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Relative Prices: LME Metals and Oil since 2003
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Prices: Precious and special metals
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Raw Material / Specification

Rare Earths:
Selenium:
Antimony:
Platinum:
Indium:
Cobalt:
Lithium:
Palladium:

Germanium:

dysprosium (oxide), min. 99 % fob China
min. 99.5 %, free market, in warehouse

regulus, 99.65 %, free market; in warehouse

99.95 %, London, in warehouse

ingots, min. 99.97 %, free market, in warehouse

high grade, min. 99.8 %, MB free market, in warehouse
carbonate, large contracts, USA, delivered continental

99.95 %, London, in warehouse

dioxide, min. 99.99 %, MB free market, in warehouse

source: DERA, 2015

10/2014 — 9/2015
change compared to
2010 - 2014

-62.1 %

-54.1 %

-27.8 %

-26.8 %

-15.8 %

-12.9 %

6.7 %
7.4 %
10.9 %
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Price Volatility: LME Metals and Oil since 2004
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Raw materials situation across the world:
Current developments at the raw materials markets (selection)

. China

, Glencor 8 “‘“yv‘itzerland,

USA -f‘ Metals & Energy: :
; Share: -69 % in 1 year Decline of economic growth
division in

Alcoa, Alum : fWd D7 % fur 2016 (OECD)
»,Global Primary Products* ‘

and , Value-add“ Company
Share: -30 % in 1 year

~J

Australia

Molycorp, Decline of ore
Rare Earth Elements: ) orts by 34 %
Share: -93 %in 1 year, (fled  SOUth Afrigg n1
bancruptcy protection) Anglo American Platinum:

Share: -50 % since Feb. 2015 TonOreexporls
Tesla: Sale of Rustenburg Operations +15% in 2015
Erection of a Gigafactory for (PGM) to Sibanye Gold Ltd.
batteries in Nevada (Share of China 20 %)

» Massive decline at more or less all prices for industrial metals and mining shares, surplus
« Still high demand, global GDP in 2016 estimated to 3.8 % (IMF)
* New demand boom: Observe India; if necessary new impulses from new technologies
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Global demand of raw materials: Selected metals
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Japan
Taiwan

Share of the Top 5 consumers of important metals

China
India

Global demand of raw materials:
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Global demand of raw materials:

Share of the Top 5 consumers of important metals
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Global supply of raw materials:
Mine production of selected metals
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Global supply of raw materials:

Mine production of selected metals
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Potential price and supply risks:  DERA Raw Materials List

Country Concentration and Weighted Country Risk of Mine Production
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Potential price and supply risks:

DERA Raw Materials List 2014

Country concentration of mine production beside China

Risk Type 3:
P e HHI

GLR 10 20

30 40 50 60 70 80 90 100 %

‘ Tiirkei
- Borates M‘ 0,13 rus.q 82% Turkey: 59%
Argentinien
Indien .
Granate -0,06 r China 94 % India: 48%
Australien
DR Kongo
Cobalt m China 76 % DR Congo: 65%
Kanada
[ Brasilien .
q . . 0
Niobium 8.497 016 M keraco 100% 5 rasil: 92%
X = Russische Faderation )
Palladium 3.044 [N Sudafrika 84 % Russia: 41%
- Kanada
. e I S dlafrika .
Platinum 0,05 ﬁab‘i:ssische Foderation 92 % South Africa: 72%
_ Sudafrika .
Rhodium m 0,04 _ Russische Faderation 97 % South Africa: 79%
Simbabwe 2
antaium - s ongo b
_ I 5siien DR Congo: 15%

. Indonesien
Tin 2.667 -0,44 China 80 %
J Peru

source: DERA, 2014

Indonesia: 36%
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Raw materials trade routes:

Example Antimony Ore & Concentrate

* mostimportant Importer:
China

* no export of
Ore/Concentrate from
China

* largest smelter capacity
(globally).in China

source: DERA, 2013

Lander mit Antimonbergwerksforderung (2011)
Hiittenstandorte
Geplante Hutte (Bracken Resources Ltd.)

Handelswege
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Raw materials trade routes:
Example Antimony Metal

* Most important
producer of Antimon
Metal: China
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lower than global
Chinese exports
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Potential sources of raw materials:
Cycle of minerals supply

~ 1995 - 2002
supply and demand
2010/2011 - 2014 are balanced
eincrease in reserves
*longer life time
e offset of supply bottlenecks 2002
increasing demand

x\ from 2003

price increase

2008 / 2009
*higher recycling
*more substitution 2004 - 2008
eminiaturisation human creativity
*more by-product recover

y-p y -

*new ore deposits/types
*lower grade deposits become economic «higher exploration efforts

*mergers & acquisitions «higher exploration risks
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Potential sources of raw materials:
Cycle of minerals supply

~ 1995 - 2002
supply and demand
2010/2011 - 2014 are balanced
eincrease in reserves
«longer life time Current
-offset of supply bottlenecks Situation: 2002
2015 — 2018 ? increasing demand
x\ from 2003
price increase
2008 / 2009
*higher recycling
*more Sul.DS'[IFutIOI’I 2004 - 2008
eminiaturisation .
human creativity

emore by-product recovery

e

*new ore deposits/types
*lower grade deposits become economic «higher exploration efforts

*mergers & acquisitions «higher exploration risks
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Potential sources of raw materials:
Cycle of minerals supply

~ 1995 - 2002
supply and demand
2010/2011 - 2014 are balanced
eincrease in reserves
longer life time Qurrgnt
- offset of supply bottlenecks Situation: 2002
2015 -2018 ? increasing demand
“ from 2003
price increase
2008 / 2009
* higher recycling
*more substitution 2004 - 2008

e miniaturisation h .
emore by-product recovery uman creativity

- _——

*new ore deposits/types
lower grade deposits become economic - higher exploration efforts

"mergers & acquisitions *higher exploration risks
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Potential sources of raw materials
Development of exploration expanses vs. metal prices
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Raw material producers (2013)

T
|

Bl >10%
B 5-10%
B 35-5%

* Metals, Industrial Mineraléﬂf‘fbiamonds, Phosphate, Potash
Mining countries with a share >than 3.5 % of total value
These countries cover 68 % of world production
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Raw material producers (2013)

* Metals, Industrial Mineralsjaﬁiamonds, Phosphate, Potash
Mining countries with a share between 1 and 3.5 % of total value
These countries cover 16% of world production (Total value 2013: 882 billion US$)
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Marine Mineral Resources

Mineral Resources

e New additional sources

Extension of the Raw Material Base

* Deep Sea Area: long-term contract

with ISA

Contribution to security of supply
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International Status of Marine Mineral Resources Activities
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