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Kritiska metaller-
en möjlighet för 
det nordiska 
gruvklustret!
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Copper drawing: Kaianders Sempler.
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Kritikalitet och 
efterfrågan

REE drawing: Kaianders Sempler.



Strategy perspective

Buyer EU          Germany Japan       UK

Supplier Australia   South Africa Canada                                                    

China      India

Source: Modified from Tercero et al. Fraunhofer Institute.
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What is criticality?
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Vu
ln

er
ab

ili
ty

Increasing risk



What is 
critical ? 
High quality
iron ore !

 Total iron ore (our calculations)
 1.0

 Seaborne iron ore
 1.2

 Iron ore pellets
 1.4

 High grade iron ore concentrate
 1.8

 DR grade pellets
Most probably higher

High grade concentrate

Iron ore pellets

Total iron ore
Seaborne iron ore

 Total iron ore (our calculations)
 1.0

 Seaborne iron ore
 1.2

 Iron ore pellets
 1.4

 High grade iron ore concentrate
 1.8

 DR grade pellets
Most probably higher



Demand for copper, nickel and steel
2050 comparison with IEA projections
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Global mine production volume

Metal 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



Metals criticality and mine values
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Europeisk 
gruvproduktion

Erbium drawing: Kaianders Sempler.



* http://www.frame.lneg.pt/wp-content/uploads/2019/06/FRAME-Newsletter-Issue-3.pdf 

Cobalt is associated with other metals, Co > 100 ppm

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 (Länttä) 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. 

Ett geologiskt perspektiv

http://www.frame.lneg.pt/wp-content/uploads/2019/06/FRAME-Newsletter-Issue-3.pdf


Graphite
Operating mine
Advanced project

Lithium
Operating mine
Advanced project

Cobalt* 
Operating mine
Advanced project

Kylylahti, Boliden

Terrafame , Finnish Minerals  Group 

Kevitsa, Boliden

KGHM mines (cobalt mined but not recovered)

Syväjärvi and others, Keliber

*only mined as a by-product

Traelen, 
Mineral 
Commodities 

Jadar, Rio Tinto

San Jose, Infinity Lithium

Cinovec, European Metals
Zinnwald, Bacanora Lithium

Mina do Barrosa, Savannah Resources 

Wolfsberg, European Lithium

Hautalampi, FinnCobalt  

Sakatti, Anglo American  

Guarda, Felmica

Zavalye, Zavalivskiy Graphite
Kaisersberg, Grafitbergbau Kaisersberg 

Vittangi , Talga resources 

Kringeltjärn , 
Leading Edge 
Materials

Operating mines and advanced 
projects: Cobalt, Graphite, Lithium

Industri-
perspektivet

Source: RMG 
Consulting



Locus of production 1850-2020
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Kina och kontrollen 
över metaller och 
mineral
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PGM

Magnesium 91%
Fluorspar  67%
Vanadium 62%
Rare earths 57%
Antimony 56%
Coking coal 53%
Phosph. rock 44%
Baryte  32%

Australia
Bauxite, 28%
Lithium, 53%

Chile
Copper, 28%

Russia
Palladium, 40%

Turkey
Boron, 43%
Feldspar, 33%

Beryllium, 67%
Helium, 56%

Brazil
Niobium, 56%DRC

Cobalt, 63%
Tantalum, 35%

Guinea
Bauxite, 24%

France
Hafnium, 56%

Spain
Strontium, 31%

South Africa
Ruthenium,  94%
Iridium,  93%
Platinum, 71%
Rhodium, 81%
Palladium, 36%
Manganese, 29%

Iran
Strontium, 37%

Indonesia
Nickel, 42%

Mine Production 
Refined Production 

Size of 
circles = value 
of CRM mine
Production*

% = main global 
suppliers of 
individual CRMs

China main 
supplier mine 
production 

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

Mine production of critical materials

Source: RMG Consulting, Kritiska råvaror ur ett svensk perspektiv – självförsörjning eller internationell strategi. Forskningsrapport för Vinnova



Chinese metal demand
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Chinese import dependency 2023

Metal
Import value
ores & conc.
(Billion USD)

Value of mine 
production China

(Billion USD)

Chinese import 
dependency

(%)

Copper 56.3 11.9 83%

Iron ore 128.1 31.6 80%

Nickel 4.5 1.8 72%

Zinc 4.8 10.4 31%
Source: Comtrade, BGS, RMG Consulting



Control of overseas mine production

0

1

2

3

4

5

6

7

8

1995 2000 2005 2010 2013 2018 2022P

%

China global % China % Africa

Source: RMG Consulting

30%

300%



Det nordiska 
gruvklustret

Cobalt drawing: Kaianders Sempler.



EXPLORATION
CRM

EXTRACTION
CRM

PROCESSING –
REFINING CRM MANUFACTURING USE RECYCLING

NORDIC MINING EQUIPMENT SUPPLIERS

Pr im ar y Mat er ia l
Ores  an d  

con cen t r a t es

Ba t t er ies , ce lls  
e t c.

Applications
Electrical

20



•    Framtiden är osäker – vad kommer att vara kritiskt? 
      Inte bara de “kritiska/strategiska” metallerna -  allt efterfrågas.
      %-tal inte tillräckligt – absoluttal är viktiga – både ton och dollar.

•    Risk för suboptimeringar – gruvor och smältverk i Europa måste vara lönsamma.
      De rikaste fyndigheterna bör öppnas först.
      Gruvor i u-länder kan kickstarta ländernas ekonomiska utveckling.

•   Gruvor kan ej flyttas – smältverk, raffinaderier och vidareförädling kan. 
 
 

Slutsatser



• Kina elefanten i rummet – ökad kunskap behövs om landets utveckling och mål 
     gällande metaller och mineral.

• Nordiska gruvklustret  =  gruvföretagen + utrustningsbolagen + akademin.
     Klustret är världsledande och beroende av frihandel.   
     Spelar avgörande roll i Europas försörjning av metaller och mineral. 
     I Europa eller i andra delar av världen.
 
 



Elements first isolated from minerals found in the Ytterby mine outside Stockholm.
Illustrations by Kaianders Sempler.

Magnus Ericsson
magnus@gladtjarnen.se
www.rmgconsulting.org



COPYRIGHT NOTICE

• The information in this document is subject to RMG Consulting’s full 
copyright and entitlements as defined and protected by international 
law.
• 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 
and consent 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 of Business 
Administration, Technology and Social Sciences, Luleå University of 
Technology
• Anton Löf, Director: anton.lof@rmgconsulting.org
• Olof Löf, 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.

mailto:anton.lof@rmgconsulting.org
mailto:olof.lof@rmgconsulting.org
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