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Wedges to stabilize CO , emissions -
Stephen Pacala & Robert Socolow , Science (2004)
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Carbon Dioxide and Methane
concentrations & temperature rise



Reducing CO2 Emissions through
Renewable Energy and Efficiency
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Reducing U.S. CO2 Emissions
by 60% to 80% by 2050
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CQO, reductions from energy
efficiency and renewable energy
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CO, reductions from energy
efficlency and renewable energy

« Renewables Only Scenario —
Carbon reductions as of 2030 —

To reach 70% reduction by 2050
Million Metric Tons/Year

— Energy Efficiency 688
— Concentrating Solar Power 63
— Photovoltaics 63
— Wind 181
— Biofuels 58
— Biomass 75

— Geothermal 83
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Reducing CO , Emissions through
Renewable Energy and Efficiency

PHOTOVOLTAICS
CONCENTRATING SOLAR POWER
WIND POWER

BIOMASS

GEOTHERMAL
TRANSPORTATION

BIOFUELS

BULDINGS

ENERGY EFFICIENCY
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The Wind Power Wedge

* Global potential
— 2 million MW installed for electric power
— 4 million MW for hydrogen fuel production
— Currently 50,000 MW installed

 USA potential by 2030 — ASES study
— 250,000 MW installed
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ll##l

%%#H&

\Washington, DC
(202) 822-8282

Portland, OR
(508) 515-1745

Oklahoma City, OK +
(405) 602-9425

Sacramento, CA
(916) 442-9444




\Washington, DC
(202) 822-8282

Portland, OR
(503) 515-1745

Oklahoma City, OK
(405)602-9425

Sacramento, CA
(91.6) 442-9444

40 million jobs by 2030
American Solar Energy Society
WWW.ases.org
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RE & EE as Economic Drivers

"HHSD
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RE & EE as Economic Drivers

"HHS
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How Do We Get There?

e A wide variety of governmental policy tools
exist, including
— Tax policies
— Regulatory regimes
— Market mechanisms

o All three are at work in the electric power
Industry, and the mix can be expected to
change over the next decade or so
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Regulatory Mechanisms

 The convergence of environmental law
and energy law

— Both subjects have a federalist framework
- In energy law, particularly electricity

e Tribal governments have inherent
sovereignty comparable to states

— Tribes are part of the environmental regulatory
framework

« Constraints on land use regulation

— Have not historically been much engaged in
electricity regulation
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Regulatory Mechanisms

e Tribal governments have inherent
sovereignty comparable to states

e BUT there are constraints on tribal
sovereignty

— Judicial divestiture of tribal powers
* “Whack-a-Mole” Game Theory

— Dual taxation, lack of tax base
— Omission from federal assistance programs
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The Evolving
Electric Power Industry
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The Electric Power Industry —
through most of the 20 ™ century

e Traditional Functions
— Generation
— Transmission
— Distribution

e |OUs regulated as “natural monopolies” by
State Public Utility Commissions,
Including approval of rates

e |nterstate Wholesale Transmission by
Federal Energy Regulatory Commission
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The Evolving
Electric Power Industry

e An old, yet still basic, policy question —

Is electric power mainly a public service
that Is necessary for community economic
development ?

OR

Is electric power mainly a commaodity to be
sold for profits in order to pay dividends to
Investors?
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The Evolving
Electric Power Industry

 The Rise of Non-Utility Power

— PURPA 1978 —
iInterconnection of “Qualifying Facilities”

— 1992 Energy Policy Act —
“Exempt Wholesale Generators”

— 1990s — unbundling, wholesale competition

— 2005 Act — PURPA amendment —
FERC final rule, Order 688-A,
72 Fed. Reg. 35872 (June 29, 2000) —
- QFs under 20 MW, presumption that they do
not have nondiscriminatory access to markets,
utilities still required to buy from them



The Evolving
Electric Power Industry
Type of Utility Number
Publicly Owned utilities 2,009
Investor-owned utilities (IOUs) 239
Cooperatives 912
Federal Power Agencies 10
Power Marketers 152
Tribal Utilities 2?7
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The Evolving
Electric Power Industry

Opportunities for Tribes —
— Owners of renewable energy properties
— Joint venture partners in RE properties
— “Traditional” electric distribution utilities

— Non-traditional electric utilities —

 Distributed generation promoting renewables
Energy conservation services
Solar design services
Financial assistance for investments
Technical assistance for Indian-owned businesses
« Educational programs, e.g. edible playgrounds

— Marketing risk to attract investment capital
 Including socially responsible investors
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The Evolving
Electric Power Industry

Opportunities for Tribes —
— “Traditional” electric distribution utilities
Options for form of organization —
Governmental entity
Tribal enterprise
For profit corporation
Non-profit corporation

76 ,
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The Evolving
Electric Power Industry

Opportunities for Tribes —

— Non-traditional electric utilities —
Distributed generation promoting renewables

Roof-top photovoltaics options —
« Homeowner ownership
« Utility ownership
» Third-party investor ownership

Plug-In Hybrid Vehicle Battery Packs
« Utility ownership
e Bond financing?
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Market Mechanisms

e Some market mechanisms are beyond the
reach of tribal governments
— Reservations are typically small markets

e Tribes can use market mechanisms
created under federal or state law

e Tax incentives are problematic

— HR 1954 — Grijalva (D — Arizona)
to allow tribes to transfer the credit for
electricity produced from renewable sources
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Reducing CO , Emissions through
Renewable Energy and Efficiency

The Big Picture of CO, Emissions
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An Historic Missed Opportunity

Solar Energy and Energy Conservation Bank
over 7 years -- $80 million
final report to Congress, for FY 1987
annual savings of 121,000 barrels per year
at the cost of $4.25 (4 dollars, 25 cents)

DBS, Self-Determination for Indigenous Peoples
at the Dawn of the Solar Age,
25 U. Mich. J. L. Ref. 671, 729, n. 262 (1992)
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What About Investments In
Negawatts ?

e Just one example —
compact fluorescent light bulbs
(back-of-the-envelope calculations)

One 13 watt CFL bulb = 60 watt incandescent
Energy savings = 47 negawatts
10 bulbs each for 1000 homes = 10,000 bulbs

At $5/each = $50,000 =
470 KW of negawatt generating capacity =
About $106 / KW
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The Solar Bank Rap (1987)

(The Average Savage Review)

Use the sun to heat your thermal mass
Then keep the heat in with low-E glass
Beware any shadows that may be cast

On your thermal mass thru your low-E glass
Show the world that you got real class

Use low-E glass to heat your thermal mass
It's the wave of the future, it honors the past
It's thermal mass and low-E glass
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