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Can improving efficiency and changing
consumer preferences overwhelm
rising population and affluence
to reduce the tons of material
that Americans use! The World!?
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Resource Efficiency
US Potato yield, production, & area harvested:
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Global Forest Products Intensity of Use
(Cubic Meters/$ GDP)
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Measures of Commodity Use

* Relative
o Intensity of Use (IOWU) measured as kg/$GDP

o Falling IOU ==> “Dematerialization”

 Absolute

oAbsolute use (ABS) measured as kg, kWh, Ha,
liters...

o Falling ABS ==> “Peak”



|OU of 9 basic commodities: US 1900-1970
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Data sources: USGS National Minerals Information Center, 2013; Johnston and Williamson, 201 3.
[Notes: Uses 5 yr. moving average; GDP in 2005 dollars; Legend is ordered top down by value in 2010]



|OU of 9 basic commodities: US 1900-2010
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|OU of 9 basic commodities: US 1900-2010
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Data sources: USGS National Minerals Information Center, 2013; Johnston and Williamson, 201 3.
[Notes: Uses 5 yr. moving average; GDP in 2005 dollars; Legend is ordered top down by value in 2010]
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ABS of 9 basic commodities: US 1900-2010
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Study on the use of |00 commodities
in USA 1900 - 2010.
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Behavior from 1970-2010 gives us
3 distinct groups

Group | IOU ABS

Group2 [OU ABS t
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ABS for 8 Group | Commaodities: US
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ABS for 8 Group 2 Commodities: US
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Group 2 Agricultural Inputs & Outputs
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US uses of corn
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US water withdrawals: Flat since ~1975
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ABS for 8 Group 3 Commaodities: US
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Aluminum use in 4 Asian nations
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Petroleum use in 4 Asian nations
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Petroleum - USA
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Summary

* Novel consistent measure of

— Resource demand

— Demand on nature

* 3 Groups (USA)
— 36/100 Commodities that ‘Peaked’

— 53/100 Commodities that have ‘Dematerialized’ relatively and
show signs of falling absolute consumption

— 1'1/100 Commodities used in small quantities that improve overall
system efficiency

* Asian countries at different stages of development show similar
patterns leading to eventual saturation
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Note:“Plastics” data in slides 7 - 10correspond to a category defined by the USGS National Minerals Information Center as Non Renewable
Organics (Oil & Gas products). InWernick et al. (1997) the IOU data for plastics begin in 1943, and represent production data only. Sources:
Modern Plastics 37 (5) (1960); data on US production of plastics resin, personal communication with Joel Broyhill, statistics department, Society
of the Plastics Industry,Washington, D.C., 20 August 1993.
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