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The German Mineral Resources Agency (DERA) at BGR (German Geological Survey)

German Mineral Resources Agency at the Federal Institute for Geosciences and
- Natural Resources (BGR) - Formed 10/2010, opened in Berlin 8/2012

BGR-Office Berlin - WilhelmstraBe 25-30, Germany, www.deutsche-rohstoffagentur.de
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World Economic Outlook 04/2021, Global Acitvity Indicators, IMF
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World Economic Outlook 04/2021, IMF

Advanced China Developing | Developing
Economies Economies | Countries

2020 -4.7 -3.5
2021 6.0 5.1 6.4
2022 4.4 3.6 3.5

IMF, World Economic Outlook, April 2021

What drives raw materials demand in the long run?

- Industrialization
- Future technologies
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Digitalization
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Demand drivers: The Role of Critical Minerals in Clean Energy Transitions, IEA, 2021

Metals demand in 2020 and Scenarios for 2040
(Sustainable Development and Net Zero Scenarios)
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SDS: Sustainable Development Scenario

NZE: Net-zero by 2050 Scenano

Source: International Energy Agency, 2021.
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Demand drivers: The Role of Critical Minerals in Clean Energy Transitions, IEA, 2021

Total copper demand by sector and scenario, 2020-2040 Total lithium demand by sector and scenario, 2020-2040
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Demand drivers: The Role of Critical Minerals in Clean Energy Transitions, IEA, 2021

Critical mineral needs for clean energy technologies

Copper Cobalt Nickel Lithium REEs Chromium Zinc PGMs Aluminium
Solar PV @ @
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EVs and battery storage ® ® @ ® ® ®
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Relative importance of minerals for a particular clean energy technology: High: ® Moderate: Low:
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Current commodity prices: Relative price development for LME metals & iron ore since 01/2020
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Current commodity prices: Lithium and cobalt
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Current commodity prices: PGEs
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* Reduced supply of PGEs in 2020 through pandemic Deficit for Rhodium (-31.000 troz) und Palladium (-829.000
_ _ _ troz) expected
e Technical problems at Norilsk and Anglo American lower
supply
e Strong demand by the automotive industry (Pd und Rh),
electronic industry (Iridium)
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Supercylces and real prices: Goldman Sachs Global Investment Research, J. Currie 06/2021

Metal prices reflect underlying demand dynamics better than oil prices

World Bank metals price index, real vs gross fixed capital formation as a %

of global GDP.
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Supercylces and real prices: Technological innovation cycles

The Schumpeterian Cycle of Innovation
and Entrepreneurship
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Edited by Erwan Meunier, 2018, openclassrooms, data:The Edelson Institute
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Supercycles and real prices: CRB-Metals Sub-Index (nominal/real, CPI, basis 12/2020)
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Anticyclical investments in mining and exploration assets
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Buchholz P., Wellmer F.W., Bastian D., Liedtke M. (2019) Leaning against the wind: Low price
benchmarks for acting anticyclically in the metal markets. Mineral Economics.
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.S
Long term low-price benchmarks for 28 metals

real price copper low-price benchmarks, example copper
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Buchholz P., Wellmer F.W., Bastian D., Liedtke M. (2019) Leaning against the wind: Low price
benchmarks for acting anticyclically in the metal markets. Mineral Economics.

Open source paper
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Buchholz P., Wellmer F.W., Bastian D., Liedtke M. (2019) Leaning against the wind: Low price
benchmarks for acting anticyclically in the metal markets. Mineral Economics.
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100 years low-price benchmarks — minor and precious metals
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100 years low-price benchmarks — Aluminium and Magnesium
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Buchholz P., Wellmer F.W., Bastian D., Liedtke M. (2019) Leaning against the wind: Low price
benchmarks for acting anticyclically in the metal markets. Mineral Economics.
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.S
Take Aways

1. World economic outlook — positive trend

2. Demand drivers — future technologies, especially E-mobility and green energy, are driving long term demand

3. Current commodity prices — still upward trend, but possibly overheated

4. Supercycles and real prices — Are we in the middle of the supercycle started 2002 or is it a start of a new supercycle?

5. Long-term low-price benchmarks for 28 metals
- Metal specific lower price bounds over long periods help investors and buyers to act anticyclically in between cycles, either to

secure long-term offtake agreements or to farm into new mining assets at the right time (backward integration, longer term offtakes)

- Beware of drastic price slumps and inflation
- Asset financing by banks is often based on lower price assumptions than expected and on the ,lower third rule” of cash cost curves

- While real prices for most metals have not increased in the past, this may not necessarily hold for the future when it is likely that
more environmental and social costs will have to be internalized. The “social licence to operate” may become the most serious
challenge for mining, smelting, and refining in the future
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Long-term low-price benchmarks for metals and their effects
on exploration, mining and investment
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