Powerful Solutions

7 Ways to Switch America to
Renewable Electricity

Alan Nogee
Steven Clemmer

Bentham Paulos

Brent Haddad

\Z

Union of Concerned Scientists

January 1999



© Copyright 1999 Union of Concerned Scientists
All rights reserved.

Alan Nogeeis the director of the UCS Energy progra®teven Clem-
mer is a senior energy analy&entham Paulosis an energy consultant.
Brent Haddad is Assistant Professor of Environmental Studies at the
University of California, Santa Cruz, and a consultant. Brent Haddad
the principal author of the section and appendix describing the Rene
ables Portfolio Standard.

Unless otherwise noted, all photos are by W. Warren Gretz, and are
published courtesy of the National Renewable Energy Laboratory. Pi
tures available on-line at www.nrel.gov/data/pix/pix.html.

The Union of Concerned Scientists (UCS) is dedicated to advancing f

sponsible public policies in areas where science and technology play|
critical role. Established in 1969, UCS has created a unique alliance

between many of the nation’s leading scientists and thousands of comn-

mitted citizens. This partnership addresses the most serious environ-
mental and security threats facing humanity. UCS is currently working
to encourage responsible stewardship of the global environment and
sustaining resources; promote energy technologies that are renewab
safe, and cost effective; reform transportation policy; curtail weapons
proliferation; and promote sustainable agriculture. An independent nq
profit organization, UCS conducts technical studies and public educa|
tion, and seeks to influence government policy at the local, state, fed
and international levels.

The UCS Energy Program focuses on developing a sustainable ener
system—one that is affordable and nondepletable, and that does not
grade natural systems or public health. The program analyzes, devel
and promotes innovative technology- and market-based strategies to
commercialize renewable energy technologies, and provides informa
to policymakers, the media, and the public about energy’s impact on
public health, the environment, and the economy.

More information about UCS and the Energy Program is available at
UCS site on the World Wide Web,\atww.ucsusa.org.

Copies of this report are available from

UCS Publications

Two Brattle Square
Cambridge, MA 02238-9105
Or call 617-547-5552.

Printed on recycled paper.

is

)
€,

n-

Jy
bpS

ion

the

life-

bral,

de-

’

Acknowledgments

The authors would like

to thank Warren Leon, Michael
Brower, and Anita Spiess for exten-
sive editorial assistance, and
Jonathan Howland for research as-
sistance and production work. We
are grateful to the Energy Founda-
tion, the Joyce Foundation, the
McKnight Foundation, and to the
US Department of Energy Office of
Utility Technologies undegrant
number DE-FG41-95R110853 for
support of this work. The Union of
Concerned Scientists is solely re-
sponsible for its contents.

NOTICE

This report was prepared in part as
an account of work sponsored by an
agency of the United States gov-
ernment. Neither the United States
government nor any agency thereof,
nor any of their employees, makes
any warranty, express or implied,

or assumes any legal liability or
responsibility for the accuracy,
completeness, or usefulness of any
information, apparatus, product, or
process disclosed, or represents
that its use would not infringe pri-
vately owned rights. Reference
herein to any specific commercial
product, process, or service by
trade name, trademark, manufac-
turer, or otherwise does not neces-
sarily constitute or imply its en-
dorsement, recommendation, or
favoring by the United States gov-
ernment or any agency thereof. The
views and opinions of authors ex-
pressed herein do not necessarily
state or reflect those of the United
States government or any agency
thereof.



Contents

EXECULIVE SUMIMAIY......uiiiiiiiiiie et e e e e e e e e e e e e et e e e e ee e e e s s s s b e e e e e eaeeeaasannssaeseneaaaeeas \Y;
O T 01 o To LU o170 ] o PR i I

2. Public Benefits of Renewable Energy Use—Why SWitCh?2.........ccooooviiiiiiiii, 4
Environmental BENETIS .......oooiiiiiiiiiiiiii e 4o
Economic Benefits of Reducing Environmental IMpPacts ...........cccceeeeeeieieeiiiiiieceeeeeeiiiiins 7
NUCIEAN RISKS ..iiiieiiiiitit ettt ettt e e e e e e s sttt e e e e e e e e s s s e s seennmnn Q..
Diversity and Energy Security BENETItS ........oevvviiiiiiiiiiiiiiiiis e 10
Economic Development Benefits
Other Nontraditional Benefits

