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Overview on CRMs by:
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Main contributions / outcomes while at the EC:

-Revision of the Methodology for establishing the List of CRITICAL RAW MATERIALS for the EU

-Monitoring Framework for the Circular Economy, COM(2018) 29 final and SWD(2018) 17 final

-Launch of the Life Cycle Data Network, https://eplca.jrc.ec.europa.eu/LCDN

-US-Japan-EU trilateral dialogue on Critical Raw Materials

-The International Round Table on Materials Criticality, IRTC, https://irtc.info

-Revision of the List of CRITICAL RAW MATERIALS for the EU (2020 list).
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mostly based on:
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Critical Raw Materials and the EU Green Deal

The EU Green Deal recognizes access to resources as a strategic security question to fulfil EU’s 
ambition towards 2050 climate neutrality
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Rare Earth Elements Applications
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(Source: Barakos, 2021)



Electric vehicles:
A sustainable solution for low-carbon mobility?

Possible impacts shifts:

 From use of diesel/gasoline to electricity

generation

 From use phase to production phase (battery)

 From climate change / depletion non-renewables

to Critical Raw Materials (WARS?)
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Critical Raw Materials in international agendas
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Critical Raw Materials in international agendas
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Scale Mismatch: 
Not Enough Metals
for Low Carbon 
Energy Transition 



Scale Mismatch: 
Not Enough Low 
Carbon Energy for 
Metal supply 
expansion 



Spatial Mismatch: 
Regional Metals for 
Global Energy
Transition 



Temporal 
Mismatch: 
Can we count 
on Recycling?
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Critical Raw Materials for a clean planet?
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Critical Raw Materials for a clean planet?
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Critical Raw Materials for a clean planet?

Bottleneck of rare earth:
Ganzhou city at Southern 
Jiangxi province,
“famous” for Ion Clay
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ENTR G3

Raw 
Materials

Definition of Critical Raw Material
•A Critical Raw Material is one with high risk of supply disruptions and, at the 
same time, with high economic importance. 

•High risk of supply disruption means that supply might not be adequate to 
meet EU industry demand. 

•High economic importance means that the raw material is fundamental in 
industry sectors to create added value and jobs, which are lost in case the raw 
material is not available and adequate substitutes cannot be used instead.

EC definition of CRM

Moreover, the expression “adequate supply” implicitly suggests that industry concerns 
are linked to aspects of e.g. quantity, quality, price and timing on which different 
stakeholders might have different interpretations and expectations. 
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Raw 
Materials

Economic importance

•Importance of a raw 
material per economic sector 
& importance 
of the sector in the EU 
economy 
(value added)

•Substitution (technical and 
cost performance)

Supply risk

•Global supply and EU sourcing 
(ores/refined materials)

•Market concentration (HHI)
•Governance performance (WGI)
•Import reliance
•Trade agreements and 
restrictions

•End-of-Life Recycling
Input Rate

•Substitution (production, 
criticality, co/by-production)

CRM methodology Raw Materials Initiative
EU CRM assessment 2017, 2020



Raw 
Materials

The List of CRMs has been a valuable push for:

 Implementing the EU policies and incentivising the
EU production of CRMs

 Prioritising needs and actions (R&D, investment,
circular economy)

 Negotiating trade agreements, drafting legislation,
challenging trade distortion measures

 National policy making

 Building the EU Knowledge base
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CRM assessment Raw Materials Initiative
EU Critical Raw Materials





2014  2015  2020



cut here…



re-industrialize



Report on CRMs in 
Circular Economy

Objectives:

• To help EU Member States
implement the new provisions on
critical raw materials in the EU Waste
Framework Directive

• Provide information, data sources
and identify best practices and
possible further actions

Issued in January 2018 (SWD(2018)36), taking into
account the 2017 list of 27 critical raw materials

Key Sectors: 

• Electric and Electronic 
Equipment

• Automotive

• Batteries

• Renewable Energy

• Defense equipment

• Chemicals & Fertilizers

Raw Materials Initiative
Circular Economy



Raw Materials Scoreboard

The role of 
recycling to meet 
demand for raw 
materials.



European Commission methodology to define 
the List of CRMs for the EU

2010 first release

2013 update

2015 revision (DG JRC)



SUPPLY RISK   role of circularity /recycling
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ECONOMIC IMPORTANCE

𝑠 𝑠

𝑠

 

(1) MEGASECTORS  NACE-2

(2) allocation of RM uses (NACE-6)

(3) RM-specific substitution index



Figure 19: Value added and number of jobs associated with metals (mining, 
basic manufacture and downstream sectors) in the EU (2012)

Raw Materials Scoreboard

More than 11 million jobs in manufacturing industries depend on the secure supply of metals



JRC foresight study on CRMs in strategic sectors

JRC Report:  up to 60 
times and up to 15 times…
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List of materials/groupings 
covered in the 2020 assessment

Critical Raw Materials 2020

Individual materials 
Aggregates Germanium Phosphate rock 
Aluminium Hafnium Rhenium 
Antimony  Helium Scandium 
Arsenic Hydrogen Selenium 
Baryte Indium Sulphur 
Bauxite Iron Ore Potash  
Bentonite Lead Silica Sand 
Beryllium Limestone Silicon Metal 
Bismuth Gold Silver 
Boron (Borates) Gypsum Strontium 
Cadmium Lithium Talc 
Chromium Magnesite Tantalum 
Kaolin clay Magnesium Tellurium 
Cobalt Manganese Tin 
Coking coal Molybdenum Titanium 
Copper Natural Graphite  Tungsten 
Diatomite Nickel Vanadium 
Feldspar Niobium Zinc 
Fluorspar Perlite  Zirconium 
Gallium Phosphorus  
Platinum group metals (PGMs) 
Iridium Platinum Ruthenium 
Palladium Rhodium   
Rare earth elements (REEs) 
LREEs HREEs 
Cerium Dysprosium Lutetium 
Lanthanum Erbium Terbium 
Neodymium Europium Thulium 
Praseodymium Gadolinium Ytterbium 
Samarium Holmium Yttrium 
Biotic materials 
Natural Rubber Natural cork 

 
Sapele wood Natural Teak wood 

 

Legend:

Green boxes Materials covered in 2014 but not in the 2011
assessments

Orange boxes Materials covered in 2017 but not in the 2014
assessments

Light blue boxes New materials covered in the 2020
assessment
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COM(2020) 474 final
Critical Raw Materials 2020

2020 Critical Raw Materials (30)

Antimony Fluorspar Magnesium Silicon Metal

Baryte Gallium Natural Graphite Tantalum

Bauxite Germanium Natural Rubber Titanium

Beryllium Hafnium Niobium Vanadium

Bismuth HREEs PGMs Tungsten

Borates Indium Phosphate rock Strontium

Cobalt Lithium Phosphorus

Coking Coal LREEs Scandium
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Critical Raw Materials 2023
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Critical Raw Materials 2023
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Critical Raw Materials 2023
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Results of the 2020 criticality 
assessment compared to 2017
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Critical Raw Materials (2020 list of CRMs for the EU)

Countries accounting for largest share of global supply of CRMs

COM(2020) 474 final
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Criticality assessment is:

- a call for attention  not panic

- a screening exercise

- prelude to detailed assessment
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US NRC, 2008
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IRTC, 2020
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IRTC
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YALE UNIV, 2012
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YALE UNIV
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USGS
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USGS
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USGS
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JAPAN
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IRENA
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IEA
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DERA
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OFREMI
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Gian Andrea Blengini
Politecnico di Torino
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