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“Critical” Raw Materials, the origin

The Raw Materials Initiative launched by the European Commission,
had as a result the “report of the Ad-hoc group on defining Critical
Raw Materials” (30 July 2010). http://ec.europa.eu/enterprise/policies/

rawmaterials/documents/index_en.htm

On 2" February 2011, the European Commission published the
communication “Tackling the challenges in commodity markets

and on Raw Materials” (COM(2011) 25 final).

Both documents show the list of the 14 raw materials classified as

“Critical”’, framing the scope of future initiatives.

Critical raw materials for the EU

Report of the Ad-hoc Wérrki'ng Groupon  /

dgﬁhi’r’i’g' critical raw materials

/ The ad-hoc Woi k ing Group is a sub-group of
rg the Raw Materials Supply G oup /and is
/ chaired by the European Commission

EUROPEAN COMMISSION

Brussels, 2.2.2011
COM(2011) 25 final

CON l Il l( TION FROM THE COMMISSION TO THE EUROPEAN
PARLIA N 'EAN ECONOMIC A CIAL
l‘O I\lITTEE ND THE COMMITTEE OF THE REGION:

TACKLING THE CHALLENGES IN COMMODITY MARKETS AND ON RAW
MATERIALS
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Concentration of production of critical raw materials,
and recycling and substitution rates (l)

Concentration of production of critical raw materials, and recycling and substitution rates
. Main producers | Main sources of imports into Import . ... |Recycling
Raw Materials (2008, 2009) EU (2007,0r 2006) dependency rate Substitutability rate
China 91% Bolivia 77%
Antimony Bolivia 2% China 15% 100% 0,64 11%
Russia 2% Peru 6%
South Africa 2%
USA 85% USA, Canada, China,Brazil (*)
Beryllium China 14% 100%
Mozambique 1%
DRC 41% DRC 71%
Cobalt Canada 11% Russia 19% 100% 0,9 16%
Zambia 9% Tanzania 5%
China 59% China 27%
Fluorspar Mexico 18% South Africa 25% 69% 0,9 0%
Mongolia 6% Mexico 24%
Gallium NA USA, Russia (*) (*) 0,74 0%
China 72% China 72%
Germanium  |Russia 4% USA 19% 100% 0,8 0%
USA 3% Hong Kong 7%
China 72% China 75%
Graphite Indi:i\ 13% Brazil 8% 95% 0,5 0%
Brazil 7% Madagascar 3%
Canada 3%

(*) subject to strong fluctuations
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Concentration of production of critical raw materials,

and recycling and substitution rates (ll)

Concentration of production of critical raw materials, and recycling and substitution rates

Canada 4%

Ruanda 13%

Raw Materials Main producers Main sources of imports into EU |Import dependency Substitutability Recycling
(2008, 2009) (2007,0r 2006) rate rate
China 58% China 81%
0, 0,
Indium Japan 11% Hong Kong 4% 100% 0,9 0,30%
Korea 9% USA 4%
Canada 9% Singapore 4%
China 56% China 82%
Magnesium  [urkey 12% Israel 9% 100% 0,82 14%
Russia 7% Norway 3%
Russia 3%
Niobium Brazil 92% Brazil 84% 100% 0,7 1%
Canada 7% Canada 16%
Platinum group South Africa 79% South Africa 60%
Metals Russia 11% Russia 32% 100% 0,75 35%
Zimbabwe 3% Norway 4%
China 97% China 90%
Rare earths India 2% Russia 9% 100% 0,87 1%
Brazil 1% Kazakhstan 1%
Australia 48% China 46%
Tantalum Brazil 16% Japan 40% 100% 0,4 4%
Rwanda 9% Kazakhstan 14%
DRC 9%
China 78% (6,1) Russia 76%
Tungsten Russia 5% (6,5) Bolivia 7% 73% 0,77 37%

N
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Supply risk

The 14 Critical Raw Materials for the EU
Results from 2010
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This project has received funding from the
European Union's Seventh Framework Programme
for research, technological development and
demonstration under grant agreement No XX)XXXX
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Defining “critical” raw materials for the EU

A measure of risk A

= Three reasons why some of supply shortages
materials may be considered Concentration of production
critical Governance and environmental

= “first, they have a significant performance ?f p_rOducerS
economic importance for key Share of EoL recycling in supply
sectors, Substitutability

= second, the EU is faced with
high supply risks [...]
= and third, there is currently a

non-critical

lack of substitutes.” - >
_ _ A measure of economic importance
= Need to define metrics for each or expected (negative) impact of shortage

in order to determine criticality. Sectors using raw material

Value added of using sectors in the EU

COM (2008) 699 — The Raw Materials Initiative

Indicators from “Critical raw materials for the EU” (Ad-hoc working group on defining critical raw materials, 2010)
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Criticality analysis
Criteria

* Economic importance:

— The analysis is achieved asesing the proportion of
each material associated with industrial megasectors
at a EU level. This proportions are associated with the
megasectors’ gross added value (GAV) to the EU’s
GDP. The total is then scaled according to the total

EU GDP to define an overall economic importance for
a material

CRM InnoNet

Substitution of Critical Raw Materials




Methodology: Economic importance

End uses of Gross value added of
a raw material end use "megasectors”
in the EU
Assign end uses
to pertinent Megasector
"megasectors" A
Use 1
Economic
importance
Use 2 Multiply each % end use
by GVA of megasector
and build weighted sum
2 =100%
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Defining ,Megasectors”
Values used in update (2013)

Rubber, Plastic & . Refining ,Construction
Glass \ Material

Chemicals
Metals

Pharmaceuticals
Paper |

Beverages

Mechanical
Equipment

Food Electronics &
Other Final ICT
Consumer Electrical
Aircraft,  Goods Equipment +
Shipbuilding, Domestic
Trains Road Transport  Appliances
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Criticality analysis
Criteria

« Supply Risks(poor governance and low environmental
standards):

— Large influence on supply risk for primary supply is assumed,
from countries exhibiting either poor governance (e.g. political
unrest) or low environmental standards (large accidents leading
to supply disruption).