3. Costs and Benefits of Increasing Renewable Energy Use in the United States........... 15
UCS Renewable Portfolio Standard AnalysiS..........cccceeieieiiiie e, 15
Energy Information Administration RPS ANAIYSIS .......cceieiiiiiiiiiiiieeeeeeceeceeeeees 16
Energy Innovations Study
Department of Energy Five-Laboratory Study .............covvveviiiiiieiiiieiiiiiiiieiiie 17

4. Barriers to the Use of Renewable Energy Technologies........ooeeeeviiiiiii e 18
Commercialization Barriers
Unequal Government SUbSIAIES AN TAXES .....uuuuriuuiiuuiiiiiiiiici s s s s s e e e e e e e e e e e eeas 19
Market Failure to Value Public Benefits of Renewables........ccccoooviiiiiiieei, 20
MAFKET BATIEIS. .. uuuiiiiiiiiiiiiinii s s s e e e e s e e e s e s s s e e e e e e e e e e e e eeeaaaaaaaaaaaaaaaaasennnnns 20...

5. Renewable Energy Policies—7 Ways to SWitCh.................iiieeees 25
EXIStING POlCIES ... m— 25..
Renewables Portfolio Standard
Public Benefits Funding
N AV 1= (= [ T PP 31.

Fair Transmission and Distribution RUIES..............ooeiiiiiiiiiiiiiccccccres e, 32
Fair POIUtION RUIES..........co e 36.....
Consumer INfOrmation..............ooooiiiii e 40.........
Putting Green Customer Demand t0 WOTK ............uuuuiiiiiiiiiiiiiiiiii s e s 43

6. Conclusion

Appendices

Renewable Energy Technology: Potential, Costs, and Market

The Renewables Portfolio Standard

Renewables Portfolio Standard: Implementation Status as of November 1998
Public Benefits Trust Fund: Implementation Status as of November 1998
Summary of State “Net Metering” Programs as of November 1998

moows»

Powerful Solutions



Figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.

Tables

Table 1.
Table 2.
Table 3.
Table 4.

Air Pollution DeathsS .......ccoooeiii e 4.
SoUrces Of SUIUI DIOXIAE .....ccceeiiiiiiiiiiiiiie ettt a e 5
Sources Of NItrogen OXIAES.......ooviiiiiiiiiiiiiiiiieie e 5
Sources of CarbON DIOXIAE ......ccoiiiiiiiiiiieie e 5
Atmospheric Carbon Dioxide Concentration and Temperature Change.................... 6
Coastal Lands at Risk from a 20-inch Sea-Level Rise in 2100...........cccceeeeeeiiiininnns 7
Nuclear Power Plant CoOlING TOWET .........uuuuiiiiiiiiiiie s 8
SoUrces Of US EIGCHICILY ...ovvvieeeiiiieiiiitis et 9
Average EIECtriCIty PriCES ..ot 10
Average Monthly Electric Bill for a Typical Nonelectric Heating Household........ 16
Projections of Crystalline Silicon PV Module Sales and Prices.........cccccccceeevininnnns 18
FY 1996 DOE ENErgy BUAQEL.........uuvuiiiiiiiiiiiiiiiiiiiiissee s s s s e s aaa e e naaaea e 19
State Minimum Renewable Energy REqQUIrEMENTS...........ccooveiiiiiiiiiiiiiiiiieeeeee e 27
Scope of Net Metering by State............ouvuiviiiiiiiiiiiiiii e 32
People Willing to Pay More for “Green” EIECHICItY .........covveeeeeiiiiiiiiiiiiiiiiieeeeeeeen 40
DISCIOSUrE LaDE.......oeiiiiiiiieii e 42.......

LT L=TCT o B I o o PP 42......
Employment in the Renewable Electricity Industry..............coo i 11
Other Standards Similar to the Renewables Portfolio Standard .............ccccceeeeennnnn. 26
The “Value” of a Renewable Energy Credit ........cccoooiiiiiiiiiiiii e 28
Possible Applications for Public Benefits FUNAS ...........cvviiiiiiiiiiie 31

iv Powerful Solutions



