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Battery chemistry and technology roadmaps
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Battery chemistry trends 



The automotive industry is converging around 3 types of battery solutions, 

but significant divergence occurs between OEMs on specific solutions  
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There are also cross cutting technology themes that affect all categories 

and are being pursued due to regulation or market dynamics 
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EU / EFTA / UK PC & LDV EV Cathode Outlook by Battery Chemistry

Nickel rich chemistries are predicted to be a large part of the European 

cathode market 



What does this mean for raw material demand / 

supply? 



The International Energy Agency predict a massive spike in critical and rare 

materials as a result of burgeoning EV demand. 

Source: International Energy Agency, 2021. 

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions


APC’s own demand forecast align more closely with IEA’s “Sustainable 

Development Scenario” than their Stated Policies Scenario
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Demand of xEV batteries and e-machines will outstrip supply in the next 

few years, so a coherent strategy is urgently required



What does this mean for LCA? 



The Advanced Propulsion Centre* launched the updated Automotive 

Council product & technology roadmaps, with a new fuel cell roadmap at 

LCV2020
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* On behalf of the Automotive Council and with considerable support from BEIS







OEMs are realizing that the most environmentally damaging elements of 

their supply chains are battery cell manufacturing and their raw materials  

Source: Wang, et.al, 2021. 

https://www.sciencedirect.com/science/article/pii/S258900422100300X


Dry electrode manufacturing is both environmentally friendlier, reduces 

cell manufacturing costs and is chemistry agnostic 

Why Dry Electrodes: Dry electrode manufacturing reduces the cost 

of cell assembly OPEX and CAPEX. It does this through the removal 

of an expensive and toxic solvent NMP which needs to be vented 

and requires certification to use. 
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Sony’s first 

camcorder 

with LCO 

battery

Materials used to reduce costs and improve battery energy density are 

likely to expect shortages in the future, leading to a host of new options
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On 10 December 2020, the European Commission published its proposal for a new 

Sustainable Batteries Regulation to ensure that all batteries placed on the EU market 

are sustainable, circular and safe.

EU EV Battery Directive – Executive Summary
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0798&qid=1613426366165 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0798&qid=1613426366165


Proposed EU EV battery regulation introduction timeline

20302022 20232021 2024 2025 2027 20282026 2029 2035

1 July 2024, EV batteries will 

require a carbon 

footprint declaration

1 Jan 2026, carbon 

footprint performance 

class requirements

1 July 2027, maximum 

life cycle carbon

footprint thresholds

1 Jan 2027, EV batteries 

required to declare content 

of recycled Co, Li and Ni

1 Jan 2030, minimum levels of 

recycled content (12% cobalt, 4% 

lithium and 4% nickel). 

1 Jan 2035, minimum levels of 

recycled content (20% cobalt, 

10% lithium and 12% nickel). 

1 Jan 2023, start of QR 

labelling, “separate 

collection” symbol

1 Jan 2026, online 

electronically readable 

“battery passport” with 

SoH, life, performance & 

durability information

31st Dec 2025, 65% recycling 

efficiency, recovering 90% 

Co, 90% Ni, 35% Li and 90% Cu

31st Dec 2030, 70% recycling 

efficiency, recovering 95% 

Co, 95% Ni, 70% Li and 95% Cu

Recovery efficiency

Carbon footprint

Labelling & digital

Recycled content

Colour code: 

Regulation 

approval planned 

for early 2022

1 Jan 2027, full labelling

of chemistry, recycled 

content, life, safety, 

collection …



Key takeaways

OEMs are converging around 3 categories of batteries to suit their future EV portfolios

Specific chemistry choices diverge between OEMs within those 3 categories

The burgeoning demand for nickel, lithium & graphite embeds CO2 in the battery supply 

chain as the extraction and refining of these materials are energy intensive

Refined battery materials and electrode manufacturing processes are the most energy 

intensive. Dry electrode manufacturing could drastically reduce energy consumption.

Battery chemistries like LFP, sodium ion & manganese-rich that use more abundant materials 

can lower costs and environmental impacts  

Recycling batteries can reduce reliance on primary materials which reduces the 

environmental footprint while also lowering costs



Thank you for listening, we look forward to working with you … 
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