— No measure of geological availability is included in the
methodology.

— If any secondary production takes place, the supply risk is seen
to be reduced by the availability of secondary supply from end-
of-life products. Substitution, if possible, is another factor than
reduces the risk of supply
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Methodology: Supply risk

Risk-reducing Risk-reducing
filter filter

Risk from concentrated
primary production in

countries with Supply

Poor governance risk

Low environmental
standards
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Why do points move in the 2D graph?

End uses of
a raw material

Economic importance

Gross value added of
end use "megasectors”
in the EU

es
to pertinent Megasector
Use 1

Economic
importance

Multiply each % end use
by GVA of megasector
and build weighted sum

= Changes in the end-use
structure (or end-use data)

=  Changes in the “value added”
assigned to the megasectors

Supply risk

Risk-reducing Risk-reducing

filter filter

Risk from concentrated
primary production in

countries with
Supply

(a) Poor governance risk

(b) Low environmental
standards

Changes in the concentration
of production

Changes in governance /
enylronmental p_erformanc_:e
rating of producing countries

Changes in recycling rates

Changes in assessment of
substitutability
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Candidate list of Materials

v v v

Supply risk due to
low environmental

Economic

Supply risk due to

poor governan

importance to EU

standards
« Substitutabilit + Substitutabilit
y e End use y
. Recycling rate application « Recycling rate
Count * Value of - Country
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Critical Raw Materials
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Share of EU28 in global primary production

Antimony — 150 000 t

Beryllium — 260 t

Borate — 5000 000 t

Chromium — 3% 11 000 000 t

Cobalt 4 | 0% 110 000 t

Coking coal — 3% 890 000 000 t

Fluorspar — 4% 5900 000 t

Gallium — 12% 400t

Germanium — 6% 120 t

Heavy Rare Earth Elements — 17 000 t
Indium — 4% 670 t

Light Rare Earth Elements — 110 000 t
Lithium — 1% 62 000 t

Magnesite — 13% 20 000 000 t

Magnesium — 770 000 t

Natural Graphite | | 1% 1100 000 t
Niobium — 63 000 t

Phosphate Rock | | 1% 54 000 000 t
Platinum Group Metals — 430 t
Silicon metal — 8% 1 900 000 t

Tungsten — 2% 82 000 t

Data from World Mining Data, U.S. Geological Survey, Germanium Corporation, Roskill, IMCOA, Johnson Matthey & British Geological Survey
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Critical raw materials for the EU:
Results from 2014

Supply risk

o
Barytes
o
Scandium
Diatomite O o
Gold
|

@rth Elements /

%

o Indium

4
Gallium
¥ ar .
Beryllium e Silicon metal

P! Rock i
hos;:hgte oc// //olil%gggﬂGroup

BoFate O Molybdenum

Antimon/

~Tungsten e

Coking coal
]

o

Bentonite © Feldspar

Silica sand
Sawn Softwood ©  Titanium

Ch romiu%
Vanadium
Bauxite
Zinc 0

[o) O Nickel
Potash

This project has received funding from the
European Union's Seventh Framework Programme
for research, technological development and
demonstration under grant agreement No XX)XXXX

o
Tin
O Limestone
o O Tellurium
Copper Selenium
|

7

Economic importance

Ad-hoc Working Group on defining critical raw materials (2014)
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EU Critical Raw Materials (2014)

Abiotic Materials

Antimony Beryllium Borates Chromium Cobalt Cocking coal Fluorspar
Gallium Germanium Indium Lithium Magnesite Magnesium Natural Graphite
Niobium PGMs Phosphate rock | REEs (heavy) REEs (Light) Silicon metal Tungsten

Biotic Materials

Natural rubber

Pulpwood

Sawn Softwood
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European Partnership on Raw Materials

and the Critical Raw Materials

Exploration Improving :;'V“prto"i“g
Extraction " Regulatory aste International
Processing Substitution Framework; management cooperation
Recycling knOWIedge RegUIatory
Infrastructure Framework;
Excellence

EIP’s priorities:

Inputs to Horizon 2020 programmes (Societal Challenge 5 and
others)

Actions related to non-technological aspects
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Europe’s access to CRM

Substitution of Critical Raw Materials,
a complimentary alternative to address the
Raw Materials Challenge in Europe

Int’l
Cooperation
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CRM _InnoNet
Substitution models

x> A %>

Substance for Substance Process for Process

s>k P

Service for Product New Technology for Substance
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CRM_InnoNet
Materials profiles

* Analysis carried out as part of the tasks in WP3

— “Report Critical Raw Materials Substitution Profiles”. Spetember
2013.

TANTALUM TUNGSTEN PLATINUM GROUP METALS

Surgical applications, other  Process equipment Mill products Catalysts: Chemicals and fuels

; Dental alloys
C ted carbides .
A:E?;&aoc;ié emen Steels and alloyscarbides Glass making equipment
Others \
Electrical
4 Other & electronic »

Stainless Jewelry ' Autocatalysts

Cemented carbides

Capacitors

Not substitutabl

Substitutable at low cost

Easily and completely substitutable Substitutable at high cost
at no additional cost and/or loss of performance

www.criticalrawmatrials.eu
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