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Towards circular and 
sustainable materials 
in 2050
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Increased attention for the material basis of society  
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Three Key Issues:
1) Security of Supply / Resilient Supply Chains 
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Lithium: mines, 
operators, 

shareholders

Source: Tomás Saiz, 2020
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Picture: Esther van der Camp

Three Key Issues:
2) Responsible Sourcing  

● Conflict minerals 3TG (Tin, 
Tungsten, Tantalum Gold)

● Child Labour and other social 
issues

● Artisinal & small scale 
mining (>40 million people)

● Certification of raw materials

6



20/01/2022

4

Three Key Issues:
3) Environmental impacts: mining, production & waste
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For the energy system of the future we need critical metals
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We explored the Dutch energy system of 2050 in four scenarios
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The Netherlands will require a significant share of global production

Average annual demand for 10 critical metals
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Critical raw materials are sourced from a diverse set of countries

But China is very important in most of these supply chains
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Dependency & Social / 
Environmental Issues

Production is concentrated in only 
a few countries

Inadequate knowledge 
and priority

Lack of policies to mitigate risks.

Supply disruptions
Risks for the speed of the energy 

transition

Conclusions

The limited availability of critical metals is a risk to the energy transition

?
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Solutions

The potential of circular thinking
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Four circular strategies

Rethink less energy use and system redesign

Reduce material efficiency and substitution

Repair increase lifespan

Recycle recovery of materials
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Four circular strategies

Potential impact of circular strategies for the period 2040-2050  
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