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EXECUTIVE SUMMARY

In recent years, the U.S federal government has adopted a collection of targeted sectoral policies that
directly and indirectly reduce future GHG emissions, including more than 100 specific measures and
unprecedented  investments in technology . Additionally, recent economic events, such as the 0 Gr eat
R e c e s sand eledated energy prices, have also reduced GHG emissions.

Thisstudy uses projections from the most recent six editions of the U.S Department of En e r gApnua Energy
Outlook (AEO) to quantify the GHG emissions reductions that are likely to be achieved as a result of recently
adopted sectoral policies. The emissions impacts of revised GDP and energy price projections were estimated
using elasticities available in AEO scenario analyses, while the emissions impacts of sectoral policies were
driven by differences in efficiency and technology deployment projections in successive additions of the AEO.

Key findings and conclusions of the report include :

A In the past five years, economic events and sectoral policies have dramatically changed the trajectory of
future U.S. GHG emissions 0 reducing projected GHG emissions in 2020 by nearly 1.7 gigatons . To put this in
perspective, in December 2009 President Obama announced a commitment to reduce U.S GHG emissions
to 17% below 2005 levels, or nearly 2.6 gigatons below the level projected for 2020 in the AEO 2005.

A Five existing sectoral policy pathways & fuel economy standards, renewable fuels, renewable power, nuclear
power, and building efficiency & are responsible for over 600 MMT of projected emissions reductions in 2020.

A When carefully tailored to the unique characteristics of particular sectors, sectoral policies have the
potential to cost effectively reduce GHG emissions. While this report estimates the environmental benefits of
certain sectoral policies, policymakers should always weigh such a p ol i bendfits against its costs. As
additional climate action isdebated, the results of this study should be considered in the context of relevant
cost estimates, which vary greatly . See Keybridge Research (May 2010), The Economic Cost of Carbon
Abatement Strategies : A Literature Review .

A Additional policies and technology pathways not included in the current analysis, such as industrial
combined heat & power (CHP) and recycled energy, also have the potential to bring about large -scale
reductions in GHG emissions by 2020 with the assistance of targeted policy measures.
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In recent years, the U.S. federal government has adopted a robust
and diverse suite of energy and climate policies.

Energy Policy Act
(2005)

Energy Independence &

Security Act of 2007
(2007)

Energy Improvement &
Extension Act
(2008)

American Recovery &
Reinvestment Act
(2009)

Other National Policies

AEstablish and tighten appliance efficiency standards
A Promote buildings efficiency and weatherization

A Provide funding for emissions reducing technology
A Support for nuclear programs

A Promote buildings efficiency

AExtend and tighten CAFE standards for vehicles

ARequired use of renewable fuels in the transportation sector
AFund research for clean energy technologies, including CCS

AExpand tax credits for alternative fuels
AExpand tax credits and incentives for renewable energy sources
A Subsidize CCS through payments per ton of CO  , sequestered

A Promote buildings efficiency and weatherization
A Funding for grid modernization

A Expand tax credits for renewable energy sources
AFund research for clean energy technologies

A Agreement to accelerate CAFE standards for vehicles
A Commitment to 28% emissions reduction from federal buildings by 2020
A Announcement of loan guarantees for Georgia nuclear plant




This portfolio represents a coll ec
that directly and indirectly reduce future GHG emissions.

GHG Emissions by Sector in 2008
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Source: U.S. EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 -2008: Public Review Draft (March 9, 2010).
KQ * Direct emissions from electric power sector are also included as indirect emissions in end -use sectors. S
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events such as the
elevated energy prices will also reduce future GHG emissions.
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In light of these economic and policy developments, official GHG
emissions projections have been revised sharply downward.
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Energy Related Emissions
(Million Metric Tons of CO )

AEO 2005 ®AEO 2010

In the 2005 AEO, the EIA
projected that emissions would
grow 28% during 2007 -2025.

The EIA now projects
no growth in emissions
during 2007 -2025.

Source: EIA, AEO 2005 & AEO 2010.
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The purpose of this study is to quantify the GHG reductions that will
likely be achieved as a result of recently adopted sectoral policies.

lllustrative Example: Quantifying Policy -Related Emissions Reductions
(Million Metric Tons of CO )
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In the past five years, major federal legislation has included nearly
100 notable energy and climate  -related measures.
Inventory of Energy & Climate Measures
(Number of Provisions in Major Federal Legislation Since 2005)
Renewable Power 24
Renewable Fuels 17
Building Efficiency 13
CCS 8
Appliance & Lighting 8
Industrial Equipment V4
Vehicle Electrification 6
Nuclear Power )
Vehicle Efficiency 4
Grid Modernization 2

Iﬁ? Source: Keybridge Research LLC.
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And the 2009 American Recovery & Reinvestment Act provided
substantial federal funding for climate -related technologies.

Budget Authority for Federal Climate Change Programs
(Billion 2009$)

Il Technology Climate Science & International Aid $35.7

ARRA provided more federal
funding for climate -related
technologies than the 2005

2009 budgets combined.

2005 2006 2007 2008 2009 ARRA

Source: Congressional Budget Office (March 2010). OFeder al Cli
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A review of existing economic and policy analyses indicates a
wide range of potential impacts for key existing policies.

