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Preface

The Annual Energy Outlook 2009 (AEO2009), pre-
pared by the Energy Information Administration
(EIA), presents long-term projections of energy sup-
ply, demand, and prices through 2030, based on re-
sults from EIA’s National Energy Modeling System
(NEMS). EIA published an “early release” version of
the AEO2009 reference case in December 2008.

The report begins with an “Executive Summary” that
highlights key aspects of the projections. It is followed
by a “Legislation and Regulations” section that dis-
cusses evolving legislation and regulatory issues,
including a summary of recently enacted legislation,
such as the Energy Improvement and Extension
Act of 2008 (EIEA2008). The next section, “Issues
in Focus,” contains discussions of selected topics,
including: the impacts of limitations on access to oil
and natural gas resources on the Federal Outer Con-
tinental Shelf (OCS); the implications of uncertainty
about capital costs for new electricity generating
plants; and the result of extending the Federal renew-
able production tax credit (PTC). It also discusses the
relationship between natural gas and oil prices and
the basis of the world oil price and production trends
in AEO2009.

The “Market Trends” section summarizes the projec-
tions for energy markets. The analysis in AEO2009
focuses primarily on a reference case, low and high
economic growth cases, and low and high oil price
cases. Results from a number of other alternative
cases also are presented, illustrating uncertainties as-
sociated with the reference case projections for en-
ergy demand, supply, and prices. Complete tables for
the five primary cases are provided in Appendixes A
through C. Major results from many of the alterna-
tive cases are provided in Appendix D.

AEQ02009 projections are based on Federal, State, and
local laws and regulations in effect as of November
2008. The potential impacts of pending or proposed
legislation, regulations, and standards (and sections
of existing legislation that require implementing reg-
ulations or funds that have not been appropriated)
are not reflected in the projections.

AEO02009 is published in accordance with Section
205c of the Department of Energy (DOE) Organiza-
tion Act of 1977 (Public Law 95-91), which requires
the EIA Administrator to prepare annual reports on
trends and projections for energy use and supply.

Projections in AEO2009 are not statements of what
will happen but of what might happen, given the
assumptions and methodologies used. The projections
are business-as-usual trend estimates, given known
technology and technological and demographic trends.
AEO02009 assumes that current laws and regulations
are maintained throughout the projections. Thus, the
projections provide a policy-neutral baseline that can
be used to analyze policy initiatives.

Because energy markets are complex, models are
simplified representations of energy production
and consumption, regulations, and producer and
consumer behavior. Projections are highly dependent
on the data, methodologies, model structures, and
assumptions used in their development. Behavioral

characteristics are indicative of real-world tendencies
rather than representations of specific outcomes.

Energy market projections are subject to much uncer-
tainty. Many of the events that shape energy markets
are random and cannot be anticipated. In addition,
future developments in technologies, demographics,
and resources cannot be foreseen with certainty.
Many key uncertainties in the AEO2009 projections
are addressed through alternative cases.

EIA has endeavored to make these projections as
objective, reliable, and useful as possible; however,
they should serve as an adjunct to, not a substitute
for, a complete and focused analysis of public policy
initiatives.

ii Energy Information Administration / Annual Energy Outlook 2009
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Executive Summary

The past year has been a tumultuous one for world
energy markets, with oil prices soaring through the
first half of 2008 and diving in its second half. The
downturn in the world economy has had a significant
impact on energy demand, and the near-term future
of energy markets is tied to the downturn’s uncertain
depth and persistence. The recovery of the world’s
financial markets is especially important for the
energy supply outlook, because the capital-intensive
nature of most large energy projects makes access to
financing a critical necessity.

The projections in AEO2009 look beyond current eco-
nomic and financial woes and focus on factors that
drive U.S. energy markets in the longer term. Key
issues highlighted in the AEO2009 include higher but
uncertain world oil prices, growing concern about
greenhouse gas (GHG) emissions and its impacts on
energy investment decisions, the increasing use of
renewable fuels, the increasing production of uncon-
ventional natural gas, the shift in the transportation
fleet to more efficient vehicles, and improved effi-
ciency in end-use appliances. Using a reference case
and a broad range of sensitivity cases, AEO2009 illus-
trates these key energy market trends and explores
important areas of uncertainty in the U.S. energy
economy. The AEO2009 cases, which were developed
before enactment of the American Recovery and
Reinvestment Act of 2009 (ARRA2009) in February
2009, reflect laws and policies in effect as of Novem-
ber 2008.

AE02009 also includes in-depth discussions on topics
of special interest that may affect the energy market
outlook, including changes in Federal and State laws
and regulations and recent developments in technolo-
gies for energy production and consumption. Some of
the highlights for selected topics are mentioned in
this Executive Summary, but readers interested in
other issues or a fuller discussion should look at the
Legislation and Regulations and Issues in Focus
sections.

Developments in technologies for energy production
and consumption that are discussed and analyzed in
this report include the impacts of growing concerns
about GHG emissions on investment decisions and
how those impacts are handled in the AEO2009 pro-
jections; the impacts of extending the PTC for renew-
able fuels by 10 years; the impacts of uncertainty
about construction costs for electric power plants; the
relationship between natural gas prices and oil prices;
the economics of bringing natural gas from Alaska’s
North Slope to U.S. markets; expectations for oil

shale production; the economics of plug-in electric hy-
brids; and trends in world oil prices and production.

World Oil Prices, Oil Use, and Import
Dependence

Despite the recent economic downturn, growing de-
mand for energy—particularly in China, India, and
other developing countries—and efforts by many
countries to limit access to oil resources in their terri-
tories that are relatively easy to develop are expected
to lead to rising real oil prices over the long term. In
the AEO2009 reference case, world oil prices rise to
$130 per barrel (real 2007 dollars) in 2030; however,
there is significant uncertainty in the projection, and
2030 oil prices range from $50 to $200 per barrel in
alternative oil price cases. The low price case repre-
sents an environment in which many of the major
oil-producing countries expand output more rapidly
than in the reference case, increasing their share of
world production beyond current levels. In contrast,
the high price case represents an environment where
the opposite would occur: major oil-producing coun-
tries choose to maintain tight control over access to
their resources and develop them more slowly.

Total U.S. demand for liquid fuels grows by only
1 million barrels per day between 2007 and 2030 in
the reference case, and there is no growth in oil con-
sumption. Oil use is curbed in the projection by the
combined effects of a rebounding oil price, more
stringent corporate average fuel economy (CAFE)
standards, and requirements for the increased use of
renewable fuels (Figure 1).

Growth in the use of biofuels meets the small increase
in demand for liquids in the projection. Further, with
increased use of biofuels that are produced domesti-
cally and with rising domestic oil production spurred

Figure 1. Total liquid fuels demand by sector
(million barrels per day)
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Executive Summary

by higher prices in the AEO2009 reference case, the
net import share of total liquid fuels supplied, includ-
ing biofuels, declines from 58 percent in 2007 to
less than 40 percent in 2025 before increasing to
41 percent in 2030. The net import share of total
liquid fuels supplied in 2030 varies from 30 percent to
57 percent in the alternative oil price cases, with the
lowest share in the high price case, where higher oil
prices dampen liquids demand and at the same time
stimulate more production of domestic petroleum and
biofuels.

Growing Concerns about Greenhouse Gas
Emissions

Although no comprehensive Federal policy has been
enacted, growing concerns about GHG emissions
appear to be affecting investment decisions in energy
markets, particularly in the electricity sector. In the
United States, potential regulatory policies to address
climate change are in various stages of development
at the State, regional, and Federal levels. U.S. electric
power companies are operating in an especially
challenging environment. In addition to ongoing
uncertainty with respect to future demand growth
and the costs of fuel, labor, and new plant construc-
tion, it appears that capacity planning decisions for
new generating plants already are being affected by
the potential impacts of policy changes that could be
made to limit or reduce GHG emissions.

This concern is recognized in the reference case and
leads to limited additions of new coal-fired capacity—
much less new coal capacity than projected in recent
editions of the Annual Energy Outlook (AEQO). In-
stead of relying heavily on the construction of new
coal-fired plants, the power industry constructs more
new natural-gas-fired plants, which account for the
largest share of new power plant additions, followed
by smaller amounts of renewable, coal, and nuclear
capacity. From 2007 to 2030, new natural-gas-fired
plants account for 53 percent of new plant additions
in the reference case, and coal plants account for only
18 percent.

Two alternative cases in AEO2009 illustrate how
uncertainty about the evolution of potential GHG
policies could affect investment behavior in the
electric power sector. In the no GHG concern case,
it is assumed that concern about GHG emissions will
not affect investment decisions in the electric
power sector. In contrast, in the LW110 case, the
GHG emissions reduction policy proposed by Sena-
tors Lieberman and Warner (S. 2191) in the 110th

Congress is incorporated to illustrate a future in
which an explicit Federal policy is enacted to limit
U.S. GHG emissions. The results in this case should
be viewed as illustrative, because the projected im-
pact of any policy to reduce GHG emissions will de-
pend on its detailed specifications, which are likely to
differ from those used in the LW110 case.

Projections in the two alternative cases illustrate the
potential importance of GHG policy changes to the
electric power industry and why uncertainty about
such changes weighs heavily on planning and invest-
ment decisions. Relative to the reference case, new
coal plants play a much larger role in meeting the
growing demand for electricity in the no GHG con-
cern case, and the role of natural gas and nuclear
plants is diminished. In this case, new coal plants
account for 38 percent of generating capacity addi-
tions between 2007 and 2030. In contrast, in the
LW110 case there is a strong shift toward nuclear
and renewable generation, as well as fossil tech-
nologies with carbon capture and storage (CCS)
equipment.

There is also a wide divergence in electricity prices in
the two alternative GHG cases. In the no GHG con-
cern case, electricity prices are 3 percent lower in
2030 than in the reference case; in the LW110 case,
they are 22 percent higher in 2030 than in the refer-
ence case.

Increasing Use of Renewable Fuels

The use of renewable fuels grows strongly in AEO-
2009, particularly in the liquid fuels and electricity
markets. Overall consumption of marketed renew-
able fuels—including wood, municipal waste, and
biomass in the end-use sectors; hydroelectricity,
geothermal, municipal waste, biomass, solar, and
wind for electric power generation; ethanol for
gasoline blending; and biomass-based diesel—grows
by 3.3 percent per year in the reference case, much
faster than the 0.5-percent annual growth in total
energy use. The rapid growth of renewable genera-
tion reflects the impacts of the renewable fuel
standard in the Energy Independence and Security
Act of 2007 (EISA2007) and strong growth in the use
of renewables for electricity generation spurred by
renewable portfolio standard (RPS) programs at the
State level.

EISA2007 requires that 36 billion gallons of qualify-
ing credits from biofuels be produced by 2022 (a credit
is roughly one gallon, but some biofuels may receive
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more than one credit per gallon); and although the
reference case does not show that credit level being
achieved by the 2022 target date, it is exceeded by
2030. The volume of biofuels consumed is sensitive to
the price of the petroleum-based products against
which they compete. As a result, total liquid biofuel
consumption varies significantly between the refer-
ence case projection and the low and high oil price
cases. In the low oil price case, total liquid biofuel con-
sumption reaches 27 billion gallons in 2030. In the
high oil price case, where the price of oil approaches
$200 per barrel (real 2007 dollars) by 2030, it reaches
40 billion gallons.

As of November 2008, 28 States and the District of
Columbia had enacted RPS requirements that a
specified share of the electricity sold in the State come
from various renewable sources. As a result, the
share of electricity sales coming from nonhydroelec-
tric renewables grows from 3 percent in 2007 to 9 per-
cent in 2030, and 33 percent of the increase in total
generation comes from nonhydroelectric renewable
sources. The share of sales accounted for by non-
hydroelectric renewables could grow further if
more States adopted or strengthened existing RPS
requirements. Moreover, the enactment of polices to
reduce GHG emissions could stimulate additional
growth. In the LW110 case, the share of electricity
sales accounted for by nonhydroelectric renewable
generation grows to 18 percent in 2030.

Growing Production from
Unconventional Natural Gas Resources

Relative to recent AEOs, the AEO2009 reference case
raises EIA’s projection for U.S. production and con-
sumption of natural gas, reflecting a larger resource
base and higher demand for natural gas for electricity
generation. Among the various sources of natural gas,
the most rapid growth is in domestic production from
unconventional resources, while the role played by
pipeline imports and imports of liquefied natural gas
(LNG) declines over the long term (Figure 2).

The larger natural gas resource in the reference case
results primarily from a larger estimate for natural
gas shales, with some additional impact from the 2008
lifting of the Executive and Congressional moratoria
on leasing and development of crude oil and natural
gas resources in the OCS. From 2007 to 2030, domes-
tic production of natural gas increases by 4.3 trillion
feet (22 percent), while net imports fall by 3.1 trillion
cubic feet (83 percent). Although average real U.S.
wellhead prices for natural gas increase from $6.39

per thousand cubic feet in 2007 to $8.40 per thousand
cubic feet in 2030, stimulating production from do-
mestic resources, the prices are not high enough to at-
tract large imports of LNG, in a setting where world
LNG prices respond to the rise of oil prices in the
AEO02009 reference case. One result of the growing
production of natural gas from unconventional on-
shore sources, together with increases from the OCS
and Alaska, is that the net import share of U.S. total
natural gas use also declines, from 16 percent in 2007
to less than 3 percent in 2030.

In addition to concerns and/or policies regarding
GHG emissions, the overall level of natural gas con-
sumption that supply must meet is sensitive to many
other factors, including the pace of economic growth.
In the AEO2009 alternative economic growth cases,
consumption of natural gas in 2030 varies from 22.7
trillion cubic feet to 26.0 trillion cubic feet, roughly
7 percent below and above the reference case level.

Shifting Mix of Unconventional
Technologies in Cars and Light Trucks

Higher fuel prices, coupled with significant increases
in fuel economy standards for light-duty vehicles
(LDVs) and investments in alternative fuels infra-
structure, have a dramatic impact on development
and sales of alternative-fuel and advanced-technology
LDVs. The AEO2009 reference case includes a sharp
increase in sales of unconventional vehicle technolo-
gies, such as flex-fuel, hybrid, and diesel vehicles.
Hybrid vehicle sales of all varieties increase from
2 percent of new LDV sales in 2007 to 40 percent in
2030. Sales of plug-in hybrid electric vehicles
(PHEVS) grow to almost 140,000 vehicles annually by
2015, supported by tax credits enacted in 2008, and
they account for 2 percent of all new LDV sales in

Figure 2. Total natural gas supply by source
(trillion cubic feet)
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2030. Diesel vehicles account for 10 percent of new
LDV sales in 2030 in the reference case, and flex-fuel
vehicles (FFVs) account for 13 percent.

In addition to the shift to unconventional vehicle
technologies, the AEO2009 reference case shows a
shift in the LDV sales mix between cars and light
trucks (Figure 3). Driven by rising fuel prices and the
cost of CAFE compliance, the sales share of new
light trucks declines. In 2007, light-duty truck sales
accounted for approximately 50 percent of new LDV
sales. In 2030, their share is down to 36 percent,
mostly as a result of a shift in LDV sales from sport
utility vehicles to mid-size and large cars.

Slower Growth in Overall Energy Use
and Greenhouse Gas Emissions

The combination of recently enacted energy effi-
ciency policies and rising energy prices in the AEO-
2009 reference case slows the growth in U.S.
consumption of primary energy relative to history:
from 101.9 quadrillion British thermal units (Btu) in
2007, energy consumption grows to 113.6 quadrillion
Btu in 2030, a rate of increase of 0.5 percent per year.
Further, when slower demand growth is combined
with increased use of renewables and a reduction in
additions of new coal-fired conventional power
plants, growth in energy-related GHG emissions also
is slowed relative to historical experience. Energy-
related emissions of carbon dioxide (CO5) grow at a
rate of 0.3 percent per year from 2007 to 2030 in the
AE02009 reference case, to 6,414 million metric tons
in 2030, compared with the Annual Energy Outlook

2008 (AE02008) reference case projection of 6,851
million metric tons in 2030.

One key factor that drives growth in both total energy
consumption and GHG emissions is the rate of overall
economic growth. In the AEO2009 reference case, the
U.S. economy grows by an average of 2.5 percent per
year. In comparison, in alternative low and high eco-
nomic growth cases, the average annual growth rates
from 2007 to 2030 are 1.8 percent and 3.0 percent. In
the two cases, total primary energy consumption in
2030 ranges from 104 quadrillion Btu (8.2 percent be-
low the reference case) to 123 quadrillion Btu (8.6
percent above the reference case). Energy-related
CO, emissions in 2030 range from 5,898 million met-
ric tons (8.1 percent below the reference case) in the
low economic growth case to 6,886 million metric tons
(7.3 percent above the reference case) in the high eco-
nomic growth case.

Figure 3. New light-duty vehicle sales shares by type
(percent of total)
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Introduction Examples of Federal and State legislation that has
been enacted over the past few years and is incorpo-

rated in AEO2009 include:

Because baseline projections developed by EIA are
required to be policy-neutral, the projections in
AEQ02009 are based on Federal and State laws and
regulations as of November 2008 [1]. The potential
impacts of pending or proposed legislation, regula-
tions, and standards—or of sections of legislation that
have been enacted but that require implementing
regulations or appropriation of funds that are not .
provided or specified in the legislation itself—are not
reflected in the projections. Throughout 2008, how-

ever, at the request of the Administration and Con-

gress, EIA has regularly examined the potential
implications of proposed legislation in Service
Reports (see box below).

* The tax provisions of EIEA2008, signed into law
on October 3, 2008, as part of Public Law 110-343,
the Emergency Economic Stabilization Act of
2008 (see details below)

The biofuel provisions of the Food, Conservation,
and Energy Act of 2008 (Public Law 110-234) [2],
which reduce the existing ethanol excise tax credit
in the first year after U.S. ethanol production and
imports exceed 7.5 billion gallons and add an in-
come tax credit for the production of cellulosic
biofuels

EIA Service Reports Released Since January 2008

The table below summarizes the Service Reports completed since 2008. Those reports, and others that were
completed before 2008, can be found on the EIA web site at www.eia.doe.gov/oiaf/service rpts.htm.

Date of Availability on
Title release Requestor EIA web site Focus of analysis
Light-Duty Diesel February Senator Jeff Sessions www.eta.doe.gov/  Analysis of the environmental and energy

Vehicles: Efficiency and 2009

Emissions Attributes
and Market Issues

State Energy Data
Needs Assessment

The Impact of
Increased Use of

Hydrogen on Petroleum

Consumption and
Carbon Dioxide
Emissions

Analysis of Crude Oil
Production in the
Arctic National
Wildlife Refuge

Energy Market and
Economic Impacts
of S. 2191, the
Lieberman-Warner
Climate Security Act
of 2007

Federal Financial
Interventions and
Subsidies in Energy
Markets 2007

Energy Market and
Economic Impacts of
S. 1766, the Low

January Required by EISA2007
2009

September Senator Byron Dorgan
2008

May Senator Ted Stevens

2008

April Senators Joseph

2008 Lieberman, John Warner,
James Inhofe, George
Voinovich, and John
Barrasso

April Senator Lamar Alexander

2008

January Senators Jeff Bingaman
2008 and Arlen Specter

otaf/servicerpt/
lightdutylindex.
html

www.eia.doe.gov/
otaf/servicerpt/
energydata/index.
html

www.eia.doe.gov/
otaf/servicerpt/
hydrofindex.html

www.eia.doe.gov/
otaf/servicerpt/
anwrfindex.html

www.eia.doe.gov/
otaf/servicerpt/
s2191/index.html

www.eia.doe.gov/
otaf/servicerpt/
subsidy2/
index.html

www.eia.doe.gov/
otaf/servicerpt/
lceafindex.html

efficiency attributes of LDVs, including
comparison of the characteristics of diesel-fueled
vehicles with those of similar gasoline-fueled,
E85-fueled, and hybrid vehicles, as well as a
discussion of any technical, economic, regulatory,
or other obstacles to increasing the use of
diesel-fueled vehicles in the United States.

Response to EISA2007 Section 805(d), requiring
EIA to assess State-level energy data needs and
submit to Congress a plan to address those needs.

Analysts of the impacts on U.S. energy import
dependence and emission reductions resulting
from the commercialization of advanced hydrogen
and fuel cell technologies in the transportation
and distributed generation markets.

Assessment of Federal oil and natural gas leasing
in the coastal plain of the Arctic National Wildlife
Refuge in Alaska.

Analysis of impacts of the greenhouse gas
cap-and-trade program established under Title I
of S. 2191.

Update of 1999-2000 EIA work on Federal energy
subsidies, including any additions or deletions of
Federal subsidies based on Administration or
Congressional action since 2000, and an estimate
of the size of each current subsidy.

Analysis of mandatory greenhouse gas allowance
program under S. 1766 designed to maintain
covered emissions at approximately 2006 levels in

Carbon Economy Act 2020, 1990 levels in 2030, and at least 60 percent
of 2007 below 1990 levels by 2050.
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* The provisions of EISA2007 (Public Law 110-140)
including: a renewable fuel standard (RFS) re-
quiring the use of 36 billion gallons of ethanol by
2022; an attribute-based minimum CAFE stan-
dard for cars and trucks of 35 miles per gallon
(mpg) by 2020; a program of CAFE credit trading
and transfer; various appliance efficiency stan-
dards; a lighting efficiency standard starting in
2012; and a number of other provisions related to
industrial waste heat or natural gas efficiency,
energy use in Federal buildings, weatherization
assistance, and manufactured housing

* Those provisions of the Energy Policy Act of 2005
(EPACT2005), Public Law 109-58, that remain
in effect and have not been superseded by EISA-
2007, including: mandatory energy conservation
standards; numerous tax credits for businesses
and individuals; elimination of the oxygen content
requirement for Federal reformulated gasoline
(RFQ); extended royalty relief for offshore oil and
natural gas producers; authorization for DOE to
issue loan guarantees for new or improved tech-
nology projects that avoid, reduce, or sequester
GHGs; and a PTC for new nuclear facilities

* Public Law 108-324, the Military Construction
Appropriations Act of 2005, which contains pro-
visions to encourage construction of an Alaska
natural gas pipeline, including Federal loan guar-
antees during construction

+ State RPS programs, representing laws and regu-
lations of 27 States and the District of Columbia
that require renewable electricity generation.

Examples of recent Federal and State regulations
as well as earlier provisions that have been affected
by court decisions that are considered in AEO2009
include the following:

* Decisions by the D.C. Circuit Court of the U.S.
Court of Appeals on February 8, 2008, to vacate
and remand the Clean Air Mercury Rule (CAMR)
and on July 11, 2008, to vacate and remand the
Clean Air Interstate Rule (CAIR) [3]

* Release by the California Air Resources Board
(CARB) in October 2008 of updated regulations
for RFG that went into effect on August 29, 2008,
allowing a 10-percent ethanol blend, by volume, in
gasoline.

More detailed information on recent Federal and
State legislative and regulatory developments is
provided below.

Energy Improvement and Extension Act
of 2008: Summary of Provisions

The Emergency Economic Stabilization Act of 2008
(Public Law 110-343) [4], which was signed into
law on October 3, 2008, incorporates EIEA2008 in
Division B. Provisions in EIEA2008 that require
funding appropriations to be implemented, whose im-
pact is highly uncertain or that require further speci-
fication by Federal agencies or Congress, are not
included in AEO2009. Moreover, AEO2009 does not
include any provision that addresses a level of detail
beyond that modeled in NEMS. AEO2009 addresses
those provisions in EIEA2008 that establish specific
tax credits and incentives, including the following:

* Extension of the residential and business tax
credits for renewable energy as well as for the pur-
chase and production of certain energy-efficient
appliances, many of which were originally enacted
in EPACT2005

* Removal of the cap on the tax credit for purchases
of residential solar photovoltaic (PV) installations
and an increase in the tax credit for residential
ground-source heat pumps

+ Addition of a business investment tax credit (ITC)
for combined heat and power (CHP), small wind
systems, and commercial ground-source heat
pumps

* Provision of a tax credit for the purchase of new,
qualified, plug-in electric drive motor vehicles

+ Extension of the income and excise tax credits for
biodiesel and renewable diesel to the end of 2009
and an increase in the amount of the tax credit for
biodiesel and renewable diesel produced from re-
cycled feedstock

* Provision of tax credits for the production of lig-
uid petroleum gas (LPG), LNG, compressed natu-
ral gas (CNG), and aviation fuels from biomass

* Provision of an additional tax credit for the elimi-
nation of CO4 that would otherwise be emitted
into the atmosphere in enhanced oil recovery and
non-enhanced oil recovery operations

* Extension and modification of key renewable
energy tax provisions that were scheduled to
expire at the end of 2008, including production tax
credits (PTCs) for wind, geothermal, landfill gas,
and certain biomass and hydroelectric facilities

+ Expansion of the PTC-eligible technologies to
include plants that use energy from offshore,
tidal, or river currents (in-stream turbines), ocean
waves, or ocean thermal gradients.
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The following discussion provides a summary of the
EIEA2008 provisions included in AEO2009 and some
of the provisions that could be included if more com-
plete information were available about their funding
and implementation. This discussion is not a com-
plete summary of all the sections of EIEA2008.

End-Use Demand
Residential and Commercial Buildings

EIEA2008 reinstates and extends tax credits for
renewable energy and for the purchase and produc-
tion of certain energy-efficient appliances, many of
which were originally enacted in EPACT2005. Some
of the tax credits are extended to 2016. In addition,
the $2,000 cap for residential PV purchases is
removed, and the cap for ground-source heat pumps
is raised from $300 to $2,000. The legislation also
adds business ITCs for CHP, small wind systems, and
commercial ground-source heat pumps.

Residential Tax Credits

EIEA2008 Titles I and III include various extensions,
modifications, and additions to the tax code that have
the potential to affect future energy demand in the
residential sector. Sections 103 through 106 of Title I
reinstate the tax credits that were implemented
under EPACT2005 for efficient water heaters, boil-
ers, furnaces, heat pumps, air conditioners, and build-
ing shell equipment, such as windows, doors, weather
stripping, and insulation. The amount of the credit
varies by appliance type and ranges from $150 to
$300. The maximum credit for ground-source heat
pumps, which was $300 under EPACT2005, is $2,000
under EIEA2008. For solar installations, which can
receive a 30-percent tax credit under both EPACT-
2005 and EIEA2008, the $2,000 cap has been re-
moved. With the cost and unit size of residential PV
assumed in AEO2009, the credit can now reach nearly
$10,000 per unit. The tax credit for small wind gener-
ators is also extended through 2016 in EIEA2008;
however, penetration of residential wind installations
over the next decade is projected to be negligible.

Sections 302, 304, and 305 of EIEA2008 Title III also
contain provisions that can directly or indirectly
affect future residential energy demand. Section 302
adds a provision to allow a tax credit for the use of bio-
mass fuel, which can include wood, wood pellets, and
crops. In NEMS, the credit is represented as a reduc-
tion in the cost of wood stoves used as the primary
space heating system. Section 304 extends the $2,000
tax credit for new homes that are 50 percent more

efficient than specified in the International Energy
Conservation Code through 2009. Section 305 ex-
tends the PTC for refrigerators, dishwashers, and
clothes washing machines that are a certain percent-
age more efficient than the current Federal standard.
The duration and value of the credit vary by appliance
and the level of efficiency achieved. For AE02009, it is
assumed that the full amount of the credit is realized
by consumers in the form of reduced purchase costs.

Commercial Tax Credits

Sections 103, 104, and 105 of EIEA2008 Title I extend
or expand tax credits to businesses for investment in
energy efficiency and renewable energy properties.
Section 103 extends the EPACT2005 business ITCs
(30 percent for solar energy systems and fuel cells, 10
percent for microturbines) through 2016; expands
the ITC to include a 10-percent credit for CHP sys-
tems through 2016; and increases the credit limit for
fuel cells from $500 to $1,500 per half kilowatt of
capacity. Section 104 provides a 30-percent business
ITC through 2016 for wind turbines with an electrical
capacity of 100 kilowatts or less, capped at $4,000.
Section 105 adds a 10-percent business ITC for
ground-source heat pumps through 2016. In the
AEO2009 reference case, relative to a case without
the tax credits, these provisions result in a 3.2-
percent increase in electrical capacity in the commer-
cial sector by 2016.

Section 303 of EIEA2008 Title III extends the
EPACT2005 tax deduction allowed for expenditures
on energy-efficient commercial building property
through 2013. This provision is not reflected in
AEO02009, because NEMS does not include economic
analysis at the building level.

Industrial Sector

Under EIEA2008 Title I, “Energy Production Incen-
tives,” Section 103 provides an ITC for qualifying
CHP systems placed in service before January 1,
2017. Systems with up to 15 megawatts of electrical
capacity qualify for an ITC up to 10 percent of the
installed cost. For systems between 15 and 50 mega-
watts, the percentage tax credit declines linearly with
the capacity, from 10 percent to 3 percent. To qualify,
systems must exceed 60-percent fuel efficiency, with a
minimum of 20 percent each for useful thermal and
electrical energy produced. The provision was mod-
eled in AEO2009 by adjusting the assumed capital
cost of industrial CHP systems to reflect the applica-
ble credit.
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Section 108 extends an existing PTC, originally cre-
ated under the American Jobs Creation Act of 2004
for new “refined coal” facilities producing steam coal,
to those that produce metallurgical coal for the steel
industry. The credit applies to coal processed with
liquefied coal waste sludge and “steel industry coal”
(defined as coal used for feedstock in coke manufac-
ture). The production credit for steel industry coal is
$2 per barrel of oil equivalent actually produced
(equivalent to 34 cents per million Btu or $8.55 per
short ton) over the first 10 years of operation for
plants placed in service in 2008 and 2009. Because the
AEO02009 NEMS does not include the level of detail
addressed by this tax credit, its incremental effect is
not reflected in AEO2009. To the extent that the
credit is passed on from coal suppliers as a reduction
in the price of metallurgical coal, the provision would
tend to reduce steel production costs and provide an
incentive for domestic manufacture of coke.

Transportation Sector

EIEA2008 Title II, Section 205, provides a tax credit
for the purchase of new, qualified plug-in electric
drive motor vehicles. According to the legislation, a
qualified plug-in electric drive motor vehicle must
draw propulsion from a traction battery with at least
4 kilowatthours of capacity, use an off-board source of
energy to recharge the battery, and, depending on the
gross vehicle weight rating (GVWR), meet the U.S.
Environmental Protection Agency (EPA) Tier II
vehicle emission standards or equivalent California
low-emission vehicle emission standards.

The tax credit for the purchase of a PHEV is $2,500
plus $417 per kilowatthour of traction battery capac-
ity in excess of the minimum required 4 kilowatt-
hours, up to a total of $7,500 for a PHEV with a
GVWR of 10,000 pounds or less. The limit is raised to
$10,000 for any new eligible PHEV with a GVWR
between 10,000 and 14,000 pounds, $12,500 for a
PHEV between 14,000 and 26,000 pounds GVWR,
and $15,000 for any eligible PHEV with a GVWR
greater than 26,000 pounds.

The legislation also includes a phaseout period for the
tax credit, beginning two calendar quarters after the
first quarter in which the cumulative number of qual-
ified plug-in electric vehicles sold in total by all manu-
facturers reaches 250,000. The credit will be reduced
by 50 percent in the first two calendar quarters of the
phaseout period and by another 25 percent in the
third and fourth calendar quarters. Thereafter, the
credit will be eliminated. Regardless of calendar quar-
ter or whether 250,000 vehicles are sold, the credit

will be phased out after December 31, 2014. The tax
credits for PHEVs are included in AEO2009.

Liquids and Natural Gas

EIEA2008 includes tax provisions that address petro-
leum liquids and natural gas. In Title II, “Transporta-
tion and Domestic Fuel Security Provisions, Credits
for Biodiesel and Renewable Diesel,” Section 202 ex-
tends income and excise tax credits for biodiesel and
renewable diesel to the end of 2009. The legislation
also raises the credit from 50 cents per gallon to $1
per gallon for biodiesel and renewable diesel from re-
cycled feedstock. It also removes the term “thermal
depolymerization” from the definition of renewable
diesel and replaces it with “or other equivalent stan-
dard,” allowing biomass-to-liquids (BTL) producers
to obtain the $1 per gallon income tax credit. The leg-
islation further specifies that the term “renewable
diesel” shall include fuel derived from biomass that
meets Defense Department specifications for military
jet fuel or American Society for Testing and Materials
specifications for aviation turbine fuel. These provi-
sions are included in AEO2009.

Section 204 extends the excise tax credit for alterna-
tive fuels under Section 6426 of the Internal Revenue
Code through 2009. Beginning on October 1, 2009,
qualified fuel derived from coal through gasification
and liquefaction processes must be produced at a
facility that separates and sequesters at least 50 per-
cent of its CO, emissions, increasing to 75 percent
beginning in 2010. Section 204 also provides credits
applicable to biomass gas versions of LPG, LNG,
CNG, and aviation fuels. This provision is also in-
cluded in AEO2009.

Coal

EIEA2008 Title I, Subtitle B, “Carbon Mitigation and
Coal Provisions,” modifies the tax credits available to
coal consumers who sequester CO,. In Section 111, an
additional $1.25 billion is allocated to advanced
coal-fired plants that separate and sequester a mini-
mum of 65 percent of the plant’s CO, emissions,
bringing the aggregate ITC available for advanced
coal projects to $2.55 billion. For this additional ITC,
the allowable credit is equivalent to 30 percent of the
project’s qualified investment cost. Qualified invest-
ments include any expenses for property that is part
of the project. For example, expenses for equipment
for coal handling and gas separation would be qualify-
ing investments if they were required for the project.

Section 112 provides an additional $250 million in
ITCs for carbon sequestration equipment at qualified
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gasification projects, including plants producing
transportation-grade liquid fuels. Eligible feedstocks
for the projects include coal, petroleum residues, and
biomass. To qualify for the ITC, a gasification facility
must capture and sequester a minimum of 75 percent
of its potential CO, emissions.

Section 115 of Subtitle B provides an additional tax
credit for sequestration of CO, that would otherwise
be emitted into the atmosphere from industrial
sources. Tax credits of $10 per ton for CO, used in en-
hanced oil recovery and $20 per ton for other CO, se-
questered are available. The Section 115 tax credit is
limited to a total of 75 million metric tons of CO,. In
the AEO2009 reference case, Sections 111, 112, and
115 are modeled together, resulting in 1 gigawatt of
advanced coal-fired capacity with CCS by 2017.

Section 113 of Subtitle B extends the phaseout of pay-
ments by coal producers to the Black Lung Disability
Trust Fund from 2013 to 2018. This provision also is
modeled in the AEO2009 reference case.

Other coal-related provisions of Subtitle B are not
included in AEO2009, either because their effects on
energy markets are minimal or nonexistent, or
because they cannot be modeled directly in NEMS.
They include: a provision that refunds payments to
the Black Lung Disability Trust Fund for U.S. coal
exports (Section 114); classification of income derived
from industrial-source CO, by publicly traded part-
nerships as qualifying income (Section 116); arequest
for a National Academy of Sciences review of GHG
provisions in the IRS Tax Code (Section 117); and a
tax credit for alternative liquid fuels that is valid only
through the end of 2009 (Section 204).

Renewable Energy

EIEA2008 also contains several provisions that
extend and modify key tax provisions for renewable
energy that were scheduled to expire at the end of
2008. Section 101 extends the PTC for wind, geother-
mal, landfill gas, and certain biomass and hydroelec-
tric facilities. Wind facilities that enter service before
January 1, 2010, are eligible for a tax credit of 2 cents
per kilowatthour, adjusted for inflation, on all genera-
tion sold for the first 10 years of plant operation.
Other eligible plants will receive the tax credit if they
are on line by December 31, 2010 (but biomass plants
that do not use “closed-loop” fuels [5] will receive a
credit of 1 cent per kilowatthour).

Section 102 expands the suite of PTC-eligible technol-
ogies to include plants that use energy from offshore,
tidal, or river currents (in-stream turbines), ocean

waves, or ocean thermal gradients. Projects must
have at least 150 kilowatts of capacity and must be on
line by December 31, 2011. The PTC extension is
included in AEO2009 for all eligible technologies,
with the exception of marine technologies, which are
not represented in NEMS.

Section 103 extends the 30-percent ITC for business-
owned solar facilities to plants entering service
through December 31, 2016. The tax credit is valued
at 30 percent of the initial investment cost for solar
thermal and PV generating facilities that are owned
by tax-paying businesses (residential owners can take
advantage of tax credits discussed below; other forms
of government assistance may be available to tax-
exempt owners). Starting in 2017, eligible facilities
will receive only a 10-percent ITC, which is not sched-
uled to expire. The extension through 2016 and
the permanent 10-percent ITC are represented in
AE02009.

Section 107 authorizes continuation of the Clean and
Renewable Energy Bonds (CREB) program at a level
of $800 million. CREBs are issued by tax-exempt
project owners (municipals and cooperatives) to raise
capital for the construction of renewable energy
plants. Interest on the bonds is paid by the Federal
Government in the form of tax credits to the bond
holders, thus providing the bond issuer with inter-
est-free financing for qualified projects. Because
NEMS assumes that all new renewable generation
capacity will come from independent power produc-
ers, this provision, which targets public utilities, is
not included in AEO2009.

Federal Fuels Taxes and Tax Credits

This section provides a review and update of the
handling of Federal fuels taxes and tax credits, focus-
ing primarily on areas for which regulations have
changed or the handling of taxes or credits has been
updated in AEO2009.

Excise Taxes on Highway Fuel

The handling of Federal highway fuel taxes remains
unchanged from AEO2008. Consistent with current
law, gasoline is assumed to be taxed at 18.4 cents per
gallon, diesel fuel at 24.4 cents per gallon, and jet fuel
at 4.3 cents per gallon. State fuel taxes, calculated as a
volume-weighted average for diesel, gasoline, and jet
fuels sold, were updated as of July 2008 [6]. Unlike
Federal highway taxes, which remain at today’s nom-
inal levels throughout the AEO2009 projection, State
fuel taxes are assumed to remain fixed in real terms.
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Biofuels Tax Credits

The only change in the handling of Federal fuels taxes
and credits has been in those that pertain to biofuels.
Section 15331 of the Food, Conservation, and Energy
Act of 2008 reduces the existing ethanol excise tax
credit of $0.51 per gallon to $0.45 per gallon in the
first year after the year in which U.S. ethanol produc-
tion and imports exceed 7.5 billion gallons. In the
AEO02009 projections, U.S. ethanol production and
imports exceed 7.5 billion gallons in 2008, and the tax
credit is reduced in 2009. The excise tax credit for eth-
anol is scheduled to expire at the end of 2010. In addi-
tion, Section 15321 of the Act adds an income tax
credit for the production of cellulosic biofuels. The
cellulosic biofuels represented in NEMS are cellulosic
ethanol, BTL diesel, and BTL naphtha. The tax credit
is $1.01 per gallon, but for cellulosic ethanol it is
reduced by the amount of the excise tax credit avail-
able for ethanol blends (assumed to be $0.45 per gal-
lon). The credit will be applied to fuel produced after
December 31, 2008, and before January 1, 2013.

