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Relative strengths of
RENEWABLE STANDARDS FEED-IN TARIFFS

Fix result, not spending Guarantee revenues for
financing, no volatility

Predictable market Rapid growth
economies of scale, economies of scale,
infrastructure infrastructure

investment Investment

Market -based

mechanism Administrative

— Competition to meet adjustments to
standard optimize range of

— Tradable credits for technologies

flexibility Incentivized at
— Govt. doesn't pick tech. minimum cost
Or project winners

Similar to cap & trade Similar to carbon tax

WHY NOT BOTH?




Renewable Electricity Standards
25 States + D.C.
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14 states have requirements
of 20% or higher




Renewable Electricity Standards
Timeline
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Renewable Energy Required by State Standards*
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New renewable energy
supported:
- 55,700 MW by 2020

- Additional 16,500 MW ™
possible from voluntary VIN

goals IA & WI
IL

NC
MD

PA

NJ

2005 2010 2015

*Projected development assuming states achieve annu  al renewable energy targets.




CO, reductions equivalent to 21.8 million
cars off the road

One for each
licensed
driver in New
England + NY




Or to planting 6.4 billion trees

A forest large
enough to cover

ME, NH, and VT

-




Renewable electricity standards:
a primary driver of new renewables

@The #1 driver of renewable
energy development.
Goldman Sachs

@"... the most important driver
for new renewables In the
U.S. and Canada over the
next 10 years.” Navigant
Consulting

@“the most powerful tool that
a state can use to promote
wind energy.” Natl
Renewable Energy Lab




2007: >1/3 of new US power plant
capacity was renewable

We must be doing something right!



RPS can be structured to promote more resource dive  rsity
Solar incentives in state renewable standards

11 set-aside
requirements

2 credit
multipliers




CA experience: other technologies can
also benefit

California RPS
New, Repowered, or Re-Started
Capacity, by Technology

Geothermal
12.5%

Biomass

Solar [ 6.3%
Thermal Biogas

42.4% /iG%

Small Hydro
0.3%




20% federal RPS
Renewable Energy Mix, 2030

EIA Case UCS Case

Solar
Landfill 6% Solar
Gas 11%
3%

Landfill Gas

3%
Biomass
Geothermal 16%

5%

Geothermal /

Biomass 12%
63%

PV = 18,046 MW PV = 18,259 MW
CSP = 626 MW CSP =4,625 MW




Implementation barriers may still reduce or
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Percent of
.S. Sales

Full —_—
Implementation barriers: Implementation

DRES enforcement
@Reliable revenue stream
@ Transmission

@Siting/permitting
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*In addition to hydro and MSW.
**Assumes non-compliance with some state programs, does not include new or higher standards
adopted since September 2006.

Sources: EIA (AEO 2007); UCS.



REC spot markets volatile & costly
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NREL 2008: “...where short-term...RECs dominate...,
RPS policies appear to be ...costly and unstable....

Where long-term contracts are available or required,
RPS policies have largely been successful.” 14




UCS strategy: RES enactment and

Implementation
@ Win federal RES

@ New and higher state
RES’s
§ 2008: MI, OH, FL, UT
@ Improve RES

enforcement Existing
%) Toolkit Standard

@ Increase market/revenue NEY
stability Standard
§ Long-term contracts Higher

Production/Investment Tax Standard
Credits extension

§
§ Fixed price tariffs
§

Carbon allowances/auction
revenues




Barrier: US historical experience
with fixed-price mechanisms mixed

PURPA required long-term contracts at
*avoided costs”

Several states implemented fixed prices
Utility resentment at stranded costs when fuel
prices plunged

U.S. public preference for fixing goals, not $

Policy-maker/utility preference for
competitive, not admin. mechanisms

Resistance to long-term commitments In
restructured states




Conclusions

Tariffs and standards have
complementary strengths

Tariffs are one of several
mechanisms to make revenues more
predictable and stable

Hybrids are possible and desirable

Setting policies against each other
could be disastrous for both




Extra slides




15% Federal RES would reduce CO2 = another 20m cars
and save consumers $28 billion

Annual 2020 and Cumulative cO2  Cumulative Gas_ and Electricity Bill Savings,
Reductions High RE Case*
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*Results are presented in 2005 dollars using a 7 percent real discount rate.




