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Solar PV Modules 1976-1998
(Harmon, 1999)
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Data: Ayres (1998), Thomas (1999), Williams and Terzian (1993)
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Supply Technologies Cost Trends

—a— Nuclear US: Average and Minimum/Maximum 1971-1996
= Nuclear US: Single Reactor (No Range) 1971-1996

—u— MNuclear France: Average and Min/Max 1977-1999 Global
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Solar PV Modules: World average prices 1975-2007 {oward a SustaNTTET—
------ < PV 51 Modules: World average prices (IPCC SRREN) 2003-2010
—=— PV Systems US: Average installation price +/- SD 1998-2009
—— Heatpumps Switzerland: Average cost of 7.6 KW unit 1982-2008
—— Heatpumps Sweden: Average cost of 6.6-8.6 KW unit 1994-2008
—— Ethanol prices Brazil 1975-2011
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100,000-year ice-core record
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Tipping Elements & Paris
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Cumulative Emissions & Temperature

Temperature anomaly relative to 1861-1880 (°C)

Cumulative total anthropogenic CO, emissions from 1870 (GtCO»)
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Net-Negative CO, Emissions

Max. temperature change in 21th century

Net carbon emission (in year 2100) . .
net negative carbon emissions
NO Scenarios with net negative Emissions above ~ 2.8 degree
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Global Primary Energy
Historical Evolution ke
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Global Primary Energy
A Transformational Pathway [
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lumpy
large unit size
high unit cost
indivisible

granular
small unit size
low unit cost
modular
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“Learning” Through Scale
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Possible transformational technologies
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JNETPOWER Breaks Ground on
Demonstration Plant for Oxyfuel,
Nantural Gas ZEP, La Porte, Texas
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Transformational Change
1850 1900 1950 2000 2050
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Disruptive Change

Easter Parade on Fifth Avenue, New York, 13 years apart

1900: where's the car? 1913: where’s the horse?
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