In EIEA2008, the excise tax credit of $1.00 per gallon
for biodiesel, which previously was set to expire at the
end of 2008, was extended through December 31,
2009. In addition, the excise tax credit of $0.50 per
gallon for biodiesel made from recycled vegetable oils
or animal fat is increased to $1.00 per gallon. A repre-
sentation of renewable diesel—a diesel-like hydrocar-
bon produced by reaction of vegetable oil or animal fat
with hydrogen, also known as “non-ester renewable
diesel”—has been added to NEMS for AEO2009.

Ethanol Import Tariff

Currently, two duties are imposed on imported etha-
nol. The first is an ad valorem tariff of 2.5 percent.
The second, which is a tariff of $0.54 per gallon after
the application of the ad valorem tariff, allows for
duty-free imports from designated Central American
and Caribbean countries up to a limit of 7 percent of
domestic production in the preceding year. The $0.54
per gallon tariff, previously set to expire on January
1, 2009, is extended to January 1, 2011, in Section
15333 of the Food, Conservation, and Energy Act of
2008. In AEO2009, the second tariff is assumed to
expire on January 1, 2011.

New NHTSA CAFE Standards

EISA2007 requires the National Highway Traffic
Safety Administration (NHTSA) to raise the CAFE
standards for passenger cars and light trucks to en-
sure that the average tested fuel economy of the com-
bined fleet of all new passenger cars and light trucks

sold in the United States in model year (MY) 2020
equals or exceeds 35 mpg, 34 percent above the cur-
rent fleet average of 26.4 mpg [7]. Pursuant to this
legislation, NHTSA recently proposed revised CAFE
standards that substantially increase the minimum
fuel economy requirements for passenger cars and
light trucks for MY 2011 through MY 2015 [8].

The new CAFE proposal builds on NHTSA’s 2006
decision to use an attribute-based methodology to de-
termine a vehicle’s minimum fuel economy standard
based on vehicle footprint [9]. The attribute-based
CAFE standard uses a mathematical function that
provides a unique fuel economy target for each vehi-
cle footprint and is the same across manufacturers.
Fuel economy targets are revised upward in subse-
quent model years to ensure improvement over time
(Figures 4 and 5). Separate continuous mathematical
functions are established for passenger cars and light
trucks, reflecting their different design capabilities,
and their combined fuel economy levels are required
to reach 35 mpg by 2020.

Individual manufacturers will be required to comply
with unique fuel economy levels for their car and light
truck fleets, based on the distribution of their vehicle
production by footprint in each model year. Individ-
ual manufacturers face different required CAFE
levels only to the extent that their production distri-
butions differ. NHTSA has estimated the impact of
the new CAFE standard on the fuel economy of new
LDVs and has projected that the proposed standards
represent a 4.5-percent average annual increase in
fuel economy between MY 2010 and MY 2015 (Table
1) [10]. Because the exact sales mix of different
vehicle classes for a given manufacturer cannot be
known until after the model year, NHTSA projects
industry-wide average fuel economies for passenger
cars and light trucks based on the manufacturers’
production plans.

From a fuel economy average of 31.6 mpgin MY 2015,
the average annual increase from MY 2015 to MY
2020 would need to be only 2 percent to reach the
EISA2007 mandate of 35 mpg by 2020. Thus,
NHTSA’s latest proposal is heavily front-loaded, in
that it requires greater gains in the first 5-year period
than in the second.

Because AEO2009 uses NHTSA’s proposed CAFE
standards to represent the implementation path for
the fuel economy standard required by EISA2007, the
average fuel economy for LDVs in the early years of
the projection is higher than projected in AEO2008
(Figure 6). In the AEO0O2009 reference case, the
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combined fuel economy of new LDVs from MY 2011
through MY 2015 slightly exceeds NHTSA’s esti-
mated values, because AEO2009 allows shifting of
sales between cars and light trucks and among
various size classes, whereas NHTSA’s estimates are
based on manufacturers’ production plans.

NHTSA’s proposal also seeks to provide added flexi-
bility for manufacturers to meet the new CAFE stan-
dards by: (1) allowing trading of credits between
manufacturers who exceed their standards and those
who do not; (2) allowing credit transfers between dif-
ferent vehicle classes for a single manufacturer; (3)
increasing from 3 to 5 the number of years during
which a manufacturer can “carry forward” credits
earned from exceeding the CAFE standards in earlier
model years, while leaving in place the 3-year limit for
manufacturers to “carry back” credits earned in later
years to meet shortfalls from previous model years;
and (4) extending through 2014 the ability of manu-
facturers to earn a maximum 1.2 mpg of CAFE credit

Figure 4. Proposed CAFE standards for passenger
cars by vehicle footprint, model years 2011-2015
(miles per gallon)
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Figure 5. Proposed CAFE standards for light trucks
by vehicle footprint, model years 2011-2015 (miles
per gallon)
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by producing alternative-fuel vehicles, then phasing
out the “carry-back” credits between 2015 and 2019.

NHTSA’s flexibility provisions do not, however, allow
manufacturers to miss their annual targets grossly
and then make them up by using any or all of the four
provisions listed above. NHTSA retains a required
minimum (92 percent of the applicable CAFE stan-
dard). Before any credit can be applied by a manufac-
turer, its fleet of LDVs for the model year must meet
an average fuel economy standard—either 27.5 mpg
or 92 percent of the CAFE for the industry-wide com-
bined fleet of domestic and non-domestic passenger
cars for that model year, whichever is higher.
It is important to note that NHTSA’s proposed
CAFE standards are subject to change in future
rulemakings.

Regulations Related to the Outer

Continental Shelf Moratoria and

Implications of Not Renewing the
Moratoria

From 1982 through 2008, Congress annually enacted
appropriations riders prohibiting the Minerals
Management Service (MMS) of the U.S. Department
of the Interior from conducting activities related to
leasing, exploration, and production of oil and natural

Table 1. Estimated fuel economy for light-duty
vehicles, based on proposed CAFE standards,
2010-2015 (miles per gallon)

Model year Passenger car Light truck Combined
2010 27.5 23.5 25.3
2011 31.2 25.0 27.8
2012 32.8 26.4 29.2
2013 34.0 27.8 30.5
2014 34.8 28.2 31.0
2015 35.7 28.6 31.6

Figure 6. Average fuel economy of new light-duty
vehicles in the AEO2008 and AEO2009 projections,
1995-2030 (miles per gallon)
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gas on much of the Federal OCS [11]. Further, a sepa-
rate executive ban (originally put in place in 1990 by
President George H.W. Bush and later extended by
President William J. Clinton through 2012) also pro-
hibited leasing on the OCS, with the exception of the
Western Gulf of Mexico, portions of the Central and
Eastern Gulf of Mexico, and Alaska. In combination,
those actions prohibited drilling along the Atlantic
and Pacific coasts, in the eastern Gulf of Mexico, and
in portions of the central Gulf of Mexico. The Gulf of
Mexico Energy Security Act of 2006 (Public Law
109-432) imposed yet a third ban on drilling through
2022 on tracts in the Eastern Gulf of Mexico that are
within 125 miles of Florida, east of a dividing line
known as the Military Mission Line, and in the
Central Gulf of Mexico within 100 miles of Florida.

High oil and natural gas prices in recent years have
affected policy toward oil and gas exploration and
development of the OCS. On July 14, 2008, President
Bush lifted the executive ban; and on September 30,
2008, Congress allowed the congressional ban to
expire. Although the ban through 2022 on areas in
the Eastern and Central Gulf of Mexico remains in
place, lifting the executive and congressional bans
removed key obstacles to development of the Atlantic
and Pacific OCS.

Jurisdiction

The Submerged Lands Act (SLA) passed by Congress
in 1953 established the Federal Government’s title to
submerged lands located on most of the OCS [12].
States were given jurisdiction over any natural
resources within 3.45 miles (3 nautical miles) of the
coastline, with the exception of Texas and the west
coast of Florida, where the SLA extends the States’
jurisdiction to 10.35 miles (9 nautical miles). The
Outer Continental Shelf Lands Act (OCSLA), also
passed in 1953, defined the OCS, separate from geo-
logic definitions, as any submerged land outside State
jurisdiction [13]. It also reaffirmed Federal jurisdic-
tion over those waters and all resources therein.
Further, it outlined Federal responsibilities for man-
aging and maintaining offshore lands and authorized
the Department of the Interior to formulate regula-
tions pertaining to the leasing process and to lease the
defined areas for exploration and development of
OCS oil and natural gas resources.

The Coastal Zone Management Act of 1972 (CZMA)
[14] gave States more input on activities in waters
under Federal jurisdiction that affected their coast-
lines, encouraged coastal States to develop Coastal
Zone Management Plans, and required State review

of Federal actions, such as offshore leasing, that affect
land and water use in their coastal areas. By virtue of
the CZMA, States have the power to object to any Fed-
eral action that they deem inconsistent with their
Coastal Zone Management Plan. At present, the vast
majority of the U.S. coastline is covered by such plans.

MMS 5-Year Leasing Program

The OCSLA was amended in 1978 to establish specific
leasing guidelines, which included the development of
a b-year leasing program. The purpose of the leasing
program is to schedule all specified and proposed
lease sales within a given 5-year period. The amend-
ment also specifies a number of requirements on
which the decision to include specific areas in the
5-year leasing program are to be based, including:

* Adequate information regarding the environmen-
tal, social, and economic effects of exploration and
development in the area offered for lease must be
considered, with no new leasing taking place if
this information is not available.

* The timing and location of leasing must be based
on geographic, geologic, and ecological character-
istics of the region as well as location-specific
risks, energy needs, laws, and stakeholder inter-
ests.

* The decisionmakers must seek balance between
potential damage to the environment and coastal
areas and potential energy supply.

 Areas with the greatest resource potential should
have greater priority for development, particu-
larly in areas where earlier development has
proven a rich resource base.

For every 5-year leasing program, the MMS publishes
a comprehensive document detailing the information
and reasoning behind the leasing decisions. If a block
is not included in the current 5-year leasing program,
it may not be leased during the program. The first
5-year leasing program covered the period from 1980
to 1985; the current program covers the period from
2007 to 2012.

In anticipation of the possible lifting of the congres-
sional moratorium after President Bush had lifted
the executive moratorium, the MMS began initial
steps toward the development of a new 5-year leasing
program that would take into consideration the newly
released areas. Development of the new program,
which would go into effect in 2010 rather than 2012
as previously planned, began on August 1, 2008.
Although its action would advance the start date for
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the next leasing plan by 2 years, the MMS cautioned
that the development of a new 5-year leasing program
remains a multi-step, multi-year process that
includes three separate public comment periods, two
separate draft proposals, and development of an envi-
ronmental impact statement before completion of the
final proposal. The final proposal must then be
approved by the Secretary of the Interior. The MMS
has indicated that a new 5-year leasing program could
not go into effect until mid-2010, which would be the
earliest that any block in the areas previously under
moratoria could be offered for lease.

Leasing, Exploration, and Development

Once the 5-year leasing program is in place, the first
lease sale can be offered. The actual leasing process
will take 1 to 2 years, requiring preparation of draft
and final environmental impact statements, periods
of public comment, notices regarding the sale,
approval from the governors of States bordering
the area covered by the lease as mandated by the
CZMA, a bidding period, the receipt and evaluation of
bids, and the determination of winning bidders for
each block offered for sale.

Successful bidders cannot simply begin operations
when they have obtained a lease. An exploration plan
must be developed and filed and must undergo techni-
cal and environmental review by the MMS before any
drilling can commence. Only after obtaining the
required approvals can the lease holder evaluate the
area and conduct exploratory drilling, which can take
from 1 to 3 years in the shallow offshore and up to
6 years in the deep offshore areas. When an initial
discovery is made, a development plan must be filed
for technical and environmental review by the MMS
before any production can begin. Developmental drill-
ing, along with necessary approvals, can take another
1 to 3 years. For major facilities, the MMS conducts
on-site inspections, sometimes jointly with the U.S.
Coast Guard, before production is allowed to begin.
Air emissions permits and water discharge permits
must also be obtained from the EPA. Thus, the total
time required to obtain a lease, explore and develop
the area, and begin actual production is between
4 and 12 years, or potentially more.

Revenue

Once awarded a lease, the lease holder pays a one-
time fee plus annual rent for the right to develop the
resources in the block. In addition, lease holders
pay royalties to the MMS based on the value of any
natural gas and oil actually produced. MMS, in turn,
disburses the revenues to the appropriate Federal or

State agencies. The amounts collected and distrib-
uted by the MMS in bonuses, rents, and royalties
from Federal offshore oil and gas leases totaled $7.0
billion in fiscal year 2007 and $8.1 billion in fiscal year
2008 [15].

Under OCSLA, coastal States are entitled to 27 per-
cent of the revenue from leases of any blocks in
Federal waters that fall partially within 3 miles of the
State’s seaward jurisdictional boundary [16], a provi-
sion intended to compensate the States for any dam-
age to or drainage from natural gas and oil resources
in State waters that are adjacent to Federal leases.
Between 1986 and 2003, coastal States received more
than $3.1 billion in revenue from such leases [17].

In addition to the revenues defined by OCSLA,
EPACT2005 allocated additional revenues to the
States through the establishment of a new coastal
impact assistance program that provides $250 million
from OCS revenues per year for fiscal years 2007
to 2010 to six energy-producing coastal States:
Alabama, Alaska, California, Louisiana, Mississippi,
and Texas [18]. The Gulf of Mexico Energy Security
Act of 2006 includes additional revenue-sharing pro-
visions (for Alabama, Louisiana, Mississippi, and
Texas and their coastal political subdivisions) for spe-
cificleases in the Central and Eastern Gulf of Mexico.

Future Directions

Considerable uncertainty still surrounds the issue
of offshore drilling in previously restricted areas.
Although the congressional moratorium was allowed
to expire, some members of Congress have stated
publicly that they will raise the issue again in 2009.
They are joined by a number of groups and individu-
als who favor the moratorium and predict that it will
be reinstated either partially or fully by the next
Congress. Until further action is taken, however, the
Atlantic and Pacific coasts are available to be leased,
and offshore drilling in those areas could become a
reality.

The key issue in developing the OCS is timing. A min-
imum of 4 years will be required before production
from any new leases can begin, and many leases will
require longer lead times. In addition, there is consid-
erable uncertainty about the actual size of oil and nat-
ural gas resources in areas that have been or remain
under moratorium. The actual level of technically
recoverable resources also may differ from the cur-
rent MMS mean resource estimate of approximately
14 billion barrels of oil and 85 trillion cubic feet of
natural gas in the Atlantic and Pacific areas that were
just opened for leasing. An estimated additional
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3.7 billion barrels of oil and 21 trillion cubic feet of
natural gas in the central and eastern Gulf of Mexico
remain under moratorium through 2022 [19].

Loan Guarantee Program Established in
EPACT2005

Title XVII of EPACT2005 [20] authorized DOE to
issue loan guarantees to new or improved technology
projects that avoid, reduce, or sequester GHGs. In
2006, DOE issued its first solicitation for $4 billion in
loan guarantees for non-nuclear technologies. The
issue of the size of the program was addressed subse-
quently in the Consolidated Appropriation Act of
2008 (the “FY08 Appropriations Act”) passed in
December 2008, which limited future solicitations to
$38.5 billion and stated that authority to make the
guarantees would end on September 30, 2009. The
legislation also allocated the $38.5 billion cap as
follows: $18.5 billion for nuclear plants; $6 billion for
CCS technologies; $2 billion for advanced coal gasifi-
cation units; $2 billion for “advanced nuclear facili-
ties for the ‘front end’ of the nuclear fuel cycle”; and
$10 billion for renewable, conservation, distributed
energy, and transmission/ distribution technologies.
DOE also was required to submit all future solicita-
tions to both the House and Senate Appropriations
Committees for approval [21].

DOE received all necessary approvals from Congress
in the summer of 2008 and on June 30, 2008, issued
two additional solicitations—one for nuclear plants
and another for renewable, conservation, distributed
energy, and transmission/distribution technologies
[22, 23]. Another solicitation, for advanced fossil fuel
technologies, was issued on September 22, 2008 [24].

Even before it issued its 2008 solicitations, DOE had
requested that Congress extend its authority to pro-
vide loan guarantees, originally set to expire at the
end of fiscal year 2009, for an additional 2 years. As
of November 2008, Congress had not acted on the
request. Also, DOE’s budget request for fiscal year
2009 indicated that only $2.2 billion in loan guaran-
tees from the 2006 solicitation would be issued during
that fiscal year. It is not clear what will happen to the
rest of the program if DOE’s loan guarantee authority
expires as originally scheduled. AEO2009 includes
only the effects of the 2006 solicitation, which is
assumed to result in the construction of 1.2 gigawatts
of capacity at advanced coal-fired power plants and
250 megawatts at solar power plants [25].

Provisions of additional loan guarantees pursuant to
the solicitations issued in 2008 could have a further
effect on the projections, depending on whether the

guarantees support projects that were already
included in the AEO2009 projections. For example,
in October 2008 DOE received applications from 17
private and public power companies for 21 nuclear
units (14 plants with a total of 28.8 gigawatts of
capacity) in response to the nuclear solicitation [26].
In total, the utilities requested $122 billion in guaran-
tees against total projected construction and financ-
ing costs of about $188 billion, suggesting that the
$18.5 billion in the FY08 Appropriations Act could
cover about 4.4 gigawatts of new nuclear capacity.
AEO02009 projects additions of 13 gigawatts of new
nuclear capacity between 2000 and 2030.

Clean Air Mercury Rule

On February 8, 2008, a three-judge panel on the D.C.
Circuit of the U.S. Court of Appeals issued a decision
to vacate CAMR [27]. In its ruling, the panel cited the
history of hazardous air pollutant regulation under
Section 112 of the Clean Air Act (CAA) [28]. Section
112, as written by Congress, listed emitted mercury
as a hazardous air pollutant that must be subject
to regulation unless it can be proved harmless to
public welfare and the environment. In 2000, the
EPA ruled that mercury was indeed hazardous and
must be regulated under Section 112 and, therefore,
subjected to the best available control technology for
mitigation.

CAMR was promulgated under Section 111 of the
CAA, which allows for the use of a cap-and-trade
approach rather than implementation of best avail-
able control technology. The EPA had delisted
mercury from Section 112 without making the
necessary findings to show that mercury emissions
could be regulated under Section 111 without harm-
ing human health or the environment. The panel
stated that the EPA overstepped its authority by
ignoring Congressional guidelines and the agency’s
own earlier findings.

With the elimination of CAMR, there is no Federal
mandate to regulate mercury emissions. Even before
the rule was vacated, however, many States were
adopting more stringent regulations that were
allowed through an EPA waiver. Most of those regula-
tions called for the application of best available con-
trol technology on all electricity generating units of a
certain capacity. After the court’s decision, more
States imposed their own regulations.

At the time AEO2009 was published, roughly one-half
of the States, including most of those in the North-
east, had their own mercury mitigation laws in place.
Without Federal monitoring requirements, however,
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some of the States that had previously passed regula-
tions may have to make modest modifications in their
guidelines. At present, electricity generating units in
States without mercury laws are free to emit without
limitations. Because the State laws differ, a rough
estimate was created that generalized the various
State programs into a format that could be used in
NEMS, including a rough estimate of mercury emis-
sions within each State. Moreover, the regulatory
environment is extremely fluid, with many States
planning to enact new laws or make their existing
laws more stringent.

Clean Air Interstate Rule

CAIR is a cap-and-trade program promulgated by the
EPA in 2005, covering 28 eastern U.S. States and the
District of Columbia [29]. It was designed to reduce
sulfur dioxide (SO4) and nitrogen oxide (NO,) emis-
sions in order to help States meet their National
Ambient Air Quality Standards (NAAQS) for ozone
and particulate matter (PM, ) and to further emis-
sions reductions already achieved through the Acid
Rain Program and the NO, State Implementation
Plan call program. The rule was set to commence in
2009 for seasonal and annual NO, emissions and in
2010 for SO, emissions.

On July 11, 2008, the U.S. District Court of Appeals
court unanimously overturned CAIR, ruling that it
could not be implemented under the CAA [30]. Elec-
tric utilities were caught off guard by the court’s deci-
sion to vacate CAIR. Because the rule was less than
2 years away from implementation, many power
plant owners already had spent billions of dollars on
pollution control equipment [31]. In addition, many
States were relying on reductions from CAIR to meet
their NAAQS for PM, 5 and ozone, and without the
rule they might not be able to meet those require-
ments. The price of seasonal NO, and SO, emissions
allowances dropped significantly after the decision.
The value of SO, allowances has fallen by 75 percent
in 2008, and because there is no market for annual
NO, emissions allowances without CAIR, their price
has dropped to zero.

Several actions are pending. On September 24, 2008,
the U.S. Department of Justice (DOJ) and the EPA,
along with several industry representatives and envi-
ronmental groups, filed petitions in the Court of
Appeals asking for the case to be reheard [32]. In the
petition, the DOJ claimed that the statement in the
court’s decisions that CAIR was “fundamentally

flawed” was incorrect. It also claimed that vacating
CAIR could potentially “result in serious harms.”
The court is considering their petition. On October
21, 2008, the court asked for briefs from the main
plaintiffs in the case, specifically asking whether
they thought CAIR should be reinstated on an
interim basis until updated regulations are issued
[33]. This development raises the possibility that
such a reinstatement could occur.

On December 23, 2008, the Court of Appeals issued a
new ruling that remanded but did not vacate CAIR,
noting that: “Allowing CAIR to remain in effect until
it is replaced by a rule consistent with our opinion
would at least temporarily preserve the environmen-
tal values” [34]. The change allows the EPA to modify
CAIR to address the objections raised by the Court in
its earlier decisions while leaving the rule in place.
Because the ruling came well after the cutoff date for
changes in Federal and State laws and regulation to
be included in AEO2009, it is not reflected in the pro-
jections. Nonetheless, States still are required to meet
their NAAQS, which will require emissions reduc-
tions. Therefore, it is assumed that all emissions
limits in effect under CAIR remain in effect in the
AEO02009 reference case, but without the CAIR allow-
ance trading provisions.

State Appliance Standards

State appliance standards have existed for decades,
starting with California’s enforcement of minimum
efficiency requirements for refrigerators and several
other products in 1979. In 1987, recognizing that
different efficiency standards for the same products
in different States could create problems for manu-
facturers, Congress enacted the National Appliance
Energy Conservation Act (NAECA), which initially
covered 12 products. The Energy Policy Act of 1992
(EPACT92), EPACT2005, and EISA2007 added addi-
tional residential and commercial products to the 12
products originally specified under NAECA.

Many different State appliance standards still exist
today (Table 2); however, a key point of NAECA was
to enforce Federal preemption of any State appliance
standard. The preemption clause allows States to con-
tinue to mandate standards for products not covered
by Federal law and to enforce standards that might
have existed before Federal coverage, up to the date of
Federal enforcement. Because most major appliances
are covered by Federal law, the majority of State stan-
dards target less energy-intensive products. Most of
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the standards for products listed in Table 2 will be
preempted by Federal standards within the next
decade. For example, the California standard for
general-service lighting will be preempted in 2012 by
the Federal standard for general-service lighting
required in EISA2007. States can petition DOE for a
waiver to continue to enforce their own standards, as
opposed to a less strict Federal standard. To date,
however, no waivers have been granted.

The NEMS residential and commercial modules
represent Federal appliance standards for all major
appliances covered under NAECA and subsequent
legislation. For products not explicitly covered in
NEMS (residential dehumidifiers, for example), an
off-line estimate of the impact of the standard is
included in the projections by way of deducting the
savings estimates from the projections without the
standards included. Given that the NEMS buildings

Table 2. State appliance efficiency standards and potential future actions
State Program (effective year of standard noted in parentheses)

AZ Arizona’s Minimum Appliance and Equipment Efficiency Standards currently apply to automatic commercial icemakers
(2008) and metal halide lamp fixtures (2008). Every 3 years, the Energy Office of the Arizona Department of Commerce must
conduct a comparative review and assessment of standards and submit a report of its findings and recommendations to the

State legislature.

CA California’s Appliance Efficiency Regulations apply to automatic commercial ice makers (2006); commercial refrigerators and
freezers (2003 phase I | 2006 phase 11); consumer audio and video products (2006/2007); large packaged air conditioners above
20 tons (2006/2010); metal halide lamp fixtures (2006/2008); pool pumps (2006/2008); single-voltage external power supplies
(2007/2008); general service incandescent lamps (2006); water dispensers (2003); walk-in refrigerators and freezers (2006); hot
tubs (2006); commercial hot food holding cabinets (2006); under-cabinet fluorescent lamps (2006); and vending machines
(2006). In addition, Assembly Bill 1109 requires a minimum efficiency standard for all general-purpose lights, with the goal of
reducing energy use for indoor residential lighting to 50 percent of 2007 levels and for indoor commercial and outdoor lighting

to 75 percent of 2007 levels by 2018.

CcT Connecticut efficiency standards apply to commercial refrigerators and freezers (2008) and large packaged air-conditioning
equipment (2009). Standards must be reviewed biannually and increased if it is determined that higher efficiency standards
would promote energy conservation and be cost-effective for consumers, and if multiple products would be available.

MD Maryland’s efficiency standards apply to bottle-type water dispensers (2009); commercial hot food holding cabinets (2009);
metal halide lamp fixtures (2009); residential furnaces (2009); alternating current to direct current power supplies (2012/2013);
State-regulated incandescent reflector lamps (2009); walk-in refrigerators and freezers (2009); commercial refrigeration
cabinets (2010); and large packaged air-conditioning equipment (2010). Every 2 years the Maryland Energy Administration is
directed to review and propose new standards to the Maryland Assembly for products not already subject to standards, or add

more stringent amendments to existing standards.

MA The Massachusetts appliance standards currently apply to medium-voltage dry-type transformers (2008); metal halide lamp
fixtures (2009); residential furnaces and boilers (to be determined); residential furnace fans (to be determined); State-regulated
incandescent reflector lamps (various types) (2008); and single-voltage external power supplies (2008). The State Department of
Energy Resources (DOER) must file a biannual report on appliance efficiency standards, evaluating effectiveness and energy
conservation. Existing Federal standards cover residential furnaces, boilers, and furnace fans; however, Massachusetts is

seeking a waiver from the warm weather standard.

NV Nevada’s Assembly Bill 178 establishes efficiency standards for general-purpose lights (lamps, bulbs, tubes, or other
tllumination devices for indoor and outdoor use, not including lighting for people with special needs) to take effect between
2012 and 2015. Effective January 1, 2016, the Director of the Office of Energy must set a new minimum efficiency standard

that exceeds the previous standard.

NY New York efficiency standards currently not preempted by Federal legislation include consumer audio and video products (to
be determined); digital television adapters (to be determined); metal halide lamp fixtures (2008); and single-voltage external
power supplies (to be determined, preemption for some types starting in July 2008). New York law allows the Secretary of State,
in consultation with the State Energy Research and Development Authority, to add additional products so long as they are
commercially available, cost-effective, and not covered by Federal standards.

OR Oregon efficiency standards currently not preempted by Federal legislation include automatic commercial icemakers (2008);
metal halide fixtures (2008); single-voltage external power supplies (2007); and State-regulated incandescent reflector lamps

(various types) (2007).

RI Rhode Island efficiency standards not preempted by Federal standards include high-intensity discharge lamp ballasts (2007);
single-voltage external power supplies (2008); metal halide lamp fixtures (2008); residential boilers and furnaces (to be
determined); incandescent spot lights (2008); bottled water dispensers (2008); commercial hot food holding cabinets (2008); and
walk-in refrigerators and freezers (2008). Rhode Island legislation allows for existing efficiency standards to be increased if the
Chief of Energy and Community Services determines that it would promote energy conservation in the State and would be

cost-effective for consumers.

vT Vermont’s Act Relating to Establishing Energy Efficiency Standards for Certain Appliances creates minimum standards for
medium-voltage dry-type transformers (2008); metal halide lamp fixtures (2009); residential furnaces and boilers (to be
determined); residential furnace fans (to be determined); single-voltage external power supplies (2008); and State-regulated

incandescent reflector lamps (various types) (2008).

WA Washington standards apply to automatic commercial ice makers (2008); commercial refrigerators and freezers (2007); metal
halide lamp fixtures (2008); single-voltage external power supplies (2008); and State-regulated incandescent reflector lamps
(various types) (2007). State efficiency legislation stipulates that standards may be increased or updated.
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modules are specified at the Census Division level,
State standards are not readily amenable to direct
modeling in NEMS. Furthermore, the paucity of data
at the State level does not allow for a direct account-
ing of equipment stock or energy usage, which is
needed to estimate energy savings. Although NEMS
does not represent State appliance standards explic-
itly, recent trends in energy intensity are taken into
account in the projections and should represent
recent State appliance efficiency standards to the
extent that they affect future energy demand in the
buildings sectors.

California’s Move Toward E10

In AEO2009, E10—a gasoline blend containing 10
percent ethanol—is assumed to be the maximum
ethanol blend allowed in California RFG, as opposed
to the 5.7-percent blend assumed in earlier AEOs.
The 5.7-percent blend had reflected decisions made
when California decided to phase out use of the addi-
tive methyl tertiary butyl ether in its RFG program in
2003, opting instead to use ethanol in the minimum
amount that would meet the requirement for 2.0 per-
cent oxygen content under the CAA provisions in
effect at that time [35].

Recently, there has been a push in California to
increase the use of ethanol, for two reasons. First, the
RFS mandate in EISA2007 Title II, Subtitle A [36],
requires greater use of renewable fuels, such as etha-
nol. Second, California’s Low Carbon Fuel Standard
(LCFS) mandates a reduction in the State’s overall
GHG emissions to 1990 levels by 2020 and require a
10-percent reduction in GHG emissions from passen-
ger vehicles by 2020. Although fuel providers can use
a variety of strategies to produce lower carbon fuel,
increasing the ethanol blends from 5.7 percent to 10
percent is thought to be a first step toward achieving
the LCFS goals. In fact, in October 2008, CARB re-
leased its first draft of the LCFS regulatory frame-
work [37]. The calculation in the framework assumes
that the baseline emissions for gasoline in 2010 (from
which CO, emissions must be reduced in later years)
will be from E10 (California RFG with 10 percent
ethanol content), implying that most, if not all,
gasoline sold in California by 2010 will be E10.

Modifications were made to California’s RFG regula-
tions and the predictive model that estimates emis-
sions for different fuel mixes in order to increase
ethanol blends above 5.7 percent. The predictive
model was revised to accommodate the higher etha-
nol blends in determining evaporative and exhaust

emissions, providing the information needed by fuel
providers to increase ethanol content. For example,
the increased ethanol content will result in higher
NO, emissions, and the increase must be mitigated by
lowering the fuel’s sulfur content.

Refineries in California may have to make substantial
modifications to produce compliant fuel under the
new standards (most significantly, producing fuel
with only 5 parts per million sulfur), and all fuel sold
in California must be compliant with the new CARB
Phase 3 standards after December 31, 2009. The final
approved modifications in CARB Phase 3 gasoline
and the revisions in the predictive model provide
refiners and importers of fuel a formal framework
with which to provide compliant fuel. Already, at
least one major refiner has stated that it will apply the
amended CARB Phase 3 gasoline standards, presum-
ably to increase ethanol content.

State Renewable Energy Requirements
and Goals: Update Through 2008

State RPS programs continue to play an important
role in AEO2009, growing in number while existing
programs are modified with more stringent targets.
In total, 28 States and the District of Columbia now
have mandatory RPS programs (Table 3), and at least
4 other States have voluntary renewable energy pro-
grams. In the absence of a Federal renewable electric-
ity standard, each State determines its own levels of
generation, eligible technologies, and noncompliance
penalties. The growth in State renewable energy
requirements has led to an expansion of renewable
energy credit (REC) markets, which vary from State
to State. Credit prices depend on the State renewable
requirements and how easily they can be met.

In the AEO2009 reference case, most States are pro-
jected to meet their RPS targets. California is an
exception, as a result of limits on State funding for
renewable projects. Therefore, for California, the cost
of achieving each target increment is estimated, and
the amount of renewable capacity that exhausts the
renewable funding is assumed to be built. Renewable
generation in most regions is approximated, because
NEMS is not a State-level model, and each State
represents only a portion of one of the NEMS regions.
Compliance costs in each region are tracked, and the
projection for total renewable generation is adjusted
as needed to be consistent with the individual State
provisions.
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Table 3. State renewable portfolio standards

State

Program mandate

AZ

CA

(6{0)

CcT

DE

HI

IL

IA
ME

MD

MA

MI

MN

MO

MT

NH

NJ

NM

NC

OH

OR

PA

RI

Arizona Corporate Commission Decision No. 69127 requires 15 percent of electricity sales to be renewable by 2025, with interim
goals increasing annually. A specific percentage of the target must be from distributed generation. Multiple credits may be given
for solar generation and in-State manufactured systems.

Public Utilities Code Sections 399.11-399.20 mandate that 20 percent of electricity sales must be renewable by 2010. There are
also goals for the longer term. Renewable projects with above-market costs will be funded by supplemental energy payments from
a fund, possibly limiting renewable generation to less than the 20-percent requirement.

House Bill 1281 sets the renewable target for investor-owned utilities at 20 percent by 2020. There is a 10-percent requirement in
the same year for cooperatives and municipals. Moreover, 2 percent of total sales must be from solar power. In-State generation
recetves a 25-percent credit premium.

Public Act 07-242 mandates a 27-percent renewable sales requirement by 2020, including a 4-percent mandate from higher
efficiency or CHP systems. Of the overall total, 3 percent may be met by waste-to-energy facilities and conventional biomass.

Senate Bill 19 determined the RPS to be 20 percent of sales by 2019. There is a separate requirement for solar generation (2
percent of the total), and compliance failure results in higher penalty payments. Solar technologies receive triple credits, and
offshore wind receives 3.5 times the credit amount.

Senate Bill 3185 sets the renewable mandate at 20 percent by 2020. All existing renewable facilities are eligible to meet the target,
which has two interim milestones.

Public Act 095-0481 created an agency responsible for overseeing the mandate of 25-percent renewable sales by 2025. There are
escalating annual targets. and 75 percent of the requirements must be generated from wind. The plan also includes a cap on the
incremental costs added from renewable penetration.

An RPS mandating105 megawatts of renewable energy capacity has already been exceeded.

In 2007, Public Law 403 added to the State’s RPS requirements. Originally, a mandate of 30 percent renewable generation by
2000 was set to be lower than current generation. The new law requires a 10-percent increase in renewable capacity by 2017, and
that level must be maintained in subsequent years. The years leading up to 2017 also have new capacity milestones.

House Bill 375 revised the RPS to contain a 20-percent target by 2022, including a 2-percent solar target. Penalty payments for
“Tier 1” compliance shortfalls were also raised to 4 cents per kilowatthour under the same legislation.

The RPS has a goal of a 4-percent renewable share of total sales by 2009, with subsequent I1-percent annual increases to 2014.
The State also has necessary payments for compliance shortfalls.

Public Act 295 established an RPS that will require 10 percent renewable generation by 2015. Bonus credits are given to solar
energy.

Senate Bill 4 created a 30-percent renewable requirement by 2020 for Xcel, the State’s largest supplier, and a 25-percent
requirement by 2025 for others. Also specified was the creation of a State cap-and-trade program that will assist the program’s
implementation.

Proposition C, approved by voters, mandates a 2-percent renewable energy requirement in 2011, which will increase
incrementally to 15 percent of generation by 2021. Bonus credits are given to renewable generation within the State.

House Bill 681 expanded the RPS provisions to all suppliers. Initially the law covered only public utilities. A 15-percent share of
sales must be renewable by 2015. The State operates a REC market.

The State has an escalating renewable target, established in 1997 and revised in 2005, that reaches 20 percent of total electricity
sales by 2015. Up to one-quarter may be met through efficiency measures. There is also a minimum requirement for PV systems,
which receive bonus credits.

House Bill 873 legislated that 23.8 percent of electricity sales must be renewable by 2025, and 16.3 percent of total sales must be
from renewable facilities that begin operation after 2006. Compliance penalties vary by generation type.
In 2006, the RPS was revised to increase renewable energy targets. The current level for renewable generation is 22.5 percent of
sales by 2021, with interim targets. There are different requirements for different technologies, including a 2-percent solar
mandate.
Senate Bill 418 directs investor-owned utilities to have 20 percent of their sales from renewable generation by 2020. The
renewable portfolio must consist of diversified technologies, with wind and solar each accounting for 20 percent of the target.
There is a separate standard of 10 percent by 2020 for cooperatives.
The Public Service Commission issued RPS rules in 2005 that call for an increase in renewable electricity sales to 24 percent of
the total by 2013, from the current level of 19 percent. The program is administered and funded by the State.
Senate Bill 3 created an RPS of 12.5 percent by 2021 for investor-owned utilities. There is also a 10-percent requirement by 2018
for cooperatives and municipals. Through 2018, 25 percent of the target may be met through efficiency standards, increasing to
40 percent in later years.
Senate Bill 221 requires 25 percent of electricity to be produced from alternative energy resources by 2025, including low-carbon
and renewable technologies. One-half of the target must come from renewable sources. Municipals and cooperatives are exempt.
In June 2007, Senate Bill 838 required renewable targets of 25 percent by 2025 for large utilities and 5 to 10 percent by 2025 for
smaller utilities. Any source of renewable electricity on line after 1995 is considered eligible. Compliance penalty caps have not yet
been determined.
The Alternative Energy Portfolio Standard has anl8-percent requirement by 2020. Most of the qualifying generation must be
renewable, but there is also a provision that allows certain coal resources to receive credits.
The program requires that 16 percent of total sales be renewable by 2020. The interim program targets escalate more rapidly in
later years. If the target is not met, a generator must pay an alternative compliance penalty.

(continued on page 22)
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Table 3. State renewable portfolio standards (continued)

State Program mandate

TX  Senate Bill 20 strengthened the State RPS by mandating 5,880 megawatts of renewable capacity by 2015. There is also a target of

500 megawatts of renewable capacity other than wind.

WA  Voters approved Initiative 937, which specifies that 15 percent of sales from the State’s largest generators must come from
renewable sources by 2020. There is an administrative penalty of 5 cents per kilowatthour for noncompliance. Generation from

any facility that came on line after 1999 is eligible.

