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Strategy perspective
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What is criticality?

Vulnerability =

Supply Risk
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What is
critical ?
High quality
iron ore !

 Total iron ore (our calculations)
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Demand for copper, nickel and steel """

2050 comparison with IEA projections
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Global mine production volume

Volume
(kilo tonne, kt)

Iron ore (steel) 2 000 000.00
Copper 20 000.00
Nickel 2 500.00
Lithium 345.00
Rare Earth Elements REE 225.00
Gold 2.50

Platinum Group Metals PGM 0.40
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Metals criticality and mine values
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Cobalt, Graphite, Lithium

* Deposits
* Prospects
* (Occurences

This map made under the FRAME project by the
geological surveys in Europe, highlights: deposits,
prospects and occurrences of lithium, cobalt and
graphite.

There is minimum of 217 valid exploration licences for
lithium. 83 licences in SW Finland (Lanttad) and 28 in
Sweden, 28 in Ireland (Leinster), German (11) - Czech
Republic (8) boundary (Erzgebirge), North Portugal (23)
- NW Spain (10) (Galicia), Serbia (12, Jadar). There are
also a number of cobalt and graphite exploration
licenses in Europe.

Energy critical elements
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http://www.frame.lneg.pt/wp-content/uploads/2019/06/FRAME-Newsletter-Issue-3.pdf
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Locus of production 1850-2020
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Ytterbium drawing: Kaianders Sempler.
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@ Antimony @ Bauxite @ Beryllium @ Bismuth @ Boron @Cobalt @Copper ®Fluorspar @ Graphite @ Lithium

% = main global
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*Countries with a value less than 200 MUSD are not shown in the map
Metallurgical coal is not included

Source: RMG Consulting, Kritiska ravaror ur ett svensk perspektiv — sjdlvférsérjning eller internationell strategi. Forskningsrapport for Vinnova
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Chinese import dependency 2023

Import value Value of mine Chinese import
Metal ores & conc. production China dependency
(Billion USD) (Billion USD) (%)
Copper 56.3 11.9 83%
Iron ore 1281 316 80%
Nickel 4.5 1.8 72%
Zinc 4.8 10.4 31%

Source: Comtrade, BGS, RMG Consulting
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Control of overseas mine production
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Det nordiska
gruvklustret
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Slutsatser

® Framtiden ar osaker — vad kommer att vara kritiskt?
Inte bara de “kritiska/strategiska” metallerna - allt efterfragas.
%-tal inte tillrackligt — absoluttal ar viktiga — bade ton och dollar.

®* Risk for suboptimeringar — gruvor och smaltverk i Europa maste vara |lbnsamma.
De rikaste fyndigheterna bor oppnas forst.
Gruvor i u-lander kan kickstarta landernas ekonomiska utveckling.

® Gruvor kan ej flyttas — smaltverk, raffinaderier och vidareforadling kan.
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®* Kina elefanten i rummet — 6kad kunskap behdovs om landets utveckling och mal
gallande metaller och mineral.

Nordiska gruvklustret = gruvforetagen + utrustningsbolagen + akademin.
Klustret ar varldsledande och beroende av frihandel.

Spelar avgorande roll i Europas forsorjning av metaller och mineral.

| Europa eller i andra delar av varlden.
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Elements first isolated from minerals found in the Ytterby mine outside Stockholm.
lllustrations by Kaianders Sempler.



COPYRIGHT NOTICE

® The information in this document is subject to RMG Consulting’s full
i:opyright and entitlements as defined and protected by international
aw.

® All information in this file is owned by RMG Consulting or third-
party sources where applicable, and the copying or distribution of this
information is strictly prohibited without the prior written permission
andl_conbslent from RMG Consulting or relevant third-party where
applicable.

® If you have any questions concerning this information, contact RMG
Consulting.

® Magnus Ericsson, Adjunct Professor, Department gf Business
Administration, Technology and Social Sciences, Lulea University of
Technology

® Anton L6f, Director: anton.lof@rmgconsulting.org
® Olof L6f, Analyst: olof.lof@rmgconsulting.org
® rmgconsulting.org

® The information obtained in this document has been collected and
compiled in good faith from a variety of sources but RMG Consulting
makes no warranty as to the accuracy of the information from these
sources.
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