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Aims & objectives

• Support the UK in securing adequate and timely supplies of the critical minerals required 

to reduce national security risks, achieve transition to net zero, deliver economic 

prosperity, and create supply chain opportunities for UK businesses;

• By providing authoritative, impartial and independent up-to-date data, information and 

analysis on supply-demand, stocks and flows of critical minerals essential to the UK 

economy, inform decision-making by government and industry, including 

recommendations for targeted interventions;

• CMIC is a key part of the UK Government’s approach for Critical Minerals
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UK critical minerals list

• UK criticality assessment carried out 

in 2024

• Quantitative assessment based on 

available datasets such as global 

trade data 

• Represents a ‘snapshot in time’ and 

does not take account of potentially 

growing demand

• List of 34 critical minerals for the UK

• These minerals are crucial for the 

economic prosperity, national 

security and ongoing technological 

development of the UK, but have a 

significant risk of supply disruption.

UK CRITICAL MINERALS INTELLIGENCE CENTRE

3



Foresight studies 

UK CRITICAL MINERALS INTELLIGENCE CENTRE
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https://ukcmic.org/reports/cmic.html 

https://ukcmic.org/reports/cmic.html


Results – Cumulative demand 

FORESIGHT STUDIES 
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Cumulative UK demand in million tonnes  



Stocks and Flows 

Modelling



Introduction

• As the adoption of electric vehicles (EV), and 

wind turbines continues to rise, the 

accumulation of batteries and magnets is 

increasing.

• A growing need for effective end-of-life resource 

management.

• End-of-life motors in EV and generators in wind 

turbines contain permanent magnets with 

significant amounts of rare earths. 

• End-of-life rechargeable lithium-ion batteries 

(LIB) found in EV contain significant amounts of 

cobalt (Co), nickel (Ni) and manganese (Mn), 

which can provide feedstock to new battery 

manufacture. 

WS1 – HISTORIC FLOWS OF CRITICAL RAW MATERIALS IN EV AND WIND TURBINES 

Nissan Leaf EV Battery © UKRI  

Onshore wind turbines © UKRI  



Historic flows of REE - 2017 to 2023



Integrated model - REE 

• A stocks and flows model that 

tracks Nd, Dy for EV traction 

motors, in other EV 

components and in ICE cars.

• Models have been developed 

for years 2017 to 2023.

• Life extension through reuse of 

vehicles is strong both for the 

EV and ICE markets.

• From 2017-2023, roughly 575 

tonnes of Nd & Dy from ICE 

and 11 tonnes of Nd, Dy from 

EV have been lost during 

shredding as magnets are not 

currently recovered 



Integrated model- LIB

• Integrated model provides 

the sum of stock and 

flows between 2017 and 

2023. 

• Import reliance quite high 

for EV and LIB. 

• In-use stocks have 

increased rapidly for all 

Battery raw materials

• These stocks will 

• Reuse of EV significant 

and influence the end-of-

life material availability. 

• From 2017 around 110t 

Li, 400t Co, 155t of Ni 

and 288t of Mn have 

been wasted due to lack 

of recovery capacity. 



Future projections 

overview



Methodology – Stock-driven approach  

• Methodology – Stock-driven approach  

FUTURE PROJECTIONS

Number of Products 

Underpinning Scenarios

Market share (%)* material intensity (kg/kWh)

System boundary: Stocks and flows of Li & Co in battery electric vehicles (BEVs) in the UK between 2010 and 2050 

Use phase

Inflows OutflowsIn-use stocks

Assumption: normal distribution
Mean Standard deviation

14 3

Kamran, Raugei & Hutchinson (2021)

Average battery energy density (kWh)* 

material intensity (kg/kWh)



UK demand and end-of-life potential for REEs in permanent magnets

• By mid-2040 the rare earth permanent magnets 

in EoL EV, ICE  and Wind Turbines equal the UK 

demand.

• However, between 2025 and 2040, sourcing of 

material from overseas markets and reliance on 

primary supply is essential.   

In reality, we are likely to be able to recover less REPM 

from EoL, unless technological  and supply chain 

challenges are overcome! Reliance on primary REES 

will continue in such a future. 

EoL REPM 

loss



Demand reduction for rare earth permanent magnets (UK)

• Different interventions will 

influence REPM demand in 

different ways.

• The life extension scenario is the 

most successful for reducing 

REPM demand, followed by the 

recycling scenario and circularity 

scenarios.

• From 2035 onwards the impact of 

any of the circular economy 

scenarios on demand reduction 

becomes obvious.

• More aggressive recycling and 

circularity targets can have even 

higher impacts on demand 

reduction. 



Key takeaways 

• Limited Scope of Current Models: Our existing data and models focus only on specific signature 

applications. However, material demand is significantly higher when considering the broader product 

landscape. Similarly, end-of-life volumes are likely to be underestimated.

• Need for Broader Application Coverage: Expanding the scope to include a wider range of 

applications is essential for enabling intelligent, evidence-based decision-making.

• Defence Sector – A Major Gap: The defence sector remains largely unexplored, despite its potential 

relevance to material flows and strategic demand.

• Importance of Ongoing Monitoring: Continuous tracking of material flows and forward-looking 

analysis is critical to anticipate future trends and risks.

• Significant Data Gaps: There are substantial gaps in available data. Efforts to generate new and 

improved datasets are urgently needed, yet funding for such activities is currently lacking.

• Technological Advancements Required: Innovations in dismantling and recovery technologies for 

REPMs and batteries are necessary to improve circularity and resource efficiency.

• Reverse Supply Chain & Policy Integration: Key elements such as reverse supply chain actors, 

capacity building, economic modelling, and policy development must be integrated—they are all critical 

pieces of the puzzle.

• Life Extension – An Overlooked Strategy: Extending product lifespans is a powerful way to reduce 

material demand, yet it is often overlooked in policy frameworks.



evpeta@bgs.ac.uk
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