WI  Senate Bill 459 strengthened the State RPS with a requirement that, by 2015, each utility’s renewable share of total generation
must be at least 6 percentage points above the renewable share from 2001 to 2003. There is also a non-binding goal.

In 2008, three States (Michigan, Missouri, and Ohio)
enacted new renewable legislation, and three
others (Delaware, Maryland, and Massachusetts)
modified existing legislation. Missouri’s new RPS was
approved by voters in the November 2008 election. In
California, voters rejected two propositions that
would have strengthened the State RPS. One would
have increased the renewable requirement to 50 per-
cent of electricity generated by 2025 and allowed for
the use of a 20-year feed-in tariff [38]; the other would
have established a $5 billion fund to support renew-
able electricity generation and transportation pro-
jects. The propositions were not supported by many
environmentalists, who saw them as poorly written
and potentially causing harm to the renewable indus-
try. Both were defeated easily.

Michigan. Public Act 295 [39] established Michi-
gan’s first RPS. Signed into law in October 2008, the
Act requires that all electricity suppliers generate
10 percent of their electricity from renewable sources
by 2015. There are also intermediate benchmarks.
Each supplier has its own standard, based on current
levels of renewable generation. Coal-fired plants
that sequester at least 85 percent of their emissions
also qualify toward the target, as do all renewable
technologies except new hydroelectric facilities;
however, improvements on existing hydroelectric
facilities will receive energy credits. Like most pro-
grams, Michigan’s RPS will use RECs to promote
compliance. Bonus credits are given to solar genera-
tors as well as facilities using in-State labor and
manufactured equipment [40]. Up to 10 percent of
the total requirement may be met through energy
optimization and advanced system credits, which
lower electricity demand.

Missouri. On November 4, 2008, voters approved
Proposition C [41], changing Missouri’s renewable
goal into an enforceable mandate. The requirement
goes into effect in 2011 with a 2-percent renewable
target, which increases in four phases to reach the

final 15-percent target by 2021. REC trading will be
used, with in-State renewable generation eligible for
1.25 REC for each megawatthour of electricity gener-
ated. A small percentage of the overall renewable
requirement must be met through solar generation.
Suppliers subject to the RPS are required to offer
their retail costumers a rebate of $2.00 per installed
watt of small-scale solar systems.

Ohio. In May 2008, Ohio enacted legislation [42] that
requires most retail electricity providers to produce
25 percent of their electricity from alternative
energy resources by 2025. Alternatives are defined
as low-carbon technologies, including nuclear energy
and coal with carbon sequestration. Plants that come
on line after 1998 are considered eligible toward
meeting the target. Within the 25-percent require-
ment is a separate provision that increases the
required renewable share of annual generation
from 0.25 percent in 2009 to 12.5 percent in 2024.
There are also energy efficiency and load-reducing
requirements. Municipal and cooperative suppliers
are exempt from all provisions.

REC trading is expected to help Ohio achieve its
requirements. The REC prices will be capped at
$45 per megawatthour, with more severe penalties
incurred if the solar requirement is not met; however,
there is also a provision that exempts suppliers from
the mandates if they can show that they would incur
incremental costs 3 percent above the total cost of a
conventional alternative. Suppliers exempted from
the annual requirement may have to meet stiffer
compensatory targets in subsequent years.

Delaware. Senate Bill 328 [43] amended Delaware’s
existing RPS by awarding offshore wind 3.5 times
as many credits as are received by conventional
renewable technologies toward meeting the mandate.
Analysis has shown that this provision makes off-
shore wind development economical under business-
as-usual assumptions.
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Maryland. House Bill 375 [44] increased the State’s
renewable energy requirement to 20 percent of total
generation by 2022. The requirement must be met
with resources classified in the legislation as “tier 1,”
which include all renewable forms of generation
except existing large hydroelectric facilities. Senate
Bill 348 [45], also enacted in 2008, expanded the defi-
nition of tier 1 resources to include “poultry litter-to-
energy” facilities. Also included in the tier 1 resource
target is a solar energy mandate that increases
annually until it reaches 2 percent in 2022. Smaller
amounts of electricity generated from tier 2 resources
(large hydropower facilities) are included until 2019.

Along with its increased mandatory target, House Bill
375 includes higher compliance caps. A shortfall in
renewable generation from tier 1 resources other
than solar energy will cost a supplier 4 cents per kilo-
watthour. If it can be shown, however, that achieving
the target would cost more than one-tenth of the sup-
plier’s total energy sales, the target may be deferred
until the next year (an “off-ramp” that was added
with the higher compliance caps in House Bill 375).
Penalties for solar shortfalls are much larger, 45
cents per kilowatthour in the initial shortfall year,
but they decrease by 5 cents annually until they reach
and remain at 5 cents per kilowatthour beginning in
2023. Funds generated from the penalties will go to
an energy investment fund for support of renewable
energy technology advancement and deployment.

Massachusetts. The State RPS requirements are
modeled through 2014 in AEO2009. Electricity sup-
pliers in Massachusetts are required to increase their
annual renewable generation from 4 percent of total
generation in 2009 to 9 percent in 2014. The State
DOER has the option of extending the 1-percent
annual increase through 2020. Renewable require-
ments beyond 2014 are not assumed in AEO2009. In
December 2008, the DOER enacted regulations estab-
lishing a target of 15 percent renewable generation by
2020, with the presumption of increasing the target
thereafter. AEO2009 is based on regulations in effect
as of November 2008 and does not include the new
target.

Updated State Air Emissions Regulations

Regional Greenhouse Gas Initiative

In September 2008, the first U.S. mandatory auction
of CO, emission permits occurred among six States
in the Northeast that are part of the Regional Green-
house Gas Initiative (RGGI). The RGGI program

includes 10 Northeastern States that have agreed to
curtail and reverse growth in CO4 emissions. It covers
all electricity generating units with a capacity of at
least 25 megawatts and requires them to hold an
allowance for each ton of CO4 emitted [46].

The first year of mandatory compliance is 2009 and
each State’s CO, “carbon budget” already has been
determined. The budgets consist of historically based
baselines with a cushion for emissions growth, so that
meeting the cap is expected to be relatively easy
initially and become more difficult over time. Over-
all, the RGGI region must maintain emissions of 188
million tons CO, for the next 5 years, followed by a
mandatory 2.5-percent annual decrease through
2018, when the CO, emissions level should be 10 per-
cent below the initial calculated budget. The require-
ments are expected to cover 95 percent of CO,
emissions from the region’s electric power sector.
Each State has its own emissions budget, and the
allowances will be auctioned at a uniform price across
the entire region.

Before the first auction, several rules were agreed to
by the States:

* Auctions will be held quarterly, following a single-
round, sealed-bid format.

* Allowances will be sold at a uniform price, which
is the highest price of the rejected bids.

+ States may hold a small number of allowances for
their own use; however, most States have decided
to auction all their allowances.

* Each emitter must buy one allowance for every
ton of CO, emitted.

* Future allowances will be made available for pur-
chase up to 4 years before their official vintage
date, as a way to control price fluctuations.

* A reserve price of $1.86 per allowance in real
dollars will be in effect for each auction, as a way
to preserve allowance prices in auctions where
demand is low and to avoid collusion among emit-
ters that could threaten a fair market.

* The revenue from the auctions can be spent at the
State’s discretion, although at least 25 percent
must go to a fund that benefits consumers and
promotes low-carbon energy development.

In the first auction, the six participating States
(Connecticut, Maine, Maryland, Massachusetts,
Rhode Island, and Vermont) sold 12,600,000 allow-
ances at a price of $3.07 per allowance [47]. The next
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auction, held in December 2008, included the original
six States along with New York, New Jersey, New
Hampshire, and Delaware. Issues such as emission
leakage [48], which is especially relevant in the Mid-
Atlantic region, have been studied, but no specific
solutions have been implemented.

RGGI is included in the AEO2009 reference case. The
effect is minimal in the early years, given the rela-
tively generous emissions budget. Because it is diffi-
cult to capture the nuances of State initiatives in
NEMS, which is a regional model, independent esti-
mates were made for the Mid-Atlantic region to deter-
mine eligible generation facilities and their emissions
caps (for Pennsylvania, an observing member that it
is not participating in the cap-and-trade program and
is not subject to any mandatory reductions, emissions
are not restricted).

Western Climate Initiative

Developed independently of RGGI, the Western Cli-
mate Initiative (WCI) [49] is also a regional GHG re-
duction program. Participants in the WCI include
seven U.S. States (Arizona, California, Montana, New
Mexico, Oregon, Utah, and Washington) and four
Canadian Provinces, with additional observer States
and provinces in the United States, Canada, and
Mexico.

The WCI seeks to reduce GHG emissions to levels 15
percent below 2005 emissions by 2020. Reductions
will be achieved through an allowance cap-and-trade
program, and each participating State or province
will be able to determine its own allowance allocation
method. Allowances will be based on a regionally
agreed emissions estimate, likely taking into account
some growth in GHG emissions through the first year
of mandatory compliance in 2012. Although each ju-
risdiction will choose the specifics of allowance distri-
bution, a minimum of 10 percent of allowances must
be auctioned in 2012, and the requirement rises in
subsequent years. In the initial compliance year, elec-
tricity generators and large industrial facilities in the
WCI region, as well as outside facilities with energy
products consumed in the region, will be required to
provide one allowance for each ton of CO, equivalent
released into the atmosphere.

WCl is similar to RGGI, but they also have important
differences. Although the first phase of the WCI pro-
gram (2012 to 2015) will not cover emissions from fos-
sil fuels used in smaller facilities or in mobile sources,

all fuels are expected to be covered by 2015, including
those used in the transportation, industrial, and resi-
dential sectors (none of which is covered by RGGI in
any period). All fuels will be regulated upstream at
the distributor level. The 2015 cap will grow above
the first phase cap, which covers only facilities emit-
ting more than 10,000 tons CO4 equivalent annually.
Those sources will continue to be covered after the
inclusion of combustion fuels, but the emissions will
not be counted twice. Larger stationary facilities will
be regulated at the emission source, and their fuels
will not be subject to upstream regulation. Mandatory
emissions monitoring of the stationary sources will
begin in January 2010.

Another distinction is that the WCI will account for
nitrous oxide, methane, hydrofluorocarbons, per-
fluorocarbons, and sulfur hexafluoride, not just COq
as in RGGI. The additional GHGs will be measured in
terms of their COg-equivalent global warming poten-
tials, and allowances will be issued accordingly. WCI
documents estimate that 90 percent of the region’s
GHG emissions will be subject to regulation after
additional combustion fuels are included in 2015.

Although no final caps have been determined, the
permissible GHG ceiling will decline over the pro-
gram, which currently ends in 2020. No formal deter-
mination of how to continue the program beyond
2020 has been made. In order to control the price of
allowances, a reserve price will be set as the floor. Up
to 49 percent of emissions reductions may occur
through offset programs such as forestation and agri-
culture reform. The list of qualifying offsets remains
to be determined but must be agreed on by all partici-
pants. There are still some details to be worked out
between the WCI and the individual jurisdictions
within the region that have their own GHG mitiga-
tion laws. Two prime examples are California, which
has passed its own GHG legislation, and British
Columbia, which is mitigating emissions through a
tax. The issues will be addressed after the specifics of
the program have been determined.

Unlike RGGI, the WCI is not included in the AEO-
2009 reference case, because the WCI model rules
were released after November 2008. Similarly, the
Midwestern Climate Initiative, which is in a prelimi-
nary stage, is not included in AEO2009. Regional and
State GHG initiatives continue to evolve rapidly,
and it is likely that AEO2010 will include additional
programs.
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Endnotes for Legislation and Regulations

1. Including several ballot initiatives for energy-related
legislation, where the results of the balloting are
known.

2. For the complete text of the Food, Conservation, and
Energy Act of 2008, see web site http://frwebgate.
Access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_cong
_public_laws&docid=f:publ246.110.pdf.

3. On December 23, 2008, after the November 2008 cut-
off date for inclusion of changes in Federal and State
laws and regulations in AEO2009, the United States
Court of Appeals for the District of Columbia issued a
new ruling that remanded but did not vacate CAIR,
noting that “Allowing CAIR to remain in effect until it
is replaced by a rule consistent with our opinion would
at least temporarily preserve the environmental val-
ues.” Source: United States Court of Appeals for
the District of Columbia Circuit, No. 05-1244, web
site www.epa.gov/airmarkets/progsregs/cair/docs/
CAIRRemand Order.pdf. This change allows the EPA
to modify CAIR to address the objections raised by the
Court in its earlier decision while leaving the rule in
place. The change is not reflected in AEO2009.

4. For complete text of the Emergency Economic Stabili-
zation Act of 2008, including Division B, “Energy
Improvement and Extension Act of 2008,” see web site
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?db
name=110_cong bills&docid=f{:h1424enr.txt.pdf.

5. “Closed-loop” refers to fuels that are grown specifi-
cally for energy production, excluding wastes and resi-
dues from other activities, such as farming, landscap-
ing, forestry, and woodworking.

6. Defense Energy Support Center, “Compilation of
United States Fuel Taxes, Inspection Fees, and Envi-
ronmental Taxes and Fees” (July 9, 2008).

7.U.S. Department of Transportation, National High-
way Traffic Safety Administration, “Summary of Fuel
Economy Performance,” NHTSA-2007-28040-0001
(Washington, DC, March 2007), web site www.regula-
tions.gov/fdmspublic/component/main?main=
DocumentDetail&o=09000064802ad392.

8. U.S. Department of Transportation, National High-
way Traffic Safety Administration, 49 CFR Parts 523,
531, 533, 534, 536, and 537 [Docket No. NHTSA-
2008-0089] RIN 2127-AK29, Notice of Proposed
Rulemaking: Average Fuel Economy Standards Pas-
senger Cars and Light Trucks Model Years 2011-2015
(Washington, DC, April 2008), pp. 14-15, web site
www.nhtsa.dot.gov/portal/site/nhtsa/menuitem.
43ac99aefa80569eea57529cdba046a0/.

9. A vehicle’s footprint is defined as the wheelbase (the
distance from the center of the front axle to the center
of the rear axle) times the average track width (the dis-
tance between the center lines of the tires) of the vehi-
cle in square feet.

10. U.S. Department of Transportation, National High-
way Traffic Safety Administration, Preliminary Regu-
latory Impact Analysis: Corporate Average Fuel Econ-
omy for MY 2011-2015 Passenger Cars and Light
Trucks (Washington, DC, April 2008), pp. 374-375,
web site www.nhtsa.gov/staticfiles/DOT/NHTSA/
Rulemaking/Rules/Associated%20Files/ CAFE_2008_
PRIA.pdf.

11. Most recently, the Consolidated Omnibus Appropria-
tions Act of 2008 (Public Law 110-161, H.R. 2764)
included the OCS moratorium as Sections 104, 105
and 412.

12. “OCS Lands Act History,” web site www.mms.gov/
aboutmms/OCSLA/ocslahistory.htm.

13. “OCS Lands Act History,” web site www.mms.gov/
aboutmms/OCSLA/ocslahistory.htm.

14. “Congressional Action to Help Manage Our Nation’s
Coasts,” web site http://coastalmanagement.noaa.gov/
czm/czm_act.html.

15. U.S. Department of the Interior, Minerals Manage-
ment Service, “2001-Forward MRM Statistical Infor-
mation: Reported Royalty Revenues,” web site www.
mrm.mms.gov/mrmwebstats/home.aspx.

16. See web site www.mms.gov/aboutmms/pdffiles/ocsla.
pdf, p. 21, paragraph 1.

17. See web site www.mms.gov/ooc/newweb/publications/
2003%20FACT.pdf, p. 7.

18. Energy Policy Act of 2005, Title III, Subtitle G,
Section 384, “Coastal Impact Assistance Program,” p.
147, web site www.epa.gov/oust/fedlaws/publ_109-
058.pdf.

19. U.S. Department of the Interior, Minerals Manage-
ment Service, Report to Congress: Comprehensive
Inventory of U.S. OCS Oil and Natural Gas Resources:
Energy Policy Act of 2005—Section 357 (Washington,
DC, February 2006), pp. v and vi, web site www.mms.
gov/PDFs/2005EPAct/InventoryRTC.pdf.

20. For the complete text of the Energy Policy Act of 2005,
see web site http:/frwebgate.access.gpo.gov/cgi-bin/
getdoc.cgi?dbname=109_cong_public_laws&docid=f:
publ058.109.pdf.

21. See AEO2008 for more detailed discussion of the pro-
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Introduction

This section of the AEO provides discussions on
selected topics of interest that may affect future
projections, including significant changes in assump-
tions and recent developments in technologies for
energy production, supply, and consumption. Issues
discussed this year include trends in world oil prices
and production; the economics of plug-in electric
hybrids; the impact of reestablishing the moratoria
on oil and natural gas drilling on the Federal OCS;
expectations for oil shale production; the economics
of bringing natural gas from Alaska’s North Slope to
U.S. markets; the relationship between natural gas
and oil prices; the impacts of uncertainty about
construction costs for power plants; and the impact of
extending the renewable PTC for 10 years. Last, in
view of growing concerns about GHG emissions, the
topics discussed also include the impacts of such con-
cerns on investment decisions and their handling in
AE02009.

The topics explored in this section represent current,
emerging issues in energy markets; however, many of
the topics discussed in AEOs published in recent
years remain relevant today. Table 4 provides a list of
titles from the 2008, 2007, and 2006 AEOs that are
likely to be of interest to today’s readers. They can be
found on EIA’s web site at www.eia.doe.gov/oiaf/aeo/
otheranalysis/aeo_analyses.html.

World Oil Prices and Production Trends
in AEO2009

The oil prices reported in AEO2009 represent the
price of light, low-sulfur crude oil in 2007 dollars [50].

Projections of future supply and demand are made for
“liquids,” a term used to refer to those liquids that
after processing and refining can be used inter-
changeably with petroleum products. In AEO2009,
liquids include conventional petroleum liquids—such
as conventional crude oil and natural gas plant
liquids—in addition to unconventional liquids, such
as biofuels, bitumen, coal-to-liquids (CTL), gas-to-
liquids (GTL), extra-heavy oils, and shale oil.

Developments in the world oil market over the course
of 2008 exemplify how the level and expected path of
world oil prices can change even over a period of days,
weeks, or months. The difficulty for projecting prices
into the future continues when the period of interest
extends through 2030. Long-term world oil prices are
determined by four fundamental factors: investment
and production decisions by the Organization of the
Petroleum Exporting Countries (OPEC); the econom-
ics of non-OPEC conventional liquids supply; the eco-
nomics of unconventional liquids supply; and world
demand for liquids. Uncertainty about long-term
world oil prices can be considered in terms of develop-
ments related to one or more of these factors.

Recent Market Trends

The first 6 months of 2008 saw the continuation of
the previous years’ increases in oil prices, spurred by
rising demand that was satisfied by relatively
high-cost exploration and production projects, such as
those in ultra-deep water and oil sands, at a time
when shortages in everything from skilled labor to
steel were driving up costs of even the most basic
production projects. An apparent lack of demand

Table 4. Key analyses from “Issues in Focus” in recent AEOs

AEO02008

AE02007

AE02006

Impacts of Uncertainty in Energy Project

Impacts of Rising Construction and

Economic Effects of High Oil Prices

Costs Equipment Costs on Energy Industries

Limited Electricity Generation Supply and
Limited Natural Gas Supply Cases
Sectors

Trends in Heating and Cooling
Degree-Days: Implications for Energy
Demand

Liquefied Natural Gas: Global Challenges

Manufacturing

World Oil Prices and Production Trends
in AEO2008

Energy Demand: Limits on the Response
to Higher Energy Prices in the End-Use

Miscellaneous Electricity Services
in the Buildings Sector

Industrial Sector Energy Demand:
Revisions for Non-Energy-Intensive

Impacts of Increased Access to Oil and
Natural Gas Resources in the Lower 48

Changing Trends in the Refining Industry

Energy Technologies on the Horizon

Advanced Technologies for Light-Duty

Vehicles

Nonconventional Liquid Fuels

Federal Outer Continental Shelf

Alaska Natural Gas Pipeline Developments

Coal Transportation Issues

Mercury Emissions Control Technologies

U.S. Greenhouse Gas Intensity and the
Global Climate Change Initiative
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response to high prices in developing countries, China
and India in particular, led to expectations of continu-
ing high oil prices and the bidding up of prices for the
inputs needed to increase supply, such as labor, drill-
ing rigs, and other factors. Given the apparent lack of
consumer response to price increases, lags in increas-
ing supply, and the limited availability of light crude
oils, some analysts believed that a price of $200 per
barrel was plausible in the near term.

By July 2008, when world oil prices neared $150 per
barrel, it had become apparent that petroleum con-
sumption in the first half of the year was lower than
anticipated, and that economic growth was slowing.
August saw the beginning of the current global credit
crisis and a further weakening of demand; and since
September 2008, the global economic downturn has
reduced consumers’ current and prospective near-
term demand for oil while at the same time the global
credit crunch has restricted the ability of some suppli-
ers to raise capital for projects to increase future
production.

In the second half of 2008, producer and consumer
expectations regarding the imbalance of supply and
demand in the world oil market were essentially
reversed. Before August, market expectations for the
future economy indicated that demand would outpace
supply despite planned increases in production capac-
ity. After September, expectations became so dismal
that OPEC’s October 24 announcement of a 1.5-
million-barrel-per-day production cut was followed
by a drop in oil prices.

Although the impacts of the current economic down-
turn and credit crisis on petroleum demand are likely
to be large in the near term, they also are likely to be
relatively short-lived. National economies and oil
demand are expected to begin recovering in 2010. In
contrast, their impacts on oil production capacity
probably will not be realized until the 2010-2013
period, when current new investments in capacity,
had they been made, would have begun to result in
more oil production. As a result, just at the time when
demand is expected to recover, physical limits on pro-
duction capacity could lead to another wave of price
increases, in a cyclical pattern that is not new to the
world oil market.

Long-Term Prospects

Developments in past months demonstrate how
quickly and drastically the fundamentals of oil prices
and the world liquids market as a whole can change.

Within a matter of months, the change in current and
prospective world liquids demand has affected the
perceived need for additional access to conventional
resources and development of unconventional liquids
supply and reversed OPEC production decisions. The
price paths assumed in AEO2009 cover a broad range
of possible future scenarios for liquids production and
oil prices, with a difference of $150 per barrel (in real
terms) between the high and low oil price cases
in 2030. Although even that large difference by no
means represents the full range of possible future oil
prices, it does allow EIA to analyze a variety of scenar-
ios for future conditions in the oil and energy markets
in comparison with the reference case.

Reference Case

The AEO2009 reference case is a “business as usual”
trend case built on the assumption that, for the
United States, existing laws, regulations, and prac-
tices will be maintained throughout the projection
period. The reference case assumes that growth in the
world economy and liquids demand will recover by
2010, with growth beginning in 2010 and continuing
through 2013, when world demand for liquids sur-
passes the 2008 level. In the longer term, world eco-
nomic growth is assumed to be roughly constant, and
demand for liquids returns to a gradually increasing
long-term trend. As the global recession fades, oil
prices (in real 2007 dollars) begin rebounding, to $110
per barrel in 2015 and $130 per barrel in 2030.

Meeting the long-term growth of world liquids
demand requires higher cost supplies, particularly
from non-OPEC producers, as reflected in the refer-
ence case by a 1.1-percent average annual increase in
the world oil price after 2015. Increases from OPEC
producers will also be needed, but the organization is
assumed to limit its production growth so that its
share of total world liquids supply remains at approxi-
mately 40 percent.

The growth in non-OPEC production comes primar-
ily from increasingly high-cost conventional produc-
tion projects in areas with inconsistent fiscal or
political regimes and from expensive unconventional
liquids production projects. The return to historically
high price levels would encourage the continuation of
recent trends toward “resource nationalism,” with
foreign investors having less access to prospective
areas, less attractive fiscal regimes, and higher explo-
ration and production costs than in the first half of
this decade.
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Low Price Case

The AEO2009 low price case assumes that oil prices
remain at $50 per barrel between 2015 and 2030. The
low price case assumes that free market competition
and international cooperation will guide the develop-
ment of political and fiscal regimes in both consuming
and producing nations, facilitating coordination and
cooperation between them. Non-OPEC producers are
expected to develop fiscal policies and investment reg-
ulations that encourage private-sector participation
in the development of their resources. OPEC is
assumed to increase its production levels, providing
50 percent of the world’s liquids in 2030. The avail-
ability of low-cost resources in both non-OPEC and
OPEC countries allows prices to stabilize at relatively
low levels, $50 per barrel in real 2007 dollars, and
reduces the impetus for consuming nations to invest
in the production of unconventional liquids as heavily
as in the reference case.

High Price Case

The AEO2009 high price case assumes not only that
there will be a rebound in oil prices with the return of
world economic growth but also that they will con-
tinue escalating rapidly as a result of long-term
restrictions on conventional liquids production. The
restrictions could arise from political decisions as well
as resource limitations. Major producing countries,
both OPEC and non-OPEC, could use quotas, fiscal
regimes, and various degrees of nationalization to
increase their national revenues from oil production.
In that event, consuming countries probably would
turn to high-cost unconventional liquids to meet
some of their domestic demand. As a result, in the
high price case, oil prices rise throughout the projec-
tion period, to a high of $200 per barrel in 2030.
Demand for liquids is reduced by the high oil prices,
but the demand reduction is overshadowed by severe

limitations on access to, and availability of, conven-
tional resources.

Components of Liquid Fuels Supply

In the reference case, total liquid fuels production in
2030 is about 20 million barrels per day higher than
in 2007 (Table 5). Decisions by OPEC member coun-
tries about investments in new production capacity
for conventional liquids, along with limitations on
access to non-OPEC conventional resources, limit the
increase in production to 11.3 million barrels per day,
and their share of total global liquid fuels supply
drops from 96 percent in 2007 to 88 percent in 2030.

Global production of unconventional petroleum lig-
uids rises in the reference case. Production from Ven-
ezuela’s Orinoco belt and Canada’s oil sands
increases but remains less than is economically viable
because of access restrictions in Venezuela and envi-
ronmental concerns in Canada. As a result, uncon-
ventional petroleum liquids production increases by
only 3.6 million barrels per day, to 6 percent of global
liquid fuels supply in 2030. Relatively high prices also
encourage growth in production of CTL, GTL,
biofuels, and other nonpetroleum unconventional
liquids (which include stock withdrawals, blending
components, other hydrocarbons, and ethers) from
1.7 million barrels per day in 2007 to 7.4 million
barrels per day (7 percent of total liquids supplied) in
2030.

In the low price case, from 2015 to 2030, oil prices are
on average almost 60 percent lower than in the refer-
ence case. As described above, a lower price path
could be caused by increased access to resources in
non-OPEC countries and decisions by OPEC member
countries to expand their production. In the low price
case, conventional crude oil production rises to
93.6 million barrels per day in 2030, the equivalent of

Table 5. Liquid fuels production in three cases, 2007 and 2030 (million barrels per day)

2030
Projection 2007 Reference Low oil price High oil price
Conventional liquids
Conventional crude oil and lease condensate 71.0 77.3 93.6 57.7
Natural gas plant liquids 8.0 124 11.2 12.1
Refinery gain 2.1 2.7 3.2 2.1
Subtotal 81.1 92.4 108.1 71.9
Unconventional liquids
01l sands, extra-heavy crude oil, shale oil 2.0 5.6 6.7 6.1
Coal-to-liquids, gas-to-liquids 0.2 1.6 0.8 2.8
Biofuels 1.2 5.4 3.3 7.7
Other 0.3 0.4 04 0.4
Subtotal 3.7 13.0 11.2 17.0
Total 84.8 105.4 119.3 88.9
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89 percent of total liquids production in 2030 in the
reference case. Total conventional liquids production
in the low price case rises above 100 million barrels
per day in 2024 and continues upward to 108.1 mil-
lion barrels per day in 2030.

Production of unconventional petroleum liquids is
also higher in the low price case than in the refer-
ence case, despite their generally higher costs. The
increase is based on assumed changes in access to
resources. In the low price case, Venezuela’s produc-
tion of extra-heavy oil in 2030 increases to 3.0 million
barrels per day, compared with 1.2 million barrels per
day in the reference case—a 150-percent increase
that more than compensates for a decrease of 0.5 mil-
lion barrels per day in production from Canada’s oil
sands. As a result, total production of unconventional
petroleum liquids in 2030 is 1.1 million barrels per
day higher in the low price case than in the reference
case. Production of CTL, GTL, biofuels, and other un-
conventional liquids in 2030 (primarily in the United
States, China, and Brazil) is 2.9 million barrels per
day lower than in the reference case, because the
profitability of such projects is reduced.

In the high price case, from 2015 to 2030, oil prices
average 56 percent more than in the reference case
because of severe restrictions on access to non-OPEC
conventional resources and reductions in OPEC pro-
duction. Conventional liquids production in 2030
is 71.9 million barrels per day, down by 9.2 million
barrels per day from 2007 production. Access limita-
tions also constrain production of Venezuelan extra-
heavy oil, which in 2030 totals 0.8 million barrels per
day, or 0.4 million barrels per day less than in the
reference case. Production of unconventional liquids
from Canada’s oil sands in 2030 is 0.9 million barrels
per day higher than in the reference case, however, at
5.1 million barrels per day in 2030, which more than
makes up for the decrease in production of extra-
heavy oil.

Production of CTL, GTL, biofuels, and other uncon-
ventional liquids totals 3.5 million barrels per day
more in 2030 in the high price case than in the refer-
ence case, primarily because China’s CTL production
in 2030 is approximately 0.8 million barrels per day
more than in the reference case, and Brazil’s biofuels
production is 1.0 million barrels per day more than in
the reference case. In the United States, GTL produc-
tion starts in 2017 and increases to 0.4 million barrels
per day in 2030 in the high oil price case.

Economics of Plug-In Hybrid Electric
Vehicles

PHEVs have gained significant attention in recent
years, as concerns about energy, environmental, and
economic security—including rising gasoline prices—
have prompted efforts to improve vehicle fuel econ-
omy and reduce petroleum consumption in the trans-
portation sector. PHEVs are particularly well suited
to meet these objectives, because they have the poten-
tial to reduce petroleum consumption both through
fuel economy gains and by substituting electric power
for gasoline use.

PHEVs differ from both conventional vehicles, which
are powered exclusively by gasoline-powered internal
combustion engines (ICEs), and battery-powered
electric vehicles, which use only electric motors.
PHEVs combine the characteristics of both systems.

Current PHEV designs use battery power at the start
of a trip, to drive the vehicle for some distance until
a minimum level of battery power is reached (the
“minimum state of charge”). When the vehicle has
reached its minimum state of charge, it operates on a
mixture of battery and ICE power, similar to some
hybrid electric vehicles (HEVs) currently in use. In
charge-depleting operation, a PHEV is a fully func-
tioning electric vehicle. Some HEVs also can operate
in charge-depleting operation, but only for limited
distances and at low speeds. Also, PHEVSs can be engi-
neered to run in a blended mode of operation, where
an onboard computer determines the most efficient
use of battery and ICE power.

PHEVs are unique in that their batteries can be re-
charged by plugging a power cord into an electrical
outlet. The distance a PHEV can travel in all-electric
(charge-depleting) mode is indicated by its designa-
tion. For example, a PHEV-10 is designed to travel
about 10 miles on battery power alone before switch-
ing to charge-sustaining operation.

Although PHEV purchase decisions may be based in
part on concerns about the environment or national
energy security, or by a preference for the newest
vehicle technology, a comprehensive evaluation of the
potential for wide-scale penetration of PHEVs into
the LDV transportation fleet requires, among other
things, an analysis of economic costs and benefits for
typical consumers. In general, consumers will be
more willing to purchase PHEVs rather than con-
ventional gasoline-powered vehicles if the economic
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benefits of doing so exceed the costs incurred. There-
fore, an understanding of the economic benefits and
costs of purchasing a PHEV is, in general, a funda-
mental factor in determining the potential for con-
sumer acceptance that would allow PHEVs to
compete seriously in LDV markets.

The major economic benefit of purchasing a PHEV is
its significant fuel efficiency advantage over a conven-
tional vehicle (Table 6). The PHEV can use recharge-
able battery power over its all-electric range before
entering charge-sustaining mode, and its all-electric
operation is more energy-efficient than either a con-
ventional ICE vehicle or the hybrid mode of an HEV
(or the hybrid operation of the PHEV itself).

On a gasoline-equivalent basis (with electricity effi-
ciency estimated “from the plug”) a PHEV’s charge-
depleting battery system gets on average about
105 mpg, well above even the most efficient petro-
leum-based ICE. When the PHEV enters charge-
sustaining mode, it also takes advantage of its hybrid
ICE-battery operation to achieve a relatively efficient
42 mpg. As a result, the total annual fuel expendi-
tures for a PHEV, combining both electricity costs
and gasoline, are lower than those of a conventional
ICE vehicle using gasoline. The fuel savings are
amplified when the PHEV’s all-electric range is
increased, when gasoline prices are high, or when the
difference between gasoline prices and electricity
prices increases (Figure 7).

Although the lower fuel costs of PHEVs provide an
obvious economic benefit, currently they are signifi-
cantly more expensive to buy than a comparable

Table 6. Assumptions used in comparing
conventional and plug-in hybrid electric vehicles

Conventional
Characteristics ICE® PHEV®
Fuel efficiency 105
(miles per gallon 35 (charge-depleting mode)
of gasoline 42
equivalent) (charge-sustaining mode)
Discount rate 10 percent 10 percent
Discount period 6 years 6 years
Ar%nual vehicle- 14,000 14,000
miles traveled
Electricity price - $0.10

per kilowatthour

aLight-duty vehicle with gasoline-powered internal combustion
engine.

bLight-duty vehicle with lithium-ion battery for charge-depleting
mode and hybrid gasoline-powered internal combustion and bat-
tery engine for charge-sustaining mode.

conventional vehicle. The price difference results
from the costs of the PHEV’s battery pack and the hy-
brid system components that manage the use and
storage of electricity. The incremental cost of the bat-
tery pack depends on its storage capacity, power out-
put, and chemistry. For example, the electricity
storage requirements for a PHEV-40, designed to
travel about 40 miles on battery power alone before
switching to charge-sustaining operation, are consid-
erably larger than those for a PHEV-10. In terms of
power output, PHEV batteries will be engineered to
meet the typical performance needs of LDVs, such as
acceleration.

Currently two competing chemistries are seen as
viable options for PHEV batteries—nickel metal
hydride (NiMH) and lithium-ion (Li-Ion)—with dif-
ferent strengths and weaknesses. NiMH batteries are
cheaper to produce per kilowatthour of capacity and
have a proven safety record; however, their relative
weight may limit their use in PHEVs. Li-Ion batteries
have the potential to store significantly more electric-
ity in lighter batteries; however, their use in PHEVs
currently is limited by concerns about their calendar
life, cycle life, and safety. Different vehicle manufac-
turers have reached different conclusions about
which battery chemistry they will use in their initial
PHEV offerings, but the majority consensus is that
Li-Ion batteries have the most promise for the long
term [51], and in this analysis they are assumed to be
the battery of choice.

The second cost element associated with PHEVs is
the cost of the additional electronic components
and hardware required to manage vehicle electrical
systems and provide electrical motive power. The

Figure 7. Value of fuel saved by a PHEV compared
with a conventional ICE vehicle over the life of the
vehicles, by gasoline price and PHEYV all-electric
driving range

7,000 - Fuel savings (2007 dollars) Fuel price (2007 dollars)

$6 per gallon
6,000 -
5,000 - $5 per gallon
St - $4 per gallon
3,000 -

$3 per gallon
2,000 - /
1,000 -

PHEYV all-electric range (miles)
10 15 20 25 30 35 40 45 50 55 60
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conventional vehicle systems on a PHEV may be less
costly than those on conventional gasoline vehicles,
because the PHEV’s engine and (if required) trans-
mission are smaller, but the saving is negated by the
additional costs associated with the electric motor,
power inverter, wiring, charging components, ther-
mal packaging to prevent battery overheating, and
other parts.

An example of the differences in various vehicle sys-
tem costs (excluding the battery pack) between a
PHEV-20, designed to travel about 20 miles on
battery power alone before switching to charge-
sustaining operation, and a similar conventional
vehicle is shown in Table 7 [52]. The estimated incre-
mental cost of the PHEV-20 shown in the table
represents the combined incremental costs of all
vehicle systems other than the battery, at production
volumes expected in 2020 or 2030.

The combined costs of the PHEV battery and battery
supporting systems together represent the total
incremental costs of a PHEV compared to a conven-
tional gasoline vehicle. In the long run, however, the
costs of PHEV battery and vehicle systems are not
expected to remain static. Successes in research and
development are expected to improve battery charac-
teristics and reduce costs over time. In addition, as
more Li-Ion batteries and system components are
produced, manufacturers are expected to improve
production techniques and decrease costs through
economies of scale (Figure 8).

Table 7. Conventional vehicle and plug-in electric
hybrid system component costs for mid-size vehicles
at volume production (2007 dollars)

Vehicle component Conventional ICE PHEV-20

Enginelexhaust 2,357 1,370
Transmission 1,045 625
Accessory power 210 300
Electric traction 40 1,542
Starter motor 40 —
Electric motor — 893
Power inverter — 528
Electronics thermal — 121
On-vehicle charging system — 460
Other battery/storage costs 30 809
Fuel storage (tank) 10 10
Accessory battery 20 15
Pack tray — 170
Pack hardware — 500
Battery thermal — 114
Total 3,682 5,106
PHEY incremental cost — 1,424

To incentivize purchases of initial PHEV offerings,
the recently passed EIEA2008 grants a tax credit of
$2,500 for PHEVs with at least 4 kilowatthours of
battery capacity (about the size of a PHEV-10 bat-
tery), with larger batteries earning an additional
$417 per kilowatthour up to a maximum of $7,500 for
light-duty PHEVs, which would be reached at a bat-
tery size typical for a PHEV-40 [563]. The credit will
apply until 250,000 eligible PHEVs are sold or until
2015, whichever comes first.

ARRA2009, which was enacted in February 2009,
modifies the PHEV tax credit so that the minimum
battery size earning additional credits is 5 kilo-
watthours and the maximum allowable credit based
on battery size remains unchanged at $5,000. ARRA-
2009 also extends the number of eligible vehicles from
a cumulative total of 250,000 for all manufacturers to
more than 200,000 vehicles per manufacturer, with
no expiration date on eligibility. After a manufac-
turer’s cumulative production of eligible PHEVs
reaches 200,000 vehicles, the tax credits are reduced
by 50 percent for the preceding 2 quarters and to
25 percent of the initial value for the preceding third
and fourth quarters. ARRA2009 is not considered in
AE02009.

