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EU Critical Raw Materials ; Raw Materials Initiative

assessment 2017 e EU Critical Raw Materials

European
Commission

= 78 raw materials evaluated with fact sheets available, revised methodology
published - CRM website

= Commission's Communication on 2017 list of Critical Raw Materials for the EU,
COM(2017)490, 13.9.2017

CRM assessment 2020
Antimony Fluorspar *LREEs Phosphorus - European Commission
Baryte Gallium Magnesium Scandium - Similar scope and

methodology

Beryllium Germanium Natural graphite Silicon metal B ;\601”9( and consultations in
Bismuth Hafnium Natural Rubber Tantalum - Publication in 2020
Borate Helium Niobium Tungsten _
Cobalt *HREEs *PGMs Vanadium \ SC[Q[QEEN
Coking coal Indium Phosphate rock

*HREEs=heavy rare earth elements, LREEs=light rare earth elements, PGMs=platinum group metals
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http://scrreen.eu/

Ma p Of CRM ore : Raw Materials Initiative

EU Critical Raw Materials

deposits in Europe
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CRM assessment

Raw Materials Initiative

EU CRM assessment

European
Commission

Revised methodology, based on criteria, priority data and information over the last 5
years, thresholds, comparability resulting in a single list

Economic importance

eImportance of a raw material
per economic sector
& importance
of the sector in the EU

economy
(value added)

e Substitution (technical and
cost performance)

Supply risk

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

e Market concentration
(HHI)

e Governance performance
(WGI)

e Import reliance

eTrade agreements and
restrictions

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

e End-of-Life Recycling

Input Rate
Raw
Materials
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https://publications.europa.eu/en/publication-detail/-/publication/2d43b7e2-66ac-11e7-b2f2-01aa75ed71a1/language-en/format-PDF/source-32064602

Biggest suppliers Raw Materials Initiative

of CRM to the EU = EU Critical Raw Materials
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——

Russia
Scandium 67%

Finland Tungsten 50%
Cobalt 66% Vanadium 60%
Norway -
Silicon metal 23%‘

; France

USA Hafnium 43%
Erbium 40% - 90%
Helium 51% Morocco 449
Samarium 40% 1\-‘ Phosphaterock??%" R Bismuth B84%
£ urkey Cerium 02%

Mexico
Fluorspar 27% SRy v Dysprosium gt
Europium 40%
Gadolinium 40%
4 "?123“"5‘3" Gallium 36%
Nigeria Phosphorus /7% * Germanium 43%
Tantalum 43% 5 ".1 Holium 40%
- - A Indium 28%
ndonesia :

Lanthanum 40%
Brazil Matural rubber 32% | utetium 40%,
Miobium 7 1% Magnesium 94%

MNatural graphite 699%
Neodymium 40%
Praseodymium 40%

Terbium 40%
Thulium 40%
Yiterbium 40%
Yitrium 40%

Study on the review of the list of critical raw materials 2017 6



European Battery

Alliance

Batteries — example of the strategic EU
industrial value chains

The objective is:
- To create a competitive manufacturing value chain

in Europe with sustainable battery cells at its core .

- To capture a battery market of up to €250 billion a
year from 2025 onwards. Covering the EU demand
alone requires at least 10 to 20 ‘gigafactories’
(large-scale battery cell production facilities).

» Raw and processed materials:

« cobalt, lithium, natural graphite, nickel; but also
manganese, silicon metal,

Raw
Materials

Recycling

Electric vehicle
manufacturing

Raw and
processed
materials

Battery pack
manufacturing

Cell component
manufacturing

Cell
manufacturing



Global and EU production of r Raw Materials Initiative

battery materials -, EU Critical Raw Materials
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——

@ Cobalt
° Natural graphite

Lithium . 2
10,000 t y
6,000 t
2,000 t J

500t

Nickel

200,000 t e
40,000 t 1
20,000t -\
10,000 t - I

raphibte 770 000 (E9%)
536 040 (31%)

Mining production in Europe: cobalt, lithium, natural graphite,
nickel; metallic content, tonnes (2016) (Source: Survey on battery
raw materials RMSG, 2018) DEC

Cobalt 87 333 (840%)

Chile |
Copper 5 528 240 (32%)

