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AGENDA

� Metals enable future® (Metalle vernetzen Zukunft®)

� The fundamental role of metallurgy in a circular economy (CE)
� Metallurgical system provide the metals for renewable energy technologies
� It enables recycling and maximizes impact of Design for Recycling

� Policy Recommendation
� Metallurgical infrastructure criticality should be a focus of the EU’s circular society 

rather than element criticality only!
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METALS ENABLE FUTURE ® (METALLE VERNETZEN ZUKUNFT ®)
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METALS ARE THE BALL BEARING OF THE CIRCULAR ECONOMY

12/03/2020 4



12/03/2020 5

WHERE DO ALL ELEMENTS & COMPOUNDS GO IN THE CE?



THE BEAUTY AND HARMONY OF METALLURGY
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Green: Recovered
Orange: Recovered 
if economics work
Red: Lost



COMPLEXITY OF THE CE SYSTEM, METALLURGY & RECYCLING
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THE WHEELS OF THE CE DON'T TURN, DESIGN FOR RECYCLING 
HAS NO VALUE IF A SECTOR IS REMOVED BY UNWISE POLIC Y
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THE FUNDAMENTAL ROLE OF 
METALLURGY IN A CIRCULAR SOCIETY
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CRITICALITY OF THE METALLURGICAL INFRASTRUCTURE
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CE DIGITAL TWIN OF PV AND BATTERY MANUFACTURE
223 metallurgical processes, 860 streams, 30 elements + all their compounds
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Batteries
in General
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THE RECYCLING LABEL FOR GOODS & PRODUCTS 
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Recycling
Label



EXERGY RESOURCE EFFICIENCY LABEL FOR THE SYSTEM
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NEVER 
CLOSURE OF 
THE LOOP!

PV SYSTEM ONLY “B”
ca. 55% EFFICIENT, REST IS LOST!

Exergy-
Based

Resource 
Efficiency 

Label



THE FOOTPRINT OF THE COMPLETE SYSTEM
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INCOVENIENT TRUTH OF THE CE: IT IS A DOWNWARD SPIRA L!
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POLICY RECOMMENDATION
Metallurgical processing infrastructure is critical to a circular 

society, not only element criticality.

Physics based recycling and resource efficiency labels are 
required to provide a true basis for the economic evaluation of 

the CE system
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