As a result of the EIEA2008 tax credit, the combined
cost of a PHEV battery and PHEV system in 2010 will
be lower than it would be without the credit. More-
over, even after the credit has expired, incentivizing
the purchase of PHEVs in the near term will allow
both battery and battery-system manufacturers to
achieve earlier economies of scale through greater
initial sales, thus allowing battery and systems costs
to decline more quickly than would have been the case
without the tax credit. As a result, the combined
incremental costs for PHEVs are expected to be

Figure 8. PHEV-10 and PHEV-40 battery and other
system costs, 2010, 2020, and 2030 (2007 dollars)
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significantly lower in 2030, when economies of scale
and learning have been fully realized (Figure 9).

A typical consumer may be willing to purchase a
PHEV instead of a conventional ICE vehicle when the
economic benefit of reduced fuel expenditures is
greater than the total incremental cost of the PHEV.
On that basis, PHEVs face a significant challenge.
Even in 2030, the additional cost of a PHEV is pro-
jected to be higher than total fuel savings unless gaso-
line prices are around $6 per gallon (Figure 10). In the
meantime, the cost challenge for PHEVs is even
greater (Figure 11), which leads to an important
problem: if consumers do not choose to buy PHEVs
because they are not cost-competitive with conven-
tional vehicles in the near term, then PHEV sales
volumes will not be sufficient to induce the economies
of scale assumed for this analysis.

Figure 9. Incremental cost of PHEV purchase with
EIEA2008 tax credit included compared with
conventional ICE vehicle purchase, by PHEV
all-electric driving range, 2010, 2020, and 2030
(2007 dollars)
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Figure 11. PHEV fuel savings and incremental
vehicle cost by gasoline price and PHEYV all-electric
driving range, 2010 and 2020 (2007 dollars)
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In addition to the economic challenge, PHEVs also
face uncertainty with respect to Li-Ion battery
life and safety [54]. Further, they will continue to
face competition from other vehicle technologies,
including diesels, grid-independent gasoline-electric
hybrids, FFVs, and more efficient conventional gaso-
line vehicles, all of which are likely to become more
fuel-efficient in the next 20 years.

Future advances in Li-Ion battery technology could
address economic, lifetime, and safety concerns, pav-
ing the way for large-scale sales and significant pene-
tration of PHEVs into the U.S. LDV fleet. For
example, a technological breakthrough could conceiv-
ably allow for smaller batteries with the same capac-
ity and power output, thus lowering incremental
costs and making PHEVs attractive on a cost-benefit
basis. Also, there are at least two non-economic argu-
ments in favor of PHEVSs. First, PHEVs could signifi-
cantly reduce GHG emissions in the transportation

Figure 10. PHEY fuel savings and incremental
vehicle cost by gasoline price and PHEV all-electric
driving range, 2030 (2007 dollars)
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Figure 12. PHEV annual fuel savings per vehicle
(gallons) by all-electric driving range
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sector, depending on the fuels used to produce elec-
tricity. Second, PHEVs use less gasoline than conven-
tional ICE vehicles (Figure 12). If PHEVs displaced
conventional ICE vehicles, U.S. petroleum imports
could be reduced [55].

Impact of Limitations on Access to Oil
and Natural Gas Resources in the Federal
Outer Continental Shelf

The U.S. offshore is estimated to contain substantial
resources of both crude oil and natural gas, but until
recently some of the areas of the lower 48 OCS have
been under leasing moratoria [56]. The Presidential
ban on offshore drilling in portions of the lower 48
OCS was lifted in July 2008, and the Congressional
ban was allowed to expire in September 2008, remov-
ing regulatory obstacles to development of the
Atlantic and Pacific OCS [57, 58].

Although the Atlantic and Pacific lower 48 OCS
regions are open for exploration and development in
the AEO2009 reference case, timing issues constrain
the near-term impacts of increased access. The U.S.
Department of Interior, MMS, is in the process of
developing a leasing program that includes selected
tracts in those areas, with the first leases to be offered
in 2010 [59]; however, there is uncertainty about the
future of OCS development. Environmentalists are
calling for a reinstatement of the moratoria. Others
cite the benefits of drilling in the offshore. Recently,
the U.S. Department of the Interior extended the
period for comment on oil and natural gas develop-
ment on the OCS by 180 days and established other
processes to allow more careful evaluation of poten-
tial OCS development.

Assuming that leasing actually goes forward on the
schedule contemplated by the previous Administra-
tion, the leases must then be bid on and awarded, and
the wining bidders must develop exploration and
development plans and have them approved before
any wells can be drilled. Thus, conversion of the
newly available OCS resources to production will
require considerable time, in addition to financial
investment. Further, because the expected average
field size in the Pacific and Atlantic OCS is smaller
than the average field size in the Gulf of Mexico, a
portion of the additional OCS resources may not be as
economically attractive as available resources in the
Gulf.

Estimates from the MMS of undiscovered resources
in the OCS are the starting point for EIA’s estimate of

the OCS technically recoverable resource. Adding
the mean MMS estimate of undiscovered technically
recoverable resources to proved reserves and inferred
resources in known deposits, the remaining techni-
cally recoverable resource (as of January 1, 2007) in
the OCS is estimated to be 93 billion barrels of crude
oil and 456 trillion cubic feet of natural gas (Table 8).
The OCS areas that were until recently under mora-
toria in the Atlantic, Pacific, and Eastern/Central
Gulf of Mexico are estimated to hold roughly 20 per-
cent (18 billion barrels) of the total OCS technically
recoverable 0il—10 billion barrels in the Pacific and
nearly 4 billion barrels each in the Eastern/Central
Gulf of Mexico and Atlantic OCS. Roughly 76 trillion
cubic feet of natural gas (or 17 percent) is estimated
to be in areas formerly under moratoria, with nearly
37 trillion cubic feet in the Atlantic, 18 trillion cubic
feet in the Pacific, and 21 trillion cubic feet in the
Eastern/Central Gulf of Mexico. It should be noted
that there is a greater degree of uncertainty about
resource estimates for most of the OCS acreage
previously under moratoria, owing to the absence of
previous exploration and development activity and
modern seismic survey data.

To examine the potential impacts of reinstating the
moratoria, an OCS limited case was developed for

Table 8. Technically recoverable resources of
crude oil and natural gas in the Outer Continental
Shelf, as of January 1, 2007

Crude oil Natural
(billion gas (trillion
Resource area and category barrels) cubic feet)
Undiscovered resources
Gulf of Mexico 34.29 183.21
Eastern and Central Gulf of
Mexico (earliest leasing in 2022) 3.65 21.46
Pacific (earliest leasing in 2010) 10.50 18.43
Atlantic (earliest leasing in 2010) 3.92 36.50
Alaska 26.61 132.06
Total undiscovered 78.97 391.66
Proved reserves
Gulf of Mexico 3.66 14.55
Pacific 0.44 0.81
Atlantic 0.00 0.00
Alaska 0.03 0.00
Total proved reserves 4.13 15.36
Inferred reserves
Gulf of Mexico 9.33 48.83
Pacific 0.89 0.26
Atlantic 0.00 0.00
Alaska 0.00 0.00
Total inferred reserves 10.21 49.09
Total OCS resources 93.31 456.11
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AEO02009. 1t is based on the AEO2009 reference case
but assumes that access to the Atlantic, Pacific, and
Eastern/Central Gulf of Mexico OCS will be limited
again by reinstatement of the moratoria as they
existed before July 2008. In the OCS limited case,
technically recoverable resources in the OCS total
75 billion barrels of oil and 380 trillion cubic feet of
natural gas.

The projections in the OCS limited case indicate that
reinstatement of the moratoria would decrease
domestic production of both oil and natural gas and
increase their prices (Table 9). The impact on domes-
tic crude oil production starts just before 2020 and
increases through 2030. Cumulatively, domestic
crude oil production from 2010 to 2030 is 4.2 percent
lower in the OCS limited case than in the reference
case. In 2030, lower 48 offshore crude oil production
in the OCS limited case (2.2 million barrels per day)
is 20.6 percent lower than in the reference case
(2.7 million barrels per day), and total domestic crude
oil production, at 6.8 million barrels per day, is 7.4
percent lower than in the reference case (Figure 13).

Figure 13. U.S. total domestic oil production in two
cases, 1990-2030 (million barrels per day)
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In 2007, domestic crude oil production totaled 5.1 mil-
lion barrels per day.

With limited access to the lower 48 OCS, U.S. de-
pendence on imports increases, and there is a small
increase in world oil prices. Oil import dependence in
2030 is 43.4 percent in the OCS limited case, as com-
pared with 40.9 percent in the reference case, and the
total annual cost of imported liquid fuels in 2030 is
$403.4 billion, 7.1 percent higher than the projection
of $376.6 billion in the reference case. The average
price of imported low-sulfur crude oil in 2030 (in 2007
dollars) is $1.34 per barrel higher, and the average
U.S. price of motor gasoline price is 3 cents per gallon
higher, than in the reference case.

As with liquid fuels, the impact of limited access to
the OCS on the domestic market for natural gas
is seen mainly in the later years of the projection.
Cumulative domestic production of dry natural gas
from 2010 through 2030 is 1.3 percent lower in the
OCS limited case than in the reference case. Because
the volume of technically recoverable natural gas in
the OCS areas previously under moratoria accounts
for less than 5 percent of the total U.S. technically
recoverable natural gas resource base, the impacts for
natural gas volumes are smaller, relative to the base-
line supply level, than those for oil volumes.

In 2030, dry natural gas production from the lower 48
offshore totals 4.1 trillion cubic feet in the OCS
limited case, as compared with 4.9 trillion cubic feet
in the reference case. The reduction in offshore sup-
ply of natural gas in the OCS limited case is partially
offset, however, by an increase in onshore production.
Reduced access in the OCS limited case results in
higher natural gas prices, which increase the projec-
tion for U.S. onshore production in 2030 by 0.2 tril-
lion cubic feet over the reference case projection. The

Table 9. Crude oil and natural gas production and prices in two cases, 2020 and 2030

Natural gas
Crude oil Motor gasoline Natural gas price
production Crude oil price price production (2007 dollars
(million barrels (2007 dollars (2007 dollars (trillion per thousand
Projection per day) per barrel) per gallon) cubic feet) cubic feet)
2020
Reference case 6.48 115.45 3.60 21.48 6.75
OCS limited case 6.21 115.56 3.60 21.27 6.83
Difference from reference case -0.27 0.10 0.00 -0.21 0.08
Percent difference from reference case -4.2 0.1 0.0 -0.7 1.2
2030
Reference case 7.37 130.43 3.88 23.60 8.40
OCS limited case 6.83 131.76 3.91 23.00 8.61
Difference from reference case -0.54 1.34 0.03 -0.60 0.21
Percent difference from reference case -74 1.0 0.8 -2.6 2.5
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average U.S. wellhead price of natural gas in 2030
(per thousand cubic feet, in 2007 dollars) is 21 cents
higher in the OCS limited case, and net imports
increase by 240 billion cubic feet. The higher average
wellhead price for natural gas from the lower 48
States in the OCS limited case is associated with a
decrease in consumption of 360 billion cubic feet in
2030 relative to the reference case. Total U.S. produc-
tion of dry natural gas is 210 billion cubic feet less in
2020 and 600 billion cubic feet less in 2030 in the OCS
limited case than projected in the reference case
(Figure 14).

Offshore production, particularly in the OCS, has
been an important source of domestic crude oil and
natural gas supply, and it continues to be a key source
of domestic supply throughout the projections either
with or without the restoration of leasing moratoria
as they existed before 2008.

Expectations for Oil Shale Production
Background

Oil shales are fine-grained sedimentary rocks that
contain relatively large amounts of kerogen, which
can be converted into liquid and gaseous hydrocar-
bons (petroleum liquids, natural gas liquids, and
methane) by heating the rock, usually in the absence
of oxygen, to 650 to 700 degrees Fahrenheit (in situ
retorting) or 900 to 950 degrees Fahrenheit (surface
retorting) [60]. (“Oil shale” is, strictly speaking, a
misnomer in that the rock is not necessarily a shale
and contains no crude oil.) The richest U.S. oil
shale deposits are located in Northwest Colorado,
Northeast Utah, and Southwest Wyoming (Table 10).
Currently, those deposits are the focus of petroleum
industry research and potential future production.

Figure 14. U.S. total domestic dry natural gas
production in two cases, 1990-2030
(trillion cubic feet per year)
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Among the three States, the richest oil shale deposits
are on Federal lands in Northwest Colorado.

The Colorado deposits start about 1,000 feet under
the surface and extend down for as much as another
2,000 feet. Within the oil shale column are rock for-
mations that vary considerably in kerogen content
and oil concentration. The entire column ultimately
could produce more than 1 million barrels oil equiva-
lent per acre over its productive life. To put that num-
ber in context, Canada’s Alberta oil sands deposits are
expected to produce about 100,000 barrels per acre.

The recoverable oil shale resource base is character-
ized by oil yield per ton of rock, based on the Fischer
assay method [61]. Table 10 summarizes the approxi-
mate recoverable oil shale resource within the three
States, based on the relative oil concentration in the
oil shale rock. In addition to oil, the estimates include
natural gas and natural gas liquids, which make up 15
to 40 percent of the total recoverable energy, depend-
ing upon the specific shale rock characteristics and
the process used to extract the oil and natural gas.
The three States contain about 800 billion barrels of
recoverable oil in deposits with expected yields of
more than 20 to 25 gallons oil equivalent per ton,
which are more attractive economically than deposits
with lower concentrations of oil. In comparison,
on December 31, 2007, U.S. crude oil reserves were
21 billion barrels, or roughly 2.5 percent of the
amount potentially recoverable from oil shale depos-
its in the three States [62].

Oil Shale Production Techniques

Liquids and gases can be produced from oil shale rock
by either in situ or surface retorting. During the
mid-1970s and early 1980s, the petroleum industry
focused its efforts primarily on underground mining
and surface retorting, which consumes large volumes
of water, creates large waste piles of spent shale, and
extracts only the richest portion of the oil shale

Table 10. Estimated recoverable resources from
oil shale in Colorado, Utah, and Wyoming

Recoverable oil resource
(billion barrels
oil equivalent)

Oil concentration
(gallons oil equivalent
per ton of rock)

>10 1,500
>15 1,200
>20 850
>25 750
>30 420
>40 250
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formation. There were also some experiments using a
“modified in situ process,” in which rock was mined
from the base of the oil shale formation, explosive
charges were set in the mined-out area (causing the
roof to collapse and fragmenting the rock into smaller
masses), and underground fires were set on the
rubble to extract natural gas and petroleum liquids.
The combustion proved difficult to control, however,
and the process produced only low yields of petroleum
liquids. Surface subsidence and aquifer contamina-
tion were additional issues.

The in situ processes now under development raise
the temperature of shale formations by using electri-
cal resistance or radio wave heating in wells that are
separate from the production wells. Also being con-
sidered are “ice walls”—commonly used in construc-
tion—both to keep water out of the areas being
heated and to keep the petroleum liquids that are pro-
duced from contaminating aquifers. The benefits of
those methods include uniform heating of the forma-
tion; high yields of gas and liquid per ton of rock;
production of high-quality liquids that commingle
naphtha, distillates, and fuel oil and can be upgraded
readily to marketable products; production yields of
more than 1 million barrels per acre in some loca-
tions; no requirement for disposal and remediation of
waste rock; reduced water requirements; scalability,
so that additional production can be added readily to
an existing project at production costs equal to or less
than the cost of the original project; and lower overall
production costs. Given these advantages, an in situ
process is likely to be used if large-scale production of
oil shale is initiated.

Although the technical feasibility of in situ retorting
has been proved, considerable technological develop-
ment and testing are needed before any commitment
can be made to a large-scale commercial project. EIA
estimates that the earliest date for initiating con-
struction of a commercial project is 2017. Thus, with
the leasing, planning, permitting, and construction of
an in situ oil shale facility likely to require some
5 years, 2023 probably is the earliest initial date for
first commercial production.

Economic Issues

Because no commercial in situ oil shale project has
ever been built and operated, the cost of producing oil
and natural gas with the technique is highly uncer-
tain. Current estimates of future production costs
range from at least $70 to more than $100 per barrel
oil equivalent in 2007 dollars. Therefore, future oil

shale production will depend on the rate of technolog-
ical progress and on the levels and volatility of future
oil prices.

Technology progress rates will determine how quick-
ly the costs of in situ oil shale extraction can be
brought down and how quickly natural gas and petro-
leum liquids can be produced from the process.
The in situ retorting techniques currently available
require the production zone to be heated for 18 to
24 months before full-scale production can begin.

In addition to price levels, the volatility of oil prices
is particularly important for a high-cost, capital-
intensive project like oil shale production, because
price volatility increases the risk that costs will not
be recovered over a reasonable period of time. For
example, if oil prices are unusually low when produc-
tion from an oil shale project begins, the project might
never see a positive rate of return.

Public Policy Issues

Development of U.S. oil shale resources also faces a
number of public policy issues, including access to
Federal lands, regulation of COy emissions, water
usage and wastewater disposal, and the disturbance
and remediation of surface lands. If the petroleum
industry were not permitted access to Federal lands
in the West, especially in Northwest Colorado, the
industry would be excluded from the largest and most
economical portion of the U.S. oil shale resource base.

In addition, current regulations of the U.S. Bureau of
Land Management require that any mineral produc-
tion activity on leased Federal lands also produce
any secondary minerals found in the same deposit.
On Federal oil shale lands, deposits of nahcolite (a
naturally occurring form of sodium bicarbonate, or
baking soda) are intermixed with the oil shales. Rela-
tive to oil and other petroleum products, nahcolite is a
low-value commodity, and its price would fall even
further if its production increased significantly. Thus,
co-production of nahcolite could increase the cost of
producing oil shale significantly, while providing
little revenue in return.

Bringing Alaska North Slope Natural Gas
to Market

At least three alternatives have been proposed over
the years for bringing sizable volumes of natural gas
from Alaska’s remote North Slope to market in the
lower 48 States: a pipeline interconnecting with the
existing pipeline system in central Alberta, Canada;
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a GTL plant on the North Slope; and a large LNG
export facility at Valdez, Alaska. NEMS explicitly
models the pipeline and GTL options [63]. The “what
if” LNG option is not modeled in NEMS.

This comparison analyzes the economics of the three
project options, based on the oil and natural gas price
projections in the AEO2009 reference, high oil price,
and low oil price cases. The most important factors in
the comparison include expected construction lead
times, capital costs, and operating costs. Others in-
clude lower 48 natural gas prices, world crude oil and
petroleum product prices, interest rates, and Federal
and State regulation of leasing, royalty, and produc-
tion tax rates. Each option also presents unique tech-
nological challenges.

Natural Gas Resources and Production Costs

Natural gas exists either in oil reservoirs as associ-
ated-dissolved (AD) natural gas or in gas-only reser-
voirs as nonassociated (NA) natural gas. Of the 35.4
trillion cubic feet of AD gas reserves discovered on the
Central North Slope in conjunction with existing oil
fields, 93 percent is located in four fields: Prudhoe
Bay (23 trillion cubic feet), Point Thomson (8 trillion
cubic feet), Lisburne (1 trillion cubic feet), and
Kuparak (1 trillion cubic feet) [64]. Together, those
resources are sufficient to provide 4 billion cubic feet
of natural gas per day for a period of 24 years, at an
expected average cost of $1.12 per thousand cubic feet
(2007 dollars) [65]. The cost estimate is relatively low,
because an extensive North Slope infrastructure has
been built and paid for with revenues from oil produc-
tion, and because there is considerably less explora-
tion, development, and production risk associated
with known deposits of AD natural gas.

Although additional AD natural gas might be discov-
ered offshore or in the Arctic National Wildlife Ref-
uge, most of the “second tier” discoveries in areas to
the west and south of the Central North Slope are
expected to consist of NA natural gas in gas-only
reservoirs. Production costs for gas-only reservoirs
are expected to be considerably higher than those for
AD natural gas, because they are in remote locations.
In addition, the full costs of their development will
have to be paid for with revenues from the natural gas
generated at the wellhead.

For the first tier of North Slope NA natural gas (29.2
trillion cubic feet) production costs are expected to
average $7.91 per thousand cubic feet (2007 dollars).
For the second tier, production costs are expected to

average $11.03 per thousand cubic feet. Because the
cost of producing NA natural gas is substantially
greater than the cost of producing AD natural gas,
this analysis uses the lower production costs for AD
natural gas to evaluate the economic merits of the
three facility options examined.

Facility Cost Assumptions

Of the three facility options, the costs associated with
an Alaska gas pipeline are reasonably well defined,
because they are based on the November 2007 pipe-
line proposals submitted to the State of Alaska by
ConocoPhillips and TransCanada Pipelines, in com-
pliance with the requirements of the Alaska Gasline
Inducement Act. Costs associated with GTL and LNG
facilities are more speculative, because they are based
on the costs of similar facilities elsewhere in the
world, adjusted for the remote Alaska location and for
recent worldwide increases in construction costs
(Table 11).

Key assumptions for all the options analyzed include
natural gas feedstock requirements of 4 billion cubic
feet per day, natural gas heating values, characteris-
tics of the operations, and State and Federal income
tax rates. The time required for planning, obtaining
required permits, and facility construction is unique
to each facility. Other key assumptions that are
unique to each option include the following: for the
Alaska pipeline option, the tariff rate for the existing
pipeline from Alberta to Chicago and the spot price
for natural gas in Chicago; for the LNG facility
option, capital and operating costs, including the cost
of building a pipeline from the North Slope to lique-
faction and storage facilities in Valdez, and the value
of LNG delivered in Asia and Valdez (which is
contractually tied to oil prices); and for the GTL facil-
ity option, the time required to conduct tests to deter-
mine whether the Trans Alaska Pipeline System
(TAPS) should be operated in batch or commingled
mode with GTL, the production level and mix of prod-
uct, the oil pipeline tariff and tanker rates to U.S.

Table 11. Assumptions for comparison of three
Alaska North Slope natural gas facility options

Pipeline LNG GTL

Assumption option option option
Natural gas conversion efficiency
(percent) 94 80 60
Capital costs
(billion 2007 dollars) 27.6 33.9 575
Operating costs
(million 2007dollars per year) 263.0 392.9 894.3
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West Coast refiners, and the price of GTL products
relative crude oil prices. The costs of testing and pos-
sibly converting TAPS into a batching crude/product
pipeline are not included for the GTL option.

Discussion

To compare the economics of the three options, an
internal rate of return (IRR) was calculated for each
alternative, based on the projected average price of
light, low-sulfur crude oil and the projected average
price of natural gas on the Henry Hub spot market in
the AEO2009 reference, high oil price, and low oil
price cases for the 2011-2020 and 2021-2030 periods
(Table 12). The IRR calculations (Figures 15 and 16)
assume that the average prices for the period in which
a facility begins operation will persist throughout the
20-year economic life of the facility. Projected crude
oil prices show considerably more variation across the
cases and time periods than do Henry Hub natural
gas prices, affecting the relative economics of the
three options. In 2030, in the low and high oil price
cases, crude oil prices are $50 and $200 per barrel, re-
spectively, and lower 48 natural gas prices are $8.70

Table 12. Average crude oil and natural gas prices
in three cases, 2011-2020 and 2021-2030

2011-2020 2021-2030
Oil price
(2007 dollars per barrel)
Reference 107.32 123.26
High oil price 154.24 193.25
Low oil price 51.61 50.31
Natural gas price
(2007 dollars per million Btu)
Reference 7.04 8.21
High oil price 7.52 8.50
Low oil price 6.24 7.88

Figure 15. Average internal rates of return for three
Alaska North Slope natural gas facility options
in three cases, 2011-2020 (percent)
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and $9.62 per million Btu, respectively (all prices in
2007 dollars).

The AEO2009 projections show wide variations in oil
prices, which are set outside the NEMS framework to
reflect a range of potential future price paths. For
natural gas prices, variations across the cases are
smaller, reflecting the feedbacks in NEMS that
equilibrate supply, demand, and prices in the natural
gas market model. Natural gas price increases are
held in check by declines in demand (especially in the
electric power sector) and increases in natural gas
drilling, reserves, and production capacity. Converse-
ly, natural gas price declines are held in check by in-
creases in demand and decreases in drilling, reserves,
and production capacity. Natural gas prices are also
restrained because only a small portion of the natural
gas resource base is consumed through 2030, and the
marginal cost of natural gas supply increases slowly.

IRRs for the pipeline option respond to natural gas
price levels, whereas IRRs for the GTL and LNG
options respond to crude oil prices (Figures 15 and
16). From 2021 through 2030, IRRs for the pipeline
option vary by 15 to 17 percent across the three price
cases, whereas those for the GTL and LNG options
vary by 4 to 24 percent and 7 to 27 percent, respec-
tively. On that basis, the pipeline option would be
considerably less risky than either the GTL or LNG
option. Also, the pipeline would involve significantly
less engineering, construction, and operation risk
than either of the other options.

The potential viability of an Alaska natural gas pipe-
line is bolstered by the fact that BP, ConocoPhillips,
and TransCanada Pipelines already have committed
to building a pipeline. All three have extensive

Figure 16. Average internal rates of return for three
Alaska North Slope natural gas facility options
in three cases, 2021-2030 (percent)
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experience in building and financing large-scale
energy projects, and both BP and ConocoPhillips
have access to substantial portions of the less expen-
sive North Slope AD natural gas reserves. Given that
institutional support, along with the prospect for ade-
quate rates of return, the natural gas pipeline option
appears to have the greatest likelihood of being built.

Because the GTL option does not include the cost of
testing and adapting the existing TAPS oil pipeline to
GTL products—which would require third-party co-
operation and likely cost reimbursement—the GTL
rates of return are overstated. In addition, the GTL
results include considerable uncertainty with regard
to capital and operating costs and future environmen-
tal constraints on GTL plants. Prospects for Alaska
GTL facilities are further clouded by the current
absence of project sponsors.

Of the three options, an LNG export facility shows
the highest rates of return in the reference and high
price cases; however, it shows low rates of return in
the low price case. The project risk associated with
the LNG option is considerably less than that for the
GTL option but greater than for the pipeline option.
The LNG option is further undermined by the fact
that there are large reserves of stranded natural gas
elsewhere in the world that have a significant compet-
itive advantage both because of their proximity to
large consumer markets and because they would not
require construction of an 800-mile supply pipeline
through difficult terrain. Although there is definite
interest in the LNG export option in Alaska, current
advocates of the project have not yet secured letters of
intent from potential buyers to purchase the LNG,
nor do they have ownership of low-cost AD reserves,
extensive experience in the management of large-
scale projects, or strong financial backing. Finally, if
shale deposits in the rest of the world turn out to be as
rich in natural gas as those in the United States,
worldwide demand for LNG could be reduced consid-
erably from the levels that were expected just a few
years ago.

Other Issues

The analysis described here focused primarily on the
relative economics and risks associated with each of
three options for a facility to bring natural gas from
Alaska’s North Slope to market. There are, in addi-
tion, a number of other issues that could be important
in determining which facility option could proceed
to construction and operation, four of which are
described briefly below.

Resolving ownership issues for the Point
Thomson natural gas condensate field lease.
The State of Alaska has revoked the Point Thomson
lease from the original leaseholders. Point Thomson
holds approximately 8 trillion cubic feet of recover-
able natural gas reserves, and without that supply,
the existing North Slope AD reserves would be insuf-
ficient to supply a natural gas pipeline over a 20-year
lifetime. The 35.4 trillion cubic feet of existing
AD natural gas reserves on the Central North Slope
includes Point Thomson’s 8 trillion cubic feet, and
without those reserves only 27.4 trillion cubic feet of
North Slope gas reserves would be available, provid-
ing just 18.8 years of supply for a facility with a capac-
ity of 4 billion cubic feet per day. As long as the
ownership issue of the Point Thomson lease remains
unresolved, the possibility of pursuing construction
of any of the three options is diminished.

Obtaining permits for an Alaska natural gas
pipeline in Canada. The pipeline option could
encounter significant permitting issues in Canada,
similar to those that have already been encountered
by the Mackenzie Delta natural gas pipeline, whose
construction has been significantly delayed as the
result of a failure to secure necessary permits. Be-
cause there have been no filings for Canadian permits
by any Alaska natural gas pipeline sponsor, the sever-
ity of this potential problem cannot be determined.

Exporting Alaska LNG to foreign consumers.
Some parties in the United States have called for a
halt to current exports of LNG from Alaska to over-
seas markets. If Alaska were prohibited from export-
ing LNG to overseas consumers, the financial risk
associated with any new Alaska LNG facility would
increase significantly, because the financial viability
of an LNG facility would be tied solely to lower 48
natural gas prices, which are considerably lower than
overseas natural gas prices.

Shipping GTL products through TAPS. The
joint ownership structure of TAPS could prevent a
minority owner from using the pipeline to ship GTL
from the North Slope south to Valdez and on to
market.

Conclusion

The AEO2009 price cases project greater variance in
oil prices than in natural gas prices. If those cases pro-
vide a reasonable reflection of potential future out-
comes, then the pipeline option in this analysis would
be exposed to less financial risk than the GTL and
LNG options. Additionally, it is the only option that
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already has the commitment of energy companies
capable of financing and constructing such a large,
capital-intensive energy facility. The balance of the
factors evaluated here points to an Alaska natural gas
pipeline as being the most likely choice for bringing
North Slope natural gas to market.

Natural Gas and Crude Oil Prices
in AEO2009

If oil and natural gas were perfect substitutes in all
markets where they are used, market forces would be
expected to drive their delivered prices to near equal-
ity on an energy-equivalent basis. The price of West
Texas Intermediate (WTI) crude oil generally is de-
nominated in terms of barrels, where 1 barrel has an
energy content of approximately 5.8 million Btu. The
price of natural gas (at the Henry Hub), in contrast,
generally is denominated in million Btu. Thus, if the
market prices of the two fuels were equal on the basis
of their energy contents, the ratio of the crude oil
price (the spot price for WTI, or low-sulfur light,
crude oil) to the natural gas price (the Henry Hub
spot price) would be approximately 6.0. From 1990
through 2007, however, the ratio of natural gas prices
to crude oil prices averaged 8.6; and in the AEO2009
projections from 2008 through 2030, it averages 7.7 in
the low oil price case, 14.6 in the reference case, and
20.2 in the high oil price case (Figure 17).

The key question, particularly in the reference and
high oil price cases, is why market forces are not
expected to bring the ratios more in line with recent
history. A number of factors can influence the ratio of
oil prices to natural gas prices, as discussed below.

Crude Oil and Natural Gas Supply Markets
The methods and costs of transporting petroleum and
natural gas are significantly different. The crude oil

Figure 17. Ratio of crude oil price to natural gas
price in three cases, 1990-2030
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supply market is an international market, whereas
the U.S. natural gas market is confined primarily to
North America. In 2007, 43 percent of the oil and
petroleum products consumed in the United States
came by tanker from overseas sources [66]. In con-
trast, only 3 percent of total U.S. natural gas
consumption came from overseas sources, by LNG
tanker. Moreover, the domestic resource bases for the
two fuels are significantly different. It is expected
that lower 48 onshore natural gas resources will play
a dominant role in meeting future domestic demand
for natural gas, whereas imports of crude oil and
petroleum products will continue to account for a
significant portion of U.S. petroleum consumption.

Approximately 180 billion barrels of crude oil re-
serves and undiscovered resources are estimated to
remain in the United States, equal to about 24 years
of domestic consumption at 2007 levels; however,
with more than 70 percent of those resources located
offshore or in the Arctic, they will be relatively expen-
sive to develop and produce [67]. The remaining U.S.
natural gas resource base is much more abundant,
estimated at 1,588 trillion cubic feet or nearly 70
years of domestic consumption at 2007 levels [68]. In
addition, more than 70 percent of remaining U.S.
natural gas resources are located onshore in the lower
48 States, which significantly reduces the cost of new
domestic natural gas production.

The large domestic natural gas resource base has
been estimated in one study to be sufficient to keep
the long-run marginal cost of new domestic natural
gas production between $5 and $8 (2007 dollars) per
thousand cubic feet through 2030; however, the costs
used in that study represent a period when drilling
was unusually expensive, because oil and natural gas
prices were high. In the future, cost for natural gas
development and production could decline signifi-
cantly as the demand for well drilling equipment and
personnel comes into equilibrium with the available
supply for those services [69].

In the AEO2009 reference case, which projects a rela-
tively low long-run marginal cost of natural gas,
domestic production increasingly satisfies U.S. natu-
ral gas consumption. In 2030 more than 97 percent of
the natural gas consumed in the United States is pro-
duced domestically, yet only 31 percent of the cur-
rently estimated U.S. natural gas resource base is
produced by 2030. LNG imports remain a relatively
small portion of U.S. natural gas supply, with their
share peaking in 2018 at 6.5 percent and then falling
to 3.5 percent in 2030.
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The current opportunities for competition between
oil and natural gas are relatively small in the United
States (that is, the two U.S. supply markets are
weakly linked). Although the relatively low costs pro-
jected for production of natural gas make it economi-
cally attractive in U.S. consumption markets where it
competes with oil, particularly in the reference and
high oil price cases, they are not low enough to make
the United States a competitive source of natural gas
for the world LNG market.

Also, large-scale conversion of lower 48 natural gas
into liquid fuels is expected to be precluded by the
inability of project sponsors to secure long-term
natural gas supply contracts at guaranteed prices and
volumes. Natural gas producers are unlikely to be
able or willing to guarantee long-term volumes and
prices.

Substitution of Natural Gas for Petroleum
Consumption

In a relatively high oil price environment, as in the
AEO02009 reference and high oil price cases, consum-
ers can reduce oil consumption through energy con-
servation and by switching to other forms of energy,
such as natural gas, coal, renewables, and electricity.
Natural gas is not necessarily the least expensive
or quickest option to implement (in comparison with
reducing transportation vehicle-miles traveled, for
example).

In the residential, commercial, and electric power
sectors, petroleum consumption is relatively small,
accounting for only 6.5 percent of total U.S. petro-
leum consumption in 2007. Gradually converting all
the petroleum consumption in those sectors to other
fuels would have only a modest impact on natural gas
consumption and prices.

In the industrial sector, the most feasible opportunity
for substituting natural gas for petroleum is in heat
and power uses, which amount to about 0.61 quadril-
lion Btu per year [70]; however, most petroleum con-
sumption in the industrial sector (such as diesel and
gasoline consumption by off-road vehicles in agricul-
tural and construction activities; petroleum coke;
refinery still gas, which is both produced and con-
sumed in refineries; and road asphalt) is not well
suited for conversion to natural gas. Also, there is
considerable uncertainty about the extent to which
petroleum feedstocks for chemical manufacturing
could be replaced with natural gas before 2030. At

a minimum, considerable downstream investment in
chemical manufacturing processes would be required
in order to convert to natural gas feedstock.

The greatest potential for large-scale substitution of
natural gas for petroleum is in the transportation sec-
tor—especially, in local fleet vehicles refueled at a
central facility, such as local buses, which consumed
0.18 quadrillion Btu in 2006 [71]. Wider use of natu-
ral gas as a fuel for transportation fleets also has been
advocated; however, the idea faces significant hurdles
given the relatively low energy density of natural gas;
the cost, size, and weight of onboard storage systems;
and the challenge of establishing a refueling infra-
structure. In addition, any significant increase in
natural gas use could raise natural gas prices suffi-
ciently to reduce the ratio of natural gas prices to oil
prices.

The Honda Civic GX and Civic LX-S vehicles provide
a uniform basis for comparing the attributes of a
natural-gas-fueled LDV (the GX) and a gasoline-
fueled LDV (the LX-S) that use the same design plat-
form (Table 13). The Honda GX is about 34 percent
more expensive, carries 39 percent less fuel (resulting
in a much shorter refueling range of about 200 to 220
miles), and provides 50 percent less cargo space, 19
percent less horsepower, and 15 percent less torque.
Although natural gas has a high octane rating of 130,
the GX horsepower and torque are reduced by the
rate at which natural gas can be injected into the pis-
ton cylinders because of its lower energy density.

Although the higher cost and other disadvantages of
natural gas vehicles could be offset at least partially

Table 13. Comparison of gasoline and natural gas
passenger vehicle attributes

Gasoline- Natural-gas-
fueled fueled
2009 Honda 2009 Honda Percent
Attribute Civic LX-S Civie GX difference
Sticker price
(2007 dollars) 18,855 25,190 34
Curb weight
(pounds) 2,754 2,910 6
Fuel tank capacity
(gallons) 13.2 8.0 -39
Passenger space
(cubic feet) 90.9 90.9 —
Cargo space
(cubic feet) 12.0 6.0 -50
Horsepower
at 6,300 rpm 140 113 -19
Torque
at 4,300 rpm 128 109 -15
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by their lower fuel costs, the lack of an extensive natu-
ral gas refueling infrastructure will remain a difficult
hurdle to overcome. Consumers are unlikely to pur-
chase natural gas vehicles if there is considerable
uncertainty as to whether they can be refueled when
and where they need to be. Similarly, service station
owners are unlikely to install natural gas refueling
equipment if the number of natural gas vehicles on
the road is insufficient to pay for the infrastructure
costs.

In 2008, there were only 778 service stations in the
United States with natural gas refueling capability
out of a total of more than 120,000 service stations
[72]. Public refueling capability for natural gas, etha-
nol, methanol, and electric vehicles has fluctuated
considerably over time, as the different vehicle
options have gained and lost favor with the public.
Even after the more than 15 years that these alterna-
tive fuel options have existed, fewer than 1 percent of
the Nation’s public service stations currently offer
refueling capability for any alternative fuel.

Without an extensive public refueling network, the
potential for market penetration by natural gas vehi-
cles will be limited, and until a substantial number
have been purchased, an extensive public refueling
network is unlikely to develop. Market penetration by
natural gas vehicles is also limited by the many alter-
natives that consumers have for reducing vehicle
petroleum consumption, including buying smaller
vehicles, reducing vehicle-miles traveled, and buying
hybrid electric or, potentially, all-electric vehicles.
In addition, price volatility in crude oil and natural
gas markets obscures the long-term financial viabil-
ity of natural gas vehicles. Consequently, AEO2009
assumes that widespread adoption of natural gas
vehicles in the United States is unlikely under cur-
rent laws and policies.

Conclusion

Through 2030, an abundance of low-cost, onshore
lower 48 natural gas resources, in conjunction with a
limited set of opportunities to substitute natural gas
for petroleum, is projected to raise the ratio of oil
prices to natural gas prices above the historical range,
as reflected in AEO2009 reference and high oil price
cases. Unless there is large-scale growth in the use of
natural gas in the transportation sector, it is unlikely
that fuel substitution in the other end-use sectors will
be sufficient to reduce the price ratio significantly
before 2030.

