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Why minerals and metals are vital to 

global climate economy? 

How the sustainability in the access 

and the supply of mineral resources 

can be secured? 
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• The demand for minerals increases rapidly with climate ambition and electric storage growth, where the 
demand for battery metals (e.g., Li, Co, Ni) would rise by more than 1000 % by 2050;  “World Bank”

• The use of global minerals will increase from 79 billion tons in 2011 to 167 billion tons in 2060 (+110%), 
and for critical minerals from 8 to 20 billion tons in 2060 (+150%); “OECD”

• The rapid deployment of clean energy technologies as part of energy transitions implies a significant 
increase in demand for minerals; “International Energy Agency”

• For electric vehicle batteries and energy storage, the EU would need up to 18 times more Li and 5 times 
more Co in 2030, and almost 60 times more Li and 15 times more Co in 2050. “European Commission”

• Demand for rare earths used in permanent magnets for electric vehicles and wind generators, could 
increase tenfold by 2050; “European Commission” 

• Global demand by the automotive industry for raw materials is likely to continue or even to grow; 
Mineral supply-chain disruptions would have long-range impacts on EVs “European Automobile 
Manufacturers’ Association”

• The risk of running into bottlenecks in raw material supply is increasing because demand is growing 
faster than production capacity “Federal Association of German Industry”

• Tesla moves into mining aimed at energising battery supply chain; “Tesla’s lithium plan”

There is a broad consensus the demand for minerals will continue to grow
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Supporting the implementation of European Green Deal means, we are addressing the twin goal of increasing Europe’s long-term 

self-sufficiency and resilience of raw materials as well as to achieving the stated decarbonisation goals. Delivering the European 

Green Deal would require vast quantities of mineral raw materials.

Green Deal sets the 
scenery for the increased 
need of critical minerals 
and metals

European Green Deal;  an all-inclusive set of 
policy initiatives by the European Commission, 
addressing energy transition, circular 
economy, resource efficiency, 

• with the overarching aim of making Europe 
climate neutral 

New Industrial Strategy for Europe,

• climate-neutral by 2050

• strengthening circular economy and 
strategic value chains

Supporting the implementation of European Green Deal 

means, we are addressing the twin goal of,

• increasing Europe’s long-term self-sufficiency and 

resilience of raw materials, and 

• achieving the stated decarbonisation goals.

Delivering the European Green Deal would require vast 

quantities of mineral raw materials.
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Minerals enable deployment of battery and magnet technologies

The Role of Critical Minerals in Clean Energy 

Transitions

Source: The Role of Critical Minerals in Clean Energy Transitions,

International Energy Agency (IEA) 

Due to mainly Li-battery 

technology, an EV requires 

six time more minerals than 

a car running on fossil fuels

Wind turbines need rare

earths for permanent

magnet, while solar panels

use copper, silicon and silver 
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Source :Zepf V., Reller A., Rennie C., Ashfield M. & Simmons J.,BP (2014): 

Materials critical to the energy industry.  An introduction. 2nd edition

In the transition to clean energy, raw materials 

criticality refers to and seeks for securing and 

sustaining the resource and supply potential of 

the new mineral commodities needed, e.g., 

lithium, germanium, indium, gallium 

Circularity  and resource 

efficiency address the 

potential for prospective 

”secondary” extraction and 
recovery of critical minerals 

and metals, such as the 

battery and magnets ones. 
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https://www.sgu.se/mineralnaring/kritiska-material/

Certain minerals tend to 

be concentrated in a few 

places, sometimes in just 

one country

About 60% of the world’s 
cobalt come from the 

Democratic Republic of 

Congo. 

Concerning the global 

distribution of rare earth 

elements (REE), China is,

• mining and supplying 

close to 60 % of REE 

minerals, 

• delivering about 85% of 

the world’s REE refined 
products

• consuming almost 70% of 

global REE production 

within the Chinese 

domestic market.
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Li-ion batteries (LIB) value chain: Manufacturing capacities  expected to 

increase in the EU. What about access to battery minerals? 

Battery minerals

LIBs is the most vulnerable technology having

strong dependency along the whole supply chain,

with the import dependency on battery minerals

making a potential bottleneck.

Source: SGU
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Critical minerals 
resources 
potential in 
Europe  
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Potential battery 

mineral resources 

in the EU 

Graphite Lithium

Cobalt

Spodumene pegmatite, Bergby, Sweden 

Photo: Leading Edge Materials
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Eudialyte/Silicate mineral

(Photo E. Jonsson)

Kakortokite/Nepheline syenite

• 156 mineral occurrences in Europe

• 36 advanced projects in the world, only 7 in Europe
Rare earth mineral deposit types and 

development projects in the EU and Greenland

The exploitable rare earth resources potential in the Kvanefjeld, Kringlerne and 

Norra Kärr deposits can alone meet the needs of Europe in the coming decades

Source: EURARE project 
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Critical mineral 

exploration 

potential in

Finland, 

Norway and

Sweden 

Battery minerals

Magnet minerals
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Would 2030 be a turning point for greener economy?

• Mineral intensity issues become more challenging and demanding when 
considering that many of the Green Deal targets need to be addressed and 
achieved by 2030, e.g., cut greenhouse gas emissions by at least 55%. 

• The EU estimates an electric automotive penetration of 7-8 m cars annually. This 
means, that by 2030, we’ll need a lot of manganese, lithium, cobalt, rare earths, 
nickel and copper, if car makers are to hit these very ambitious production targets.

• For example, lithium has risen very strongly in the last few months, and it is 
expected to go higher, especially as the planned battery giga factories appear to 
be coming online in the next 12 to 36 months.

• In fact, 2030 is only nine years away. Just over nine years or so, is about the 
amount of time it takes to bring a new mine into production.  

• So, the central question is where all these battery minerals needed will come 
from?  Or are battery and magnet mineral supplies enough to maintain wind 
energy production and carmakers' electric growth?
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Two sides of the same coin!
Renewable energy production and storage 

capacity technologies development

Mineral resources sustainability and 

supply security

• Mineral raw materials were for many 

years the missing link in the climate 

debate. It is now evident that climate 

goals can’t be met without them! 
• Magnets for wind turbines producing 

renewable energy and  batteries for 

electric vehicles, are the biggest factors 

driving the potential mineral demand. 

• Mineral raw materials supply disruptions 

are challenging the energy transition 

security and decarbonisation targets 

achievement. New and more diversified 

supply sources, along with international 

cooperation, will be vital to facilitate a 

process towards a future.

• Europe’s opportunity to become self-
sufficient, resilient and sustainable in 

critical minerals supply from own 

resources, is strongly favored by its 

geological setting and metallogenetic 

evolution.

• Recycling alone is not yet sufficient to 

meet EU’s and the world’s current growth 
in demand for mineral raw materials.

• The fast-growing demand of mineral raw 

materials has also raised the need for 

policy update and innovation.

• OECD Due Diligence Guidance for 

responsible supply chains of minerals from 

conflict-affected and high-risk areas
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sgu.se | @sguSverige

Thank you!


