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Major U.S. Public Research
and Development Programs
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e We are at a critical moment - momentum exists for change of direction
e Carbon cost/benefit assessments needed for federal programs

e Energy efficiency and transmission/storage goals and roadmaps needed
e Tremendous economic benefits possible in a low-carbon economy
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Patents and R&D Funding Correlated
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The battle of tipping points

The clean jobs economy is real, and provides a route
to build a new industrial base

Developing innovative technical and social “tipping
points’ is vital

Energy ‘Systems science’ and implementation
requires an integration of basic research and a state
enabling environment and workforce
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Green job creation: Obama 25% by 2025 Plan

Federal + state RPS yields
f +348,000 jobs in 2025
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. - per Lighting - Conventiog

~ New T-5Lights
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The Many Values of Efficiency:
$400,000 saved per year with new lights
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i e All new residential construction in California
| will be zero net energy by 2020.
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Per Capita Electricity Sales (not including self-generation)
(kWh/person) (2006 to 2008 are forecast data)
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Technological Innovation: solar
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Vestas is the largest Wind Turbine
manufacturer in the world

Employing approx. 20,500 people
24 countries worldwide
Just opened the

*world’s biggest R&D center

- i . = A T
Install a new wind turbine every 5 hours
80 x V80-2.0 MW, HornReef, Denmark
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Actual PV Growth vs. Histokic Forecasts

Figure 1.13 - World PV market forecast up o year 2010
(Figures beyond 1994 extrapolated by assuming overall market growth rate = 1S Sty
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Che New York Times

China Racing Ahead of U.S. in the Drive to Go Solar

By
Published: August 24, 2009
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Information Technology Integrated with
Solar Technology: Performance Monitoring
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Micro-inverters versus traditional designs:
A household and building electronics strategy
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“Solar photovoltaic installatiof LTI ‘n Germany



Market Innovation: Financial tools
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Clean Energy Municipal Financing

(PACE: Property Assessed Clean Energy)
see Fuller, Portis and Kammen (2009) Environment, 51 (1), 22 - 32,

and http://rael.berkeley.edu/financing

-~ 3

o

$$ Upfront

$$ Repaid
on tax bill
* Creates financing district & .
approval process .
* Provides upfront capital
* Attaches repayment .

obligation to the building

Identifies work & chooses contractor
Repays financing as a line item on the
property tax bill

Repayment obligation transfers with
ownership

Builds clean energy equity
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Clean Energy Municipal Financing Legislation

Property Assessed
Clean Energy
(PACE):
State Actions

Y
-
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STATE & BILL STATUS
Federal — National Home Energy Savings Revolving Fund Act — In committee — House Energy and Commerce (3/17/09)
HR 1573 HR 2212 House Energy and Environment Subcommittee

Inslee HR 2212 (5/5/09)
Bingaman S 949 S 949 Committee on Energy and Natrl Resources
Waxman Markey HR 2454 Dingell Amendment (4/30/09)

Arizona— HB 2335 Passed House-In Senate (6/16/09)

-
California — SB 279: AB 811: AB474 SB 279: In committee Passes Senate, in Assembly, Re-
e I e O u S e referred to com. On L. Gov (5/27/09)
AB 811: Signed into law (2008)

AB 474: Passed Assembly; in Senate (5/21/09)

Colorado — HB 08-1350 Signed into law (5/08)
O r S u p p O r a n Florida existing authority Pre-existing Authority

Hawaii — existing authority Existing county legal authority
- Illinois-SB 583 Passed both houses 5/19/09

Louisiana — SB 224 Pending House Final Passage (6/15/09)

Maryland — HB 1567 Signed into law (4/09)

Nevada — SB 358 Approved by Governor (5/28/09)

- - New Mexico — HB 572 SB 647 Signed into law (4/9/09)
H O l I S e ‘ I I I I I ate B I I I New York — A 7611; A 2672 A 7611 referred to ways and means as of 6/16/09

A 2672 no action since intro on 1/29/09

Oregon— HB 2181 In committee — Subcommittee on Natural Resources
(5/18/09)

WaXI I l al I -— M a r ey Texas - HB 1391 Pending Governor’s signature (5/11/09)
Utah May have pre-existing authority
Vermont — H.161 (subsumed into H. 446) Passed as part of the VT Renewable Energy & Energy

