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Today’'s U.S. Electricity Cost Landscape

U.S. Residential Electricity Price
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ElA forecasts are good baselines, but are generally conservative as they are

based on historical data without recent movement in supply/demand balance



U.S. National Electricity Price Forecast

* Applying the same conservative 4.7% inflationary rate,
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Solar is already cost competitive in some states today and will be in many

more in coming years as energy prices increase nationwide



Installed system cost ranges have implications for

levelized cost of energy

cents /KWh

Levelized Energy Cost with Current Federal Incentives

T

B JovrcrncenannsaMMianccssassasrasaassarsasssssssacasssnansa
]" ....................................................... ILc}i\l:l:id IJ_)W (,A:c
O FraveerarensrnscasrsannerMiyerecrsrsasacecarassearaneesd = Qeosidensial High Casc
......... \\“\&_ Commercial Low Case
-~ S = Commercal Hipl Case

L3 D N

cents/kWh

— Restdenial Low Caxe

= Residencial High Case
' Comumercial Low Case
— Commerc:al Hiph Case

« Commercial / utility scale
PV systems are currently
economically competitive
with grid electricity prices in
many areas

» Both residential and
commercial systems will be
less expensive that grid
electricity by 2010,
assuming that the 4.7%
annual growth rate
continues

Solar market penetration is created by the levelized cost of energy (LCOE) over the



‘ Traditional generation sources face hurdles even as demand grows 4%

CAPP Front Month Contract Pricing ($/ton)
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ol e—=" . ... =+Nuclear industry groups estimate the next generatiol

el nuclear plants will not be online until 2015

T T o o o o o o o o o+ Electricity demand is forecast to increase by 386 TW
e s ELA AEQ 208 through 2015, requiring substantial capacity additions

Coal and natural gas prices are increasing at much faster rates than 4.7% per

ear, while nuclear faces requlatory, financing and siting issues.



Most forecasts do not take into account these hurdles

Energy Generation by Fuel, 1980-2030
(quadrillion BTU)

History Projections

* EIA recognizes that no
nuclear will enter the
generation mix in the next
five years
\L‘:_/—‘“ﬁétr_um-l__m * However, EIA forecasts
include substantial coal and
natural gas generation
capacity additions.
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The political climate is pushing in the same
direction as electricity market economics

1ergy security and climate change  [W23 £ e @
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*..proposals that will allow America to
lead the world in combating global
climate change ... to help develop an
deploy the next generation of energy
that will allow us to build the next
generation’s economy.”

- Senafor Barack Obams,
Fortamouwbh, NH, October 2007

the fundamental incentives of the Strabglit Javk pry i ;
irket are still on the side of carbon Climate |/}
sed energy. This has to change..”

nafor John MoCain,
igion, W4, May 2008

*...move us from a carbon based
economy to an efficient, green econon
by unleashing a wave of private-sectol
innovation in clean energy...”

- Senafor Hillary Rodham Clindon Lo




“It’s the economy stupld'”

James Carville, 1992

And, thﬂ@o’////”c”é/ﬁroIIary IS “... the cheapest, easiest
alya/stest kilowatt we can generate Is the one
save through efficiencies.”

Jeb Bush, 2000
In other words:

It’s the efficiency stupid!




./ E lectrtczty Use

Efficiency, EfflClency, EfflClency
Then Solar Thermal & PV

Efficiency Flrst — The Ieast expensive kWh is the one that
we dKonot use (or produce)
h

New homes (]//,,,,190,000 per year) can cost effectively achieve

almost 40% greater efficiency than 2007 code

requirementst

Existing homes (7.3 million) can be cost effectively
improved by more than 30%!?

Achieving this cost-effective efficiency would result in 53
billion kWh savings at a levelized cost of about $0.05 per
kWh.1

L ACEEE, June 2007. Potential for Energy Efficiency and Renewable Energy to Meet
Florida’s Growing Energy Demands




ACEEE: Energy Savings

Efficiency Savings

Renewbles - Onsite

enewables - RPS
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2008 Consumption

Projected electric sales
with EE&RE policies

EO 127 20% RPS (2% PV; 2% Solar Thermal) by 2020




_—
3
—
=
=
S
on
=
2
an
2
=
LLJ
£d
Q
Q

ACEEE: Carbon Savings

Impact on Generation Emissions

Business As Usual case

Governor's

:‘{'!!!!l!l!li-l':'ll'l seww l.'ll'i l!"ll'.ll'll'll'll'l-l'll* 201?gﬂal
Year 2000 Eiectricity Generation Emissions (116 MMTe) |

&0 -
2003

2005

2007 2008 2011 2013 2015
O Remaining O Solar

y
2017 2019
@ Efficiency

2021

2023




A_I/O me Energy Me asurem en t & Verification

A national energy use mdex T
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20% RPS by 2020 (4% Solar)

Solar Purchase Requirement: 4% by 2020
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As System costs decline (greater demand, maturing industry), solar
requirements increase In later years. Solar Thermal today with no
incentives $0.09 kWh; PV with no incentives $0.28 kWh today; $0.15

kWh 2011: $0.09 kWh 2020. Out of the wall $0.08 kWh 2000: $i9'12
kWh today; $?? kWh 2011.




