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1.   Vision
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1. 

2. 

• 

• Net-Zero Industry Act
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• Critical Raw Materials Act

3. 

• Clean Industrial Deal
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1.4   Methodology

1.3   Scope and Objectives of the Technology Roadmap Update
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1.5   Education and Skills to address the industry needs
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Academic level

Professional/vocational level

Public/user level

• Prioritise university funding  young
standardised programmes and grants

• Promote cross-institution mobility and interdisciplinary programmes 

rollout of specialised courses

assess emerging industry needs targeted 
training programmes and re-skilling initiatives

• 

• 

• Fund initiatives to raise public awareness

• Prioritise public education 
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• 

• Standardise and expand curricula

• 

• Boost mobility funding

• 

• Promote professional and trainer mobility
 EU-wide curriculum standards

• Develop and expand standardised CVET programmes

• 

• 
early-stage programmes

public acceptance and awareness

Academic level

Professional/vocational level

 

Public/user level
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initiatives for public education

eliminate regulatory barriers.

1.6   Social Science and Humanities
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considerations

Policy & 
practice

Category Outcome

ocal 
communities

expectations

impacts

engineering design

business models

design requirements 

prosumer 

barriers

Future visions future scenarios
 gaps

Vision assessment 

future visions

and guiding 
frameworks

s-LCA

metrics

metrics
global and local 

Citizen science

good life
quality of life

social conflict resolution 

1.6.1   Social Sciences and Humanities Strategic Research Area
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Impact

2.   Research and Innovation areas across 

2.1   New and Emerging Technologies – Strategic Research Areas
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R&D activities needed

Impact
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for mobility and energy storage

R&D activities needed

Impact

 energy density
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R&D activities needed

Impact

R&D activities needed
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Impact

R&D activities needed
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Impact

R&D activities needed
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Impact

R&D activities needed
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Impact

R&D activities needed
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Impact

Roadmap 2023

R&D activities needed
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Impact

R&D activities needed
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Impact

R&D activities needed

Impact
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R&D activities needed

Impact

2.1.12   Low TRL disruptive manufacturing technologies – a transversal challenge

2.2   Key Recommendations
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Strategic

Advanced 
Redox Flow 

 

Medium term Long term

safe Metal-air 

mobility and grid 
energy storage   

Durable Metal 

power capability  
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Safe & 
sustainable 

 

Anode less 

Strategic
Medium term Long term

non-aqueous 

Hybrid 
supercapacitor
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Transversal 

Strategic

 correlative 

Medium term Long term

Biomimetics 

 functionalities 

Accelerated 
material 

discovery and 

modeling for 
emerging

Sustainability 
by Design for 

 Materials
 and Cells

Sustainable 

Design-for-X 
-

Accelerated 
material 

discovery and 

modeling for 
emerging
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2.3   Raw Materials and Recycling Strategic Research Areas

R&D activities needed

Impact
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2.3.2   Adaptability and tolerance of the existing recycling processes 
to new technologies

R&D activities needed

Impact
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           and other emerging chemistries

R&D activities needed

Impact

R&D activities needed
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Impact

R&D activities needed

Impact

2.3.7   Sustainable sourcing and processing of raw materials
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R&D activities needed

Impact

2.3.9  Objective sustainability assessment methodologies –
           transversal challenge
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2.4   Key Recommendations

Policymakers. 
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Strategic

-

-
ing/deactivation  

New Recycling 
processes for 

-

-
gies  

Medium term Long term

Adaptability and 

existing recycling 
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Strategic

Integration 
of secondary 
raw materials

Medium term Long term

-
um-ion and 

-
um-ion and 

Transversal 

Sustainability / 
Digitalisation

Sustainability / 
Safety

Digitalisation
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2.5   Advanced Materials Strategic Research Areas

R&D activities needed

Impact
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Economic impact: 

Environmental impact: 

R&D activities needed
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Impact

Economic impact: 

Environmental impact: 
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R&D activities needed
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Utility-Scale Applications:

Impact
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Economic Impact:

Environmental Impact:

R&D activities needed
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Impact

Economic Impact: 

Environmental Impact: 

R&D activities needed
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Impact

Economic impact:

Environmental impact: 
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2.5.6   Sustainability – transversal challenge

2.5.7   Safety – a transversal challenge
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2.6   Key Recommendations

SRA Medium term Long term
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SRA Medium term Long term

SRA Medium term

reduce its resistance to 

Solid-state 
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SRA Medium term
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SRA

Long-lasting 

-

All Time Scales

Utility-scale applications:
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SRA Medium term

Vanadium-based 
redox flow bat-
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2.7   Cell Design and Manufacturing Strategic Research Areas

R&D activities needed



65

• 

Impact
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R&D activities needed
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Impact

R&D activities needed
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Impact

R&D activities needed



70

Impact

2.8   Key Recommendations
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SRA

SRA1
Sustainable cell 

Medium term Long term

SRA2
Sustainable 

production of cells 

SRA3
Flexible 
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SRA

SRA4
Process and 

product 
scaling and 

industrialization

Medium term Long term
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2.9.   Application and Integration: Mobile: Strategic Research Areas
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R&D activities needed
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Impact
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R&D activities needed
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Impact
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R&D activities needed

Impact
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R&D activities needed

Impact
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R&D activities needed

Impact
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2.9.9   Key Recommendations
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SRA

SRA1 

Medium term Long term
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SRA Medium term Long term

SRA2 
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SRA Medium term Long term

SRA2 



89

SRA Medium term Long term

SRA3 

SRA4 
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SRA Medium term Long term

SRA4 

SRA5
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swapping

SRA Medium term Long term

swapping

SoX prediction



92

2.10   



93

R&D activities needed
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Impact
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R&D activities needed   

Impact

2.10.3   
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R&D activities needed

2.10.5   Design for 2nd life – Transversal challenge
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Concerning V2H
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2.11.   Key Recommendations
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SRA

SRA1 

storage systems 

SRA2 

Storage Systems 

Medium term Long term

SRA3 
Medium-to-Long 

Storage
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SRA3 
Medium-to-Long 

Storage

SRA Medium term Long term

Digitalisation – 
Advanced BMS

Digitalisation - 

evaluation and 
prediction
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SRA Medium term Long term

Digitalisation - 
Decision making 

tools

Digitalisation

Design for 2nd 
life
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lifetime for BESS

SRA Medium term Long term

-
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3. Conclusions
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4. Additional References
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