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EU has launched several actions

rawmarerals ERMA ¢ European Raw Materials Alliance (ERMA 9/2020)

ALLIANCE
The European Raw Materials Alliance (ERMA) aims to make Europe economically more resilient

by diversifying its supply chains, creating jobs, attracting investments to the raw materials value
chain, fostering innovation, training young talents and contributing to the best enabling
framework for raw materials and the Circular Economy worldwide.

B cwer | - European Raw Materials act (9/2022)

Commission

During the State of the European Union address, Commission President Ursula von Der Leyen
announced the EU's plans to put forward a European Critical Raw Materials Act. “Lithium and
rare earths will soon be more important than oil and gas. Our demand for rare earths alone will
increase fivefold by 2030. [...] We must avoid becoming dependent again, as we did with oil and
gas. [...] We will identify strategic projects all along the supply chain, from extraction to refining,
from processing to recycling. And we will build up strategic reserves where supply is at risk. This
is why today | am announcing a European Critical Raw Materials Act.”

I;E(e)ﬂs  EC has launched several calls to help reach EU "s goals
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T to secure the autonomy on CRM
* to support the development of new technologies
« toincrease the awareness of green and digital transitions

« to promote globally uniforming United Nations Framework Classification
and United Nations Resource Management System
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2. Critical Raw Materials
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CRMs are of great economic importance and

Critical Raw Materials (CRMs)
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supply risk for Europe

Study on the
Critical Raw Materials

Importance and Strategic Value: for the EU

CRMs are essential to produce high-tech | 2023
products and renewable energy technologies.

They play a crucial role in the manufacturin
of batteries, electronics, and other advance
materials.

Ensuring a stable supply of CRMs is vital for
economic growth and national security.

Countries with access to CRMs have a
strategic advantage in the global market.

The demand for CRMs is increasing due to the Final Report
transition to sustainable energy and
transportation systems.

https://op.europa.eu/en/publication-detail/-/publication/57318397-fdd 4-11ed-a05c-0laa75ed71al
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Critical Raw Materials list

2023 list of Critical Raw Materials (34)

. LREES - light .
Antimony Copper* rare earth elegments Scandium
Arsenic Feldspar Maghesium Silicon metal
Baryte Fluorspar Manganese Strontium
Bauxite Gallium Natural graphite Tantalum
Beryllium Germanium Nickel* Titanium
Bismuth Hafnium Niobium Tungsten
Borate Helium OIS = [PLE A efel2 Vanadium
metals
Cobalt FIREES o 2y Phosphate rock
rare earth elements
Coking coal Lithium Phosphorus

*Copper and Nickel do not meet the CRM thresholds, but are included as Strategic Raw Materials

https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials_en
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Example of a CRM - Lithium

Importance:
« Lithium is a key component in the production of batteries for EVs.

* |t is essential for energy storage solutions, which are crucial for
renewable energy integration.

Strategic Value:

« The demand for lithium is increasing rapidly due to the
growth of the EV market.

« Countries with lithium reserves have a strategic advantage in
the global market e.g. Australia, Chile, China and Argentina.

 Ensuring a stable supply of lithium is vital for the transition to
sustainable energy and transportation systems.

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Rare Earth Elements (REEs)
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REEs and Global Demands

REEs are essential to produce high-tech products,
including smartphones, electric vehicles, and
renewable energy technologies.

They play a crucial role in the manufacturing of
maghnets, catalysts, and other advanced materials.

The demand for REEs is increasing due to the
transition to sustainable energy and transportation
systems.

Ensuring a stable supply of REEs is vital for economic
growth and national security.