Electricity Plant Cost Uncertainties

Construction costs for new power plants have in-
creased at an extraordinary rate over the past several
years. One study, published in mid-2008, reported
that construction costs had more than doubled since
2000, with most of the increase occurring since 2005
[73]. Construction costs have increased for plants of
all types, including coal, nuclear, natural gas, and
wind.

The cost increases can be attributed to several fac-
tors, including high worldwide demand for generat-
ing equipment, rising labor costs, and, most
importantly, sharp increases in the costs of materials
(commodities) used for construction, such as cement,
iron, steel, and copper. Commodity prices continued
to rise through most of 2008, but as oil prices dropped
precipitously in the last quarter of the year, commod-
ity prices began to decline. The most recent power
plant capital cost index published by Cambridge
Energy Research Associates (CERA) shows a slight
decline in the index over the past 6 months, and
CERA analysts expect further declines [74].

The current financial situation in the United States
will also affect the costs of future power plant con-
struction. Financing large projects will be more diffi-
cult, and as the slowing economy leads to lower
demand for electricity, the need for new capacity may
be limited. The resultant easing of demand for con-
struction materials and equipment could lead to
lower costs for materials and equipment when new
investment does take place in the future. Fluctuating
commodity prices, combined with the uncertain
financial environment, increase the challenge of
projecting future capital costs.

Because some plant types—coal, nuclear, and most
renewables—are much more capital-intensive than
others (such as natural gas), the mix of future capac-
ity builds and fuels used can differ, depending on the
future path of construction costs. If construction
costs increase proportionately for all plant types,
natural-gas-fired capacity will become more eco-
nomical than more capital-intensive technologies.
Over the longer term, higher construction costs are
likely to lead to higher energy prices and lower energy
consumption.

The AEO2009 version of NEMS includes updated as-
sumptions about the costs of new power plant con-
struction. It also assumes that power plant costs will
be influenced by the real producer price index for
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metals and metal products, leading to a decline in
base construction costs in the later years of the pro-
jections. As sensitivities to the AEO2009 reference
case, several alternative cases assuming different
trends in capital costs for power plant construction
were used to examine the implications of different
cost paths for new power plant construction.

Power Plant Capital Cost Cases

For the AEO2009 reference case, initial capital costs
for new generating plants were updated on the basis
of costs reported in late 2007 and early 2008. The ref-
erence case cost assumptions reflect an increase of
roughly 30 percent relative to the cost assumptions
used in AEO2008, and they are roughly 50 percent
higher than those used in earlier AEOs. Because
there is a strong correlation between rising power
plant construction costs and rising commodity prices,
construction costs in AEO2009 are tied to a producer
price index for metals and metal products. The nomi-
nal index is converted to a real annual cost factor,
using 2009 as the base year. The resulting reference
case cost factor remains nearly flat for the next few
years, then declines by a total of roughly 15 percent to
the end of the projection in 2030. As a result, future
capital costs are lower even before technology learn-
ing adjustments are applied. The same cost factor is
applied to all technology types.

Although the correlation between construction costs
and the producer price index for metals has been high
in recent years, it is possible that costs could be
affected by other factors in the future. There is also
uncertainty in the metals index forecast, as with any
projection. Therefore, the sensitivity cases do not use
the metals index to adjust plant costs but instead use
exogenous assumptions about future cost adjustment
factors to provide a range of cost assumptions.

In the frozen plant capital costs case, base overnight
construction costs for all new electricity generating
technologies are assumed to remain constant at 2013
levels (which is when the cost factor peaks in the ref-
erence case). Because cost decreases still can occur
as a result of technology learning, costs do decline
slightly from 2013 to 2030 in the frozen costs case. In
2030, costs for all technologies are roughly 20 percent
higher than in the reference case.

In the high plant capital costs case, base overnight
construction costs for all new generating plants are
assumed to continue increasing throughout the
projection, by assuming that the cost factor increases

by 25 percentage points from 2013 to 2030. Again,
cost decreases still can occur as a result of technology,
partially offsetting the increases. For most technolo-
gies, however, costs in 2030 are above current costs.
Plant construction costs in 2030 in the high plant cap-
ital costs case are about 50 percent higher than in the
reference case.

In the falling plant capital costs case, base overnight
construction costs for all generating technologies fall
more rapidly than in the reference case, starting in
2013. In 2030, the cost factor is assumed to be 25 per-
centage points below the reference case value.

Results
Capacity Additions

Overall capacity requirements, as well as the mix of
generating types, change across the alternative plant
cost cases. In the reference case, 259 gigawatts of new
generating capacity is added from 2007 to 2030. In the
frozen and high plant costs cases, capacity additions
fall to 247 gigawatts and 237 gigawatts, respectively.
In the falling plant costs case, additions increase to
288 gigawatts.

In all the plant costs cases, the vast majority of new
capacity is fueled by natural gas, in part because coal,
nuclear, and renewable technologies are more capi-
tal-intensive; however, the fuel shares of total builds
do differ among the cases (Figure 18). Coal-fired
plants make up 18 percent of all the new capacity
built in the reference case through 2030. Across the
alternative cases, their share ranges from 9 percent to
20 percent. In the frozen plant costs and high plant
costs cases, no nuclear capacity is built beyond the 1.2
gigawatts of planned additions. In the falling plant

Figure 18. Cumulative additions to U.S. electricity
generation capacity by fuel in four cases, 2008-2030
(gigawatts)
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costs case, more than 20 gigawatts of nuclear capacity
is built. Renewable capacity makes up a 22-percent
share of all new capacity built in the reference case;
the renewable share remains between 21 and 22 per-
cent in the high plant costs and frozen plant costs
cases and increases to 25 percent in the falling plant
costs case.

Electricity Generation and Prices

Differences among the projections for generation fuel
mix in the different cases are not as large as the
differences in the projections for capacity additions,
because the construction cost assumptions do not
affect the operation of existing capacity. Coal main-
tains the largest share of total generation through
2030, ranging from 44 percent to 47 percent in 2030
across the four cases (Figure 19). The renewable
share in 2030 is nearly the same in all the cases, from
14 percent to 15 percent, because all the cases assume
that the same State and regional RPS goals must be
met. In the frozen and high plant costs cases, biomass
co-firing is used predominantly to meet RPS require-
ments, rather than investment in new renewable
capacity. In the falling plant costs case, generation
from biomass co-firing is less than projected in the
reference case, and wind generation provides more of
the renewable requirement.

Nuclear generation provides 18 percent of total gen-
eration in 2030 in the reference case, compared with
16 percent in the frozen and high plant costs cases
and 19 percent in the falling plant costs case. Natu-
ral-gas-fired generation, typically the source of mar-
ginal electricity supply, follows an opposite path,
increasing by 22 percent from the reference case pro-
jection in 2030 in the high plant costs case and
by 14 percent in the frozen plant costs case, and

Figure 19. Electricity generation by fuel in four
cases, 2007 and 2030 (billion Rilowatthours)
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decreasing by 11 percent in the falling plant costs
case. As a result, delivered natural gas prices vary
among the different cases, increasing by as much as
10 percent from the reference case projection in the
high plant costs case and decreasing by 6 percent in
the falling plant costs case. Electricity prices in 2030,
following the trend in natural gas prices, are 5 per-
cent higher than the reference case projection in the
high plant costs case (where electricity prices also rise
in response to higher construction costs) and 5 per-
cent lower than the reference case projection in the
falling plant costs case (Figure 20).

Tax Credits and Renewable Generation
Background

Tax incentives have been an important factor in the
growth of renewable generation over the past decade,
and they could continue to be important in the future.
The Energy Tax Act of 1978 (Public Law 95-618)
established I'TCs for wind, and EPACT92 established
the Renewable Electricity Production Credit (more
commonly called the PTC) as an incentive to promote
certain kinds of renewable generation beyond wind
on the basis of production levels. Specifically, the PTC
provided an inflation-adjusted tax credit of 1.5 cents
per kilowatthour for generation sold from qualifying
facilities during the first 10 years of operation. The
credit was available initially to wind plants and facili-
ties that used “closed-loop” biomass fuels [75] and
were placed in service after passage of the Act and
before June 1999.

The 1992 PTC has lapsed periodically, but it has been
renewed before or shortly after each expiration date,
typically for an additional 1- or 2-year period. In addi-
tion, eligibility has been extended to generation from
many different renewable resources [76], including

Figure 20. Electricity prices in four cases, 2007-2030
(2007 cents per kilowatthour)
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poultry litter, geothermal energy [77], certain hydro-
electric facilities [ 78], “open-loop” biomass [79], land-
fill gas, and, most recently, marine energy resources.
Open-loop biomass and landfill gas currently receive
one-half the PTC value (1 cent rather than the cur-
rent inflation-adjusted 2 cents available to other eligi-
ble resources). Eligibility of new projects for the PTC
was set to expire at the end of 2008, but it was ex-
tended to December 31, 2009, for wind capacity and to
December 31, 2010, for other eligible renewable facili-
ties [80].

As this publication was being prepared, the PTC was
further extended and modified by ARRA2009, which
extends eligibility for the PTC to December 31, 2012,
for wind projects and to December 31, 2013, for all
other eligible renewable resources. In addition, pro-
ject owners may elect to receive a 30-percent ITC in
lieu of the PTC, and may further elect to receive an
equivalent grant in lieu of the ITC. Project owners
electing the grant must commence their projects dur-
ing 2009 or 2010. These recently passed provisions
are not included in AEO2009.

The PTC has contributed significantly to the expan-
sion of the wind industry over the past 10 years. Since
1998, wind capacity has grown by an average of more
than 25 percent per year (Figure 21). Although some
of the more recent growth may be attributable to
State programs, especially the mandatory RPS pro-
grams now in effect in 28 States and the District of
Columbia, the importance of the PTC is evidenced by
the growth of wind power installations in States with-
out renewable mandates, either today or at the time
the installations were constructed, and by the signifi-
cant drop in new wind installations during periods
when the PTC has been allowed to lapse.

Figure 21. Installed renewable generation capacity,
1981-2007 (gigawatts)
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Although other renewable generation facilities, such
as geothermal or poultry litter plants, have been able
to claim the PTC, none has grown as dramatically as
wind power. Possible explanations for their slower
rate of expansion include longer construction lead
times and less favorable economics for some facilities.
In addition, some provisions of the PTC may limit its
ability to be used fully or efficiently for some projects.
For example, project owners that do not pay Federal
income taxes (such as municipal utilities and rural
electric cooperatives) cannot claim the PTC, even
though they may be eligible for other Federal assis-
tance. Also, the owners of for-profit projects must
have sufficient tax liability to claim the full PTC, and
their eligibility for PTC payments may be limited by
the Federal alternative minimum tax law.

The wind industry, in particular, has developed sev-
eral alternative ownership and finance structures to
help minimize the impact of the limitations [81].
There is some evidence, however, that the restric-
tions reduce the value of the PTC to project owners.
In addition, the financial crisis of 2008 may exacer-
bate the problems for some projects [82]. As part of
ARRA2009, developers may, for a limited time, con-
vert the PTC into a 30-percent ITC and then into a
grant. This provision may lessen the impact of the
financial crisis on the ability of wind developers to use
the PTC. As noted above, the provisions of ARRA2009
are not included in AEO2009.

Future Impacts

Because AEO2009 represents only those laws and
policies in effect on or before November 4, 2008, the
renewable energy PTC is assumed to expire at the
end of 2009 for wind and at the end of 2010 for other
eligible renewables; however, the program has a long
history of renewal and extension, and there is consid-
erable interest, both in Congress and in the renew-
able energy industry, in keeping the credit available
over the longer term, as seen in the recent extension
to 2013.

To examine the potential impacts of a PTC extension,
AEO02009 includes a production tax credit extension
case that examines the potential impacts of extend-
ing the current credit through 2019. Because EIA
does not develop or advocate policy, the PTC
extension case is included here only to assess the
potential impacts of such an extension and should not
be construed as a proposal for, or endorsement of, any
legislative action.
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Aside from the expiration date, no changes in current
PTC provisions are assumed in the PTC extension
case. The credit is valued at 2 cents per kilowatthour
(in 2008 dollars, adjusted for projected inflation rates)
for wind, geothermal, and hydroelectric generation
and at 1 cent per kilowatthour for biomass and land-
fill gas [83]. It is assumed that all eligible facilities will
receive the credit for the first 10 years of plant opera-
tion, and that they will use the credit efficiently and
completely, without further modification of the law.
The extension is assumed to be continuous over the
10-year period and not subject to the periodic cycle of
expiration and renewal that has affected the PTC in
the past.

For wind power installations, a 10-year extension of
the PTC results in significantly more capacity growth
than in the reference case (Figure 22). In the near
term, capacity increases would be comparable to
those seen over the past several years, followed by a
period of several years in which the capacity expan-
sion is slower, corresponding to a projected lull in
electricity demand growth. Significant additional
growth in wind capacity occurs thereafter, before the
assumed 2019 expiration date, with total capacity
increasing to approximately 50 gigawatts in 2020, as
compared with 33 gigawatts in the reference case.
Additional capacity expansion occurs after 2020 in
both cases, particularly in the reference case, where
11 gigawatts of installed capacity is added from 2020
to 2030 as compared with 2 gigawatts in the PTC ex-
tension case.

For eligible technologies other than wind, no signifi-
cant changes in capacity installations are projected in
the PTC extension case relative to the reference case.
In part, this may be a result of the shorter lead times

Figure 22. Installed renewable generation capacity
in two cases, 2007-2030 (gigawatts)
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associated with wind technology: wind plants can be
built before the projected slowdown in electricity
demand growth after 2010, potentially “crowding
out” other PTC-eligible investments. In addition, the
economics for wind installations are fundamentally
more favorable than for other PTC-eligible resources,
and the resource base for wind power is more
widespread.

Because eligible renewable generation still accounts
for a relatively small share of total U.S. electricity
generation, the PTC extension case has relatively
minor impacts outside the markets for renewable
generation. A 10-year extension of the PTC reduces
average electricity prices in 2020 by approximately
1 percent relative to the reference case. The extension
costs the Federal Government approximately $7.7
billion from 2010 to 2019 (in 2007 dollars) [84], while
cumulative savings on electricity expenditures from
2010 to 2019 total about $13 billion in comparison
with the reference case.

Total electricity generation in 2020 in the PTC exten-
sion case is less than 0.5 percent greater than in the
reference case. The increase in wind-powered elec-
tricity generation in the PTC extension case primar-
ily offsets the use of natural gas in the power sector,
reducing natural-gas-fired generation by about 5 per-
cent in 2020 compared to the reference case. Impacts
on other generation fuels generally are less than 1
percent. The maximum reduction in CO, emissions
from the electric power sector (occurring before 2020)
is about 0.5 percent compared to the reference case.

Greenhouse Gas Concerns and
Power Sector Planning

Background

Concerns about potential climate change driven by
rising atmospheric concentrations of GHGs have
grown over the past two decades, both domestically
and abroad. In the United States, potential policies to
limit or reduce GHG emissions are in various stages
of development at the State, regional, and Federal
levels. In addition to ongoing uncertainty with
respect to future growth in energy demand and the
costs of fuel, labor, and new plant construction, U.S.
electric power companies must consider the effects of
potential policy changes to limit or reduce GHG emis-
sions that would significantly alter their planning
and operating decisions. The possibility of such
changes may already be affecting planning decisions
for new generating capacity.
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California and 10 States in the Northeast are moving
forward with mandatory emissions reduction pro-
grams. For 10 Northeastern States, 2009 is the
inaugural year of the RGGI, a cap-and-trade program
for power plant emissions of COy [85]. RGGI sets a
cap of 188 million metric tons CO, in 2009 for power
generating facilities with rated capacity greater than
25 megawatts and lowers that cap annually to 169
million metric tons in 2018. Although RGGI repre-
sents the first legally binding regulation of CO4 emis-
sions in the United States and will influence future
decisions about investments in generating capacity,
its overall impact is expected to be modest. In 2006,
COg4 emissions from power plants covered by RGGI
accounted for only 7 percent of the CO4 emitted from
all U.S. power plants, and their total 2006 emis-
sions—at 164 million metric tons—already were
below the 2018 goal of 169 million metric tons.

Other regional initiatives also are being developed.
The WCI consists of seven Western U.S. States and
four Canadian Provinces [86]. A draft rule released in
July 2008 aims at an economy-wide cap on six GHGs,
including COq. The cap level and details of the pro-
gram design still are being developed. In November
2007, the governors of 10 Midwestern States signed
the Midwestern Greenhouse Gas Reduction Accord
[87], currently in the preliminary stages of develop-
ment, with the broad goal of creating a multi-sector,
interstate cap-and-trade program for the member
States.

At the State level, 37 individual States have released
State-specific climate change mitigation plans; how-
ever, the only legally binding requirements outside
the RGGI States are in California, which has passed
Assembly Bill (A.B.) 32, the Global Warming Solu-
tions Act of 2006 [88]. A.B. 32 aims to reduce the
State’s GHG emissions to 1990 levels by 2020.
Although specific regulations associated with A.B. 32
remain to be finalized, the law requires that policies
be designed to meet the reduction targets.

At the national level, numerous bills to reduce GHGs
have been introduced in the U.S. Congress in recent
years. As of July 2008, a total of 235 bills, amend-
ments, and resolutions addressing climate change in
some form had been introduced in the 110th Con-
gress. Nine of the bills—three in the House and six in
the Senate—specifically proposed a cap-and-trade
system for CO,y and other GHGs. Of the nine, the
Boxer-Lieberman-Warner Climate Security Act (S.
3036) progressed the farthest, reaching the floor of
the Senate in June 2008 [89].

Even without the enactment of national emissions
limits, many State utility regulators and the banks
that finance new power plants are requiring assess-
ments of GHG emissions for new projects. For exam-
ple, many State public utility commissions now are
requiring that utilities review projected CO5 emis-
sions in their integrated resource plans (IRPs) [90].
The IRP process is intended to keep public utility reg-
ulators at the State level informed of their utilities’
strategies to meet future demand and supply. The
treatment of projected CO, emissions has differed
among utilities. Some have included an emissions
price in their base case scenarios; others have done so
in alternative scenarios. Typically, the emissions
prices used have ranged from $5 to $80 per metric
ton.

Several major banks in the United States also have
decided to include future CO4 emissions as a factor in
their decisionmaking processes for financing of new
power plants. In February 2008, Citibank, JPMorgan
Chase, and Morgan Stanley announced the formation
of “The Carbon Principles,” which provide climate
change guidelines for advisors and lenders to power
companies in the United States [91]. Adopters of the
principles would commit to:

* Encourage clients to pursue cost-effective energy
efficiency, renewable energy, and other low-
carbon alternatives to conventional generation,
taking into consideration the potential value of
avoided CO, emissions

* Ascertain and evaluate the financial and opera-
tional risk to fossil fuel generation financings
posed by the prospect of domestic CO4 emissions
controls through the application of an “Enhanced
Diligence Process,” and use the results of this dili-
gence as a contribution to the determination
whether a transaction is eligible for financing and
under what terms

* Educate clients, regulators, and other industry
participants regarding the additional diligence
required for fossil fuel generation financings,
and encourage regulatory and legislative changes
consistent with the principles.

Reflecting Concerns Over Greenhouse Gas
Emissions in AEO2009

Key questions in the development of the AEO2009
projections included the degree to which ongoing
debate about potential climate change policies,
together with the actions taken by State regulators
and the financial community, already are affecting
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planning and operating decisions in the electric power
sector, and how best to capture those impacts in the
analysis. Although existing plants continue to be
operated on a least-cost basis without adjustments for
GHG emissions levels, concerns about GHG emis-
sions do appear to be having an impact on decisions
about new plants.

When regulators and banks are reviewing the pro-
jected GHG emissions of new plants in their invest-
ment evaluation process, they are implicitly adding a
cost to some plants, particularly those that involve
GHG-intensive technologies. The implicit cost could
be represented by adding an amount to the operating
costs of plants that emit CO, to reflect the value of
emissions; however, doing so would affect not only
planning decisions for new capacity but also future
utilization decisions for all plants—something that
does not appear to be occurring on a widespread basis
in markets today.

Alternatively, the costs of building and financing new
GHG-intensive capacity could be adjusted to reflect
the implicit costs being added by utilities, their regu-
lators, and the financial community. This option
better reflects current market behavior, which is
focused on discouraging power companies from
investing in high-emission technologies. As a result,
in the AEO2009 reference case, a 3-percentage-point
increase is added to the cost of capital for investments
in GHG-intensive technologies, such as coal-fired
power plants without CCS and CTL plants.

Although the 3-percentage-point adjustment is some-
what arbitrary, its impact in levelized cost terms is
similar to that of a $15 fee per metric ton of CO,, for
investments in new coal-fired power plants without
CCS—well within the range of the results of simula-
tions that utilities and regulators have prepared. The
adjustment should be seen not as an increase in the
actual cost of financing but rather as representing the
implicit costs being added to GHG-intensive projects
to account for the possibility that, eventually, they
may have to purchase allowances or invest in other
projects that offset their emissions.

Two alternative cases were prepared to show how the
representation of investment behavior in the electric
power sector affects the AEO2009 reference case
projections, given uncertainty about the evolution of
potential GHG policies. In the no GHG concern case,
the cost-of-capital adjustment for GHG-intensive
technologies is removed to represent a future in
which concern about GHG emissions wanes or efforts

to implement GHG reduction regulations subside.
This case reflects an approach similar to that used for
the reference case in past AEOs. In the LW110 case,
the GHG emissions reduction policy called for in S.
2191, the Lieberman-Warner Climate Security Act of
2007 introduced in the 110th Congress, is analyzed
[92]. This case illustrates a future in which an explicit
Federal policy limiting GHG emissions is enacted,
affecting both planning and operating decisions.

Because the projected impact of any policy to reduce
GHG emissions will depend on its detailed specifica-
tions—which may differ significantly from those in
the LW110 case—results from the LW110 case do not
apply to other past or future policy proposals. Rather,
projections in the two alternative cases illustrate the
potential importance to the electric power industry of
GHG policy changes, and why uncertainty about such
changes weighs heavily on planning and investment
decisions.

Findings

The imposition of a GHG reduction policy would
affect all aspects of the electric power industry,
including decisions about the types of plants built to
meet growing electricity demand, the fuels used to
generate electricity, the prices consumers will pay in
the future, and GHG emissions from electric power
plants.

Capacity

Generating capacity investment decisions in the two
sensitivity cases differ from those in the AEO2009
reference case (Figure 23). The overall amounts of
new capacity added in the reference case and the no
GHG concern case are similar, but there are differ-
ences in the mix of plant types built. New coal builds
without CCS are higher in the no GHG concern case
than in the reference case, as the concern that new
regulations might be coming dampens investment in
new coal-fired plants in the reference case. On the
other hand, new natural-gas-fired plants, which are
not as GHG-intensive, are more attractive economi-
cally in the reference case. In an environment of
uncertainty about future regulation of COy emis-
sions, natural gas becomes the primary choice for new
capacity additions; without such uncertainty, coal
remains the primary choice. Concern about possible
new regulations plays a role in the construction of a
modest amount of nuclear power and renewable en-
ergy capacity in the reference case, but other incen-
tives also influence their selection. It is unclear
whether utilities would be willing to incur the high
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costs of building new nuclear plants in the absence of
concerns about potential GHG regulations.

The cap-and-trade policy adopted in the LW110 case
changes the mix of capacity additions significantly
relative to the other cases. The adjusted cost of capital
in the reference case increases the cost of building
new GHG-intensive facilities but does not change the
cost of operating those plants already in service or
new plants once they are built. The introduction of an
explicit cap on GHG emissions adds a cost to the emis-
sions generated from existing and new facilities, mak-
ing carbon-intensive coal-fired plants more expensive
to build and operate. As a result, approximately
35 percent of the existing fleet of coal-fired plants is
retired by 2030 in the LW110 case, and 33 percent
more new capacity is added than in the reference case,
replacing the retired capacity. The explicit GHG
emission constraint results in the construction of a
different mix of new capacity additions, with new
nuclear power, renewables, and coal with CCS mak-
ing up a majority of the capacity added. The new
capacity additions lead to a significantly different
portfolio of generation assets and generation by fuel
in 2030.

The results show that implementation of the LW110
case would lead to greater use of coal with CCS,
nuclear, and renewable capacity; however, there is
significant uncertainty around the projections. New
coal-fired plants with CCS equipment have not been
fully commercialized, and it is unclear when they
might be and what they would cost. Similarly, a rapid
expansion of nuclear capacity also would present
challenges, including uncertainty both about the cost
of the plants and about public acceptance of them.
There also may be limits to a rapid expansion of
renewable generation, because many of the best

Figure 23. Cumulative additions to U.S. generating
capacity in three cases, 2008-2030 (gigawatts)
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resources are located far from electricity load centers.
Previous EIA analysis has found that, if the expan-
sion is limited, the electricity industry may rely more
heavily on new natural-gas-fired plants to reduce
GHG emissions, leading to higher allowance costs and
higher electricity prices [93].

Generation by Fuel

Among the three cases examined, total electricity
generation in 2030 is lowest in the LW110 case
(Figure 24 and Table 14). The explicit cap raises
the price of electricity, which over time slows the
growth in demand for electricity, lowering generation
requirements. The opposite is true in the no GHG
concern case, where lower electricity prices stimulate
higher demand for electricity and increase generation
requirements. Generation from coal drops the most
in the LW110 case. Relative to the AEO2009 refer-
ence case, the explicit GHG emission cap reduces the
total amount of electricity generated from all
coal-fired plants by 33 percent and the amount from
coal-fired plants without CCS by 68 percent in 2030,
as older coal plants are retired and the marginal costs
of units still operating, which must hold allowances,
are higher. Despite their high initial capital costs,
new coal-fired units with CCS are less expensive to
operate than traditional coal-fired plants without
CCS, given a tight constraint on CO4 emissions. The
shares of renewables and nuclear power in the gener-
ation mix also increase significantly in the LW110
case, as low-emissions technologies are added to meet
the growing demand for electricity.

Electricity Prices

Projected electricity prices are lowest in the no GHG
concern case, where there is no cap on emissions,
and coal-fired plants with relatively low fuel costs

Figure 24. U.S. electricity generation by source in
three cases, 2007 and 2030 (billion kilowatthours)
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continue to dominate the mix of generation (Figure
25). Greater reliance on natural gas in the reference
case leads to higher electricity prices when construc-
tion of carbon-intensive facilities, including coal-fired
plants, is dampened because of uncertainty about
possible GHG regulations.

An explicit cap on GHG emissions adds an additional
cost to the generation of electricity from COg-emit-
ting sources. To lower emissions in the LW110 case,
the industry turns to more expensive resources and
allowance purchases to cover remaining emissions.
Therefore, electricity generated from fossil fuels be-
comes more expensive, while higher priced low-

emitting sources, such as nuclear, renewables, and
coal with CCS, become more cost-competitive. As a
result, the cost of generating electricity increases. In
2030, the price of electricity is 22 percent higher in
the LW110 case than in the reference case and 26 per-
cent higher than in the no GHG concern case.

Emissions

The electric power sector is expected to play a major
role in any effort to reduce GHG emissions in the
United States (Figure 26). The sector accounted for
41 percent of energy-related CO, emissions in 2007,
and its emissions are projected to grow. On the other
hand, a wide array of fuels and technologies with

Table 14. Summary projections for alternative GHG cases, 2020 and 2030

2020 2030
No GHG No GHG
State 2007 Reference concern LWI110 Reference concern LWI110
Delivered energy prices
(2007 dollars per unit)
Motor gasoline (per gallon) 2.80 3.60 3.59 3.85 3.88 3.79 4.37
Jet fuel (per gallon) 2.17 2.99 2.97 3.30 3.32 3.24 3.95
Diesel (per gallon) 2.74 3.47 3.44 3.78 3.83 3.72 4.45
Natural gas (per thousand cubic feet)
Residential 13.05 12.85 12.64 14.84 14.71 14.29 18.97
Electric power 7.22 7.35 7.15 9.01 8.94 8.47 12.51
Coal, electric power sector
(per million Btu) 1.78 1.92 1.94 5.25 2.04 2.16 8.72
Electricity (cents per kilowatthour) 9.11 9.41 9.33 10.23 10.43 10.08 12.70
Energy consumption
(quadrillion Btu)
Liquids 40.75 38.93 38.97 38.35 41.60 41.66 39.87
Natural gas 23.70 24.09 23.78 22.88 25.04 24.02 22.45
Coal 22.74 23.98 24.80 20.30 26.56 30.62 16.40
Nuclear power 8.41 8.99 8.77 9.36 9.47 8.58 12.21
Renewable/other 6.05 9.26 9.28 11.15 10.67 10.71 15.24
Electricity imports 0.11 0.06 0.06 0.10 0.10 0.04 0.31
Total 101.77 105.31 105.65 102.16 113.43 115.62 106.46
Electricity generation
(billion kilowatthours)
Petroleum 66 58 58 55 60 61 53
Natural gas 892 898 852 828 1,012 854 803
Coal 2,021 2,156 2,235 1,846 2,415 2,779 1,621
Nuclear power 806 862 840 897 907 822 1,170
Renewable 352 617 619 789 730 728 1,063
Other (includes pumped storage) 22 28 28 27 28 27 27
Total 4,159 4,618 4,632 4,442 5,153 5,272 4,737
Carbon dioxide emissions
(million metric tons)
Electric power sector, by fuel
Petroleum 66 40 40 37 41 42 36
Natural gas 376 357 340 325 378 321 260
Coal 1,980 2,089 2,142 1,685 2,299 2,494 868
Other 12 12 12 12 12 12 13
Total 2,433 2,497 2,534 2,059 2,729 2,869 1,176
Total carbon dioxide emissions,
all sectors 5,991 5,982 6,044 5,436 6,414 6,745 4,615
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various emission levels are used in the electric power
sector, providing some flexibility for altering emis-
sions levels without turning to wholly unknown tech-
nologies or requiring end-use consumers to purchase
any new equipment. Increases in CO, emissions from

the electric power sector are projected to continue
through 2030 in the no GHG concern case and the
AEO02009 reference case. In the no GHG concern
case, emissions are expected to rise as demand for
electricity increases and coal’s share of the national
generation mix grows to 53 percent in 2030. Emis-
sions also continue to increase through 2030 in the
reference case but at a slower rate because of the
reduced reliance on coal for generation.

In the LW110 case, in contrast, CO, emissions from
the electric power sector are projected to fall signifi-
cantly over time. In this case, CO, emissions from the
electric power sector in 2030 are projected to be 52
percent below their 2007 level and 57 percent below
the level in the reference case.

Figure 25. U.S. electricity prices in three cases,
2005-2030 (2007 cents per kilowatthour)
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Figure 26. Carbon dioxide emissions from the U.S.
electric power sector in three cases, 2005-2030
(million metric tons)
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Market Trends

The projections in AEO2009 are not statements of
what will happen but of what might happen, given
the assumptions and methodologies used. The pro-
jections are business-as-usual trend estimates,
reflecting known technology and technological and
demographic trends. AEO2009 generally assumes
that current laws and regulations are maintained
throughout the projections. Thus, the projections
provide a policy-neutral reference case that can be
used to analyze policy initiatives. EIA does not pro-
pose or advocate future legislative or regulatory
changes.

Because energy markets are complex, models are
simplified representations of energy production and
consumption, regulations, and producer and con-
sumer behavior. Projections are highly dependent
on the data, methodologies, model structures,
and assumptions used in their development.

Behavioral characteristics are indicative of real-
world tendencies rather than representations of
specific outcomes.

Energy market projections are subject to much un-
certainty. Many of the events that shape energy
markets cannot be anticipated, including severe
weather, political disruptions, strikes, and techno-
logical breakthroughs. In addition, future develop-
ments in technologies, demographics, and resources
cannot be foreseen with certainty. Many key uncer-
tainties in the AEO2009 projections are addressed
through alternative cases.

EIA has endeavored to make these projections as
objective, reliable, and useful as possible; however,
they should serve as an adjunct to, not a substitute
for, a complete and focused analysis of public policy
initiatives.




Trends in Economic Activity

AEO2009 Presents Three Views
of Economic Growth

Figure 27. Average annual growth rates of real
GDP, labor force, and productivity in three cases,
2007-2030 (percent per year)
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AEO02009 presents three views of economic growth
(Figure 27). The rate of growth in real gross domestic
product (GDP) depends mainly on assumptions about
labor force growth and productivity. In the reference
case, growth in real GDP averages 2.5 percent per
year from 2007 to 2030.

GDP growth is considerably slower in the near term
as a result of the recent downturn in financial mar-
kets. In the AEO2009 reference case, annual real
GDP growth is negative in 2009 and does not start to
recover until the fourth quarter of 2009.

The AEO2009 high and low economic growth cases
examine the impacts of alternative assumptions
about the U.S. economy (see Appendix E for descrip-
tions of all the alternative cases). The high economic
growth case includes more rapid growth in the labor
force, nonfarm employment, and productivity, result-
ing in real GDP growth of 3.0 percent per year. With
higher productivity gains and employment growth,
inflation and interest rates are lower than in the
reference case.

In the low economic growth case, real GDP growth
averages 1.8 percent per year from 2007 to 2030 as a
result of slower growth in the labor force, nonfarm
employment, and labor productivity. Consequently,
the low growth case shows higher inflation, higher
interest rates, and lower growth rates for industrial
output and employment.

Inflation, Interest, and Jobless Rates
Vary With Increases in Productivity

Figure 28. Average annual inflation, interest, and
unemployment rates in three cases, 2007-2030
(percent per year)
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In the AEO2009 reference case, the average annual
consumer price inflation rate is 2.1 percent, the an-
nual yield on the 10-year Treasury note averages 5.3
percent, and the average unemployment rate is 5.8
percent (Figure 28). The higher inflation, interest,
and unemployment rates in the low economic growth
case and the lower rates in the high economic growth
case depend on differences in assumptions about la-
bor productivity and population growth.

Over the first 5 years of the AEO2009 reference case,
inflation and interest rates are low, and unemploy-
ment rates rise as a result of the recession that began
at the end of 2007. With the downturn affecting
household wealth and economic output, unemploy-
ment remains high as people need more time to find
employment. The unemployment rate does not fall
back to its long-run average of 5.8 percent until 2015.

From 1982 to 2007, inflation averaged 3.1 percent per
year, the average yield on 10-year Treasury notes was
7.1 percent per year, and the unemployment rate av-
eraged 6.0 percent per year. In the AEO2009 refer-
ence case, continuing gains in labor productivity and
lower labor costs relative to historical averages lead to
more optimistic projections for inflation, interest, and
unemployment rates.

For U.S. consumers, energy prices in the reference
case rise more rapidly than overall prices. For energy
commodities, annual price increases average 3.0 per-
cent per year from 2007 to 2030, and for energy ser-
vices they average 2.3 percent per year.
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Trends in Economic Activity

Output Growth for Energy-Intensive
Industries Is Expected To Slow

Figure 29. Sectoral composition of industrial
output growth rates in three cases, 2007-2030
(percent per year)
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Industrial sector output has grown more slowly than
the total economy in recent decades, as imports have
met a growing share of demand for industrial goods.
In the AEO2009 reference case, real GDP grows at an
annual average rate of 2.5 percent from 2007 to 2030,
whereas the industrial sector grows by a slower 1.7
percent per year (Figure 29). Manufacturing output
of goods grows more rapidly than nonmanufacturing
output (which includes agriculture, mining, and
construction). With higher energy prices and more
foreign competition, the energy-intensive manufac-
turing sectors [94] grow at a slower overall rate of 0.9
percent per year, which includes a 0.4-percent annual
decline for bulk chemicals and a 1.8-percent annual
increase for food processing.

The construction, chemicals, primary metals, and
transportation equipment industries grow slowly in
the early years of the projection as the economy recov-
ers from the current economic recession. After 2011,
however, their output returns to its long-run growth
path. Increased foreign competition, weak expansion
of domestic production capacity, and higher energy
prices mean more competitive pressure for most
energy-intensive industries, particularly after 2015.

In the high economic growth case, output from the
industrial sector grows by an annual average of
2.4 percent, still below the annual growth of real
GDP (3.0 percent). In the low economic growth case,
real GDP and industrial output grow by 1.8 and
0.8 percent per year, respectively. In both cases, the
non-energy-intensive manufacturing industries show
higher growth than the rest of the industrial sector.

Energy Expenditures Decline
Relative to Gross Domestic Product

Figure 30. Energy expenditures in the U.S. economy
in three cases, 1990-2030 (billion 2007 dollars)
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Total expenditures for energy services in the U.S.
economy were $1.2 trillion in 2007. Energy expendi-
tures rise to $1.8 trillion (2007 dollars) in 2030 in the
AEO02009 reference case, $2.0 trillion in the high eco-
nomic growth case, and $1.5 trillion in the low eco-
nomic growth case (Figure 30). Energy intensity,
measured as energy consumption (thousand Btu) per
dollar of real GDP, was 8.8 in 2007 (Figure 31). With
structural shifts in the economy, improvements in
energy efficiency, and rising world oil prices, energy
intensity declines to a ratio of 5.6 in 2030.

Since 2003, rising oil prices have pushed the nominal
share of energy expenditures as a percent of GDP up-
ward, and their 9.8-percent share in 2008 was the
highest since 1986. In the reference case, as the en-
ergy efficiency of the economy improves, their share
declines to 7.3 percent of GDP in 2030.

Figure 31. Energy expenditures as a share of gross
domestic product, 1970-2030 (nominal expenditures
as percent of nominal GDP)
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International Oil Markets

Oil Price Cases Show Uncertainty
in Prospects for World Oil Markets

Figure 32. World oil prices in three cases, 1980-2030
(2007 dollars per barrel)
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World oil price projections in AE0O2009, defined in
terms of the average price of imported low-sulfur,
light crude oil to U.S. refiners, span a broad range
that reflects the inherent uncertainty of world oil
prices (Figure 32). The AEO2009 low and high oil
price paths are not intended to provide lower and up-
per bounds for future oil prices but rather to allow the
analysis of possible future world oil market condi-
tions that differ significantly from those assumed in
the reference case. The long-term oil price paths are
based on access to and cost of non-OPEC oil, OPEC
supply decisions, and the supply potential of uncon-
ventional liquids, as well as the demand for liquids.

The high price case depicts a future world oil market
in which conventional production is restricted by
political decisions as well as by resource availability,
as major producing countries use quotas, fiscal re-
gimes, and various degrees of nationalization to in-
crease their national revenues from oil production,
and consuming countries turn to high-cost produc-
tion of unconventional liquids to satisfy demand.

