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Introduction

e For strategic important resources the , Great Geopolitical Game*“
has started, mainly because big industrial countries want to
control the access to rare earth elements und critical metals like
Tantalum or Cobalt

e Strategic important resources are called “critical resources”. For
supply security the EU, Japan and USA started upgrading their
geopolitical strategies and implementing them.

* The new resource initiatives follow three lines:
1) Access to raw material markets on the global scale
2) Production of raw materials in the national frame, and
3) Recycling of raw materials
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Rare Earth Elements & Periodic Table
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Use of REE and SCM

e REE are 17 elements, distinguished between LREE and HREE

e REE were discovered at the end of the 18t century, in form of
oxides (REO), which were called “earth” at that time.

 Today REE are essential for the whole HiTec sector, e.g. cell
phones, catalysts, energy saving light bulbs and LED. Another
sector is the use in metallurgy, improving iron and steel, in
batteries and accumulators.

e REE are used to polish glass, and computer chips, LCDs and
special glasses. Also in engines for e- and hybrid cars, for
generators in wind turbines or hydro plants, or in the military
sector.
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Global Reserves of REO

The US Geological Survey (USGS 2010a) estimates the global
reserves of the sum of all rare earth oxides to be at 99 000 000 t
REO. This is quite high compared to the estimated world
production of 124 000 t REO (USGS 2010a) in 2009. Hereby, the
reserve is defined by the USGS as “the part of the reserve base
which could be economically extracted or produced at the time of
determination.” On the contrary, the reserve base not only
comprises the resources that are currently economic (= reserves)
but also marginally economic reserves, and some of those that are
currently sub-economic. The reserve base was estimated to
amount to 150 000 000 t REO by USGS (2008). In 2009, reserve
base estimates of the USGS were discontinued.
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Distribution of REE Reserves

The overall global reserves are spread with larger reserves in the United States, the
states from the former Soviet Union, China, Australia, India, Canada, Greenland, South
Africa, Malawi and other countries. However, the analysis showed that the total sum of
reserves is not relevant for the forecast of shortages of individual REE. Hence, an

individual analysis for selected rare earth elements is necessary.

Principally, all deposits contain more light rare earth elements (LREE) than heavy rare
earth elements (HREE). Mostly only a few percentages of the rare earths are HREE.
Among them are the potentially critical elements dysprosium (Dy), terbium (Th) and
yttrium (Y). According to the chosen definition for this study the LREE comprise eight
REE, among them are the widely used lanthanum (La), cerium (Ce), praseodymium (Pr),

neodymium (Nd) and europium (Eu).
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Geopolitics, Geo-economics and REE

e Raw materials always plaid a central role in world politics

e Qver centuries the big powers looked at the resources in Central
Asia, Africa and Latin America.

e “The Great Game” was the name for the historical conflict
between UK and Russia for hegemony in Central Asia

e 1904 “The Geographical Pivot of History” by Halford Mackinder

e 1944 “The geography of the peace” by Nicholas Spykman
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Rare Earth Reserves in the European Union

There is only limited information on European rare earth deposits. The major findings are
listed below:

= The British Geological Survey (BGS 2010) states that there has been no systematic,
comprehensive evaluation of REE resources in Britain. Though small occurrences are
known, they have no demonstrated economic potential.

= QOakdene Hollins (2010) cites news published on the website Metal Pages (2009) that
there are possible exploration activities in Ireland.

» The German Federal Institute for Geosciences and Natural Resources (BGR 2009)
records a potential rare earth output of a maximum of 1 400 t per year as by-product of
iron mining in the north of Sweden.

= The BGR (2009) reports on a German deposit in Saxony with probable resources of
about 40 000 t REO with an average grade of 0.5 %.

=  Orris & Grauch (2002) cited in BGR (2009) mention reserves in Norway and Turkey.
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Spykman 1944 — Eurasian Rimland
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Raw Material Initiative of the EU

e The EU has a critical dependency on REE
e The problem was not realized before 2005

e 2007 “coherent political approach with regard to raw material
supplies”

e 2008 EU Commission presents the Raw Material Initiative
e Of 41 analyzed minerals and metals 14 were regarded as critical
e Criticism — resource efficiency is missing

e 2011 updated RM strategy — fair supply from the world market,
promotion of sustainable supply and improved resource effiency
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Strategy for the development of a European Freie Universitit
rare earth recycling scheme

European material flow analysis

‘ Identification of initial products to be recycled l
European
Development of pretreatment & collection schemes
Basic Competence

Network on

research
Rare Earth
Installation of pilot plants for recycling / R&D Promotion
‘ Financial support l ’ Improvement of legal framework in EU l

Implementation of large scale collection and recycling for initial products

&/ Oko-Institut eM.
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Japan‘s RE Recycling Strategy — Urban Mining

 High dependency for REE and Wolfram of Japan from China.
2010 Embargo pushed the REE strategy on the agenda. Highest
priority in Japanese Foreign Policy.

e The high problem pressure even increased after Fukushima.

e Japan has a bill requiring consumers to recycle used electronics
containing rare earth and critical metals since 2012.

 The federally-sponsored move illustrates the priority Japanese
officials are giving to mineral policy, a focus that contrasts
sharply with the RE strategies of other industrialized countries.
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Summary

- REEs are central for a green energy future
- The EU/German strategy is rather neo-colonial

- The use of REE must be organized in a “real sustainable” way, not causing
“sustainable problems” in other countries and in the future

- Urban Mining — the Japanese strategy — is the more sustainable way to go
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Kritische Metalle

in der Grol3en
Transformation

Lutz Mez & Behrooz Abdolvand:
Neue Ressourcenpolitik —
nachhaltige Geopolitik? Staatliche
Initiativen des globalen Nordens zur
Sicherung von kritischen Rohstoffen
am Beispiel der Seltenen Erden, in:
Kritische Metalle in der Grol3en
Transformation, ed. by Exner, Held
& Kimmerer, Springer-Verlag Berlin
Heidelberg 2016, pp. 141-160
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Thank you for your attention!

PD Dr. Lutz Mez
Berlin Energy Consultants

lutz.mez@fu-berlin.de
http://www.berlin-ec.com
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