States considering new or higher renewable
electricity standards

Indiana;

10% by2018 |
Michigan:

10% by 2016
25% b

095 F Ohio: 12.5%

‘ . by 2025
California: |II‘| .“' Existing Standard
33% by 2020, 10,000 MW k

50% by 20257 by 2025 New Standard
Higher Standard

Florida: —__¢

20% by 2020

Total potential: up to 42,700 MW




Production tax credits

U.S. Wind Power Additions,

6,000
1999-2007 52

5,000

4,000 @ 12/06 — Federal
PTC extended by
1 year

@ Projects must be
1000 575 m 8 on-line by end of
: » 2008

1999 12000 2001 2002 2003 2004 2005 2006 2007

3,000 2431 2,150
2000 1,696 1,687

6/99 - PTC 12/01 - PTC 12/03 - PTC 8/05 - PTC
expires, not expires, not expires, not extended prior
extended until extended until extended until  to expiration
12/99 2/02 10/04




Impact of state standard set-asides on PV
has already been substantial

Annual PV Additions Driven by Solar Share Requireme  nts,
Compared to Other (non-California) PV Installations

B Other, Excluding CA

Roughly 48 MW of PV - W Pennsyhania
has been supported by
| RPS set-asides so far
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Nevada
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Fixed price (feed-in) tariffs

CA: Pilot Performance-Based
Incentive, $0.50 for 3 years

MN: Community-Based Energy
Development, Up to $0.027
NPV (~$0.055) and 20 year
contracts for wind only

NM: PNM Customer Solar PV
Program, $0.13 through
2018 for PV only
State-wide

WA: up to $2,000/yr for solar
Programs ‘ .
Individual PV, in-state manufactured
Utilities ] )
wind, and anaerobic

digesters

WI: We Energies buy back
program, 10 year contracts,

_ ok o 2006 $0.225 for PV and $0.049-
Source: W. Rickerson, WINDPOWER $0.08 for biogas




Renewable Energy Funds
14 States ~ $4 billion by 2017




Recent trends In net metering

State Net Metering Policies

NJ: 2 MW
80 MW “ '

State-wide
Programs

Individual
Utilities

40 states + D.C.

EPAct 2005 requiring state
review of net metering and
Interconnection standards

More states increasing size
limit to MW scale

Many states still have weak
and ineffective standards




Renewable energy purchase
requirements

NY: 20% by 2010

3 (0

: MA: 30% by 2020

RI: 20% by 2011

CT: 20% by 2010,
100% by 2050

\

@ 11 states

@ Federal renewable
energy purchase
requirement of 7.5%
by 2013




Voluntary Purchases

of Renewable Eneray
40-60%
growth/year

Supporting >2,000 MW
thru 2005

20+% of new renewable
energy

Corporate REC
purchases for carbon
benefits

MWh/year

2003 2004 2005 2006
(est.)

EPA Green Power
Partnership
700 organizations, 8.9M
MWh/year




Renewable Energy Generation*
Historic + Various Projections
Percent of

600 U.S. Sales
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20% RES reduces growth in power plant
CO2 dioxide emissions by 69%
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Renewable energy vs. advanced
coal/CCS and nuclear

Renewables Coal CCS and Nuclear

More land; impacts more visible N Letsesaidniohn papiscts lesssisiblble

Resources large but depletable

Expand dominant resources

Use increasingly scarce water
Mining impacts, long-livieced asdstes
Nuclear —tengets; pnall fEnatimm sk

Little or no accid fisk Need liability insurance exemption

Commercially a ‘ Commercially available 10-229egrars

Track record --| ra: i Track record — coosstngtoncosst
economies/pricé o [ overruns

Technology people dislike/oppose




Costs have increased for all techs
Prices from Puget Sound Energy RFPs




Wind energy competitiveness

Source: Lawrence Berkeley National Lab




Public favors renewables >3:1
Even If much more expensive

“With
Information:”

Avg. elec. hill
= $1,200/yr.

Nuclear =
$2,400/yr.
CCS =
$2,400/yr.
Renewables =
$4,000/yr.




