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ROSYS: The raw materials information
system by the German Mineral Resources Agency
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ROSYS

 The information system is a combination of various (2 major)
databases, which are maintained and updated by BGR-experts

« ROSYS contains around 80 mineral and energy raw materials on a
global scale

« It also has afocus on German imports and highlights Germany‘s
strong dependance on raw material imports

« The goal of ROSYS is a first broad access to questions of the raw
materials markets

 For more detailed information, the DERA also supplies consulting
services and detailed reports on raw materials

« The mandate is to increase information and transparency on the
raw materials market and highlight deteriorating developments in
supply/demand or price
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ROSYS

 |In order to do so, the information system uses two (for now)
indicators to quantify the risk:
« Globally weighted governance risk

« Measure of a country‘s political stability and governance;
composite index of 6 dimensions: Voice & Accountability,
Political Stability and Lack of Violence, Government
Effectiveness, Regulatory Quality, Rule of Law and Control of
Corruption

« The indicator ranges from -2.5 for very volatile countries to
+2.5 for very safe countries

« Herfindahl-Hirschman-Index (HHI)
« Measure of market concentration (country competition)

< 1500 = low market concentration
> 1500 & < 2500 = moderate market concentration
> 2500 = high market concentration
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DERA Report 2016 — Critical Resources
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Globally Weighted Governance Risk
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Market Concentration

Wnrst perfnrmers HHI
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ROSYS — DERA's Raw Materials Information System
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Rohstoffinformationssystem BGR oo, D=RA R
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Mineralische Rohstoffe ¥ Energierohstoffe ¥ Rohstoffsituation Deutschland ? E

Willkommen bei der Deutschen Rohstoffagentur (DERA) in der Bund 1stalt fiir G i 1schaften und Rohstoffe (BGR). Hier
kdnnen Sie sich lber aktuelle und historische Entwicklungen auf den Rohstoffméarkten informieren.

4,

Mineralische Rohstoffe Energierohstoffe Rohstoffsituation Deutschland
Rohstoffinformationen Rohstoffinformationen Importe Deutschland - nach
Rohstoft
Landerinformationen Landerinformationen

Importe Deutschland - nach
Land

Mit freundlicher Unterstiitzung von:

sefenee for a changiig world wtachatt

O I . i) INTERNATIONAL COPPER
Motal Blativacs " B e ) @ Cobalt Institute ) N5y GROUP

.~ v
Qf;l} International Lead and Zinc Study Group
= Wisa

International Nickel
Study Group
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ROSYS data: Example 1 — Highly concentrated global cobalt
market

Mineralische Rohstoffe - Rohstoffinformationen

Kobalt / Produktion: Forderung 2015, Alle Lander: 138.105,5 [t Inh.]

Weltkarte Zeitreine Balkendiagramm

Kongo, DR
» .| Produktion: Forderung: 84.400.5 [t Inh.]
Weltanteil: 61,1 %
Rang: 1
LR: 1,5

Y/

Esri, HERE, Garmin, NGA, USGS | ESRI 2006-2014, BGR 2015

Global
Produktion: Férderung: 138.105,5 [t Inh.]

| Gewichtetes L anderrisiko (GLR): -0.9 | Herfindahl-Hirschman-index (HHI): 3.865
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Kongo (DR) is a volatile country extracting 60 % of all cobalt in

the world

Mineralische Rohstoffe - Rohstoffinformationen v X

Kobalt / Produktion: Forderung 2015, Kongo, DR: 84.400,5 [t Inh.]

Weltkarte Zeitreine Balkendiagramm
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Case study 2: Bismuth - Market contentration of 8,242 (Herfindahl-Hirschman-
Index) is very high. China dominates with a share of 90.6% of global production

Mineralische Rohstoffe - Rohstoffinformationen v X

Wismut / Produktion: Raffinade 2015, Alle Lander: 16.339 [t Inh.]

Weltkarte Zeitreihe Balkendiagramm

9 + - =]

China

Produktion: Raffinade: 14.800 [t Inh.]
Weltanteil: 90,6 %

Rang: 1

LR: -0.464

Esri, HERE, Garmin, NGA, USGS | ESRI 2006-2014, BGR 2015

Global
Produktion: Raffinade: 16.339 [tInh.] | Gewichtetes Landerrisiko (GLR): -0.37 | Herfindahl-Hirschman-Index (HHI): 8.242
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Concentrated markets increase supply and price risks — ROSYS data:

Example 3 - Sambia recovers to one of the biggest copper producers again,

Mineralische Rohstoffe - Rohstoffinformationen v X

Kupfer / Produktion: Forderung 2015, Sambia: 719,2 [1.000 t Inh.]

Weltkarte ~ Zeitreine  EELEILEDE
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...after the country’s decision to nationalise the copper mines in

the 1990°s had tremendous negative impacts on extraction

Mineralische Rohstoffe - Rohstoffinformationen

Kupfer / Produktion: Forderung 2000, Sambia: 257 [1.000 tinh.]

Weltkarte m Balkendiagramm

750

700

650

600

550

[1.000t Inh ]

500

450

400

350

300

250

D:RA German Mineral
Resources Agency
Federal Insfitute for Geosciences and Natural Resources



EEEEEEEEEE—————————..SS
Example 4 — The risk of supply shortages and price risks on the tantalum market

also exacerbates after Australia retreats entirely from extraction recently

Mineralische Rohstoffe - Rohstofinformationen

Tantal / Produktion: Forderung 2014, Australien: 50 [t Inh.]

Weltkarte Balkendiagramm
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... leading to a global decrease of tantalum supply and only a

slow recovery since then...

Mineralische Rohstoffe - Rohstoffinformationen

Tantal / Produktion: Forderung 2008, Alle Lander: 1.643,1 [t Inh.]

Weltkarte m Balkendiagramm
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...two volatile countries, Kongo (DR) and Rwanda, now dominate
the global tantalum market with a share of more than 50%

Mineralische Rohstoffe - Rohstoffinformationen v X

Tantal / Produktion: Forderung 2015, Alle Lander: 1.414 [t Inh.]

M Zeitreihe  Balkendiagramm

9 + -
-
CENTRAL SUDAN
ICAN
\K* Kongo, DR
Produktion: Forderung: 323 [t Inh ]
Weltanteil: 22,8 %
Rang: 2 Ruanda
LR 15 Produktion: Forderung: 363 [t Inh.]
C Weltanteil: 25,7 %
Rang: 1
LR: -0,0398
GABON
TANZANIA
COMOROS
Global
Produktion: Férderung: 1.414 [tinh.] | Gewichtetes Landerrisiko (GLR): -0.58 | Herfindahl-Hirschman-Index (HHI): 1.739
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German Imports — Antinomy gradually disappears in the value-added
chain. Increasing price and thus substitution

Rohstoffsituation Deutschland - Importe Deutschland nach Rohstoff

Antimon / Metall 2017, Alle Lander: 2.192 [100 kg]

Weltkarte m Balkendiagramm
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..relocating industries, technological innovation, more efficient recycling,

Increased regulations diminish the use of antinomy in Germany

Rohstoffsituation Deutschland - Importe Deutschland nach Rohstoff

Antimon / Antimonoxide 2017, Alle Lander: 47.947 [100 kg]

Weltkarte Zeltreme Balkendiagramm
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