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Tackling climate change promises to be
one of the biggest challenges of the 21st
century

It will require considerable scientific and engineering
Ingenuity to produce entirely new energy systems that curb
GHG emissions while simultaneously powering global
economic growth.

Success will also necessitate economic, social and policy
Innovations.

Introducing new climate-friendly technologies to the
marketplace involves managing a resource that no one
owns, but everyone depends on.
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Global climate change is all about

energy

U.S. GHG Emissions
88% are energy related

Other GHGs (2%)

Nitrous Oxide (6%)
Methane (8%) —l \

Carbon I

Dioxide (84%)
Source: EPA. 2007. Inventory of U.S. GHG
Emissions and Sinks: 1990-1995, 2007.
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U.S. CO, Emissions
by Energy Sector

(2005) W
Industry (28%) ﬂ

Transportation I
(33%)

Buildings (39%) |
Source: EIA. 2007. Annual Energy
Outlook 2007, Table A18.
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Near-term actions are needed to avoid long-
term (potentially cataclysmic) costs
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What is a “Wedge”?

A “wedge” is a strategy to reduce carbon emissions that grows in 50 years
from zero to 1.0 GtC/yr. The strategy has already been commercialized at
scale somewhere.

1 GtClyr

< 50 years 4

Cumulatively, a wedge redirects the flow of 25 GtC in its first 50 years.
This would cost $1.25 trillion at $50/tC. A $50/tC tax or carbon trading
value would raise electricity prices by almost 1 cent per kWh.
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How Big Is a Gigaton?

Today’s Actions that Provide
Technology 1 Gigaton / Year of Mitigation
Coal-Fired Power Plants Build 1,000 “zero-emission” 500-MW coal-fired power plants (in

lieu of coal-fired plants without CO, capture and storage)

Geologic Sequestration Install 3,700 sequestration sites like Norway’s Sliepner project
(0.27 MtClyear)

Nuclear Build 500 new nuclear power plants, each 1 GW in size (in lieu
of new coal-fired power plants without CO, capture and storage)

Efficiency Deploy 1 billion new cars at 40 miles per gallon (mpg) instead
of 20 mpg

Wind Energy 650,000 wind turbines at 1.5 MW and 35% capacity (in lieu of

coal-fired power plants without CO, capture and storage)

Solar Photovoltaics Install capacity to produce 1,000 times the current global solar
PV generation (in lieu of coal-fired power plants without CO,
capture and storage)

Biomass fuels from plantations Convert a barren area about 15 times the size of lowa’'s
farmland (about 30 million acres) to biomass crop production

CO, Storage in New Forest. Convert a barren area about 30 times the size of lowa’s
farmland to new forest

(/fTechLﬂOUng}/ Strategic Energy Institute
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The Good News:
U.S. Energy Productivity is Improving
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Over the last 30 years, energy efficiency has
been the largest U.S. energy resource
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Energy efficiency improvements (and
conservation) have reduced annual energy
consumption by 40+ quads, since 1973

Energy Efficiency and Conservation
Petroleum
Natural Gas
Coal
Nuclear Electric Power
Wood, Waste, Alicohol
Conventional Hydroelectric
Geothermal
Solar and Wind

0 10 20 30 40 50
Quads (2004)

B Domestic Production B Net Imports
Alliance to Save Energy

Roughly $400 billion energy savings per year.
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Energy efficiency improvements remain the
fastest, cheapest, cleanest energy resource

2005 Cents per kWh
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1 1 1 1 1 1 )

Cost of New Generation vs Efficiency
6.3
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Gas
Combined
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B Capital Costs lIO&M Costs W Fuel Costs [JTransmission Costs

Coal

Wind Nuclear

Efficiency

Sources: Annual Energy Outlook 2007 (EIA), Figure 56, and “Five Years In: An Examination of the
First Half-Decade of Public Benefits Energy Efficiency Policies” (ACEEE, 2004), Table 5.
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Household Refrigerators lllustrate the Case:
Same “Service” with Less Energy
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National Research Council, 2001. Energy Research at DOE: Was it Worth It? Washington, DC,
National Academy Press
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Value of Energy Saved & Produced
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Quadrillion BTUs
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Energy efficiency must help the U.S. and
Georgia meet its future needs

U.S. Energy Consumption:
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Continuing to grow our
energy use by 1.1% annually
would require:

~31% increase by 2030
~183% increase by 2100

Cutting the growth rate in half
(0.55%) would result in a more
viable pace of resource
expansion:

~15% increase by 2030
~68% increase by 2100
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How Much More Energy Efficiency iIs
Available and Worth Buying?

A lot, based on 3 assessments.
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(1) U.S. Mid-Range Abatement Curve — 2030
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(2) Scenarios for a Clean Energy Future

Scenarios for @
Clean Energy Future

Advanced policies could cut U.S.
electricity consumption in 20 years by
24%, at no net cost to the economy.