Lithiwsm g 730 (35%];- South Africa
Manganess 9 596 T34 (20%)

Raw (tonnes, percent of global supply)
Materials Study on the review of the list of critical raw materials 2017 8




End-of-life recycling input rates r Raw Materials Initiative

in EU 28 o Circular Economy

* *
*oek
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End-of-life recycling input rate (EOL-RIR) [%5]
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*F =Fluorspar; P = Phosphate rock; K = Potash, Si= Silicon metal, B=Borates. 9



Report on CRMs in ﬂ Raw Materials Initiative

Circular Economy e CirculariEconomy
Objectives: Key Sectors:
e To help EU Member States e Electric and Electronic
Ee%prtloRn e implement the new provisions Equipment
b on critical raw materials in the _
e Automotive

Circular Economy EU Waste Framework Directive

e Provide information, data °® Datteries

sources and identify best o Renewable Energy

practices and possible further
actions e Defense equipment

e Chemicals & Fertilizers
Issued in January 2018 (SWD(2018)36),
taking into account the 2017 list of 27 critical

raw materials
Raw
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https://publications.europa.eu/en/publication-detail/-/publication/d1be1b43-e18f-11e8-b690-01aa75ed71a1

Raw Materials

WP 2018-2020

Horizon 2020

Societal Challenge 5 call - "Greening the economy in line with the
Sustainable Development Goals (SDGs)"

Major Issue Areas for Mining and the SDGs

v

€240 million available under SC5 (plus FTI, SME Instrument)
2/3 of the budget for Innovation Actions (TRL 6-7)

Specific attention to CRMs, Circular economy, Production,
Substitution...

Feed into EU Raw Materials Information System - RMIS

"Bridge" to Post-2020 "FP9"

Raw
11




o : Horizon 2020
Raw Materials 2019 Societal Challenge 5

Work Programme 2018-2020

CE-SC5-07-2018-2019-2020: Raw materials innovation for the circular economy: sustainable processing, reuse,
recycling and recovery schemes (IA)

a) Sustainable processing and refining of primary and/or secondary raw materials

b) Recycling of raw materials from end-of-life products

c) Recycling of raw materials from buildings

d) Advanced sorting systems for high-performance recycling of complex end-of-life products

CE-SC5-08-2019: Raw materials policy support actions for the circular economy (CSA)
c) Responsible sourcing of raw materials in global value chains

SC5-09-2019: New solutions for the sustainable production of raw materials (RIA)
b) Digital mine
c) Recovery of metals and minerals from sea resources (processing)

SC5-10-2019: Raw materials innovation actions: exploration and Earth observation in support of sustainable
mining (IA)

b) Integrated exploration solutions

c) Services and products for the extractive industries life cycle

e Budget: over €80 million

e Deadlines: 19 February 2019 (CSA and Firs RIA, IA); and 4 Sep 2019 (Second stage of RIA, IA)
aw ) 12
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2021-2027

Horizon Europe

European
Commission
——

Commission proposal for a € 100 billion R&I funding programme (2021-2027)

e Digital and Industry: €15 billion (Circular Industries (incl. “Raw Materials”), Low-Carbon and Clean Industries

Pillar 3

Pillar 1 Pillar 2
Q Open Science @ Global Challenges and Open Innovation
Industrial competitiveness
Health European Innovation Council

Inclusive and Secure Society
Digital and Industry E : :
; . uropean innovation ecosystems

Climate, Energy and Mobility P y
Food and natural resources . .
European Institute of Innovation

and Technology

European Research Council

Clusters

Marie Sktodowska-Curie Actions

Research Infrastructures Joint Research Centre

Strengthening the European Research Area

Sharing excellence Reforming and Enhancing the European R&l system

Raw
Materials




Key messages

Large part of the periodic table will be crucial for the
strategic value chains

Responsible and sustainable sourcing is key for Resource
security

High tech metals will become oil and gas of tomorrow

Raw
14




Thank you!