Average 13 direct job-years/MW One job-year created for
(VS study of 5 models) every 50 systems installed
Industﬁ EHEES that Benefit of 2% Goal:
-~ Residential; 10 job-yrs/MW 32,800 job-years

Small Commercial: 9 job-
yrs/MW g
Large Commercial: 7 job- ﬁ i
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=
L

Benefit of 2% Goal.:
31,600 job-years (low)
50,000 job-years (high)




8.5 mi II|nh omes

Lom anging fruit:
$1500 per home v BY
Saves 1,250 kWh/yr B 28
Saves 25 therms/yr .
Extensive Retrofit:
$10,000 per home )
Saves 5,000 kWh/yr =%

.

Saves 100 therms/yr




./t 's All About the Financing

Low hanglngfru it
$13,,/,"i”I”I/ion
.2 year p ayﬂp,aé/k
Big interveﬂnt’i"én
$88llllon
12 year payback




.@/@t her Benefits

Thousands of new JObS

B llions of dollars i in annual
vings to the public

Large multlpller Impact to

Florida economy

Imp/oved Homes! Lower
operating cost, better
durability, safety and IAQ!

Genuine national
leadership




.fnergy and Economlc Development

We must:

Improve energy eff|C|ency INn existing homes (8.5
il |on) by more than 30% (about two-thirds of all
ildings that will be in use in 2050 are already

It.)

New Homﬂes 45% more efficient by 2018. All with
PV and Solar Thermal

overnment provides $0.75 per kWh/yr saved

2% PV and 2% Solar Thermal RPS 2020; Public
Benefit Fund provides 50% cost

Fund FSEC to measure and verify energy
efficiency, and solar energy production!




. Actio nP lan — Step One

Make a goressive renewable energy
and energy efficiency market

development Florida’s 1% energy




Acti on Plan — Step >

WELG advanced photovoltalc research and

deve lopment a Florida priority.
e R&D challenges facing PV

tec_qnologles are to
Dramatically increase cell efficiency

Reduce the cost/watt
Increase manufacturing capacity.




AC“ on P lan — St,,e'"p Three

Slgnlflcantly enhance Flonda S renewable
energy Elle energy efficiency research,
education, job training, certification and
demonstration capacity

ﬁg enhanced capacity would require
additional space of approximately 50,000 ft?
at an estimated cost of about $20 million.
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EC Review (OPA GA)

Requested by Florlda Leglslatlve Office of
Pygram Policy AnaIyS|s and Government
A ccounteﬁblllty on July 31, 2008.

ed summary letter (Aug 14, 2008) to the
uests

Ided 52 Attachments




.ﬁ S EC External Review Team

Dr. Richard C. Alkire

Emeritus Faculty & Lecturer

Departm’ént of Chemical/y,&"BiomoIecuIar Engineering
University of lllinois at Urbana-Champaign

Dr. Edward Arens

Director

Center for Environmental Design Research
‘University of California at Berkeley

Mr. Thomas Boroughs, J.D.
Holland & Knight, LLP

Dr. Chung-hei (Simon) Yeung
Global R & D Director, Photovoltaics
The Dow Chemical Company




. How well does FSEC meet |ts mlssmn and the execution of its
strategic plan’?

. How well does FSEC's goals and programs align with and advance
the overall goals of UCF and the state of Florida?

: I—})w effectively qoes FSEC meet the needs of its industries?
4. What obstacl/es"hinder the growth and advancement of the center?

. How well,,,,,,ddﬂés FSEC meet the needs of its faculty and students?

. How does FSEC effectively collaborate with other departments and
co )léges at UCF and at other Universities to take advantage of multi-
disciplinary and multi-university opportunities?

. Because FSEC serves a role in the state and metropolitan region,
please evaluate the effectiveness of this role and make suggestions
for improvement if appropriate.

. Evaluate and comment on the financial productivity, return on
Investment, and viability of the center.

. Evaluate the research and comment on missed opportunities or
suggestions for improvement, if appropriate.