Existing Estimates of Annual Emissions Reduction in 2025 by Pathway

o
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Source: Keybridge Research LLC. Based on a review of approximately 36 academic and public policy studies.

* Includes appliance and lighting standards.
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Those studies, however, do not provide consistent, comparable,
and complete estimates of future GHG emissions reductions.

Studies use inconsistent underlying assumptions.

ATimeline: Studies do not estimate emissions reductions for the same timeframe as one
another .

ABaseline: Studies use different baseline economic, technological, and emissions assumptions
to estimate future emissions reductions .

AMethodology : Studies use inconsistent methodologies and metrics to determine the success
of various climate policies.

Studies analyze the effect of climate policies in isolation.

AOffsetting Effects: Studies that evaluate policy pathways in isolation are unlikely to account
for the offsetting impact that one set of policies may have on GHG emissions when
implemented simultaneously with other interdependent policies .

ASynergy Effects: Studies that evaluate policy pathways in isolation are unlikely to account for
the enhanced impact that one set of policies may have on GHG emissions when
implemented simultaneously with other interdependent policies.



This study develops a more robust and internally consistent set of
GHG reduction estimates based on a six  -step methodology.

Aldentify relevant policies, regulations, and legislation adopted since 2005.
Alnventory significant provisions included in those policies .
A Categorize provisions according to policy or technology pathway .

Identify & Inventory
Key Policy Provisions

AcCompile the E| ABE® 200582010 tables on energy consumption and emissions
Create EIA Database projections into a single database .
Aldentify policy provisions assumed in each AEO scenario .

Aldentify key variables likely to directly or indirectly impact each policy pathway .

ATrace each p at h wa lkélys impacts through the model, identifying overlap
between p ol i @missiond impacts .

Identify Policy
Impact Pathways

Aldentify key drivers of economy -wide emissions that have affected emissions
Compile Modeling projection but that are largely unrelated to climate policies .

Assumptions AReview E | A tnsdel documentation and outside sources for key underlying
assumptions that are not included in their data tables .

Acalculate elasticities of technology deployment to one another and other variables .
Create a Model to ACreate a model with elasticities embedded

Estimate Emissions A Starting with deployment levels from the 2005 AEO, estimate alternative technology
deployment levels in the absence of policies to support them .

Simulate Alt i AGenerate incremental emissions reduction estimates for each policy pathway by
ML RSl RS assuming alternative technology deployment levels.

Poli nari o . . :
Sl Sesnelios ACompare calculated emissions impacts with outside estimates .
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ﬁ? Source: EIA Petroleum Navigator, Weekly Gasoline Prices: Regular All Formulations (March 28, 2008).

The analysis principally relies on assumptions and projections
provided in six editions of the EI
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The emissions impacts of revised GDP and energy price projections
were estimated using elasticities available in AEO side analyses.

GDP Projections: Oil Price Projections:
AEO Core & Side Cases AEO Core & Side Cases

2020 GDP Estimate
AEO (Trillion 20083%)

2020 Crude Oil Price
AEO (2008$ per Barrel)
$33

2005 AEO $22.0 2005 AEO

2006 AEO $23.8 $21.9 $20.0 2006 AEO $97 $58 $39
2007 AEO $23.1 $21.4 $19.6 2007 AEO $98 $57 $38
2008 AEO $21.6 $20.0 $18.4 2008 AEO $109 $64 $42
2009 AEO $20.9 $19.4 $17.9 2009 AEO $192 $120 $52
2010 AEO $19.3 2010 AEO $108

The 2006 AEO and its low growth scenario were used to The high and low energy price scenarios from the 2009
calculate sensitivities of key energy variables to changes AEO were used because those scenarios were based on
in GDP projections because it more closely resembles superior information as they were modeled after the
the interaction of the structure of the economy and e ¢ 0 n o mespanses to the large and unprecedented

energy sector as they were in 2005 prior to EPAct. energy price swings of 2008 were observed .
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The growth lost during the Great Recession of 2008
significant downward revision of future GDP levels.

Impact of the Great Recession of 2008

Reduced GDP Forecast Reduced Energy Demand

Gross Domestic Product in 2020

(Trillion 2008%)
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Source: EIA, AEO 2005-2010.
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Lower economic growth projections have resulted in a similar
reduction in the absolute level of future energy consumption.

Impact of the Great Recession of 2008  -09

Reduced GDP Forecast Reduced Energy Demand Lower Emissions Projections

Primary Energy Use by Sector in 2020
(Quadrillion Btu)
60

B Under AEO 2005 GDP Projections Under AEO 2010 GDP Projections
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Residential & Commercial* Industrial* Trasportation* Electric Power

Source: Keybridge Research LLC.
*Includes all delivered energy but not electricity related losses.
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Reduced economic growth projections are estimated to reduce
U.S. GHG emissions in 2020 by 517 MMT.
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With oil prices reaching unprecedented levels in recent years, oll
price forecasts have been dramatically revised.

Impact Of Higher Energy Prices

L _______________________________________________________|
Higher Energy Price Projections Changes in Energy Demand Lower Emissions Projections

Oil Price Projections in 2020
(2008$ per Barrel, Low Sulfur Light)
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