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Cities, energy use, and infrastructure

are concentrated centers of people, economy,
production, consumption, and waste disposal; thus they present
both the to sustainability challenges.
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The infrastructure stocks...

Service suppliers/
Consumption couplers

®iCity shapers/
Resource repositories

Capital containers
Wealth watchers

..drive resource and waste flows

..which together defines the societal metaboli
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Global anthropogenic aluminium cycle in 2009

Mining Refining Smelting Casting Semi-manufacturing ~ Manufacturing Use Woaste management

BC: building and construction
Other TAU: transportation-
Repository automobiles and light trucks
""" J 32 TAE: transport.-aerospace

TOT: transportation-
truck/bus/trailer/rail/other

PCA: packaging-cans

POT: packaging-other (foil)
ME: machinery and equipment
ECA: electrical-cable

EOT: electrical-other

CD: consumer durables

OTN: other-non-destructive
OTD: other-destructive uses
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Al stocks under and above ground in 2010
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Global Al stocks in use:
0.6 Gt or 90 kg/capita .
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stocks refined by satellite image data, 1X1 km
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Infrastructure stocks on a country level
- Fe, cement, and Al as a proxy
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Carbon footprint of infrastructure stocks
(Carbon Replacement Value, CRV 2008)
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Mitigation strategies beyond energy/emissions efficiency ...

P - population
S/P - service le
F/M - emission |
M/S - material sto




Material efficiency - more with less?
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m  Metal remaining in final product

m  Colours represent various processes
that remove metal - not labelled here as
they are too numerous

With both eyes open — reducing the metal yield loss Bl b
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Product lifetime - dealing with planned obsolescence?

ldea?
Innovation?

A sign of “Planned obsolescence”
Lifetime: 2500 hrs — < 1000 hrs

Livermore's Centennial Light Bulb, since 1901 Liﬁm%
http://www.centennialbulb.org/photos.htm il
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Urban planning - the denser, the better?
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Services ¢ stocks: a shared economy?
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A new project

The weight of cities and
decarbonization and dematerialization implications
(2016.09-2019.08)

.. DET FRIE FORSKNINGSRAD
® @ DANISH COUNCIL FOR
INDEPENDENT RESEARCH
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Thanks

Questions?

FACULTY OF ENGINEERING
UNIVERSITY OF SOUTHERN DENMARK.DK




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

