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Takeaway message:

Scientific and technical transformations are
critical to enabling a sustainable energy
system, but it is the energy-information
nexus that provides the ‘killer app’ for
innovation and change

This is true on-grid and off-grid in
developing nations
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http://rael.berkeley.edu




A revolution in climate politics

U.S.- China Joint Announcement on Climate Change, 2014
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In China even aggressive wind, solar and storage
learning alone is not enough to phase out coal
http://rael.berkeley.edu/project/SWITCH
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SWITCH-China: A Systems Approach to Decarbonizing China’s Power
System
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Solar cost decreases 10% per year
Cumulative production GigaWp
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Source: Professor Ema chs, Massachusetts Insititute of Technology.
* Assumes annual owth of 35% and an 18% learning curve. PV costs based on 18% capacity factor and 7% discount rate.

Renewable & Appropriate Energy Laboratory

Berkeley

http://rael.berkeley.edu

The Solar Energy Industry is an International Partnership
A 9B
6 J\ /k
~ 2000 2010
5 3 M China
: 1l
o
g 0 L, 0+ — ———n L AR
T 2000 2010 2016 2000 2010 2016
";: 2 C Market ! D [
s |
g 6 /k x%/%% 61 )\ /l‘\
& 2000 > ¥ 2010 'é%%g 2000 2010
5 M Japan g Germany
0----1----IIII|||‘,0 '
2000 2010 2016 2000 2010 2016

Renewable & Appropriate Energy Laboratory

Berkeley

http://rael.berkeley.edu




4 | 100
AEES
:\\ 80 =
= \ c
£ ©
j\i 3 N S\B/Q\ a Feo 2
2 10" A [o%
* i kS
i 40 N
o ©
L g
o Sriizeao.. . 6
X% x[-20 €
10° )’%
50 ro0
T T T T T T
1990 1995 2000 2005 2010 2015 2020
— historical prices Li+ — — - two-factor model Li+
-- economies of scale Li+ — - experience curve Li+
—— wind price ($/MWh) 100% = 140 $/MWh
—&— solar price ($/W) 100% = 7.5 $/W
) >rlizelexyr
I?LI l\‘L]HL} http://rael.berkeley.edu

Energy Storage is Not Just Batteries

Natural gas (without & with storage)

Traditional and pumped hydropower

Flywheels

Flow batteries
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Example: the impact of Natural Gas
Leakage on carbon budgets

Base: Carbon budget

2020 2030 2040 2050

technology

. Methane leaks
Gas CT + storage
Gas CT
Gas CCGT

Carbon emissions, Mt-CO2eq/yr

Johnstone and Kammen, 2017 in press
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Off-grid Electricity Enabled by Storage and Efficient Lights, but ...
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Impossible without secure mobile money
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Information Technology Enables
Transformative Energy Access Technologies

All SHS with data (n=1025) marked on a
map with satellite-derived estimates of
solar potential during operations period
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Spatial Distribution of U.S. Household Carbon Footprints Reveals
Suburbanization Undermines Greenhouse Gas Benefits of Urban
Population Density

Christopher Jones*' and Daniel M. Kammen®* "%

TEnergy and Resources Group, Goldman School of Public Policy, and §Department of Nudlear Engineering, University of California,
Berkeley, California 94720, United States

http://coolclimate.berkeley.edu/maps
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Carbon Dioxide Emissions by ZCTA

Carbon Dioxide Emissions by ZGTA
metric fons of CO2 equivalent
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Jone:sy and Kammen, 2014
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Takeaway message:

Scientific and technical transformations are
critical to enabling a sustainable energy
system, but it is the energy-information
nexus that provides the ‘killer app’ for
change
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