Countries with access to REEs have a strategic

Colorado Geological Survey

advantage in the global market.
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China supplies almost all of the REEs globally

Norway Finland . Russia
Silicon metal 30% Germanium 51% .~ PalladiumX 40%
_ g '
Germany ‘ .
Gallium 35% 4
France
Hafnium 84%
Indium 28% “ ey
United States Spain Bismuth 49%
Beryllium* 88% Strontium 100% ' Magnesium 93%
Moo l;latu:’all grfphite :76Z/:
candium
Phosphate rock 24% ey Titanium* 45%
Antimony 62% p Tungsten* 69%
Mexico Guinea Borates 98% Vanadium* 39%
Bauxite 64% ) LREEs 99%
Fluorspar 25% HREES <L
2 DRC i \ o £ e
T (i:lbalt ggzz Indonesia - . 1
D Natural rubber 31%
Brazil
Niobium 85%
:,?;::';Qg'z‘;: Australia
Chile Platinum* 71% Coking Coal 24%
Lithium 78% Rhodium* 80%
Ruthenium* 93% v

* share of global production

https://rmis.jrc.ec.europa.eu/uploads/CRM_2020_Report_Final.pdf
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Are they rare?
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Thulium

The rarest rare earth element. Image via Jurii.

Cerium

https://images-of-elements.com/cerium.php#a
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The least-rare REE, cerium, is a

whopping 15,000 times more

abundant than gold.

Even the rarest REE, thulium, is 125

times more common than gold.



4. Global Supply Chains & .
Transport Logistics

Movement of materials from mine to market

This project has received funding under the European Union's Horizon Europe -,
research and innovation programme under grant agreement No 101058178. k AGEMERA




$@ AGEMERA

The Value Chain of Raw Materials
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Mining process — Aluminium example

Bauxite
mining

Alumina

==

Alumina Piatx shaet v Downstream
smelting

https://blogs.worldbank.org/en/energy/cost-competitive-low-carbon-aluminum-key-energy-transition
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Supply Chain Issues

Geopolitical Tensions: Concentration of mining and processing in a few countries, particularly China, leads to
vulnerabilities.

Environmental and Social Concerns: Mining activities often face opposition due to environmental degradation
and social impacts.

Supply Chain Concentration: High dependency on a limited number of suppliers and countries for critical
minerals.

Regulatory and Trade Barriers: Export controls, tariffs, and trade restrictions can disrupt supply chains.

Investment and Infrastructure: Insufficient investment in mining infrastructure and technology can lead to
supply bottlenecks.

Market Volatility: Fluctuations in commodity prices and demand can impact the stability of supply chains.

Technological Challenges: Need for advancements in mining and processing technologies to improve efficiency
and reduce environmental impact.

Pandemic Impact: Global events like COVID-19 have shown how pandemics can disrupt mining operations and
supply chains.



5. Recycling & Sustainability

Circular economy in action
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Circular Economy

Linear Economy
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Urban Mining

Urban mining involves reclaiming raw materials
from used products, buildings, and waste.

It supports the circular economy by reducing
waste and optimizing resource use.

« Helps recover valuable materials like metals,
plastics, and rare earth elements from e-waste.

« Reduces reliance on environmentally harmful
traditional mining.

- Promotes a more sustainable and resource- The Photo s icensed under COYYEA
efficient economy.
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Responsible sourcing and social impact related to
cobalt production

Ethical Issues:

* Child labour and poor
working conditions in
cobalt mines,
particularly in the
Democratic Republic
of Congo (DRC).

« Human rights abuses
and exploitation of
workers.

Image: Trafigura
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However, there are benefits in many cases

- Better labour conditions: Fair wages, safety, and no
child labour.

« Community benefits: Support for education, healthcare,

and infrastructure.

- Eco-friendly practices: Reduced pollution and

sustainable mining.



Environmental Issues

« Environmental degradation due to

unregulated mining practices.

 Contamination of water sources and
soil with heavy metals and other

pollutants.

 Loss of biodiversity and destruction

of ecosystems.

$@ AGEMERA
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Some positive environmental developments

« Rehabilitation of mine sites: Restoring ecosystems through reforestation and land

reclamation.

« Water recycling: Reducing freshwater use through advanced water treatment and

reuse systems.

« Emission controls: Adoption of cleaner technologies to lower greenhouse gas

emissions.
« Waste reduction: Improved waste management and reuse of mining byproducts.

« Energy efficiency: Use of renewable energy and energy-saving technologies in

operations.
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