Efficiency Act of 2009 — HB 446 (5/28/09)

Re n eWab | e an d Ap p ro p ri ate [ [ Virginia—SB 1212 Signed into law (3/30/09)

Wisconsin AB 255 Enacted 5/15/09




Special Assessments

Program Applications
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Financing Program Information

. . Proceeds
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Mechanism Administration
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Current Situation
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Evaluation
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Rebates /
Enroltlmen Tax Credits
Homeowner
@.e it
Awareness / Measurement

Education & Verification

e Lack of awareness & participation
e Citizen responsible for project
coordination

e Unknown impact & results

Program Coordination

PACE Implementation

Awareness
[ [/ Education

@i&j Enrollment

8 Audit /

g Financing

Rebates /
fo] Tax Credits

./ Measurement

Homeowner

San Antonio PACE Program

|
/7 & Verification

e Increased market participation

e One-stop coordination of projects from
enrollment through implementation

e Measured impact&results
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Technological & market Innovation:
biofuels
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Carbon Intensity (CGQe/MJ)
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Ethanol Can Contribute to Energy B S
and Environmental Goals ergy '&igfyrl?;fmrgas’getrtljeey

Alexander E. Farrell,** Richard ]. Plevin,* Brian T.Turner,”** Andrew D. Jones,* Michael O'Hare,? Lawrence Berkeley National Laboratory
. 1,2,3 . . . . c
Daniel M. Kammen University of lllinois at Urbana-Champaign

To study the potential effects of increased biofuel use, we evaluated six representative analyses
of fuel ethanol. Studies that reported negative net energy incorrectly ignored coproducts and used
some obsolete data. All studies indicated that current corn ethanol technologies are much less

petroleum-intensive than gasoline but have greenhouse gas emissions similar to those of gasoline.
However, many important environmental effects of biofuel production are poorly understood.
New metrics that measure specific resource inputs are developed, but further research into a !

environmental metrics is needed. Nonetheless, it is already clear that large-scale use of ethanol
for fuel will almost certainly require cellulosic technology.

27 JANUARY 2006 VOL 311 SCIENCE www.sciencemag.org

-

DA | |\ATE CHANGE

Fixing a Critical Climate
Accounting Error

Timothy D. Searchinger,'* Steven P. Hamburg,2* Jerry Melillo,? William Chameides,*
Petr Havlik,’ Daniel M. Kammen,® Gene E. Likens,” Ruben N. Lubowski,2 Michael Obersteiner}
Michael Oppenheimer,' G. Philip Robertson,? William H. Schlesinger,” G. David Tilman®

Rules for applying the Kyoto Protocol and national cap-and-trade laws contain a major, but
fixable, carbon accounting flaw in assessing bioenergy.

www.sciencemag.org SCIENCE VOL 326 23 OCTOBER 2009

A $500 million biofuel development grant from BP



Technology Assessments

Project coordinator: Sunil Paul

Scientific advisor: Dan Kammen
f =

GIGATON
THROWDOWN

Redefining
What's Possible
for Clean Energy
by 2020

Job Growth
Energy Security
Ciimate Change Solutions

FULL REPORT
JUNE 20009

http://www.gigatonthrowdown.org/
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Information innovation: Policy and
environmental accounting
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The SWITCH West Energy System
Model: e

The Switch model is a geo-referenced model of the WECC region that: SEVME Conacio iktioe

M Existing Gas
Hydro + Pumped Storage
B New Wind
W New Offshore Wind
B New Distributed PV
B New CSP Trough
B New Biomass

:

- Matches conventional, nuclear, and renewable energy supply to
demand.

- Utilizes energy efficiency and demand-side management (to be
completed)

- Does so with the construction of transmission and distribution
infrastructure
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Electricity Supply in Western North American
Forecast versus carbon price in 2024
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Billion kilowatt-hours

The Blueprint reduces U.S. electricity
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use and diversifies the energy mix

Reference Case Blueprint Policies
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Predicted transmission $50t/C0O2 in 2024

— 43.260455 - 1549.022003
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‘ CoolClimate

Carbon Footprint Calculator

Greenhouse gas and sustainability
calculators:

http://coolclimate.berkeley.edu
&
http://www.coolcalifornia.org
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