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EUCAR Research Recommendations 

Advancing battery technologies and battery management systems for large-scale adoption of sustainable 

mobility solutions to enhance user experience and meet customer expectations. The aim is to improve the 

performance of battery-electric vehicles concerning range, durability, and affordability, while addressing 

sustainability through innovation in battery technologies and management systems for current and future 

cell chemistries.  

Analysing customer expectations and real-world user behaviour for battery development. Exploring fit-for-

purpose technologies (e.g. Li-Ion, L(M)FP, Na-Ion, solid-state), increasing overall performance and cost-

competitiveness of BEV while using process innovations to improve industrial feasibility (large-scale 

production) within EU framework conditions. Assessing (integrate in battery development) the circular 

economy approach (design for sustainability), including recycling and second use. Improving battery safety 

and providing guidelines for first responders and management at the end-of-life: access, handling and 

transport of batteries (even with undefined status after crash). Innovating to replace hazardous materials 

and to substitute critical materials. 

To address these challenges the EUCAR Battery Technology Experts present research priorities: 

Advanced performance cell chemistries and materials   

• Solid-state technologies with Li-metal anodes and/or anode-free chemistry 

• Scale-up feasibility demonstration for solid-state chemistries 

• Quasi-/semi-solid-state technologies as drop-in solutions in the existing process chain 

• Prelithiation and Si-anodes as supplementation for higher performance in liquid-based 

chemistries 

• Solid-state technologies with LFP/LMFP cathode with focus on lifetime and cost/performance 

ratio 

• Advanced GEN3 cell chemistry with positive impact on application level or scaling.  

Cost optimised cell chemistries and materials 

• Sodium-ion batteries achieving performance parameters enabling to compete with state-of-the-art 

LFP, while maintaining the cost benefit 

• LMR, LMNO, LMFP and further blends and chemistries - focus on extending lifetime (e.g. through 

high-voltage-stable electrolyte for LMR/LMNO) or improving charging rates, while maintaining a 

cost benefit compared to state-of-the-art LFP 

• State-of-the-Art based chemistries (e.g. NMC) with improved performance or cost benefit to 

ensure best cost at application level. 

Manufacturing processes and scale-up 

• Integration of new cell chemistry in existing process technologies 

• Drycoating, laser-drying, small dry-chambers and further process innovations to increase cost 

competitiveness and scaling 

• Flexible production lines to produce more than one cell chemistry (and cell type)    

System integration and vehicle application   

• Impact of cell chemistries on system integration on battery pack or vehicle level to ensure 

maximum safeguarding of advantages cell properties to application level and enable best 

performing applications  
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o Demonstration of benefits of advanced chemistries on system level, e.g. solid-state cells, 

blends, etc. 

o Demonstration of benefits of state-of-the-art and cost optimised chemistries e.g. improved 

thermal safety, or integration benefits 

• New system integration concepts to enable best performance at application level 

Resilience and supply chain security  

• Innovations in Equipment Manufacturing for cell production and scaling 

• Local European value chains for LFP and other cost performing chemistries 

• Local European value chains for artificial graphite and/or is substitutes as anode material 

• Local European active material production, e.g. CAM  

Charging infrastructure and the energy ecosystem integration   

Charging solutions for a seamless and positive user experience, always energized: smooth and 

effortless user experience, regarding availability, affordability and convenience of charging; better 

integrate vehicles into the grid, enabling quick and smart bi-directional charging. 

• Charging infrastructure for next-level quick charging (5-10 min from 10% to 80% SOC) 

• Automation of charging process, automated parking, and system enabling for high-performance 

charging 

• Innovations in comfort charging environment 

• Optimization of battery lifetime in V2G application through operating strategy 

• Innovations for customer acceptance to increase uptake of e-Mobility 

• Merge of infrastructure and vehicles to benefit both, transition of energy and mobility  

• AC-Bidrectional Charging, and affordable DC-bidirectional charging equipment 

• Evidence based contribution to regulatory consolidation 

 Recycling and circular economy   

• Direct recycling for production scrap and close to production scrap 

• Recycling technologies/strategies for LFP and other chemistries with a lower BOM value 

• Energy- and cost-efficient recycling processes 

• Recycling processes that ensure a high recycling efficiency while processing high troughput 

Digitalisation and AI  

• Accurate and efficient prediction of battery state through AI-supported modelling 

• AI for in BMS, development acceleration, system development 

• AI to improve quality in production 

• AI to enable scaling in production processes 

 

 

 

 