- Funded by DOE and EPA

- Undertaken by researchers
at 5 DOE national laboratories

with input from experts groups
— Published in November 2000 -
Interlaboratory Wofkll:,gergy Technologies

Energy-Eﬁicient and Clean E

November 2000

http://www.ornl.gov/ORNL/Energy_Eff/CEF.htm
"Special Issue” of Energy Policy, Vol. 29, No. 14, Nov. 2001
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(3) Meta-Analysis of Recent Studies

« 10 - 33% reductions in - _{ 3 Evonemne Flectnc Seiney S =

electricity use are s, |

“achievable,” depending on - .

timeframe and state/region i _ 1
~No Southeast state had o 1
published an electric = B
efficiency potential 15% T —
assessment at that time 10% 3 | |
-GEFA/GPC estimates range % ||
from 7 to 10% (2015 vs 2018) .|

-Maryland study: 15% (2015) & & & F P F F S
and 29% (2025) & & S
& & I o

<http://www.aceee.org/conf/04ss/rnemeta.pdf> Steven Nadel, et al., "The Technical,
Economic and Achievable Potential for Energy-Efficiency in the U.S.--A Meta-Analysis
of Recent Studies” (August 2004)
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Layers of Inefficiency EXist

Building
Energy

Management Distribution Transmission

Substation Coal Plant
/;3// 3% efficient!
@ Source: Lovins. 2007 in Energy and American Society —
Thirteen Myths
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Compact Fluorescents are 4-Times More
Efficient, but “Upfront Costs” are a Barrier

Upfront Costs
75 Watt Incandescent Bulb = $0.50

18 Watt Compact Fluorescent = $2.00
1 Year of Energy Costs

Incandescent Bulb ~ $7.70
Compact Fluorescent ~ $1.80

10 Years of Energy Costs*
Incandescent Bulb = $59
Compact Fluorescent = $14

Net present cost calculation assumes bulb operates 4 hours/day,
$0.07/kWh and a 5% discount rate.
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Demand for new and more consumer
electronics iIs growing electricity use

PLASMATV SET TOP BOX
42”
250W
VS.
27”
100W
; e - = 2 set top boxes consume as
e much energy in one year as a
Consumes 2.5x more energy refrigerator

Source: Michael Howard, “Energy Efficiency How
@] Much Can we Count On?” Edison Foundation
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“You can’t manage what you can’t
measure:” New tools abound

Direct Energy Feedback Devices
Programmable
Communicating Thermostats

Source: Michael Howard,
“Energy Efficiency How Much

Can we Count On?, Edison Kill a Watt Meter:
Foundation Conference, April Electric Usage Monitor
21, 2008
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Distributed Generation Also Holds Great
Promise, but Requires a “Paradigm Shift”

Tomorrow’s System Overlaid with
Distributed Generation
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Today’s Central Generation
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ORNL's Transportation Vision

excess capacity (off-peak)

Using Off-Peak Power

“Plugging In”
for Integration an@
28 & E\

Innovation g \\4
* Direct Solar Chargi T - e — A%

o Off Peak Charging - 24| ™= Load with 4 Million PHEVs on the System [
* Smart Metering 22
* Energy Storage for the Grid g | U e PR
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State policies are making a difference
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variations across states and Provinces
Spotlight Opportunities for Improvement

3 American Samoa
3 Guam

3 M. Mariana Islands
— Puerto Rico

3 U.S. Virgin Islands

Georgial Iitdite
ol Ke: iz RE, energycodes.gov

| ——

Residential
Building
Codes

. IECC 2008, equivalent or better
. [ECC 2003 or equivalent
D IECC 2001-1998 or equivalent
D Older or less stringent

than IECC 1998

D Mo Statewide Code
* Adoption by county/jurisdiction
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Green Building Standards for State Buildings

ESCOs could play a
big role, but for a
clause in the

0%%) | Georgia constitution.

- LEED Certification Required for State
Buildings and/or State-Funded Buildings

LEED Certification Recomme nded for State
Buildings and/or State-Funded Buildings
. Green Globes Certification Required or

Recomme nded for State Buildings and /or
State-Funded Buildings
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Market Penetration of Energy Star Homes
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International Comparisons Also Suggest
Opportunities for Improvement

Japan
Switzerland
Denmark
Ireland

United Kingdom
Iltaly

Germany
France

Sweden
United States
Spain

Finland

Mexico

Norway

Brazil

South Korea
Canada

India

China

. 4577/4672
—— 2
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iy
e 0305/8873
— Outperformed by other
N— countries, despite
== 2004 energy imprc,avement
— v
e 0,336/12,261
A
_—- 1988 Georgia: 10,121 /13,471*
— ga- =%, ’
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|
—
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. 25,989/30,084
39,760/75,530
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000

BTU PER 2000 U.S. DOLLAR

Source: Council on Competitiveness. 2007. Competitiveness Index: Where
America Stands. Figure 4.32, p. 103. *EIA. 2007. Table 7,
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Concluding Remarks

- Targeting energy efficiency (the
“fifth fuel”) is a “no regrets” strategy

- It’s good for the environment & it's
good for the economy

-2 Seea

SOUTHEAST ENERGY

- But, the commitment to energy
efficiency has been more rhetorical

than real — especially in the EFFICIENCY ALLIANCE
Southeast
- Targeted policies are needed to www.seealliance.org

overcome market barriers

- And some existing policies need to
be reformed
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