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Disclaimer

• The IEA HEV TCP is part of  a network of  autonomous collaborative partnerships
focused on a wide range of  energy technologies known as Technology Collaboration 
Programmes or TCPs. The TCPs are organised under the auspices of  the International 
Energy Agency (IEA), but the TCPs are functionally and legally autonomous. Views, 
findings and publications of  the HEV TCP do not necessarily represent the views or 
policies of  the IEA Secretariat or its individual member countries. 

• Views, findings and publications of  the Task 40 CRM4EV (HEV TCP) do not necessarily
represent the views or policies of  the HEV Secretariat, HEV TCP or its individual
member countries. Nor does it necessarily represent the individual Task 40 participants. 
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The Hybrid Electric Vehicle 
Technology Cooperation Programme
An independent 19 country initiative in 

cooperation with the IEA and started in 1993

HEV TCP has started Task 40 CRM4EV in April 2018
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IEA HEV Task 40 
CRM4EV

Connecting the 
raw material 

industry with 
electromobility

• Mission

• To supply objective information to the Task 40 participants & 
to governmental policy makers and agencies, industry decision 
makers and research institutes

• To facilitate international collaboration involving shared 
resources from multiple countries and organisations

• Scope 

• Raising awareness (on the topic):  expert networks, workshops, 
publications, and communication.

• Define supply and demand scenarios for EV deployment, 
battery technologies and key EV raw material requirements



EVs and Critical Raw Materials:

Stakeholders need reliable, transparent & up to date information

Critical Raw Materials - Supply

• Supply risks at short and long term?

• Environmental impacts?

• Social impacts?

• Recycling and the circular economy?

• Li-Ni-Co-Cu-Graphite-Rare Earths

Electric Vehicles - Demand

• How many, when, which type?

• When and to what extend will
mass deployment happen

• How are EV technologies evolving
which impact the type and 
quantity of  CRMs required (per 
unit)?
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Geo-political risks were not specifically part of  the scope



Reducing the Life Cycle impacts of EV batteries

• Entire EV lifecycle, raw materials key

• Focus GWP & primary energy demand

• Leveraging existing LCA studies and
expertise of Task partners

• Harmonization of methodologies in 
existing CRM-LCA studies

• Current / future battery chemistries to
consider in LCA
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2017 INTERNATIONAL LIB TRADE FLOWS

Sources	of	data:	Trade	Map	2017;	BNEF	2017;	Avicenne 2017;	NREL	analysis	2018

Recycling in task 40 CRM4EV

• Recycling as future source of  raw materials 
(mass flow model, economics)

• Environmental impacts of  recycling (input to 
Task 40 LCA model) versus use of  virgin raw 
materials

• Evaluation of  existing and future recycling 
processes (material yields, energy efficiency)
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SOME MAJOR ASSUMPTIONS

LI-ION RECYCLING PROCESSES DISPLACE 
MATERIALS AT DIFFERENT PRODUCTION STAGES

18

The more process steps that can be 
avoided, the more energy is saved.

RECYCLING CAN REDUCE MATERIAL DEMAND… 
EVENTUALLY

5
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Also in scope:

Alternatives for 
Critical Raw 
Materials 
(applications)

Alternatives 
for Permanent 

Magnets
based e-
motors

Different Li-ion 
chemistries with
different metal

contents (ratios)

EV Batteries 
without
CRMs?!

Technological and/or 
economic

developments which
impact significantly the 
demand for CRMs for 

EVs
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Task 40 CRM4EV: examples of  outputs

ØElectric vehicle deployment, battery demand and raw material
requirements scenarios (update every year) 
• Passenger cars (Global, Fast movers, Rapid shift to zero/low-Cobalt battery

chemistries)
• Scenarios for all road vehicles and other battery applications
• Impact of recycling, contained minerals stock (battery materials)
• Passenger cars use of rare earth elements for electric drive and recycle potential
• Avoided PGM mineral consumption scenario

ØBattery technologies paper (peer-reviewed by external experts)
ØMeta study of (50+) EV and raw material forecasts

• 3 Task 40 CRM4EV Workshops and site visits, virtual events as of 2020
• About 100 internal presentations by Task 40 pariticpants and external

experts and 15 presentations at external events
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CRM4EV outputs



Task 40
CRM4EV

April 2021: To execute additional work on new battery chemistries and technologies

• Significant developments in “zero/low” nickel/cobalt chemistries are on the horizon, 
we will evaluate status and potential impact

• Update of EV deployment scenarios, inclusion of commercial vehicles and buses
• Overall Li-ion battery demand (all apllications): update
• Evaluation of 2021 studies and scenarios (IEA, BNEF)

CRM4EV participants: 2018 – 2021: inclusion of industrial partners; final phase 2021 – 2022 
focus on academic, expert and research stakeholders & avoid potential conflict of interest

Task 40 CRM4EV workprogramme Task 40 extension
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Electric Vehicles
&

Policies
2015 - 2022

180° turnaround

2015: 500k PEV

2019: 2.3 mio PEV

2021: 6.7 mio PEV

2022: > 10 mio PEV
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• Up to 2015 considered to be a fantasy by (almost all) 
policymakers, industry & experts
• Focus on Hydrogen, Natural Gas, ICE optimization…..

• In 2017 considered to be a nice but expensive niche 
solution with never more than a modest impact

• In 2019 industry and policymakers starting to accept it as 
short-term option to decarbonize transport

• In 2021: EV are the most important element  to transition 
road transport to zero emission transport

• In 2022: War in Ukraine has / will further accelerate the 
transition from fossil fuels to renewables (= electricity) 
especially in Europe


