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Objectives: Expansion of Renewable Energies

corridor (2014)
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Sources: AG Energiebilanzen, 2015; EEG, linear update
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Elements with high additional demand caused by

new energy technologies
potential additional demand untill 2035 as share of 2013 mining production

(high demand scenarios)

Technology m Additional demand up to...

solar-thermal power plant Magnesium 12 %
Stationery fuel cell (SOFC) Scandium 122 %
Cobalt 84 %

Lithium-lon batteries for passenger cars Nickel 7 %
Lithium 368 %

Vanadium-Redox batteries Vanadium 37 %
_ , Dysprosium 9 %
Micro harvestin

5 Neodymium 4%

Molybdenum 6 %

Tin 6 %

Windmills Neodymium / Praseodymium e

(Light Rare Earths)

Dysprosium / Terbium (Heavy Rare Earths) 50 %

Source: based on Marscheider-Weidemann et al, 2016
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Supply Risks for Metals

Answers from companies on a scale from 1 (very little risk) to 6 (very high risk)
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Source: Bardt / Kempermann / Lichtblau, 2013
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Composition of the Resource Risk Index (RRI)

quantitative criteria (60 %)

country risks 12.5 %
reserves-to-production ratio 12.5 %
3-countries concentration 15 %
3-companies concentration 10 % RRI_
Resource Risk Index
price risks 10 % (min. 0; max. 25)

qualitative criteria (40 % )
potential to substitute 10 %
future technologies 15 %

strategic potential 15 %

Source: vbw / IW Consult, 2017
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Resource Risk Index (RRI) of Energy Technology Resources

RRI-scale from 0 (no risks) to 25 (maximum risks)
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Source: vbw / IW Consult, 2017
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Risk Profiles of Energy Technology Resources (1/3)

Yttrium (HRE)
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inside: lower risk, outside: higher risk
Source: based on vbw / IW Consult, 2017
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Risk Profiles of Energy Technology Resources (2/3)

Scandium (LRE)

reserves-to-
production

political risks

relevance prices

substitution

. concentration

inside: lower risk, outside: higher risk
Source: based on vbw / IW Consult, 2017
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Risk Profiles of Energy Technology Resources (3/3)

Magnesium
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Source: based on vbw / IW Consult, 2017
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Global Distribution of Lithium
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Erz- und Solelagerstatten Lithium-Reserven Jahresproduktion von Lithium (Raffination in 2008)
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’ O sehr hohe Lithiumanteile t ————— (derzeit wirtschaftlich abbauwdirdige) Reserven 3. China: 3.500 t 8. Brasilien: 180 t
4 < hohe Lithiumanteile t ——— Reservenbasis (= derzeit wirtschaftlich abbau- 4. Argentinien: 3.200 t 9. Bolivien: k.A.
7 s . wdardige Reserven + zukunftig wirtschaftlich und
+ & geringe Lithiumanteile Laond technisch mégliche abbauwiirdige Reserven) 5. Kanada: 710 t 10. USA: k.A.

I-W IAEE 2019 / MONTREAL, MAY 29. - JUNE 1. / Dr. Hubertus Bardt



Measures to Cope with Supply Risks

Answers from companies, in percent

Small Medium Large
Total
company company company

319 59.1 69.2 595
38.4 48.4 570 499
315 42.7 04 410
9.5 28.7 477 323
8.6 186 80 203
6.4 13.0 186 140
11.0 125 171 137
8.3 109 167 123
[ Nothing I 9.5 61 100
0.7 15 3.1 1.9
0.4 0.7 14 0.9

Small companies: less than 1-million-euro turnover; medium companies: 1 to 50 million euro turnover; large companies: more than 50 million euro turnover
Source: Bardt / Kempermann / Lichtblau, 2013
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