 2026

Selection as an “SSB manufacturer” if solid electrolyte is processed.
“Ramp-up” phase can include construction phase. All data based on official announcements.
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1World Intellectual Property Organization (Screening for Applicant Address Country and Publication Date)
Query Man. Techn.: EN_ALL:(H01M10/0562 OR H01M10/0565) AND (H01M10/058) AND (“solid state”)
Query Batt. Techn.: EN_ALL:(H01M10/0562 OR H01M10/0565) AND NOT (H01M10/058) AND (“solid state”)
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