European
Commission

Critical raw materials for the EU:
http://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en

Methodology for establishing the EU list of critical raw materials:
https://publications.europa.eu/en/publication-detail/-/publication/2d43b7e2-66ac-11e7-b2f2-
Olaa75ed71al/language-en/format-PDF/source-32064602

Report on critical raw materials and the circular economy :
https://publications.europa.eu/en/publication-detail/-/publication/d1bel1b43-e18f-11e8-b690-
Olaa75ed71al

Raw Materials Information System:
http://rmis.jrc.ec.europa.eu/

EU Raw materials, metals, minerals and forest-based industries:
https://ec.europa.eu/growth/sectors/raw-materials_en

EIP on Raw Materials:
https://ec.europa.eu/growth/tools-databases/eip-raw-materials/en

Horizon 2020 - raw materials and calls:
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/index.html

Raw
15




Back up slides
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Mining production

Mobility package
Action Plan on Batteries
Battery raw materials

European
Commission
——

@ Cobalt
@ Natural graphite

Lithium . e
10,000 t
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{ ¢
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Mining production in Europe: cobalt, lithium, natural graphite,
nickel; metallic content, tonnes (2016) (Source: Survey on battery
raw materials RMSG, 2018)

Raw
Materials

Cobalt: 9,698 t (7.7%)

Lithium: 322 t (0.9%)

Natural graphite: 12,650 t (1.1%)
Nickel: 270,126 t (13.8%)

100 +
90 - m World
80 - Europe
70 -+
60 -
50 -+
40 -
30 A
20 1 7.7% 13.8%
10 4 0.9% 1.1% —
0 - T T T )

Cobalt Lithium Natural Nickel
Graphite

Figure 2 - World share of European production (2016)
(Source: Survey Member States- RMSG, 2018)



Mobility package /¢

Exploration activities Z Action Plan on Batteries \

European
Commission

Commercial Potentially Non-Commercial
UNFC projects commercial roiects Exploration projects
classification (E1;F1; projects (E3:F2.61,2.3)! (E3;F3;G4)!
G1,2,3)! (E2;F2;G1,2,3)! rereTr
25 T .
- B | e b | BE0EY | O
PR NO(1), PL(1), SE(5), % E
SK(2), UK(1) £
16 (40)2 g
__ Total 3 AT (TBt,aéZm, 5 CZ(1), DE(2), ES(2), £
Lithium FI(1),PT(2) DE(1), ES(1), FI(1), | AT(1), ES(1), UK(1) FI(1), FR(2), GR(1), g
PT(2) IE(3), NO(1) §
SE(3), PT(40)2 2
Total 1 28 i
Natural SE (1) Total 2 2 Cz(3), DE(1), FI(10),
graphite SE(1), SK (1) SE(2) ES(4), SE(2) Production
NO(8)
21
Nickel _ Total 3 6 AT(2), CY(3), DE(1),
SE(3) FI(3),SE(1), UK(2) ES(5), FI (4), LV(1),
SK(2), SE(3)
Note 1 - UNFC, Definition of categories (see United Nations Framework Classification (ECE ENERGY SERIES No. 42):
E axis: E1, extraction and sale has been confirmed to be economically viable; E2, expected to become economically viable; E3, not expected to become economically viable or
evaluation is at too early a stage.
F axis: F1, feasibility of extraction by a development project or mining operation has been confirmed; F2, feasibility is subject to further evaluation; F3, feasibility cannot be
evaluated due to limited technical data.
G axis: G1, quantities associated with a known deposit that can be estimated with a high level of confidence (G1), moderate level of confidence (G2), a low level of confidence
Note 2 - 40 applications for lithium exploration have been submitted; 12 blocks have been defined for lithium exploration in the Centre and North of Portugal. Public tenders are
going to be launched in 2018.

Project categories, exploration (UNFC-2009)
(Source: Survey Member States- RMSG, 2018)
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Ongoing projects : Mobility package

Action Plan on Batteries
Battery raw materials

European
Commission
——

Commercial projects Lithium projects

Lithium (reserves) ‘

« Alvarroes, Mina do Barroso (PT): 38,940 t ¢

» Keliber (FI): 35,750 t {

. A? LYY W

. __,._!: ~ ;, i & T
Non-commercial projects o ©

+ Co (10); Li (3); Graphite (2);Ni (21) 4

Exploration prOjeCtS Figure 5 - Lithium potentially commercial projects (2016)

(Source: Survey on battery raw materials - RMSG, 2018)

Raw
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 Co (10); Li (3); Graphite (2);Ni (21)
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