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WORLD IN THE FUTURE?
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1 kWh Wind/Photovoltaic Energy 

Ý 20-50x >> Cu 

Ý 90x >>> Al 

Ý 15x > concrete

Ý 50x >> glass 

(5-18% annual increase) 

than coal-fired power plant

Nature

Vidal et al. (2013)

METALS

NON METALS
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Reject ïReduce ïReuse

3 domains

7 pillars

Repair ïRedistribute ïRefurbish ïRepurpose ïRemanufacture 

© ADEME
Agence de la transition écologique 
(France)

Circular economy (applied to geological resources) IN THE FUTURE
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New fabrication tools/concepts
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IN THE FUTURE
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cycles

1 2 3 4 5 6 7

Recyclage 90%
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Circular economy (applied to geological resources)

3 domains

7 pillars

Supply the loop

Recycle ïRecover ïReturn 

© ADEME
Agence de la transition écologique 
(France)

New fabrication tools/concepts

Reject ïReduce ïReuse

Repair ïRedistribute ïRefurbish ïRepurpose ïRemanufacture 

Mining IN THE FUTURE
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« sustainability» = 2°C scenario (CO2 emissions)

Idem GIEC
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x 2.3 for NON metals
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FUTURE?

Back/increase « local » mining (= in Europe)


