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California Global Warming Solutions Act:
~25% cut In emissions by 2020 to 1990 baseline,
and then reduce by 80%
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Actions to reduce emissions

GHG Intensity-Demand Diagram
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“Low-Carb”
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Carbon Caps: California Pathways
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Yearly Generation in 2026-2029 (TWh/Yr)
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High-Resolution Modeling of Clean Energy Futures
Professor Daniel Kammen, UC Berkeley
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HIGH SPATIAL AND TEMPORATL
RESOLUTION MODEL OF THE
REGIONAL POWER GRID (WESTERN
NORTH AMERICA)

LEAST-COST LINEAR PROGRAM
MODEL FOR WESTERN NORTH
AMERICA:

- TOP: CO, emissions relative to
1990

- BOTTOM: power generation by
fuel in 2022029 as a function of
carbon price adder

- Climate stabilization target of 450
ppm is reached at a carbon price
adder of ~$70/tCO,.




At 450 ppm target

in 2026-2029: Low Nuclear Low CSP Cost/
Base Cost Cost Low Gas Price High Gas Price High PV Cost High PV Cost
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Yearly Generation in 2026-2029 (TWh/Yr)
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Carbon price adder

($2007/tCO,) 70 59 87 66 84 86
Power cost
($2007/MWh) 113 110 110 114 114 114

Cumulative new

transmission 9.8 6.0 9.0 11.7 12.0 12.3
built by 2030 (10° GW-km)

Nelson, J. et al., Energy Policy, 43 (2012) 436i 447 | http://rael.berkeley.edu/switch




Dispatch in 2050:
Flexibility and variable renewables dominate

A Storage almost exclusively moves solar to the night
A Geothermal only remaining substantial baseload
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Paolicy Analysis

FRUBIRE

Spatial Distribution of U.S. Household Carbon Footprints Reveals
Suburbanization Undermines Greenhouse Gas Benefits of Urban

Population Density
Christopher ]-:*.rr'uas:”""JF and Daniel M. Kammen® "3

TEnerg]r and Resources Group, *Goldman School of Public Policy, and §Departrnent of Nuclear Engineering, University of California,
Berkeley, California 94720, United States
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Natural Gas Use by ZCTA
# natural gas/year

3,736.36 - 21,866.48 W
21,866.49 - 24,059.46 M
24,059.47 - 25,401.53 [l

25,401.54 - 28,305.68
28,305.69 - 32,569.10
32,569.11 - 38,496.24
38,496.25 - 45,159.97
45,159.98 - 53,103.08 M
53,103.09 - 62,597.90 M

62,597.91 - 120,997.46 @




250 500 mi N

1 | )
500 1,000 km A

O - o
=

gal/year of Fuel Oil

Natural Gas Use by ZCTA
# natural gas/year

3,736.36 - 21,866.48 M
21,866.49 - 24,059.46 M
24,059.47 - 25,401.53 [0

25,401.54 - 28,305.68
28,305.69 - 32,569.10
32,569.11 - 38,496.24
38,496.25 - 45,159.97
45,159.98 - 53,103.08 M
53,103.09 - 62,597.90 M

62,597.91 - 120,997.46 @




250

500 mi
]

N

O =

500

Carbon Dioxide Emissions by ZCTA

Housing

(Total household energy CO.e)

)
1,000 km A

Housing

Carbon Dioxide Emissions by ZCTA
metric tons of COZequivalent

535 -
10.74 -
12.14 -
13.07 -
13.93 -
14.62 -
15:32 -
16:41-
1707
18.32 -

10.73
1213 [
13.06 [
13.92

14.61
15.31
16.10
17.06 [0
18.31 [l

2935 [l







