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In savings 5 bigger economy oil, coal, nuclear




If a problem can’t be
solved,

—attributed to Dwight Eisenhower
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Advanced materials Manufacturing Electric propulsion




Volume Production of Hlectriied Carbon-Hbear Cars

Slated to start production in 2013

VW XL1 2-seat plug-in hybrid (2011) BMW i3 4-seat battery-electric hatchback (2011)
230 mpg (gasoline), 2013 production with range-extender option, 2013 production




=Ml IS currently collaborating with a network of leaders to
develop a caroon fioer Innovation Nub and parts campaign




[rpled-Efficiency [rucks and Flanes
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Fatih Birol
Chief Economist
International Energy Agency 2008
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—lectric Needs Wil Decline as =fliciency Gains Speec

Annual changes in U.S. electricity consumption

EIA Baseline — With Efficiency Only — Transform with Efficiency + Electric Autos
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3-4x Energy Productivity In Bulldings, 2x In Industry

Same or better services
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Annual Savings

Windows Radiative DDC Lighting  Avoided Chiller
Barrier Controls & Plugs Plant Retrofit




World Electricity Use
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motors, pumps, and pipes




smaller equipment
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from radically efficient industrial redesign




Renewable Energy’s Costs Continue Downward Trend

Wind and photovoltaics: U.S. real capital cost trends

Photovoltaic modules @ Windfarms

$10

=
&S
o))
o
o
Q
e
n
o)
O
©
5=
o}
©
O




There is still room to compress “soft costs” in U.S.

2012 U.S. Average Photovoltaic Soft Costs (Residential Rooftop)
$ per Watt DC

$4.00

Total US Soft Installation Customer Gross Margin/
Costs Labor Acquisition Residual |







10-20% Downtime 5-15% Downtime
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Choreographing Variable Renewable Generation

Texas summer week, 2050

Original load

Load after efficiency
Wind (30GW)
Solar (25GW)

s “‘ Geothermal
\ 3
Gk | Biomass/biogas
- HVAC ice/EV storage
Storage recovery
Demand response




Choreographing Variable Renewable Generation

Europe, 2010 capacity,

' O
average wind year 8 6 é

Denmark
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Four German States

Portugal




RMl’s Electricity Innovation Lab Is focused on solving
complex multistakeholder issues in the power sector

@Lab +

Electricity Innovation Lab
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*Future vision
*Impact
acceleration
*Tariff design
*Stakeholder
management
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Extrapolated
USEIA forecast

>
S
=)
}_
m
=
.0
E
©
©
=
(@)




58

In savings 5 bigger economy oil, coal, nuclear




Climate Change

Nuclear Proliferation
Energy Insecurity

Energy Poverty
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