The low price case depicts a market in which non-
OPEC producing countries develop stable fiscal poli-
cies and investment regulations directed at encourag-
ing private-sector participation in the development of
their resources. Although OPEC nations are not
expected to change current investment restrictions
significantly, the organization is expected to increase
production in order to achieve an approximate 50-
percent share of total world liquids production (119
million barrels per day) in 2030.

Unconventional Resources
Gain Market Share as Prices Rise

Figure 33. Unconventional production as a share of
total world liquids production in three cases,
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World production of liquid fuels from unconventional
resources in 2007 was 3.6 million barrels per day, or
about 4 percent of total liquids production. In the low
oil price, reference, and high oil price cases, produc-
tion from unconventional sources grows to between
11 million barrels per day and 17 million barrels per
day, accounting for 9 percent to 19 percent of total
liquids production, respectively, in 2030 (Figure 33).

Bitumen production from Canadian oil sands—Dby far
the largest source of future unconventional liquids
supply from any country—varies by about 1.5 million
barrels per day across the three cases. The fiscal re-
gime, extraction technologies, and relative profitabil-
ity of projects associated with the Canadian bitumen
are relatively constant, regardless of world oil prices.
Production from Venezuela’s extra-heavy oil resource
depends on the market environment, not because of
the oil price path but as a result of the levels of eco-
nomic access to resources in the different cases. In the
low price case, with more foreign investment, produc-
tion in 2030 is more than double that in the reference
case. In the reference and high price cases, with grow-
ing nationalization trends, production is limited to
about 1 million barrels per day in 2030.

Production of biofuels, CTL, and GTL will be dictated
largely by the needs of consuming nations—particu-
larly, the United States and China, to compensate for
restrictions on economic access to conventional liquid
resources. In 2030, total production from those three
sources ranges from 4.0 million barrels per day in the
low price case to 10.4 million barrels per day in the
high price case.
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Energy Demand

World Liquids Supply Is Projected
To Remain Diversified in All Cases

Figure 34. World liquids production shares
by region in three cases, 2007 and 2030 (percent)
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OPEC production decisions are the most significant
factor underlying differences among the price cases.
The AEO2009 reference case assumes that OPEC will
maintain a share of approximately 40 percent of total
world liquids production through 2030, consistent
with recent trends. In the high price case, OPEC re-
duces its market share to about 30 percent; in the low
price case, OPEC’s share grows to nearly 50 percent
(Figure 34). In all the cases, total liquids production
by countries in the Organization for Economic Coop-
eration and Development (OECD) is between 22 and
26 million barrels per day in 2030, constrained mainly
by resource availability rather than price or political
concerns.

In the high price case, several non-OPEC countries
with large resource holdings (including Russia,
Brazil, and Kazakhstan) either maintain or further
restrict opportunities for investment in resource de-
velopment, limiting their contributions to total liq-
uids supply. Political, fiscal, and resource conditions
in each of those countries are unique; however, all
will require domestic and foreign investment to de-
velop new projects and maintain infrastructure, and
all have either resisted encouraging such investment
or indicated that they might enact restrictions on for-
eign investment.

In the low price case, several resource-rich nations,
including Russia and Venezuela, adopt new legisla-
tion or fiscal regimes in order to encourage foreign in-
vestment in the development of their resources. As a
result, the largest increases in liquids production
among the non-OPEC countries are in Kazakhstan,
Russia, and Brazil.

Average Energy Use per Person
Declines Through 2030

Figure 35. Energy use per capita and per dollar of
gross domestic product, 1980-2030 (index, 1980 = 1)
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Growth in energy use is linked to population growth
through increases in housing, commercial floorspace,
transportation, manufacturing, and services. Since
1980, U.S. energy use per capita has remained rela-
tively stable, between 310 and 360 million Btu per
person. In periods of high energy prices (particularly,
oil prices) energy consumption per capita has tended
to be at the low end of the range, and in periods of low
energy prices it has tended to move toward the high
end. With the expectation that oil prices will remain
high throughout the projection period, coupled with
recent legislation enacted to increase energy effi-
ciency, energy use per capita in the reference case
drops below 310 million Btu in 2020 and continues a
slow decline through 2030 (Figure 35).

Improvements in energy efficiency in response to
higher CAFE standards and more stringent stan-
dards for lighting contribute to the decline in energy
use per capita. Other contributing factors include
moderate GDP growth and a decline in industrial en-
ergy use per dollar of output, as less energy-intensive
industries provide a growing share of industrial
production.

Energy intensity (energy use per 2000 dollar of GDP)
also declines in all the end-use sectors in the reference
case, as a result of both structural changes and effi-
ciency improvements. The smallest decline from 2007
through 2030 is projected for the commercial sector,
where recent energy legislation has only a small im-
pact. In addition, growth in commercial floorspace
outpaces housing growth.

Energy Information Administration / Annual Energy Outlook 2009 61



Energy Demand

Buildings and Transportation Sectors
Lead Increases in Primary Energy Use

Figure 36. Primary energy use by end-use sector,
2007-2030 (quadrillion Btu)
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Total primary energy consumption, including for
electricity generation, grows by 0.5 percent per year
from 2007 to 2030 in the reference case (Figure 36).
The fastest growth is projected for the commercial
sector (1.1 percent), which has the smallest share of
end-use energy demand. Growth in commercial
energy use is led by increases for office equipment,
ventilation, and “other uses,” including service sta-
tion equipment, automated teller machines, telecom-
munications equipment, and medical equipment—
most of which are powered by electricity. Residential
energy use grows by 0.4 percent per year, with
increases resulting from population growth, more
personal computer use, and shifts to larger formats
for television sets being offset in large part by effi-
ciency improvements in lighting and appliances, as
required by EISA2007.

Energy use for transportation also grows by 0.5 per-
cent per year in the reference case. All growth in
transportation energy consumption results from in-
creased fuel use for freight trucks and air transporta-
tion. For LDVs, which make up the largest segment of
energy use in the transportation sector, rising energy
prices and enhanced CAFE standards offset increases
in the number of vehicles sold and miles traveled.

Energy consumption in the industrial sector in-
creases by only 0.1 percent per year. EISA2007 re-
quires more use of biofuels in the transportation
sector. Conversion of biomass to ethanol or diesel fuel
in the industrial sector produces liquids with lower
Btu content than the biomass feedstock, creating
heat that can be used to power on-site equipment or
to generate electricity for sale to the grid.

Renewable Sources Lead Rise in
Primary Energy Consumption

Figure 37. Primary energy use by fuel, 1980-2030
(quadrillion Btu)
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Primary energy consumption in the end-use sectors
grows by 0.5 percent per year from 2007 to 2030, with
annual demand for renewable fuels increasing the
fastest—including E85 and biodiesel fuels for light-
duty vehicles, biomass for co-firing at coal-fired elec-
tric power plants, and byproduct streams in the paper
industry captured for energy production. Biomass
consumption increases by 4.4 percent per year on
average from 2007 to 2030 and makes up 22 percent
of total marketed renewable energy consumption in
2030, compared with 10 percent in 2007.

The petroleum share of liquid fuel consumption in the
transportation sector declines somewhat, as con-
sumption of alternate fuels (such as biodiesel and
E85) and blending components (such as ethanol) in-
creases as a result of the RFS mandate in EISA2007.
Overall, consumption of liquid fuels in the transpor-
tation sector—particularly for LDVs—continues to
increase through 2030. After ethanol and biodiesel,
the fastest growth in renewable energy consumption
in the end-use sectors is projected for biomass use. In
he mid-term (from 2014 to 2023), a decline in real

output from the chemical industry leads to a reduc-
tion in demand for LPG and petrochemical feedstocks
in the industrial sector.

Natural gas use increases by 0.2 percent per year over
the projection period, including steady growth in the
commercial sector, where it is used for on-site elec-
tricity generation. Coal consumption increases by 0.7
percent per year on average (Figure 37). Nearly all
the increase results from the use of coal as a feedstock
in the industrial sector, at new CTL plants.

62 Energy Information Administration / Annual Energy Outlook 2009



Residential Sector Energy Demand

Residential Energy Use per Capita
Varies With Technology Assumptions

Figure 38. Residential delivered energy
consumption per capita in three cases, 1990-2030
(index, 1990 = 1)
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Over the past 10 years, the weather has generally
been warmer than the 30-year average, causing resi-
dential energy use per person to remain mostly below
its 1990 level. Increases in energy efficiency also have
contributed to lower residential energy use, while
consumer preference for larger homes and new en-
ergy-using technologies has worked in the opposite
direction. Given the preponderance of warmer win-
ters and summers, the AEO2009 projections define
normal weather as the average of the most recent 10
years of historical data, which decreases the need for
heating fuels, such as natural gas and fuel oil, and in-
creases the need for electricity used for air condition-
ing, all else being equal.

In the AEO2009 projections, residential energy use
per capita changes with assumptions about the rate at
which more efficient technologies are adopted. The
2009 technology case assumes no increase in the effi-
ciency of equipment or building shells beyond those
available in 2009. The high technology case assumes
lower costs, higher efficiencies, and earlier availabil-
ity of some advanced equipment. In the reference
case, residential energy use per capita is projected to
fall below the 2006 level (the lowest since 1990) after
2012. In the 2009 technology case, delivered energy
use per capita in the residential sector remains near
the 2006 level through 2030, when it is 6 percent
higher than projected in the reference case (Figure
38). In the high technology case, delivered energy use
per capita in the residential sector falls below the
2006 level after 2011, reaching a 2030 level that is 5
percent below the reference case projection.

Household Use of Electricity
Continues To Grow

Figure 39. Residential delivered energy
consumption by fuel and service,
2007, 2015, and 2030 (quadrillion Btu)
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Residential electricity use has increased by 23 percent
over the past decade, as efficiency improvements have
been more than offset by increases in air conditioning
use and the introduction of new applications. That
trend continues in AEO2009 (Figure 39). In 2030,
electricity use for home cooling in the reference case
is 24 percent higher than the 2007 level, as the U.S.
population continues to migrate to the South and
West, and older homes are converted from room air
conditioning to central air conditioning. A projected
24-percent increase in the number of households also
increases the demand for appliances, and total elec-
tricity use in the residential sector increases by 20
percent from 2007 to 2030 in the reference case. The
share of electricity used for “other appliances” grows
from 51 percent in 2007 to 58 percent in 2030, as
home electronics continue to proliferate, and effi-
ciency gains in traditional end uses (such as lighting)
foster reductions in energy use per household.

Natural gas and liquid fuels are used in the residen-
tial sector primarily for space and water heating. Few
new uses have emerged over the past decade, and few
are expected in the future. Thus, natural gas and
liquids consumption per household falls as the energy
efficiency of furnaces and building components con-
tinues to improve. Demand for space and water heat-
ing per household declines by 19 percent from 2007 to
2030, as the population shifts from colder to warmer
climates. Technologies that can reduce demand for
natural gas in the residential sector include condens-
ing gas furnaces, which can attain 95 percent effi-
ciency, and tankless (instantaneous) water heaters,
which can attain 80-percent efficiency, representing
an increase of 36 percent over the current standard.
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Residential Sector Energy Demand

Increases in Energy Efficiency
Are Projected To Continue

Figure 40. Efficiency gains for selected residential
appliances in three cases, 2030 (percent change
from 2007 installed stock efficiency)
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The energy efficiency of purchased equipment plays a
key role in determining the types and amounts of en-
ergy used in residential buildings. Delivered energy
use per household declines in the AEO2009 reference
case at an average annual rate of 0.6 percent, even as
the average square footage of households rises and
the penetration of appliances, especially electronics,
continues to grow. Stock turnover and the resulting
purchase of more efficient equipment account for
most of the decline in residential energy intensity,
while rising energy prices and more rapid growth of
households in the Sunbelt regions together account
for about one-third of the decline.

In the 2009 technology case, which assumes no effi-
ciency improvement in available appliances beyond
2009 levels, normal stock turnover still results in
higher average energy efficiency for most end uses in
2030, as older, less efficient appliances in the existing
stock are replaced (Figure 40). The best available
technology case assumes that consumers will install
only the most efficient products available, regardless
of cost, at normal replacement intervals, and that
new buildings will meet the most energy-efficient
specifications available. Because purchases of new
energy-efficient products (including compact fluores-
cent bulbs, solid-state lighting, and condensing gas
furnaces) cut energy use without reducing service
levels, residential delivered energy consumption in
2030 is 29 percent lower in the best available technol-
ogy than in the 2009 technology case and 25 percent
lower than in the reference case. In the best available
technology case, residential delivered energy inten-
sity declines by 1.8 percent per year, and residential
electricity use declines by almost 1 percent per year.

EIEA2008 Tax Credit Increases
Installations of Efficient Equipment

Figure 41. Residential market penetration
by renewable technologies in two cases, 2007, 2015,
and 2030 (percent share of single-family homes)
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In the past, in a market dominated by such traditional
energy resources as liquids, natural gas, and electric-
ity, renewables have claimed only a tiny share of
residential energy use. Wood-burning stoves and
solar-powered water heaters are the most common
renewable energy technologies used in households
today; however, EIEA2008 provides sizable tax cred-
its through 2016 for purchases of energy-efficient
ground-source heat pumps and solar PV systems.

Ground-source heat pumps, which extract heat from
the ground to provide energy for heating and cooling,
are an efficient but relatively expensive alternative
to traditional air-source heat pumps. Nationwide,
roughly 35,000 ground-source heat pumps were
installed in residential buildings in 2007. In the
AEO02009 reference case, which includes the $2,000
EIEA2008 tax credit for ground-source heat pumps,
installations average 90,264 per year. As a result,
their market share increases more than fivefold over
their 2007 share, to 1.5 percent in 2030.

The outlook for solar PV installations is similar. Al-
though residential solar PV has received a 30-percent
Federal tax credit in the past few years, that credit
was capped at $2,000. EIEA2008 removes the cap,
allowing the average tax credit to reach roughly
$10,000 for a 3.5-kilowatt system, thus enhancing the
economics of residential installations considerably.
Over the period of the tax credit (2009-2016), more
than 1.6 million residential solar PV units are pro-
jected to be installed in the reference case (Figure 41).
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Commercial Sector Energy Demand

Commercial Energy Use per Capita
Is Projected To Level Off

Figure 42. Commercial delivered energy
consumption per capita in three cases, 1980-2030
(index, 1980 = 1)
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Assumptions about the availability and adoption of
energy-efficient technologies help define the range
for delivered commercial energy use per person in the
AEQO2009 projections. Energy consumption per
capita, which increased steadily in the 1980s and
1990s, stabilizes in the AEO2009 reference case as
efficiency improvements offset growth in demand for
energy services (Figure 42). In the 2009 technology
case, in which equipment and building shell efficiency
improvements are limited to those available in 2009,
commercial energy use per capita continues to in-
crease through 2020 before leveling off. In the high
technology case, which assumes earlier availability,
lower costs, and higher efficiencies for more advanced
equipment and building shells, future commercial
energy use per capita remains below current levels,
falling to 3.3 percent below the reference case level in
2030. Lower electricity use accounts for most of the
difference from the reference case.

Growth in commercial floorspace averages 1.3 per-
cent per year from 2007 to 2030 in the reference case,
following trends in economic and population growth.
The reference case assumes future improvements in
efficiency for available equipment and building shells,
as well as increased demand for services. The pur-
chase of more efficient equipment in response to high
energy prices offsets the increase in energy consump-
tion that would have occurred with floorspace expan-
sion, leading to a decline in commercial energy
intensity in the AEO2009 projections across all cases.
The projected average annual declines in delivered
energy intensity from 2007 to 2030 range from 0.1
percent per year in the 2009 technology case to 0.4
percent per year in the high technology case.

Electricity Leads Expected Growth
in Commercial Energy Use

Figure 43. Commercial delivered energy
consumption by fuel and service,
2007, 2015, and 2030 (quadrillion Btu)
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In the AEO2009 reference case, growth in disposable
income increases demand for services from hotels,
restaurants, stores, theaters, and other commercial
establishments, which increasingly depend on com-
puters and other electronic office equipment for basic
services and for business and customer transactions.
The growing share of the population over age 65 also
increases demand for health care and assisted-living
facilities and for electricity to power medical and
monitoring equipment at those facilities. In combina-
tion with “other” uses (such as telecommunications
equipment), those increases offset improved effi-
ciency in the major commercial end uses, so that total
commercial electricity use increases by an average of
1.4 percent per year from 2007 to 2030.

Use of natural gas and liquids for heating shows lim-
ited growth (Figure 43), as commercial activity re-
flects the U.S. population shift to the South and West
(where space heating requirements are relatively low)
and the efficiency of building and equipment stocks
improves. Commercial natural gas use grows by 0.6
percent per year on average from 2007 to 2030 in the
reference case, including more use of CHP in the later
years. Commercial natural gas use in 2030 varies
slightly in response to changing economic assump-
tions, from 3.4 quadrillion Btu in the low growth case
to 3.7 quadrillion Btu in the high growth case. Liquid
fuels use shows little change over time in the refer-
ence case, as concerns about fuel costs and emissions
make fuel oil less attractive for CHP. The high and
low oil price cases show the widest range for liquid fu-
els use, from 8 percent below to 19 percent above the
reference case projection of 0.6 quadrillion Btu in
2030, respectively.
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Commercial Sector Energy Demand

Technology Provides Potential Energy
Savings in the Commercial Sector

Figure 44. Efficiency gains for selected commercial
equipment in three cases, 2030 (percent change
from 2007 installed stock efficiency)
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The stock efficiency of energy-consuming equipment
in the commercial sector increases in the AEO2009
reference case as equipment stocks age and are re-
placed by more energy-efficient technologies (Figure
44). As a result, commercial energy intensity falls by
0.3 percent per year. Stock turnover moderates the
growth in energy use that otherwise would occur with
a projected 1.3-percent average annual increase in
commercial square footage. In addition, rising energy
prices contribute about 0.1 percent per year to the de-
cline in energy intensity.

The best available technology case assumes that only
the most efficient technologies are chosen, regardless
of cost, and that new building shells in 2030 are 29
percent more efficient than the 2007 stock. In the best
available technology case, with the adoption of im-
proved heat exchangers for space heating and cooling
equipment, solid-state lighting, and more efficient
compressors for commercial refrigeration, commer-
cial delivered energy consumption in 2030 is 15 per-
cent lower than in the reference case and 18 percent
lower than in the 2009 technology case, and commer-
cial delivered energy intensity declines by 1.0 percent
per year from 2007 to 2030.

The 2009 technology case assumes that equipment
and building shell efficiencies are limited to those
available in 2009. In this case, energy efficiency in the
commercial sector still improves from 2007 to 2030,
but delivered energy intensity declines by only
0.1 percent per year, because the energy savings that
otherwise would result from improving efficiency are
offset primarily by increasing penetration of new elec-
tric appliances in the commercial sector.

Tax Credits, Advanced Technologies
Could Boost Distributed Generation

Figure 45. Additions to electricity generation
capacity in the commercial sector in two cases,
2008-2016 (megawatts)
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The extension and expansion of ITCs for distributed
generation technologies in EIEA2008 result in a
3.2-percent increase in commercial sector electricity
generation capacity by 2016 in the AEO2009 refer-
ence case in comparison with the no 2008 tax legisla-
tion case. In the reference case, commercial solar PV
installations show the largest increase, benefiting
from a 30-percent business ITC with no cap on the al-
lowable dollar amount. Conventional natural-gas-
fired generating technologies, which are less capi-
tal-intensive than most renewable technologies, also
receive a boost from the new 10-percent credit for
CHP systems in the reference case (Figure 45).

In the high technology case, with more optimistic
technology assumptions, electricity generation at
commercial facilities in 2030 is 13 billion kilowatt-
hours (37 percent) higher than in the reference case,
and most of the increase offsets electricity purchases.
In the best available technology case, 18 billion kilo-
watthours (55 percent) more commercial electricity
generation (mostly from solar PV and wind systems)
is projected for 2030 than in the reference case.

Some of the heat produced by fossil-fuel-fired genera-
tors in CHP applications can be used for water and
space heating, increasing the efficiency and attrac-
tiveness of the technologies. On the other hand, the
additional natural gas used for CHP systems in the
commercial sector raises total natural gas consump-
tion in the reference case and offsets some of the re-
ductions in energy costs that result from efficiency
gains in end-use equipment and building shells in the
high technology and best technology cases.
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Industrial Sector Energy Demand

Manufacturing Takes a Growing
Share of Total Industrial Energy Use

Figure 46. Industrial delivered energy consumption

by application, 2007-2030 (quadrillion Btu)
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About two-thirds of delivered energy consumption in
the industrial sector is used for heat and power in
manufacturing. Nonfuel uses of energy fuels, primar-
ily as feedstocks in chemical manufacturing and as-
phalt for construction, make up one-fifth of the total,
and nearly all the rest is used for heat and power in
agriculture, mining, and construction. In the refer-
ence case, despite a 47-percent increase in industrial
shipments, industrial delivered energy consumption
grows by only 4 percent from 2007 to 2030, mainly as
a result of slow growth or declines in output from
most of the energy-intensive manufacturing indus-
tries. In the chemical industry, in particular, ship-
ments decline by 10 percent from 2007 to 2030.

Manufacturing energy use for heat and power grows
through 2030, with large increases in refining and
biofuel production more than offsetting reductions
in output for bulk chemicals, iron and steel, and
aluminum. In contrast, despite projected recovery in
the construction industry, with 23-percent output
growth from 2007 to 2030, nonmanufacturing energy
use in 2030 is approximately the same as in 2007. Effi-
ciency improvements in diesel- and gasoline-powered
construction equipment slow the growth of energy
consumption in the nonmanufacturing industries.

Prospects for nonfuel uses of energy depend on out-
put trends in the chemical, agriculture, and construc-
tion industries, as well as the potential for synthetic
fuel production, including CTL and GTL. In the
reference case, efficiency improvements, a shrinking
chemical industry, and unfavorable prospects for
CTL and GTL contribute to a 21-percent reduction in
nonfuel uses of energy from 2007 to 2030 (Figure 46).

Industrial Fuel Choices Vary
Over Time

Figure 47. Industrial energy consumption by fuel,
2000, 2007, and 2030 (quadrillion Btu)
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Liquid fuels and natural gas account for 71 percent of
industrial delivered energy consumption, with elec-
tricity, coal, and renewables accounting for the rest.
Because fuel-switching opportunities in existing
plants are limited, changes in fuel shares tend to re-
flect long-term transitions in the mix of industries, as
well as impacts of capital investment. In the reference
case, natural gas is the leading industrial fuel source
in 2030, as opposed to liquid fuels in 2007 (Figure 47).
Even so, natural gas use in 2030 remains below its
2000 level. Growth in natural gas use is moderated by
a decline in consumption in the chemical industry,
which accounted for about one third of total indus-
trial natural gas use in 2007 (excluding natural gas
lease and plant fuel). About three-fourths of liquid
fuel consumption in the industrial sector is for non-
fuel uses or is generated as a byproduct in refining.

Coal use for CTL production more than offsets a de-
cline in such traditional applications as steam genera-
tion and coke production as a result of environmental
concerns related to emissions from coal-fired boilers,
along with manufacturing efficiency improvements
that reduce the need for process steam. Metallurgical
coal use also declines, reflecting modest growth in the
steel industry and the spread of electric arc furnaces.

Modest growth in industrial electricity use reflects ef-
ficiency improvements across a wide spectrum of in-
dustries, attributable in part to the new motor
efficiency standards included in EISA2007. Renew-
able energy consumption in the industrial sector ex-
pands with the projected growth in pulp and paper
shipments, which allows more biomass to be recov-
ered from those production processes.
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Energy-Intensive Industries Grow
Less Rapidly Than Industrial Average

Figure 48. Cumulative growth in value of
shipments for industrial subsectors in three cases,
2007-2030 (percent)
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Industrial activity varies across the AEO2009 eco-
nomic growth cases, reflecting uncertainty about
growth in the economy. Total industrial shipments
grow by 47 percent from 2007 to 2030 in the reference
case, as compared with 20 percent in the low eco-
nomic growth case and 74 percent in the high eco-
nomic growth case. In the near term, however,
industrial activity is slowed by the current economic
downturn. From 2007 to 2010, shipments decline for
many industries (including construction, bulk chemi-
cals, refining, steel, cement, and paper products), and
industrial delivered energy use in the reference case
falls by about 6 percent before recovering.

A few energy-intensive industries account for a large
share of total industrial energy consumption. Ranked
by 2007 energy consumption, the top five energy-
consuming industries—bulk chemicals, refining, pa-
per, steel, and food—accounted for about 60 percent
of total industrial energy use but only 20 percent of
total shipments. Those five and the other energy-
intensive industries (glass, cement, and aluminum)
grow more slowly than the non-energy-intensive
industries (Figure 48).

The relatively slow growth of energy-intensive manu-
facturing industries in the reference case results from
increased foreign competition, reduced domestic
demand for the raw materials and basic goods they
produce, and movement of investment capital to more
profitable areas. In general, a shift in manufacturing
from basic goods toward less energy-intensive,
higher-value products results from the comparative
advantage of the technically advanced U.S. economy
in international trade.

Energy Consumption Growth Varies
Widely Across Industry Sectors

Figure 49. Cumulative growth in delivered energy
consumption for industrial subsectors in three
cases, 2007-2030 (quadrillion Btu)
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The projections for industrial energy consumption
vary by industry and are subject to considerable un-
certainty, as reflected in the three economic growth
cases (Figure 49). Industrial delivered energy con-
sumption grows by 4 percent from 2007 to 2030 in the
reference case, declines by 9 percent in the low eco-
nomic growth case, and increases by 19 percent in the
high economic growth case. In absolute terms, the
most significant changes in energy consumption from
2007 to 2030 are in the two largest energy-consuming
industries, bulk chemicals and refining. The decline
in energy use for bulk chemicals, a major exporting
industry, reflects increased competition in foreign
markets from countries with access to less expensive
energy sources, combined with improvements in
energy efficiency. Energy consumption in the refining
industry increases—despite a relatively flat trend in
overall petroleum demand—given the industry’s
needs to process heavier crudes, comply with low-

sulfur fuel standards, and produce biofuels as man-
dated in EISA2007.

For the cement and steel industries, delivered energy
consumption declines from 2007 to 2030, primarily as
a result of relatively slow output growth, expected
long-term changes in production technology, and ris-
ing energy prices after 2020. Energy use increases in
the paper and pulp industry, with rising shipments
reversing recent declines, and in the food industry.
The decline in aggregate industrial energy intensity,
or consumption per real dollar of shipments, is more
rapid when a higher rate of economic growth is as-
sumed: 1.7 percent in the high economic growth case,
as compared with 1.5 percent in the reference case
and 1.2 percent per year in the low growth case.
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Transportation Sector Energy Demand

Growth in Transportation Energy Use
Is Expected To Be Slow

Figure 50. Delivered energy consumption for
transportation by mode, 2007 and 2030
(quadrillion Btu)
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From 2007 to 2030, total delivered energy consump-
tion in the transportation sector grows at an average
annual rate of 0.4 percent, from 28.8 quadrillion Btu
in 2007 to 31.9 quadrillion Btu in 2030, as compared
with the 1.5-percent average rate from 1980 to 2007.
Energy use by LDVs levels off in the reference case
because of higher energy prices and more stringent
CAFE standards, and because growth in demand for
air travel also is expected to be slower than in the
past.

Energy demand for LDVs (cars, pickup trucks, sport
utility vehicles, and vans) increases by just 0.08
quadrillion Btu from 2007 to 2030 (Figure 50), with
annual increases in vehicle-miles traveled offset by
fuel economy gains resulting from rapidly increasing
fuel economy requirements in the near term. Slower
growth in income per capita and higher fuel costs also
reduce the growth of personal travel, slowing the
growth in demand for both highway and aviation
fuels. Increases in the fuel efficiency of aircraft also
reduce consumption of jet fuel.

More rapid increases in energy demand are projected
for other transportation modes. Heavy-duty vehicles
(including freight trucks and passenger buses) lead
the growth in transportation energy demand over the
projection, as a result of their smaller gains in fuel
efficiency and expected increases in industrial output.
For marine and rail transportation, increases in
energy consumption result from the growth of indus-
trial output and growing demand for coal transport.
Pipeline energy consumption also increases with the
projected growth in volumes of petroleum and natu-
ral gas transported.

New CAFE Standards Improve
Light-Duty Vehicle Fuel Efficiency

Figure 51. Average fuel economy of new light-duty
vehicles in five cases, 1980-2030 (miles per gallon)
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Light trucks (pickups, sport utility vehicles, and
vans) have made up a steadily growing share of U.S.
LDV sales in recent years [95]. Thus, despite technol-
ogy improvements, the average fuel economy of new
LDVs declined from 26.2 mpg in 1987 to a range be-
tween 24 and 26 mpg from 1995 to 2006 (Figure 51).

NHTSA has proposed a new attribute-based CAFE
standard under which LDV fuel economy would in-
crease rapidly through 2015 and at a slower rate
through 2020. Accordingly, in the AEO2009 reference
case, the fuel economy of new LDVs increases by an
average of 3.6 percent per year from 2011 to 2015,
from 28 mpg to 33 mpg, and by 1.6 percent on average
from 2016 to 2020, to 35.5 mpg, slightly exceeding the
EISA2007 requirement of 35 mpg in 2020.

In all the AEO2009 cases, LDV sales in 2030 total
about 20 million units; however, the mix of cars and
light trucks sold varies across the cases. In the refer-
ence case, cars represent 64 percent of total sales in
2030, and LDV fuel economy averages 38.0 mpg. In
the high oil price case, cars make up 69 percent of
sales in 2030, and LDV fuel economy averages 39.7
mpg. In the low oil price case, cars make up 53 percent
of total sales in 2030, and LDV fuel economy averages
36.1 mpg. The economics of fuel-saving technologies
improve further in the high technology and high price
cases, and consumers buy more fuel-efficient cars and
trucks; however, average fuel economy improves only
modestly, because the proposed new NHTSA CAFE
standards already require significant penetration of
advanced technologies, pushing fuel economy im-
provements to the limit of the technologies included
in the model.
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Transportation Sector Energy Demand

Unconventional Vehicle Technologies
Exceed 63 Percent of Sales in 2030

Figure 52. Sales of unconventional light-duty
vehicles by fuel type, 2007, 2015, and 2030
(thousand vehicles sold)
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Concerns about oil supply, fuel prices, and emissions
have driven the market penetration of unconven-
tional vehicles (vehicles that can use alternative fuels,
electric motors and advanced electricity storage,
advanced engine controls, or other new technologies).
Unconventional vehicle technologies are expected to
play a greater role in meeting the new NHTSA CAFE
standards for LDVs. Unconventional vehicles account
for 63 percent of total new LDV sales in 2030 in the
AEO02009 reference case.

Hybrid vehicles (including both standard hybrids and
PHEVs) represent the largest share of the unconven-
tional LDV market in 2030 (Figure 52), at 63 percent
of all new unconventional LDV sales and 40 percent
of all new LDV sales. Micro hybrids, which allow the
vehicle’s gasoline engine to turn off by switching to
battery power when the vehicle is idling, have the sec-
ond-largest share, at 25 percent of unconventional
LDV sales. Turbo diesel direct injection engines,
which can improve fuel economy significantly, cap-
ture a 16-percent share of unconventional LDV sales.
The availability of wultra-low-sulfur diesel and
biodiesel fuels, along with advances in emission con-
trol technologies that reduce criteria pollutants, sup-
ports the increase in diesel LDV sales.

Currently, manufacturers receive incentives for sell-
ing FFVs, through fuel economy credits that count to-
ward CAFE compliance. Although those credits are
assumed to be phased out by 2020, FFVs make up 13
percent of all new LDV sales in 2030 in the reference
case, in part because of the increased availability and
lower cost of E85.

Hybrid Vehicle Shares in 2030 Vary
With Fuel Price Assumptions

Figure 53. Sales shares of hybrid light-duty vehicles
by type in three cases, 2030 (percent)
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With more stringent CAFE standards and higher fuel
prices, unconventional vehicles account for the
majority of new LDV sales in 2030 in the reference
case, and hybrid electric vehicles claim the largest
share of unconventional vehicle sales. Four types of
hybrid vehicle are expected to be available for sale in
2030: standard gasoline-electric hybrid (HEV),
plug-in hybrid with an all-electric range of 10 miles
(PHEV-10), plug-in hybrid with an all-electric range
of 40 miles (PHEV-40), and micro hybrid (MHEV).

In the reference case, total hybrid sales increase from
2.3 percent of new LDV sales in 2007 to 20.6 percent
in 2015 and 39.6 percent (7.9 million vehicles) in
2030. In the high oil price case, hybrids make up
45.3 percent of new LDV sales in 2030, with sales of
9.1 million; in the low oil price case, they make up
37.8 percent, with sales of 7.6 million.

In the high price case, the mix of hybrid vehicle types
sold in 2030 shifts to more fuel-efficient PHEVs:
PHEV-10 sales increase from 1.6 percent of LDV sales
in the reference case to 2.0 percent in the high price
case, and PHEV-40 sales increase from 0.6 percent to
1.0 percent of LDV sales. In the low price case, con-
sumers have less incentive to buy the most efficient
(and expensive) PHEVs. Accordingly, vehicle manu-
facturers increase production of less expensive
MHEVs, which claim a larger share of hybrid vehicle
sales than they do in the high price case (Figure 53).
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Electricity Demand

Rate of Electricity Demand Growth
Slows, Following the Historical Trend
Figure 54. U.S. electricity demand growth,

1950-2030 (percent, 3-year moving average)
12 -

History Projections

3-year moving average

Trend line

o~

2020 2030

0
1950 1970 1990 2007

Electricity demand fluctuates in the short term in
response to business cycles, weather conditions, and
prices. Over the long term, however, electricity
demand growth has slowed progressively by decade
since 1950, from 9 percent per year in the 1950s to
less than 2.5 percent per year in the 1990s. From 2000
to 2007, increases in electricity demand averaged 1.1
percent per year. The slowdown in demand growth is
projected to continue over the next 23 years (Figure
54), as a result of efficiency gains in response to rising
energy prices and new efficiency standards for light-
ing, heating and cooling, and other appliances.

In the reference case, electricity demand increases by
26 percent from 2007 to 2030, or by an average of 1.0
percent per year. The largest increase is in the com-
mercial sector (38 percent), where service industries
continue to lead demand growth, followed by the resi-
dential sector (20 percent) and the industrial sector
(7 percent). Population growth and rising disposable
incomes increase the demand for products, services,
and floorspace, and ongoing population shifts to
warmer regions increase the use of electricity for
space cooling.

From 2007 levels, electricity demand increases by
36 percent in the high growth case, to 5,323 billion
kilowatthours in 2030, compared with an increase of
16 percent in the low growth case, to 4,518 billion
kilowatthours in 2030. Plug-in electric hybrid vehi-
cles are not expected to reverse the trend of slowing
growth in electricity demand, which increases by only
0.1 percent for every 1 million PHEV-40 vehicles in
operation.

Coal-Fired Power Plants Provide
Largest Share of Electricity Supply

Figure 55. Electricity generation by fuel in
three cases, 2007 and 2030 (billion kilowatthours)
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Coal continues to provide the largest share of energy
for U.S. electricity generation in the AEO2009 refer-
ence case, with only a modest decrease from 49 per-
cent in 2007 to 47 percent in 2030. Total electricity
generation at coal-fired power plants in 2030 is
19 percent higher than the 2007 total (Figure 55).
Growth in coal-fired generating capacity is limited by
concerns about GHG emissions and the potential for
mandated limits, but existing plants continue to be
used intensively.

Concerns about GHG emissions have little effect on
construction of new capacity fueled by natural gas.
The natural gas share of generation increases to 21
percent in 2027, before dropping to 20 percent in
2030, about the same as in 2007. Generation from
nuclear power increases by 13 percent from 2007
to 2030, as addition of new units and uprates at
existing units increase overall capacity and genera-
tion. The nuclear share of total generation falls
somewhat, however, from 19 percent in 2007 to 18
percent in 2030. Renewable generation, supported by
Federal tax incentives and State renewable pro-
grams, increases by more than 100 percent from 2007
to 2030, when it accounts for 14 percent of total
generation.

Projected growth in demand for electricity varies with
different assumptions about future economic condi-
tions. In 2030, total generation in the high economic
growth case is 9 percent above the reference case pro-
jection, and in the low economic growth case it is 7
percent below the reference case.
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Most New Capacity Uses Natural Gas
as Fewer Coal-Fired Plants Are Added

Figure 56. Electricity generation capacity additions
by fuel type, 2008-2030 (gigawatts)
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Decisions to add capacity and the choice of fuel type
depend on electricity demand growth, the need to
replace inefficient plants, the costs and operating effi-
ciencies of different options, fuel prices, and the avail-
ability of Federal tax credits for some technologies.
With growing electricity demand and the retirement
of 30 gigawatts of existing capacity, 259 gigawatts of
new generating capacity (including end-use CHP) will
be needed between 2007 and 2030.

Natural-gas-fired plants account for 53 percent of
capacity additions in the reference case, as compared
with 22 percent for renewables, 18 percent for coal-
fired plants, and 5 percent for nuclear (Figure 56).
Escalating construction costs have the largest impact
on capital-intensive technologies, including renew-
ables, coal, and nuclear; but Federal tax incentives,
State energy programs, and rising prices for fossil
fuels increase the cost-competitiveness of renewable
and nuclear capacity. In contrast, uncertainty about
future limits on GHG emissions and other possible
environmental regulations (reflected in the AEO2009
reference case by adding 3 percentage points to the
cost of capital for new coal-fired capacity) reduces the
competitiveness of coal.

Projected capacity additions also are affected by de-
mand growth and by fuel prices. Reflecting slower
and faster growth in demand for electricity, capacity
additions from 2007 to 2030 total 184 gigawatts and
350 gigawatts in the low and high economic growth
cases, respectively. The higher fuel costs in the AEO-
2009 high oil price case lead to fewer additions of nat-
ural-gas-fired plants, because fuel costs make up a
relatively large share of their total expenditures.

Least Expensive Technology Options
Are Likely Choices for New Capacity

Figure 57. Levelized electricity costs for new power
plants, 2020 and 2030 (2007 mills per kilowatthour)
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Technology choices for new generating capacity are
made to minimize costs while meeting local and
Federal emissions constraints. Capacity expansion
decisions consider capital, operating, and transmis-
sion costs. Typically, coal-fired, nuclear, and renew-
able plants are capital-intensive, whereas operating
(fuel) expenditures account for most of the costs
associated with natural-gas-fired capacity (Figure 57)
[96]. Capital costs depend on such factors as interest
rates and cost-recovery periods. Fuel costs can vary
according to plant operating efficiency, resource
availability, and transportation costs.

