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Energy system often considered separately...
ENERGY ;
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We talk about energy efficiency...

ENERGY
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Forgotten is the complexity of renewable energy

systems + embodied energy and footprint...
ENERGY
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Which Is more resource efficient?

ENERGY

Filament Bulb

This luminaire This luminaire is
contains built-in compatible with bulbs
LED lamps. of the energy classes:

x

The lamps cannot be changed
in the luminaire. The luminaire is sold with a
bulb of the energy class:

874/2012 [ ] [F74/2012 [ i ]
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How does complexity affect resource efficiency?
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...and ultimately also how much material can truly

flow back into the system to improve RE?
ENERGY "

Design A
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Linking resources, materials & energy systems!
ENERGY ;
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So how do we optimize the “urban mine”?
(Geo)Metallurgy a key to the system?
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Circular Economy Engineering — The tools...
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M.A. Reuter, A. van Schaik, J. Gediga (2015): International Journal of Life Cycle Assessment, 20(5), 671-693.
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Circular Economy Engineering — The tools...
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Resource efficiency of industrial systems
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Resource efficiency of industrial systems
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Resource efficiency of industrial systems - Copper

General system boundaries for case study Symbols
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Fig. 1 The scope of the analysis is signified by the golden dashed line
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Quantifying Resource Efficiency
Footprint of industrial solutions relative to baseline
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Has anybody spoken about the footprint & embodied

energy impact of Industry 4.0? Ecological break-even?
ENERGY
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Circular Economy: Optimizing Resource Efficiency
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