Regulatory uncertainty affects capacity planning de-
cisions. Unless they are equipped with CCS equip-
ment, new coal-fired plants could incur higher costs
as a result of higher expenses for siting and permit-
ting. Because nuclear and renewable power plants
(including wind plants) do not emit GHGs, however,
their costs are not directly affected by regulatory
uncertainty.

Capital costs can decline over time as developers gain
experience with a given technology. In the AEO2009
reference case, capital costs are adjusted upward ini-
tially, to reflect the optimism inherent in early public
estimates of project costs. The costs decline as project
developers gain experience, and the decline continues
at a progressively slower rate as more units are built.
Operating efficiencies also are assumed to improve
over time, and variable costs could therefore be
reduced unless increases in fuel costs exceed the
savings from efficiency gains.
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Electricity Prices Moderate in the
Near Term, Then Rise Gradually

Figure 58. Average U.S. retail electricity prices in
three cases, 1970-2030 (2007 cents per kilowatthour)
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In recent years, real electricity prices (in 2007 dollars)
have increased sharply, as fuel costs and capital costs
have risen rapidly and restructuring initiatives that
constrained price increases have ended. In the
AEO02009 reference case, real electricity prices fall in
the near term when fuel prices decline during the eco-
nomic slowdown. With economic recovery, real elec-
tricity prices stabilize at 9.0 cents per kilowatthour in
2010, then remain at that level for several years,
while fuel prices remain relatively low and new coal-
and natural-gas-fired capacity comes on line. Real
electricity prices begin to rise steadily after 2015, as
fuel prices increase more rapidly and the need for new
capacity grows. Much of the new renewable capacity
is required by State renewable mandates.

Real retail electricity prices increase to 10.4 cents per
kilowatthour in 2030 in the reference case (Figure
58). They are higher in the high economic growth
case, reaching 10.8 cents per kilowatthour in 2030 as
stronger economic growth leads to more rapid growth
in electricity demand. Electricity prices are lower in
the low economic growth case, at 9.7 cents per Kkilo-
watthour in 2030.

Transmission costs, while remaining a relatively
small component of delivered electricity prices, in-
crease by 35 percent from 2007 to 2030 because of the
additional investment needed to meet electricity de-
mand growth, alleviate existing transmission con-
straints and bottlenecks, facilitate the operation of
competitive wholesale energy markets, and link new
generation from remote wind facilities with demand
centers.

EPACT2005 Tax Credits Are Expected
To Stimulate Some Nuclear Builds

Figure 59. Electricity generating capacity at
U.S. nuclear power plants in three cases,
2007, 2020, and 2030 (gigawatts)
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In the AEO2009 reference case, nuclear power capac-
ity increases from 100.5 gigawatts in 2007 to 112.6
gigawatts in 2030, including 3.4 gigawatts of expan-
sion at existing plants, 13.1 gigawatts of new capacity,
and 4.4 gigawatts of retirements. The reference case
includes a second unit in 2014 at the Watts Bar site,
where construction was halted in 1988 after being
partially completed. Rising costs for construction ma-
terials have greatly increased the estimated cost of
new nuclear plants, which when combined with the
current instability of financial markets makes new
investments in nuclear power uncertain. In the refer-
ence case, some 10 new nuclear power plants are com-
pleted through 2030. The first few are eligible for the
EPACT2005 PTC. Most existing nuclear units con-
tinue to operate through 2030, based on the assump-
tion that they will apply for and receive operating
license renewals. Seven units, totaling 4.4 gigawatts,
are retired after 2028, when they reach the end date
of their original licenses plus a 20-year renewal.

In the AEO2009 projections, nuclear capacity addi-
tions vary with assumptions about overall demand for
electricity and the prices of other fuels (Figure 59).
The amount of nuclear capacity added also is sensi-
tive to assumptions about future plans and policies
for limiting or reducing GHG emissions. Across the
oil price and economic growth cases, nuclear capacity
additions from 2007 to 2030 range from 1 to 28 giga-
watts. In the low economic growth case, with falling
electricity demand and rising interest rates, new
nuclear plants are not economical. More new nuclear
capacity is built in the high growth and high oil price
cases, because overall capacity requirements are
higher and/or alternatives are more expensive.
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Biomass and Wind Lead Projected
Growth in Renewable Generation

Figure 60. Nonhydroelectric renewable electricity
generation by energy source, 2007-2030
(billion kilowatthours)
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The potential for growth in electricity generation
from wind power depends on a variety of factors,
including fossil fuel costs, State renewable energy
programs, technology improvements, access to trans-
mission grids, public concerns about environmental
and other impacts, and the future of the Federal PTC
for wind, which is scheduled to expire at the end of
2009. Other renewable technologies are guaranteed a
tax credit for an additional year. In the AEO2009 ref-
erence case, generation from wind power increases
from 0.8 percent of total generation in 2007 to 2.5 per-
cent in 2030 (Figure 60). Generation from biomass,
both dedicated and co-firing, grows from 39 billion
kilowatthours in 2007 (0.9 percent of the total) to 231
billion kilowatthours (4.5 percent) in 2030. Genera-
tion from geothermal facilities also increases but at
such a slow rate that it does not gain market share.
Current assessments show limited potential for
expansion at conventional geothermal sites. En-
hanced geothermal development remains economi-
cally infeasible.

The principal reason for the robust growth of renew-
able electricity generation in the end-use sectors,
which is included in the totals above, is the EISA2007
renewable fuels mandate. Biorefineries producing
cellulosic ethanol use residues from the biomass
feedstock for electricity production. Generation from
biomass comprises nearly 80 percent, or 91 billion
kilowatthours, of end-use renewable electricity in
2030. Solar technologies in general remain too costly
for grid-connected applications, but demonstration
programs and State policies support some growth in
central-station solar PV, and small-scale, customer-
sited PV applications grow rapidly [97].

Technology Advances, Tax Provisions
Increase Renewable Generation

Figure 61. Grid-connected electricity generation
from renewable energy sources, 1990-2030
(billion kilowatthours)
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The AEO2009 reference case includes both State RPS
requirements and a risk premium on high-carbon
generating technologies. As a result, total renewable
electricity generation grows by nearly 380 billion kilo-
watthours, to 730 billion kilowatthours (14.2 percent
of total domestic power production) in 2030. Environ-
mental concerns and a scarcity of new large-scale
sites limit the growth of conventional hydropower,
and from 2007 to 2030 its share of total generation re-
mains between 6 percent and 7 percent. Generation
from nonhydroelectric alternatives increases, bol-
stered by legislatively mandated State RPS programs,
technology advances, and State and Federal supports
(Figure 61). Although the Federal PTC is assumed to
expire after 2009 for wind and after 2010 for other
renewables, nonhydropower renewable generation
increases from 2.5 percent of total generation in 2007
to 8.3 percent in 2030.

Wind and biomass are the largest sources of electric-
ity among the nonhydropower renewables. Initially
helped by the Federal PTC, their growth continues as
States meet their RPS requirements and more States
enact RPS programs each year. Central-station solar
is also growing rapidly in California. Although the
technology remains costly, several credible project
announcements have been made that would lead to
capacity expansion in the hundreds of megawatts.
Moreover, as States continue to organize regional cli-
mate pacts, renewable generation will become more
prominent in carbon-constrained regions. The North-
east RGGI is the only such program included in the
AE02009 reference case, but western States are mov-
ing forward quickly with their own programs.
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Higher or Lower Costs Affect Trends
in Renewable Generation Capacity

Figure 62. Nonhydropower renewable generation
capacity in three cases, 2010-2030 (gigawatts)
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If the costs of renewable generation technologies
decline significantly faster than projected in the AEO-
2009 reference case, there may be more new renew-
able capacity than is needed to meet State renewable
generation mandates. The low renewable technology
cost case assumes costs 25 percent lower than in the
reference case in 2030, resulting in 38 percent more
new wind capacity and 200 percent more new dedi-
cated biomass capacity. New end-use solar capacity in
2030 is 49 percent above the reference case level,
although the technology remains too expensive for
widespread use in bulk power markets; geothermal,
hydroelectric, and municipal solid waste capacity
shows little change, because economical resources are
limited. A significant increase in dedicated biomass
capacity in the low cost case draws biomass away from
less efficient co-firing operations and helps producers
meet State RPS requirements.

In the high renewable technology cost case, the costs
for renewable capacity remain at the reference case
levels and “dedicated energy crops” are not devel-
oped, resulting in slightly less new renewable capac-
ity in 2030 than in the reference case (Figure 62).
State mandates still are expected to guarantee a sig-
nificant amount of growth in renewable capacity,
however, even with the higher costs. In the high cost
case, biomass co-firing operations make a larger
contribution to RPS compliance than in the reference
case. Although many State RPS laws include cost con-
tainment measures that may limit overall compliance
if renewable generation is more expensive than pro-
jected in the reference case, many of those provisions
either are discretionary or cannot be analyzed fully in
the high cost case.

State Portfolio Standards Increase
Generation from Renewable Fuels

Figure 63. Regional growth in nonhydroelectric
renewable electricity generation, including end-use
generation, 2007-2030 (billion kilowatthours)
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As of early November 2008, 28 States and the District
of Columbia had legislatively mandated RPS pro-
grams. The mandatory programs are included in the
reference case, but States’ voluntary goals are not.
Because NEMS does not provide projections at the
State level, the reference case assumes that most
States will reach their goals within each program’s
legislative framework, and the results are aggregated
at the regional level. In some States, however, compli-
ance could be limited by authorized funding levels for
the programs. For example, California is not expected
to meet its renewable energy targets because of limits
on the authorized funding for its RPS program.

By region, the fastest growth in nonhydroelectric re-
newable generation is projected for MAIN (Figure
63). The largest share of wind power is in the MAIN
region, which includes Illinois, Wisconsin, and parts
of Michigan and Missouri. In Texas, generation from
wind power grows until the Federal PTC expires on
December 31, 2010, and resumes growth after 2020,
when natural gas prices begin to rise more rapidly.
Solar and geothermal energy are used in the South-
west. Biomass generates most of the required renew-
able energy in the Mid-Atlantic region, which in 2030
contains nearly 53 percent of the Nation’s dedicated
biomass capacity.

Most NEMS regions include at least one State with an
RPS program (see Figure F2 in Appendix F for a map
of the regions). The only area without widespread
RPS programs is the Southeast, where North
Carolina is the only State with an enforceable RPS.
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Natural Gas Prices

Natural Gas Prices Rise As More
Expensive Resources Are Produced

Figure 64. Lower 48 wellhead and Henry Hub
spot market prices for natural gas, 1990-2030
(2007 dollars per million Btu)
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Average lower 48 wellhead prices for natural gas gen-
erally increase in the reference case, as more expen-
sive domestic resources are used to meet demand.
Prices decline for a brief period after the Alaska pipe-
line begins operation in 2020, but the market quickly
absorbs the additional natural gas supplies from
Alaska, and prices resume their rise (Figure 64).

Henry Hub spot market prices and delivered end-use
natural gas prices generally follow the trend in lower
48 wellhead prices; however, delivered prices also are
subject to variation in average transmission and dis-
tribution rates and resulting margins, as reflected in
the difference between the average delivered price
and the average supply price for natural gas. Some
new pipelines are built to bring supplies to market
and to reach new customers, but the bulk of the pipe-
line system is already in place, and revenue require-
ments for those segments decline as capital is
depreciated. Consequently, transmission and distri-
bution margins for natural gas delivered to the indus-
trial and electric power sectors either remain flat or
decline.

Natural gas distribution rates are determined in large
part by consumption levels per customer, which de-
cline in the residential and commercial sectors over
the projection period. As a result, fixed costs are dis-
tributed over a smaller customer base, leading to
slight increases in transmission and distribution mar-
gins in those sectors. In the transportation sector,
transmission and distribution margins for natural
gas used as fuel in CNG vehicles decline in real terms,
as motor fuels taxes remain constant in nominal
terms.

Prices Vary With Economic Growth
and Technology Progress Assumptions

Figure 65. Lower 48 wellhead natural gas prices
in five cases, 1990-2030 (2007 dollars
per thousand cubic feet)
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The extent to which natural gas prices increase in the
AEO02009 reference and alternative cases depends on
assumptions about economic growth rates and the
rate of improvement in natural gas exploration and
production technologies. Technology improvements
reduce drilling and operating costs and expand the
economically recoverable resource base.

Technology improvement is particularly important in
the context of growing investment in production of
natural gas from shale formations, which generally
can be produced more efficiently than the natural gas
contained in conventional formations, but which
require relatively high capital expenditures. The
reference case assumes that annual technology im-
provements follow historical trends. In the rapid
technology case, exploration and development costs
per well decline at a faster rate, which allows for more
growth in production. More rapid technology im-
provement puts downward pressure on natural gas
prices, mitigated somewhat by higher levels of con-
sumption than in the reference case. In the slow tech-
nology case, slower declines in exploration and
development costs lead to higher natural gas prices
than in the reference case.

In the AEO2009 high economic growth case, natural
gas consumption grows more rapidly, and natural gas
prices rise more sharply, than in the reference case.
In the low economic growth case, natural gas con-
sumption grows more slowly, and natural gas prices
are lower, than in the reference case (Figure 65).
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Largest Source of U.S. Natural Gas
Supply Is Unconventional Production

Figure 66. Natural gas production by source,
1990-2030 (trillion cubic feet)
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From 2007 to 2030, total natural gas production in
the reference case increases by more than 4 trillion
cubic feet, even as onshore lower 48 conventional pro-
duction (from smaller and deeper deposits) continues
to taper off. Unconventional natural gas is the largest
contributor to the growth in U.S. natural gas produc-
tion, as rising prices and improvements in drilling
technology provide the economic incentives necessary
for exploitation of more costly resources. Unconven-
tional natural gas production increases from 47 per-
cent of the U.S. total in 2007 to 56 percent in 2030
(Figure 66).

Natural gas in tight sand formations is the largest
source of unconventional production, accounting for
30 percent of total U.S. production in 2030, but pro-
duction from shale formations is the fastest growing
source. With an assumed 267 trillion cubic feet of un-
discovered technically recoverable resources, produc-
tion of natural gas from shale formations increases
from 1.2 trillion cubic feet in 2007 to 4.2 trillion cubic
feet, or 18 percent of total U.S. production, in 2030.
The expected growth in natural gas production from
shale formations is far from certain, however, and
continued exploration is needed to provide additional
information on the resource potential.

Offshore production also makes up a significant por-
tion of domestic natural gas supply, accounting for 15
percent of total domestic production in 2007 and 21
percent in 2030. The increase in offshore production
is largely from deepwater formations and OCS areas
recently released from Congressional moratoria.

World Oil Prices and Technology
Progress Affect Natural Gas Supply

Figure 67. Total U.S. natural gas production
in five cases, 1990-2030 (trillion cubic feet)
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Improvements in natural gas exploration and devel-
opment technologies reduce drilling costs, increase
production capacity, and ultimately lower wellhead
prices, increasing both production levels and end-use
consumption. More rapid technology improvement
raises the potential level of natural gas production
and offsets the effects of depletion of the resource
base, particularly for onshore conventional resources.
In the rapid technology case, natural gas production
in 2030 is 1.4 trillion cubic feet higher than in the ref-
erence case; in the slow technology case, it is 1.5 tril-
lion cubic feet lower than in the reference case.

The impact of world oil prices on domestic natural gas
production is indirect, affecting natural gas consump-
tion and, to a lesser degree, LNG imports. In the high
oil price case, natural gas production in 2030 is 1.7
trillion cubic feet higher than in the reference case
(Figure 67), with most of the additional supply, 1.2
trillion cubic feet, being used for GTL production. In
addition, higher oil prices reduce liquids consump-
tion, leading to a decline in crude oil processing at re-
fineries, so that more natural gas is consumed at
refineries to replace still gas that otherwise would be
available for refinery use. Higher levels of natural gas
consumption for CTL production and refinery use in
the high price case are offset to some extent by a de-
cline in natural gas use for electricity generation.

In the low oil price case, refineries use less natural
gas. Also, with less expensive crude oil taking a larger
share in world energy markets, more natural gas is
available for export to the United States as LNG. Do-
mestic natural gas production is therefore lower, and
LNG imports are higher, than in the reference case.
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U.S. Net Imports of Natural Gas
Decline in the Projection
Figure 68. Net U.S. imports of natural gas

by source, 1990-2030 (trillion cubic feet)
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U.S. net imports of natural gas decline in the AEO-
2009 reference case from 16 percent of supply in 2007
to 3 percent in 2030. The reduction is a result primar-
ily of lower imports from Canada and higher exports
to Mexico because of growing demand for natural gas
in each of those countries. In addition, with relatively
high prices and advances in technology, the potential
for U.S. domestic natural gas production (particularly
from unconventional sources) increases, providing a
competitive alternative to imports of LNG.

Conventional natural gas production from Canada’s
Western Sedimentary Basin has been declining in re-
cent years. In the reference case, Canada’s unconven-
tional production does not increase rapidly enough to
keep up with domestic demand growth while main-
taining current export levels. For Mexico, U.S. pipe-
line exports are needed to meet the country’s growth
in demand for natural gas, which is not matched by
increases in domestic production and LNG imports.

In the United States, LNG imports peak at 1.5 trillion
cubic feet in 2018 before declining to 0.8 trillion cubic
feet in 2030 (Figure 68), despite projected U.S. regasi-
fication capacity of 5.2 trillion cubic feet. The near-
term increase is the result of growth in world lique-
faction capacity, which temporarily exceeds world de-
mand, making LNG available to the U.S. market—
particularly in the summer to fill storage facilities. In
the longer term, high LNG prices (which are tied to
oil prices in many markets) and ample domestic natu-
ral gas supplies reduce U.S. demand for LNG imports;
however, the amount of LNG available to U.S. mar-
kets could change if world natural gas consumption
differs from the levels projected in the reference case.

With No Alaska Pipeline, Lower 48
Prices for Natural Gas Are Higher

Figure 69. Lower 48 wellhead prices
for natural gas in two cases, 1990-2030
(2007 dollars per thousand cubic feet)
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The AEO2009 reference case assumes that a proposed
pipeline to transport natural gas from Alaska’s North
Slope to Alberta, Canada, and ultimately to the lower
48 States will be built in 2020, and that Alaska’s
natural gas production will increase by 1.6 trillion
cubic feet as a result. The no Alaska pipeline case
assumes that the pipeline will not be built, leading to
higher prices in lower 48 natural gas markets, more
lower 48 production and imports of natural gas, and
lower consumption.

The largest impact on natural gas prices in the no
Alaska pipeline case occurs when the pipeline reaches
full capacity in 2022, two years after the pipeline be-
gins operating in the reference case. In 2022, Henry
Hub spot market prices for natural gas (in 2007 dol-
lars) are higher by $0.63 per thousand cubic feet in
the no Alaska pipeline case than in the reference case.
After 2022 the price impact lessens gradually, to
$0.13 per thousand cubic feet in 2030 (Figure 69). In
2026, total natural gas consumption is 0.8 trillion cu-
bic feet lower in the no pipeline case than in the refer-
ence case, and consumption for electricity generation
is 0.3 trillion cubic feet lower.

Higher natural gas prices and reduced supply in the
no pipeline case lead to more unconventional produc-
tion and LNG imports in the lower 48 States. Pipeline
imports from Canada, which in the no pipeline case do
not compete with Alaska natural gas in lower 48 mar-
kets, are 0.5 trillion cubic feet above the reference
case level in 2028. LNG imports are only slightly
higher in the no pipeline case, as a result of increased
competition in world markets and the availability of
domestic natural supplies at competitive prices.
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U.S. Crude 0Oil Production Increases
With Rising Oil Prices

Figure 70. Domestic crude oil production by source,
1990-2030 (million barrels per day)
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The long-term decline in total U.S. crude production
has slowed over the past few years, as higher world oil
prices have spurred drilling. In the projections, total
U.S. domestic crude oil production, which has been
falling for many years, begins to increase in 2009.
Most of the near-term increase is from the deepwater
offshore. Growth is limited after 2010, however, be-
cause newer discoveries are smaller, and capital ex-
penditures rise as development moves into deeper
waters.

A number of deepwater discoveries in the Gulf of
Mexico have begun to ramp up production recently or
are expected to begin production by the end of 2009.
The largest include Shenzi, Atlantis, Blind Faith, and
Thunder Horse. Expiration of the Congressional mor-
atoria on the Eastern Gulf of Mexico, Atlantic, and
Pacific regions of the OCS also allow crude oil produc-
tion to increase in the Atlantic and Pacific OCS after
2014 and in the Eastern Gulf of Mexico OCS after
2025. Total offshore production increases at an aver-
age annual rate of 2.8 percent, from 1.4 million bar-
rels per day in 2007 to 2.7 million barrels per day in
2030.

U.S. onshore crude oil production also increases
throughout the projection, primarily as a result of
increased application of COy-enhanced oil recovery
techniques, exploitation of oil from the Bakken shale
formation [98], and the startup of liquids production
from oil shale, which is supported by favorable world
oil prices and continued advances in oil shale extrac-
tion technology. Total onshore production of crude oil
increases from 2.9 million barrels per day in 2007 to
4.1 million barrels per day in 2030 (Figure 70).

U.S. Oil Production Depends on
Prices, Access, and Technology

Figure 71. Total U.S. crude oil production
in five cases, 1990-2030 (million barrels per day)
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U.S. crude oil production is highly sensitive to world
crude oil prices, because the remaining domestic re-
source base generally requires more costly secondary
or tertiary recovery techniques, which are likely to be
uneconomical when world oil prices are low. Even
when prices are higher, however, high-cost projects
typically involve long lead times from discovery to
production, which limit their impact on total produc-
tion levels. In the high oil price case, U.S. crude oil
production in 2030 is 1.1 million barrels per day
higher than in the reference case, mostly as a result of
increased production from onshore COg-enhanced oil
recovery projects and offshore deepwater projects. In
the low oil price case, crude oil production in 2030 is
2.0 million barrels per day lower than in the reference
case, primarily because of lower production from
COgy-enhanced recovery projects, and because fewer
projects in the lower 48 offshore and Alaska’s North
Slope are economical when world oil prices are rela-
tively low.

Both onshore and offshore production generally
increase as technology advances reduce the costs of
exploration and development. In the rapid technology
case, U.S. crude oil production in 2030 is 0.3 million
barrels per day higher than in the reference case, with
most of the increase coming from resources in the
lower 48 offshore. In the slow technology case, crude
oil production in 2030 is 0.7 million barrels per day
lower than in the reference case (Figure 71). Most of
the difference between the 2030 production levels in
the reference and slow technology cases results from
lower levels of production from COg-enhanced oil re-
covery in the slow technology case.
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Liquid Fuels Consumption

BTL, CTL, and Oil Shale Production
Grows With Technology Improvement

Figure 72. Liquids production from gasification
and oil shale, 2007-2030 (thousand barrels per day)
400 -

Biomass-to-liquids

300 -
Coal-to-liquids
200 -
il shale
100 -
0
2007 2011 2015 2020 2025 2030

Production of liquid fuels from oil shale, coal, natural
gas, and biomass becomes viable over time in the
reference case as a result of continued technology
improvements and rising oil prices. Growth in their
production can be moderated, however, by rising
capital costs and by the enactment of more stringent
environmental regulations affecting water and land
use—which increase production costs—and GHG
emissions. Consequently, penetration rates vary for
the different production processes.

BTL production begins in 2012 in the reference case
and grows by an average of 29 percent per year
through 2030 (Figure 72). CTL production begins in
2011 and grows by an average of 19 percent per year.
The increase in CTL production would be larger if it
were not constrained by the reference case assump-
tion that growing concern about GHG emissions
will limit investment in the carbon-intensive CTL
technology.

Oil shale production begins later, in 2023, but in-
creases rapidly, averaging 35 percent per year from
2023 to 2030. Research and development efforts are
expected to provide the necessary technology im-
provements to yield commercial quantities of liquids
from oil shale production that, over time, can be fur-
ther increased in scale. Although no GTL production
is expected before 2030 in the reference case, GTL
production in Alaska begins in 2017 in the high oil
price case and then grows by an average of 21 percent
per year from 2017 to 2030.

Transportation Sector Dominates
Liquid Fuels Consumption

Figure 73. Liquid fuels consumption by sector,
1990-2030 (million barrels per day)
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The transportation sector continues to dominate
liquid fuels consumption in the projections (Figure
73), with large increases in the use of diesel fuel and
biofuels. In the reference case, total consumption of
petroleum-based motor gasoline in 2030, including
E10 but excluding E85, is 1.3 million barrels per day
below the 2007 total, whereas both consumption of
diesel fuel and consumption of E85 increase, by about
1.5 million barrels per day each. Biofuel consumption
grows with the EISA2007 mandates, and diesel fuel
consumption expands as more light-duty diesel vehi-
cles are produced by automotive manufacturers seek-
ing to comply with new CAFE standards. Diesel fuel
use for freight trucks also increases as industrial out-
put expands.

In the other sectors, liquid fuels consumption de-
clines through 2030. Industrial use of liquids drops by
19 percent, despite a 47-percent increase in industrial
shipments. Much of the decline from 2007 to 2030 re-
sults from changes in the chemical industry, where
there is a shift in the production mix, and energy effi-
ciency improves. Liquid fuels consumption in the
buildings sector continues to fall, as fewer buildings
use oil for heating, and efficiency improves as older
systems are replaced with more efficient equipment.

Liquid fuels consumption in the electric power sector
declines as a result of slowing growth in demand for
electricity from 2007 to 2030. With Federal and State
efficiency standards minimizing the need for new
generating capacity, little new oil-fired capacity is
installed, and generation from older oil-fired capacity
is offset by production from new capacity using coal,
natural gas, nuclear, and renewable fuels.
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EISA2007 RFS Mandate for 2022
Is Met in 2027

Figure 74. RFS credits earned in selected years,
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EISA2007 mandates a total RFS credit requirement
of 36 billion gallons in 2022. Credits are equal to
gallons produced, except for fatty acid methyl ester
biodiesel and BTL diesel, which receive a 1.5-gallon
credit for each gallon produced. The renewable fuels
can be grouped into two categories: conventional
biofuels (ethanol produced from corn starch) and
advanced biofuels (including cellulosic ethanol, bio-
diesel, and BTL diesel). In total, 15 billion gallons of
credits from conventional biofuels and 21 billion gal-
lons from advanced biofuels are required in 2022.

In the AEO2009 reference case, the credit require-
ment for conventional biofuels is met in 2022, but the
requirement for advanced fuels is not. In that event,
EISA2007 provides for both the application of waivers
and modification of applicable credit volumes. The
RFS mandates are achieved in 2027 in the reference
case, and as BTL production grows, the overall target
of 36 billion gallons is exceeded in 2030 (Figure 74).

Progress toward meeting the RF'S is complicated by
slowing growth in U.S. petroleum use through 2030.
The push for more fuel-efficient automobiles, which
slows the increase in motor gasoline consumption in
the reference case, also slows progress toward meet-
ing the RFS, because more efficient gasoline engines
and growing penetration of hybrids reduce the de-
mand for ethanol in gasoline fuel blends. A 10-percent
limit on ethanol in gasoline for most of the current
fleet of passenger vehicles delays further market pen-
etration until more E85-compatible vehicles are in
use and the market infrastructure for E85 and other
biofuels is expanded to accommodate the distribution
and sale of growing volumes.

Biofuels Displace Conventional Fuels
in the Transportation Mix

Figure 75. Biofuel content of U.S. motor gasoline
and diesel consumption, 2007, 2015, and 2030
(million barrels per day)
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As aresult of the RFS in EISA2007, CAFE standards,
and higher liquid prices, biofuels in the form of etha-
nol and biodiesel displace a growing portion of the fos-
sil fuel component of transportation fuel use in the
reference case (Figure 75). With biofuels representing
all the growth in motor fuel supply, there is virtually
no growth in petroleum consumption through 2030,
as demand for petroleum-based gasoline declines and
demand for petroleum-based diesel grows modestly.
The growing share for diesel fuel is similar to recent
trends in Europe, where increases in diesel use have
outpaced the growth in gasoline use for some time,
causing European refineries to be reconfigured for
more diesel production.

U.S. production of biofuels grows from less than 0.5
million barrels per day in 2007 to 2.3 million barrels
per day in 2030. Ethanol production provides the
largest share of that growth, as ethanol use for gaso-
line blending grows to more than 0.8 million barrels
per day and ethanol consumption in E85 increases to
1.1 million barrels per day in 2030. Much of the
growth in demand for E85 occurs after 2015, when
the market for E10 blending is saturated. Although
most of the ethanol consumed is produced domesti-
cally, net imports of ethanol also increase, to 0.5 mil-
lion barrels per day in 2030.

To meet RFS and CAFE standards, the vehicle fleet
changes dramatically in the reference case. In 2030,
60 percent of the new LDVs sold are E85, flex-fuel,
conventional hybrid, or PHEVSs.
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Liquid Fuels Prices

Ethanol Prices Compete on a Btu
Basis To Meet the EISA2007 RFS

Figure 76. Motor gasoline, diesel fuel, and E85

prices, 2007-2030 (2007 dollars per gallon)
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With crude oil prices rising in the reference case,
prices for both gasoline and diesel fuel increase by an
average of 1.4 percent per year, to about $4 per gallon
(2007 dollars) in 2030 (Figure 76). The average in-
crease in E85 prices is 0.5 percent per year over
the same period, and the E85 price in 2030 is less than
$3 per gallon. As a result, the difference between gas-
oline and E85 prices increases from roughly 30 cents
per gallon in 2007 to more than a dollar per gallon in
2030.

In the reference case, ethanol is used initially as a
blending component with gasoline, but the U.S. mar-
ket for ethanol blending with gasoline to make E10 is
near saturation by 2012. Meeting the EISA2007 RFS
after 2012 therefore requires increased consumption
of E85. To encourage the use of E85, its price (in
terms of energy content) must be equivalent to or
below the price of motor gasoline. E85 prices increase
only moderately in the reference case, to $2.72 per
gallon in 2012 and $2.79 in 2022, on the path to
achieving the sales volume needed to meet the RFS
mandate.

The increase in ethanol sales requires construction of
a sufficient base of E85 fueling stations and distribu-
tion infrastructure to ensure the commercial viability
of a growing fleet of E85 vehicles. AEO2009 assumes
that the average cost to modify an existing service sta-
tion for E85 sales will be about $46,000. Assuming no
intermediate ethanol blends, E85 prices must be sub-
sidized by refiners and marketers through high prices
for gasoline and diesel fuel in order to meet the man-
dated ethanol level in the RF'S once the E10 market is
saturated and E85 is the primary contributor.

Imports of Liquid Fuels Vary
With World Oil Price Assumptions

Figure 77. Net import share of U.S. liquid fuels
consumption in three cases, 1990-2030 (percent)
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U.S. imports of liquid fuels, which grew steadily from
the mid-1980s to 2005, decline sharply from 2007 to
2030 in the reference and low oil price cases, even as
they continue to provide a major part of total U.S.
liquids supply. Increasing use of biofuels, much of
which are domestically produced, tighter CAFE
standards, and higher energy prices moderate the
growth in demand for liquids. A combination of
higher prices and mandates leads to increased domes-
tic production of oil and biofuels. In the reference
case, there is essentially no growth in the use of liquid
fuels from 2007 to 2030.

The net import share of U.S. liquid fuels consumption
fell from 60 percent in 2005 to 58 percent in 2007.
That trend continues in the reference case, with a net
import share of 41 percent in 2030, and in the high oil
price case, with a 30-percent share in 2030. In the low
price case, the net import share falls in the near term
before rising to 57 percent in 2030. With lower prices
for liquid fuels, demand increases while domestic
production decreases, and more imports are needed
to meet demand. With higher prices, the need for
imports is smaller but still substantial (Figure 77).
Increased penetration of biofuels in the liquids mar-
ket reduces the need for imports of crude oil and
petroleum products in the high price case.
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Coal Production

Total Coal Production Increases at a
Slower Rate Than in the Past

Figure 78. Coal production by region, 1970-2030
(quadrillion Btu)
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In the AEO2009 reference case, increasing coal use
for electricity generation at both new and existing
plants and the startup of several CTL plants lead to
modest growth in coal production, averaging 0.6 per-
cent per year from 2007 to 2030—slightly less than
the 0.9-percent average growth rate for U.S. coal pro-
duction from 1980 to 2007.

Western coal production, which has grown steadily
since 1970, continues to increase through 2030
(Figure 78), but at a much slower rate than in the
past. Most of the additional output originates from
mines located in Wyoming, Montana, and North Da-
kota. Roughly one-half of the West’s additional coal
production is used for fuel and feedstock at new CTL
plants, and the remainder is used for electricity gen-
eration at existing and new coal-fired power plants.

Production of higher sulfur coal in the Interior re-
gion, which has trended downward since the early
1990s, rebounds as existing coal-fired power plants
are retrofitted with flue gas desulfurization (FGD)
equipment and new coal-fired capacity is added in the
Southeast. Much of the additional output from the In-
terior region originates from mines tapping into the
extensive reserves of mid- and high-sulfur bitumi-
nous coal in Illinois, Indiana, and western Kentucky.
In Appalachia, total production declines slightly from
current levels as output shifts from the extensively
mined, higher cost reserves of Central Appalachia to
lower cost supplies from the Interior region, South
America, and the northern part of the Appalachian
basin.

Long-Term Production Outlook
Varies Considerably Across Cases

Figure 79. U.S. coal production in four cases,
2007, 2015, and 2030 (quadrillion Btu)
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U.S. coal production varies across the AE02009
cases, in particular when different policies are
assumed with regard to GHG emissions. Different
assumptions about the costs of producing and trans-
porting coal also lead to substantial variations in the
outlook for coal production.

The no GHG concern case illustrates the potential for
a sizable increase in coal production. In the absence of
a risk premium for carbon-intensive technologies,
more new coal-fired power plants and CTL plants are
built than in the reference case. In 2030, coal produc-
tion in the no GHG concern case is 20 percent above
the reference case projection (Figure 79). In contrast,
if policies to reduce or limit GHG emissions were
enacted in the future, they could result in significant
reductions in coal use at existing power plants and
limit the amount of new coal-fired capacity built in
the future. The impact on coal use would depend on
details of the policies, such as the allocation of emis-
sions allowances, the inclusion of a “safety valve” or
other mechanism to limit the price of allowances (and
its level), and the inclusion of provisions to encourage
the use of particular fuels or technologies.

In the high coal cost case, higher costs for coal mining
and transportation lead to some switching from coal
to natural gas and nuclear in the electric power sec-
tor, along with slightly slower growth in electricity
demand. In the low coal cost case, the trends are in
the opposite direction. As a result, coal production in
2030 is 17 percent lower in the high coal cost case, and
11 percent higher in the low coal cost case, than in the
reference case.
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Emissions From Energy Use

Minemouth Coal Prices in the Western
and Interior Regions Continue Rising

Figure 80. Average minemouth coal prices
by region, 1990-2030 (2007 dollars per million Btu)
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In the near term, rising prices for the mining equip-
ment, parts and supplies, and fuel used at coal mines
lead to higher minemouth prices for coal in all regions
(Figure 80). In the Appalachian region, a resurgence
in production of high-value coal for export adds to the
early price surge. In the longer term, limited improve-
ment in coal mining productivity and increased pro-
duction from the Interior and Western supply regions
result in higher minemouth prices in both regions,
increasing on average by 1.2 percent per year from
2007 to 2030. After peaking in 2009, the average
minemouth price for Appalachian coal declines by
0.5 percent per year through 2030, as a result of fall-
ing demand and a shift to lower cost production in the
northern part of the basin.

Reflecting regional trends, the U.S. average mine-
mouth price of coal rises significantly between 2007
and 2009, from $1.27 to $1.47 per million Btu. After
the initial run-up, however, prices level off and then
fall slightly through 2020, as mine capacity utilization
declines and production shifts away from the higher
cost mines of Central Appalachia.

In the reference case, the assumed risk premium for
carbon-intensive technologies dampens investment
in new coal-fired power plants; however, a growing
need for additional generating capacity of all types
results in the construction of 28 gigawatts of new
coal-fired capacity after 2020. The combination of
new investment in mining capacity to meet demand
growth and a continued low rate of productivity im-
provement leads to an increase in the average mine-
mouth price of coal, from $1.39 per million Btu in
2020 to $1.46 in 2030.

Rate of Increase in Carbon Dioxide
Emissions Slows in the Projections

Figure 81. Carbon dioxide emissions by sector and
fuel, 2007 and 2030 (million metric tons)
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Even with rising energy prices, growth in energy use
leads to increasing U.S. CO, emissions in the absence
of explicit policies to reduce GHG emissions; however,
the appliance efficiency, CAFE, and tax policies
enacted in 2007 and 2008, slow the growth of U.S.
energy demand, and as a result, energy-related CO,
emissions in the AEO2009 reference case grow by
0.3 percent per year from 2007 to 2030, as compared
with 0.8 percent per year from 1980 to 2007. In 2030,
energy-related CO4 emissions total 6,414 million met-
ric tons, about 7 percent higher than in 2007.

Slower emissions growth is also, in part, a result of
the declining share of electricity generation that
comes from fossil fuels—primarily, coal and natural
gas—and the growing renewable share, which in-
creases from 8 percent in 2007 to 14 percent in 2030.
As a result, while electricity generation increases by
0.9 percent per year, CO, emissions from electricity
generation increase by only 0.5 percent per year. The
largest share of U.S. CO, emissions comes from elec-
tricity generation (Figure 81).

The U.S. economy becomes less carbon intensive as
CO, emissions per dollar of GDP decline by 39 per-
cent and emissions per capita decline by 14 percent
over the projection. Increased demand for energy ser-
vices is offset in part by shifts toward less energy-
intensive industries, efficiency improvements, and
increased use of renewables and other less carbon-
intensive energy fuels. More rapid improvements in
technologies that emit less COg, new CO4 mitigation
requirements, or more rapid adoption of voluntary
COy emissions reduction programs could result in
lower CO, emissions levels than are projected here.
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Emissions From Energy Use

Without Clean Air Interstate Rule,
Sulfur Dioxide Emissions Still Decline

Figure 82. Sulfur dioxide emissions from
electricity generation, 1995-2030
(million short tons)
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CAIR is not included in the AEO2009 reference case,
because in July 2008 the U.S. Court of Appeals
vacated and remanded the rule, which included a
cap-and-trade system to reduce SO, emissions. The
same court has since temporarily reinstated CAIR,
but that ruling was not issued until December 2008,
and the AEO2009 projections are based on laws and
regulations in effect as of November 2008.

The reference case assumes that the States will man-
date SO, emissions controls, such as FGD or the use
of low-sulfur coal, to meet emissions goals even with-
out CAIR. As a result, SOy emissions from electric
power plants in 2030 in the reference case are more
than 50 percent below their 2007 level (Figure 82),
similar to projections in previous AEOs that assumed
CAIR would be in effect. SO, emissions fall even
though coal-fired generating capacity expands, as
more than 114 gigawatts of existing coal-fired capac-
ity is retrofitted with FGD equipment in the refer-
ence case through 2030. Because SO, allowance
trading under CAIR is not included in AEO2009,
there is no SO4 allowance trading. With the reinstate-
ment of CAIR, allowance trading and allowance
prices will be included in future analyses.

The amount of new coal-fired capacity added in the
reference case has little impact on SO, emissions, be-
cause it is assumed that all new capacity will include
extensive emissions control systems. In contrast, im-
plementation of a GHG emissions control policy could
lower SO4 and other emissions significantly by reduc-
ing generation from older, less efficient coal-fired
power plants without FGD equipment.

Nitrogen Oxide Emissions Also
Decline in the Reference Case

Figure 83. Nitrogen oxide emissions from
electricity generation, 1995-2030
(million short tons)
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Even without the CAIR mandates, States will need to
reduce NO, emission in order to meet the CAA stan-
dards for ground-level ozone. The AEO2009 reference
case assumes that individual States will enact their
own mandates for NO, emissions controls, which will
meet the targets originally outlined in CAIR. Because
it is assumed that the States will not use a cap-and-
trade program, there is no allowance price for NO,.

In the reference case, NO, emissions in 2030 are
about 35 percent below the 2007 level (Figure 83).
Just as in the case of SO, emissions, the reduction oc-
curs even as more electricity is generated at coal-fired
power plants. The reference case assumes that the
States will require older coal-fired plants to be retro-
fitted with selective catalytic control (SCR) equip-
ment, and that new plants will be required to have
pollution control equipment that meets the CAA New
Source Performance Standards. Through 2030, an
estimated 95 gigawatts of existing coal-fired capacity
is retrofitted with SCR equipment in the reference
case.

In the future, enactment of policies to limit or reduce
GHG emissions could affect NO, emissions from elec-
tricity generation. Controlling GHG emissions would
require changes in the utilization of existing coal-
fired capacity that would also reduce emissions of
NO,.
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Endnotes for Market Trends

94.

95.

96.

97.
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The energy-intensive manufacturing sectors include
food, paper, bulk chemicals, petroleum refining, glass,
cement, steel, and aluminum.

S.C. Davis and S.W. Diegel, Transportation Energy
Data Book: Edition 25, ORNL-6974 (Oak Ridge, TN,
May 2006), Chapter 4, “Light Vehicles and Character-
istics,” web site http://cta.ornl.gov/data/chapter4.
shtml.

Unless otherwise noted, the term “capacity” in the dis-
cussion of electricity generation indicates utility,
nonutility, and CHP capacity. Costs reflect the aver-
age of regional costs, except that a representative
region is used to estimate costs for wind plants.
Customer-sited PV does not include off-grid PV. Based
on 1989-2006 annual PV shipments, EIA estimates
that as much as 210 megawatts of remote PV applica-
tions for electricity generation (off-grid power sys-
tems) were in service in 2006, plus an additional 526
megawatts in communications, transportation, and

98.

assorted other non-grid-connected, specialized appli-
cations. See Energy Information Administration,
Annual Energy Review 2007, DOE/EIA-0384 (2007)
(Washington, DC, June 2008), Table 10.8, “Photovol-
taic Cell and Module Shipments by End Use and Mar-
ket Sector, 1989-2006,” web site www.eia.doe.gov/
emeu/aer/renew.html. The approach used to develop
the table, based on shipment data, provides an upper
estimate of the size of the PV stock, including both
grid-based and off-grid PV. It overestimates the size of
the stock, because shipments include a substantial
number of units that are exported, and each year some
of the PV units installed in earlier years are retired
from service or abandoned.

Energy Information Administration, “The Bakken
Formation Helps Increase U.S. Proved Reserves of
Oil,” This Week in Petroleum (March 4, 2009), web site
http://tonto.eia.doe.gov/oog/info/twip/twiparch/
090304/twipprint.html.
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Comparison with Other Projections

Only IHS Global Insight (IHSGI) produces a compre-
hensive energy projection with a time horizon similar
to that of AEO2009. Other organizations, however,
address one or more aspects of the U.S. energy mar-
ket. The most recent projection from THSGI, as well
as others that concentrate on economic growth, inter-
national oil prices, energy consumption, electricity,
natural gas, petroleum, and coal, are compared here
with the AEO2009 projections.

Economic Growth

Projections of the average annual real GDP growth
rate for the United States from 2007 through 2010
range from 0.2 percent to 3.1 percent (Table 15). Real
GDP grows at an annual rate of 0.6 percent in the
AEO02009 reference case over the period, significantly
lower than the projections made by the Office of
Management and Budget (OMB), the Bureau of La-
bor Statistics (BLS), and the Social Security Adminis-
tration (SSA)—although not all of those projections
have been updated to take account of the current eco-
nomic downturn. The AEO2009 projection is slightly
lower than the projection by IHSGI and slightly
higher than the projection by the Interindustry Fore-
casting Project at the University of Maryland
(INFORUM). In March 2009, the consensus Blue
Chip projection was for 2.2-percent average annual
growth from 2007 to 2010.

The range of GDP growth rates is narrower for the
period from 2010 to 2015, with projections ranging
from 2.1 to 3.8 percent per year. The average annual
GDP growth of 3.2 percent in the AEO2009 reference
case from 2010 to 2015 is mid-range, with the Con-
gressional Budget Office (CBO) projecting a stronger
recovery from the recession. CBO projects average

Table 15. Projections of annual average economic
growth rates, 2007-2030

Average annual percentage
growth rates

2007- 2010- 2015- 2020-

Projection 2010 2015 2020 2030
AEO2008 (reference case) 2.5 2.7 24 24
AEO02009 (reference case) 0.6 3.2 2.6 2.6
IHSGI (November 2008) 0.7 3.1 2.8 2.5
OMB (June 2008) 2.9 2.9 NA NA
CBO (January 2009) 0.2 3.8 2.3 NA
INFORUM (December 2008) 0.4 2.8 2.3 2.3
SSA (May 2008) 2.6 2.4 2.3 2.1
BLS (November 2007) 3.1 24 NA NA
IEA (November 2008) NA 2.1 NA 2.1
Blue Chip Consensus
(March 2009) 2.2 2.8 2.7 NA

NA = not available.

annual GDP growth of 3.8 percent, IHSGI projects
growth of 3.1 percent, and the INFORUM, SSA, and
International Energy Agency (IEA) projections all
project growth that is below the AEO2009 reference
case projection.

There are few public or private projections of GDP
growth for the United States that extend to 2030. The
AE02009 reference case projects 2.5-percent average
annual GDP growth from 2007 to 2030, consistent
with the trend in expected labor force and productiv-
ity growth. IHSGI projects GDP growth from 2007 to
2030 at 2.4 percent, and INFORUM expects lower
GDP growth at 2.2 percent over the same period.
INFORUM also projects lower growth in productivity
and the labor force.

World Oil Prices

Comparisons of the AEO2009 cases with other oil
price projections are shown in Table 16. In the
AEO02009 reference case, world oil prices rise from
current levels to approximately $80 per barrel in 2010
and $110 per barrel in 2015. After 2015, prices in-
crease to $130 per barrel in 2030. This price trend is
higher than shown in the AEO2008 reference case
and, generally, more consistent with the AEO2008
high oil price case.

Market volatility and different assumptions about the
future of the world economy are reflected in the range
of price projections for both the short term and the
long term. The projections trend in different direc-
tions, with one group, the Institute of Energy
Economics and the Rational Use of Energy at the Uni-
versity of Stuttgart (IER), showing prices stabilizing
at around $70 per barrel by 2020 and remaining rela-
tively constant through 2030 and another group,
Energy Ventures Analysis, Inc. (EVA), showing
prices rising steadily over the entire course of the pro-
jection period. Excluding the AEO2009 reference
case, the other projections range from $47 per barrel

Table 16. Projections of world oil prices, 2010-2030
(2007 dollars per barrel)

Projection 2010 2015 2020 2025 2030
AEQO2008 (reference case) 75.97 6141 6126 66.17 72.29
AEQO2008 (high price case) 81.08 92.77 104.74 112.10 121.75

AEOZ20009 (reference case)  80.16 110.49 115.45 121.94 130.43
DB 4743 72.20 66.09 68.27 70.31

IHSGI 101.99 97.60 75.18 71.33 68.14
IEA (reference) 100.00 100.00 110.00 116.00 122.00
IER 65.24 67.03 70.21 72.37 74.61
EVA 57.09 74.61 95.33 105.25 116.21
SEER 54.82 9840 89.88 82.10 75.00
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to $102 per barrel in 2010, a span of $55 per barrel,
and from $68 per barrel to $122 per barrel in 2030, a
span of $54 per barrel. The wide range of the projec-
tions reflects the recent volatility of crude oil prices
and the uncertainty inherent in the projections. The
range of the other projections is encompassed in the
range of the AE0O2009 low and high oil price cases,
from $50 per barrel to $200 per barrel in 2030.

The world oil price measures are, by and large, com-
parable across projections. EIA reports the price of
imported low-sulfur, light crude oil, approximately
the same as the WTI prices that are widely cited as a
proxy for world oil prices in the trade press. The only
series that does not report projections in WTI terms is
IEA’s World Energy Outlook 2008, where prices are
expressed as the IEA crude oil import price.

Total Energy Consumption

Both the AEO2009 reference case and IHSGI projec-
tions show total energy consumption growing by 0.5
percent per year from 2007 to 2030. Given different
totals for 2007, total energy consumption in 2030 in
the IHSGI projection is about 1 quadrillion Btu lower
than in the reference case. Growth rates by sector,

however, differ between the two sets of projections
(Table 17).

As shown in Table 16, energy prices in 2030 are
higher in AEO2009 than in the IHSGI projection.
THSGI’s world oil price track is closer to the AEO2009
low oil price case than the reference case. IHSGI’s
natural gas, coal, and electricity prices all are lower
than those in the AEO2009 reference case, but by a
smaller percentage than the difference between the
world oil price projections. As a result, IHSGI projects
stronger growth in petroleum consumption, a key fac-
tor in its higher projections for energy consumption
in the residential and industrial sectors. The
AEO02009 reference case includes stronger growth in

the commercial and transportation sectors than the
THSGI projection.

In the residential sector, natural gas and electricity
use in the IHSGI projection both grow significantly
faster than in the AEO2009 reference case. Factors
slowing growth in the AEO2009 reference case in-
clude increased lighting efficiency, a switch to a
10-year average from a 30-year average for heating
and cooling degree-days, and a more detailed break-
out for televisions, personal computers, and related
equipment that better accounts for efficiency
changes. In both projections, total housing stock
grows by about 1.0 percent per year from 2007 to
2030.

The commercial sector is the least reliant on liquid fu-
els among the end-use sectors, and the difference in
world oil prices between IHSGI and the AEO2009 has
the least impact on projections for commercial energy
use. In the AEO2009 reference case, commercial en-
ergy demand is driven by growth in commercial
floorspace (divided into 11 building types), as well as
by weather, population, and disposable income. Total
commercial floorspace grows by 1.3 percent per year
in the reference case. IHSGI cites commercial energy
use per employee, which grows by 1.0 percent per
year, about the same as in AEO2009. Consumption
growth for both natural gas and electricity is higher
in AEO2009, despite slightly higher prices. One as-
pect that could account for this difference is that
THSGI projects a population growth rate slightly be-
low 0.8 percent per year from 2007 to 2030, as com-
pared with 0.9 percent per year in the AE0O2009
reference case. For the industrial sector, IHSGI ex-
pects lower energy prices and more rapid growth in
output, leading to more rapid increases in consump-
tion of petroleum, natural gas, and electricity, than
are projected in AEO2009.

Table 17. Projections of energy consumption by sector, 2007 and 2030 (quadrillion Btu)

Average annual percentage

2007 2030 growth, 2007-2030
Sector AEO02009 IHSGI AEO02009 IHSGI AEO02009 IHSGI

Residential 114 10.9 124 13.0 04 0.8
Commercial 8.5 8.4 10.6 9.9 1.0 0.7
Industrial 25.3 23.0 26.3 25.6 0.2 0.5
Transportation 28.8 28.5 31.9 30.0 0.4 0.2
Electric power 40.7 42.1 48.0 49.9 0.7 0.7
Less: electricity losses -12.8 -12.8 -15.7 -16.1 — —
Total primary energy 101.9 100.1 113.6 112.3 0.5 0.5
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More than 97 percent of the energy consumed in the
transportation sector in 2007 came from liquid fuels.
Despite lower world oil prices in the IHSGI projec-
tion, the AEO2009 reference case projects more rapid
growth in transportation energy consumption. In
both the AEO2009 and IHSGI projections, an in-
crease in diesel fuel use is offset by a decrease in mo-
tor gasoline use; however, the offset is more than 1
quadrillion Btu larger in the THSGI projection. A
more rapid increase in jet fuel consumption is pro-
jected by IHSGI, in line with its lower fuel prices.

Electricity

Table 18 provides a summary of the results from the
AEO02009 cases and compares them with other projec-
tions. For 2015, electricity sales range from a low of
3,960 billion kilowatthours in the AEO2009 reference
case to a high of 4,475 billion kilowatthours in the
projection from IER, which also shows higher sales in
the commercial and residential sectors and much
higher growth in industrial sales than the AEO2009
reference case. For 2030, both IHSGI and IER have
higher projections for total electricity sales in 2030
than the 4,609 billion kilowatthours in the AEO2009
reference case. IHSGI and IER also project higher
residential and industrial sales in 2030 than the
AEO02009 reference case. IER projects commercial
sales that are higher than both IHSGI and the AEO-
2009 reference case.

The AEO2009 reference case shows declining real
electricity prices after 2009 and then rising prices at
the end of the period because of increases in the cost
of fuels used for generation and increases in capital
expenditures for construction of new capacity. The
higher fossil fuel prices and capital expenditures in
the AEO2009 reference case result in an increase in
the average electricity price from 9.1 cents per
kilowatthour in 2015 to 10.4 cents per kilowatthour
in 2030. IER and THSGI show declining electricity
prices between 2015 and 2030. In contrast, EVA
shows higher prices than the other projections, with
substantial increases between 2015 and 2030.

Total generation and imports of electricity in 2015
are lower in the EVA projections than in the
AEO02009 reference case, IHSGI, and IER projections.
U.S. electricity generation in the IER projection
(which excludes imports of electricity) is higher than
in the other projections. Requirements for generating
capacity are based on growth in electricity sales
and the need to replace existing units that are

uneconomical or are being retired for other reasons.
Consistent with its projections of electricity sales,
IER shows higher growth in generating capacity
through 2015 than in the other projections.

Although the projections for coal-fired capacity in
2030 are similar (with EVA being somewhat lower
than the others), there are significant differences in
other capacity types. IHSGI and IER project similar
levels of oil- and natural-gas-fired capacity, and both
are significantly lower than projected in the AEO2009
reference case. The EVA and IER projections for
nuclear capacity are also much higher than the
AE02009 and ITHSGI projections. Nuclear capacity in
2030 is 113 gigawatts in AEO2009 and 119 gigawatts
in the IHSGI projections, as a result of the incentives
included in EPACT2005. EVA and IER project sub-
stantially more aggressive nuclear growth, with total
nuclear capacity at 166 and 154 gigawatts, respec-
tively, in 2030. The AEO2009 reference case includes
3.4 gigawatts of uprates for nuclear capacity and 4.4
gigawatts of nuclear plant retirements by 2030 as
their operating licenses expire. The 2030 projections
for renewable capacity also differ widely among the
projections, from EVA’s 128 gigawatts to IER’s 312
gigawatts.

Environmental regulations are an important factor in
the selection of technologies for electricity genera-
tion. The AEO2009 reference case excludes the im-
pact of the EPA’s CAIR and CAMR regulations, and
because only current laws and regulations as of No-
vember 2008 are included, it does not assume any tax
on CO, emissions. Restrictions on COg emissions
could change the mix of technologies used to generate
electricity.

Natural Gas

In the AEO2009 reference case, total natural gas con-
sumption declines in the short run (2008-2011), be-
gins rising in 2014, peaks in 2025, then declines from
2025 to 2030 as consumption for electricity genera-
tion falls (Table 19). In the projections from other or-
ganizations, IHSGI, EVA, and Altos show steady
increases in natural gas consumption (although the
Altos projection includes an early decline, similar to
that in the AEO2009 reference case). EVA projects
the highest level of consumption in 2030 (29.4 trillion
cubic feet), followed by Altos (28.1 trillion cubic feet).
In contrast, Deutsche Bank AG (DB), IER, and Stra-
tegic Energy and Economic Research, Inc. (SEER)
show a peak in consumption around 2015 and a
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Table 18. Comparison of electricity projections, 2015 and 2030 (billion kilowatthours, except where noted)
AEO02009 Other projections
Projection 2007 reference
case IHSGI EVA IER
2015
Average end-use price
(2007 cents per kilowatthour) 9.1 9.1 9.9 10.7 NA
Residential 10.6 10.8 114 NA 9.6
Commercial 9.6 9.3 104 NA 9.6
Industrial 6.4 6.3 6.9 NA 74
Total generation plus imports 4,190 4,398 4,589 4,174 4,696
Coal 2,021 2,121 2,139 1,975 NA
Oil 66 57 54 58 NA
Natural gas® 892 815 1,004 889 NA
Nuclear 806 831 838 840 NA
Hydroelectriclother® 374 555 537 420 NA
Net imports 31 17 17 21 NA
Electricity sales 3,747 3,960 4,138 NA 4,475
Residential 1,392 1,423 1,559 NA 1,567
Commercial/other ¢ 1,349 1,513 1,508 NA 1,649
Industrial 1,006 1,025 1,071 NA 1,259
Capability, including CHP (gigawatts) ¢ 996 1,050 1,030 1,084 1,117
Coal 315 331 323 331 287
Oil and natural gas 448 458 441 488 510
Nuclear 101 104 105 105 111
Hydroelectric/other 131 157 160 115 208
2030
Average end-use price
(2007 cents per Rkilowatthour) 9.1 10.4 9.4 12.3 NA
Residential 10.6 12.2 10.8 NA 8.6
Commercial 9.6 10.6 10.0 NA 8.6
Industrial 6.4 74 6.4 NA 6.5
Total generation plus imports 4,190 5,181 5,229 4,871 5,335
Coal 2,021 2,415 2,356 2,006 NA
Oil 66 60 40 46 NA
Natural gas® 892 1,012 1,035 968 NA
Nuclear 806 907 921 1,324 NA
Hydroelectriclother® 374 758 864 535 NA
Net imports 31 28 14 19 NA
Electricity sales 3,747 4,609 4,717 NA 5,064
Residential 1,392 1,667 1,829 NA 1,891
Commercial/other ¢ 1,349 1,865 1,735 NA 1,963
Industrial 1,006 1,077 1,152 NA 1,210
Capability, including CHP (gigawatts) ¢ 996 1,227 1,102 1,171 1,224
Coal 315 360 348 332 349
Oil and natural gas 448 563 403 501 409
Nuclear 101 113 119 166 154
Hydroelectric/other 131 191 232 128 312

aIncludes supplemental gaseous fuels. For EVA, represents total oil and natural gas. P“Other” includes conventional hydroelectric,
pumped storage, geothermal, wood, wood waste, municipal waste, other biomass, solar and wind power, batteries, chemicals, hydrogen,
pitch, purchased steam, sulfur, petroleum coke, and miscellaneous technologies. ““Other” includes sales of electricity to government,
railways, and street lighting authorities. 4EIA capacity is net summer capability, including combined heat and power plants. IHSGI capacity
is nameplate, excluding cogeneration plants.

CHP = combined heat and power. NA = not available.

Sources: 2007 and AEO2009: AEO2009 National Energy Modeling System, run AE0O2009.D120908A. IHSGI: IHS Global Insight, Inc.,
Global Petroleum Outlook, Fall 2008 (Lexington, MA, November 2008). EVA: Energy Ventures Analysis, Inc., FUELCAST: Long-Term
Outlook (August 2008). IER: Institute of Energy Economics and the Rational Use of Energy at the University of Stuttgart, TTAM Global
Energy System Model (November 2008).
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steady decline thereafter. IER projects the lowest
level of consumption in 2030 (21.4 trillion cubic feet),
followed by DB (23.8 trillion cubic feet).

There are some notable variations across the projec-
tions for natural gas consumption by sector. For the
residential sector, only Altos shows a decline in con-
sumption in the later years of the projection, with res-
idential natural gas use in 2030 lower than in 2007.
DB projects the greatest increase in residential natu-
ral gas consumption, with 2030 consumption 1.3

trillion cubic feet higher than in 2007. AEO2009
shows the smallest increase, with 2030 consumption
0.2 trillion cubic feet higher than in 2007.

For natural gas use in the commercial sector there is
significant variation among the projections. Most
show consumption increasing over the projection pe-
riod, with the notable exceptions of DB and IER. As a
result, there is a significant range among the projec-
tions for 2030, with Altos showing an increase of 0.7
trillion cubic feet from 2007 (slightly higher than the

Table 19. Comparison of natural gas projections, 2015, 2025, and 2030 (trillion cubic feet, except where noted)

AE02009 Other projections
Projection 2007 reference
case IHSGI EVA DB IER SEER Altos
2015
Dry gas production ¢ 19.30 20.31 21.93 20.35 21.96 15.64 22.13 20.40
Net imports 3.79 2.36 3.01 3.74 5.02 10.75 3.55 5.54
Pipeline 3.06 1.11 141 1.98 2.83 5.01 1.80 1.34
LNG 0.73 1.25 1.60 1.76 2.19 5.74 1.75 4.20
Consumption 23.05 22.77 24.92 25.56 26.21 26.39 25.68 22.55°
Residential 4.72 4.87 5.08 5.07 522 5.28 4.91 4.22
Commercial 3.01 3.16 3.14 3.08 3.34 2.28 3.27 2.87
Industrial © 6.63 6.80 6.97 7.38 7.26 5.35 6.58 6.30¢
Electricity generators ¢ 6.87 6.04 7.63 8.05 8.38 8.83 9.03 9.15
Other I 1.81 1.90 2.11 1.98 2.01 4.65 1.89 NA
Lower 48 wellhead price (2007 dollars per thousand cubic feet) &
6.39 6.27 8.73 6.16 7.80 7.38 6.85 7.47
End-use prices (2007 dollars per thousand cubic feet)
Residential 13.05 12.32 14.49 NA NA 12.58 12.76 NA
Commercial 11.30 10.86 13.06 NA NA 11.28 11.23 NA
Industrial 7.73 7.21 10.67 NA NA 9.86 8.15 NA
Electricity generators 7.22 6.90 9.40 NA NA 8.16 7.74 NA
2025
Dry gas production ¢ 19.30 23.22 22.07 18.75 19.75 14.51 21.32 18.80
Net imports 3.79 1.35 3.51 8.50 5.36 7.76 3.24 9.50
Pipeline 3.06 0.15 0.91 2.91 1.83 2.02 0.56 0.30
LNG 0.73 1.20 2.60 5.58 8§53 5.74 2.68 9.20
Consumption 23.05 24.67 25.56 27.41 24.83 22.27 24.56 26.06°
Residential 4.72 4.99 B3 B 5.76 5.40 4.95 4.10
Commercial 3.01 3.36 3.18 3.14 2.73 2.23 3.50 3.09
Industrial © 6.63 6.76 7.36 8.16 5.92 4.28 6.64 6.60¢
Electricity generators © 6.87 7.38 7.55 8.69 8.59 547 7.49 12.27
Other I 1.81 2.19 2.17 2.11 1.82 4.88 1.99 NA
Lower 48 wellhead price (2007 dollars per thousand cubic feet) &
6.39 7.33 7.47 7.20 9.45 8.17 7.25 9.21
End-use prices (2007 dollars per thousand cubic feet)
Residential 13.05 13.43 13.02 NA NA 13.37 13.35 NA
Commercial 11.30 12.07 11.63 NA NA 12.07 11.56 NA
Industrial® 7.73 8.22 9.35 NA NA 10.77 8.55 NA
Electricity generators 7.22 7.95 8.10 NA NA 8.95 8.06 NA

NA = not available. See notes and sources at end of table.
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AEO02009 projection) and DB showing a decrease of
0.7 trillion cubic feet.

The range of projections for natural gas consumption
in the industrial sector is similar to that for the com-
mercial sector. Only DB and IER show declines from
2007 to 2030. Whereas EVA shows an increase of 2.0
trillion cubic feet, IER shows a decrease of 3.2 trillion
cubic feet.

Natural gas consumption in the electricity generation
sector grows steadily from 2007 to 2015 in all the pro-
jections, with the exception of a projected decline in
the AEO2009 reference case from 6.9 trillion cubic
feet in 2007 to 6.0 trillion cubic feet in 2015. IHSGI,
EVA, DB, and Altos show greater reliance on natural
gas for electricity generation than the AEO2009 pro-
jection. The largest increase from 2007 to 2030 is

projected by Altos (5.3 trillion cubic feet), followed by
EVA (3.1 trillion cubic feet). AEO2009 shows an ini-
tial decline, followed by an increase and then another
decline in the later years of the projection, but is
within the range of the other projections.

Sources of natural gas supply also vary among the
projections. In all the projections, U.S. pipeline im-
ports in 2030 are lower than in 2007, although IER
projects an initial increase in net pipeline imports
from 2007 to 2015. The size of the decline in pipeline
imports is similar in the AEO2009, IHSGI, SEER,
and Altos projections, whereas DB shows a smaller
but steady decrease. The IER projection for 2030 is
similar to the DB projection, although there are dif-
ferences between the two in the years from 2007 to
2025. EVA shows an initial decline in natural gas
pipeline imports, followed by a recovery and a

Table 19. Comparison of natural gas projections, 2015, 2025, and 2030 (continued)
(trillion cubic feet, except where noted)

AE02009 Other projections
Projection 2007 reference
case IHSGI EVA DB IER SEER Altos
2030
Dry gas production ¢ 19.30 23.60 22.33 18.49 18.70 13.76 20.44 17.70
Net imports 3.79 0.66 3.56 9.17 5.39 7.64 3.74 11.01
Pipeline 3.06 -0.18 0.51 2.49 1.83 1.97 0.32 0.01
LNG 0.73 0.85 3.05 6.68 3.56 5.68 3.42 11.00
Consumption 23.05 24.36 25.87 29.41 23.81 21.41 24.18 28.13°
Residential 4.72 4.93 5.39 543 6.06 5.60 4.92 4.63
Commercial 3.01 3.44 3.23 3.17 2.35 2.50 3.66 3.69
Industrial © 6.63 6.85 7.32 8.60 5.09 3.42 6.62 7.61¢
Electricity generators ¢ 6.87 6.93 7.75 9.94 8.59 4.36 6.98 12.20
Other I 1.81 2.21 2.19 2.27 1.73 5.52 1.99 NA
Lower 48 wellhead price (2007 dollars per thousand cubic feet) &
6.39 8.40 7.61 7.78 9.94 8.88 7.28 10.13
End-use prices (2007 dollars per thousand cubic feet)
Residential 13.05 14.71 13.06 NA NA 14.08 13.48 NA
Commercial 11.30 13.32 11.70 NA NA 12.78 11.56 NA
Industrial 7.73 9.33 9.47 NA NA 11.48 8.57 NA
Electricity generators 7.22 8.94 8.23 NA NA 9.66 8.31 NA

NA = not available.

aDoes not include supplemental fuels. PDoes not include natural gas use as fuel for lease and plants, pipelines, or natural gas vehicles.
°Includes consumption for industrial CHP plants, a small number of electricity-only plants, and GTL plants for heat and power production;
excludes consumption by nonutility generators. Includes lease and plant fuel. ¢Includes consumption of energy by electricity-only and CHP
plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes electric utilities, small power producers,
and exempt wholesale generators. {With the exception of IHSGI and IER, includes lease, plant, and pipeline fuel and fuel consumed in
natural gas vehicles. IHSGI includes lease and plant fuel with industrial consumption. IER includes agricultural and non-energy use in
other consumption. 2007 wellhead natural gas prices for EVA and DB are $6.68 and $6.91 per thousand cubic feet, respectively. "The 2007
industrial natural gas prices for IHSGI and SEER are $8.56 and $7.59 per thousand cubic feet, respectively.

Sources: 2007 and AEO2009: AEO2009 National Energy Modeling System, run AEO2009.D120908A. IHSGI: THS Global Insight, Inc.,
2008 U.S. Energy Outlook (September 2008). EVA: Energy Ventures Analysis, Inc., FUELCAST: Long-Term Outlook (January 2009). DB:
Deutsche Bank AG estimates (September 2008). IER: Institute of Energy Economics and the Rational Use of Energy at the University of
Stuttgart, TIAM Global Energy System Model (November 2008). SEER: Strategic Energy and Economic Research, Inc., “SEER Balanced
Portfolio, $45 per ton Carbon Tax 2015” (April 2008). Altos: Altos World Gas Trade Model (October 2008).
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subsequent decline, with total pipeline imports in
2030 at the highest level among all the projections but
still 0.6 trillion cubic feet below the 2007 level.

Net LNG imports in the AEO2009 reference case are
considerably lower than in any of the other projec-
tions, at less than 1.0 trillion cubic feet in 2030. EVA
and IER are far more optimistic about the potential
for increased LNG imports, with 2030 levels near 6
trillion cubic feet. Altos projects the highest level of
LNG imports, at 11.0 trillion cubic feet in 2030, and
THSGI, DB, and SEER project more modest increases.

U.S. domestic natural gas production increases
through 2015 in all the projections except IER’s.
SEER shows the highest production levels in 2015, at
22.1 trillion cubic feet. After 2015, only IHSGI and
AE02009 show domestic production continuing to in-
crease through 2030. The domestic production share
of total natural gas supply in the AEO2009 reference
case increases steadily, to more than 95 percent in
2030, as compared with the DB projection, which
shows the domestic share consistent at around 80
percent. The other projections show declines in do-
mestic natural gas production from 2015 to 2030. IER
has the lowest level in 2030, at 13.8 trillion cubic feet.
In the EVA, IER, and Altos projections, domestic pro-
duction represents a much smaller share of total nat-
ural gas supply in 2030, at less than 70 percent.

Natural gas wellhead prices in the United States,
which were $6.39 per thousand cubic feet in 2007, in-
crease steadily in all the projections, with some excep-
tions in 2015. Altos, IER, and DB project higher
average prices in 2030 than AEO2009. IHSGI, EVA,
and SEER project lower prices than AEO2009. SEER
and Altos also include lower domestic production lev-
els than the other projections. The highest wellhead
price in 2030 is projected by Altos, at $10.13 per thou-
sand cubic feet. The lowest is projected by SEER, at
$7.28 per thousand cubic feet.

The price margins for delivered natural gas (the dif-
ference between delivered and wellhead prices) can
vary significantly from year to year. In 2007, margins
in the end-use sectors were notably higher than the
historical average. In the AEO2009 reference case,
margins in the electricity generation and industrial
sectors generally decline over the projection period,
whereas margins in the residential and commercial
sectors generally rise, because fixed costs are spread
over lower per-customer volumes as consumption is
reduced by efficiency improvements.

End-use prices in the IHSGI projection imply declin-
ing margins in all end-use sectors. The IER projec-
tions imply constant margins in all sectors except the
industrial sector. In the SEER projection, margins re-
main relatively steady in the residential and indus-
trial sectors through 2030. The industrial sector
margins in the SEER projection are approximately
$0.40 per thousand cubic feet higher than those in the
AEO02009 projection from 2015 to 2030, and those in
the IER projection are about $1.65 per thousand cubic
feet higher than in AEO2009. Margins in the electric-
ity generation sector are similar in the AEO2009 and
THSGI projections, and both are lower than in the
IER and SEER projections.

Liquid Fuels

In the AEO2009 reference case, the world oil price is
$111 per barrel in 2015 and rises to $130 per barrel in
2030 (see Table 16). In the DB projection, real crude
oil prices are $72 per barrel in 2015, $68 per barrel in
2025, and $70 per barrel in 2030. Not surprisingly,
domestic crude oil production is lower and total net
imports are higher in the DB projections than in
AEO02009 (Table 20).

A major difference between the AEO2009 reference
case and all but one of the other projections—IHSGI,
DB, IER, Purvin and Gertz, Inc. (P&G), and IEA—is
that the other projections assume less domestic crude
oil production and a gradual decline in production in
future years. The IER projection for oil production is
particularly pessimistic in comparison with AEO-
2009. In general, the more pessimistic outlook in the
other projections results in higher levels of total net
imports and greater dependence on imports to meet
supply needs. The one exception is EVA, which in-
cludes higher domestic crude oil production in 2015
than projected in the AEO2009 reference case; how-
ever, EVA’s projections for crude oil and natural gas
liquids (NGL) production in 2025 and 2030 are lower
than in AEO2009.

The AEO2009 reference case is also the most bullish
with respect to NGL production, with the exception of
THSGI. Both IER and DB show lower NGL produc-
tion than AEO2009, with IER being much lower. The
difference can be explained, at least in part, by lower
projections of natural gas production in the DB and
IER cases. Both projections show a steady decline in
natural gas production after 2020 (earlier in the IER
case), whereas AE0O2009 shows a slow but steady in-
crease through 2030. The highest projection for U.S.
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Table 20. Comparison of liquids projections, 2015, 2025, and 2030
(million barrels per day, except where noted)

AEO02009 Other projections
Projection 2007 reference
case IHSGI ‘ EVA ‘ DB ‘ IER ‘ P&G ‘ IEA
2015
Crude oil and NGL production 6.85 7.61 6.60 8.15 6.74 5.08 NA 6.80
Crude oil 5.07 5.72 4.56 6.39 5.04 4.29 4.36 NA
Natural gas liquids 1.78 1.89 2.02 1.76 1.70 0.78 NA NA
Total net imports 12.09 9.74 12.11 NA 11.38 12.97 11.48 NA
Crude oil 10.00 8.10 11.10 NA NA NA 11.68 NA
Petroleum products 2.09 1.64 1.02 NA NA NA -0.20 NA
Petroleum demand 20.65 20.16 21.07 NA 19.69 18.05 18.28 18.75
Motor gasoline 9.29 8.97 9.09 NA 9.01 7.57 8.99 NA
Jet fuel 1.63 1.52 1.72 NA 1.52 1.99 1.59 NA
Distillate fuel 4.20 4.46 4.55 NA 4.00 3.49 4.23 NA
Residual fuel 0.72 0.69 0.69 NA 0.60 0.64 0.51 NA
Other 4.82 4.52 5.02 NA 4.56 4.36 2.96 NA
Net import share of
petroleum demand (percent) 59 49 57 NA 58 72 63 NA
2025
Crude oil and NGL production 6.85 9.14 5.74 7.05 5.28 3.80 NA NA
Crude oil 5.07 7.21 3.71 5.61 4.01 3.07 3.24 NA
Natural gas liquids 1.78 1.93 2.03 1.44 127 0.73 NA NA
Total net imports 12.09 8.01 12.61 NA 13.88 15.58 12.51 NA
Crude oil 10.00 6.66 12.06 NA NA NA 12.37 NA
Petroleum products 2.09 1.35 0.56 NA NA NA 0.14 NA
Petroleum demand 20.65 20.76 21.77 NA 21.05 19.37 18.15 NA
Motor gasoline 9.29 8.15 8.12 NA 9.59 7.89 7.82 NA
Jet fuel 1.62 1.81 2.04 NA 1.62 2.28 1.78 NA
Distillate fuel 4.20 4.91 5.61 NA 4.36 4.00 4.92 NA
Residual fuel 0.72 0.71 0.65 NA 0.63 0.74 0.42 NA
Other 4.82 5.18 S35 NA 4.85 4.46 3.22 NA
Net import share of
petroleum demand (percent) 59 40 58 NA 66 80 63 NA
2030
Crude oil and NGL production 6.85 9.29 5.36 6.28 4.78 3.15 NA 6.50
Crude oil 5.07 7.37 3.30 4.97 3.63 2.45 2.84 NA
Natural gas liquids 1.78 1.92 2.06 1.31 1.15 0.70 NA NA
Total net imports 12.09 8.35 13.49 NA 14.99 16.53 12.80 NA
Crude oil 10.00 6.95 12.46 NA NA NA 12.66 NA
Petroleum products 2.09 1.40 1.02 NA NA NA 0.15 NA
Petroleum demand 20.65 21.67 22.27 NA 21.69 19.69 18.15 18.41
Motor gasoline 9.29 8.04 7.65 NA 9.83 8.10 7.45 NA
Jet fuel 1.62 1.99 2.21 NA 1.66 2.17 1.85 NA
Distillate fuel 4.20 542 6.26 NA 4.58 4.29 5.14 NA
Residual fuel 0.72 0.72 0.64 NA 0.65 0.79 0.40 NA
Other 4.82 5.50 Bl NA 4.97 4.34 3.30 NA
Net import share of
petroleum demand (percent) 59 41 61 NA 69 84 71 NA

NA = Not available.

Sources: 2007 and AEO2009: AEO2008 National Energy Modeling System, run AE02009.D120908A. IHSGI: THS Global Insight, Inc.,
Global Petroleum Outlook, Fall 2008 (Lexington, MA, November 2008). EVA: Energy Ventures Analysis, Inc., FUELCAST: Long-Term
Outlook (January 2009). DB: Deutsche Bank AG, e-mail from Adam Sieminski on November 4, 2008. IER: Institute of Energy Economics
and the Rational Use of Energy at the University of Stuttgart, e-mail from Markus Blesl on December 1, 2008. P&G: Purvin and Gertz, Inc.,
2008 Global Petroleum Market Outlook (February 2009). IEA: International Energy Agency, World Energy Outlook 2008 (Paris, France,
November 2008).
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NGL production is by IHSGI, consistent with its out-
look for a significant increase in natural gas produc-
tion through 2015, to a level higher than the
AEQ02009 projection for 2015. AEO2009 projects
more natural gas production in 2025 and 2030 than in
the IHSGI projection, however, suggesting that
THSGI assumes higher yields of NGL from the pro-
duction of natural gas.

With the exception of IEA and P&G, liquids demand
is similar in all the projections. The IEA petroleum
demand projection is lower than the others, possibly
reflecting IEA’s assumptions of generally higher
prices for oil and petroleum products, which depress
demand and create an incentive for more use of alter-
native fuels and improvements in fuel efficiency. The
IEA projection also includes more pessimistic as-
sumptions about U.S. (and worldwide) economic
growth. Although P&G projects a lower oil price than
the AEO2009 reference case, the lower GDP growth
rate in the P&G projection leads to significantly lower
demand in all categories in the later years of the
projections.

Both the DB and IER cases show increasing demand
for motor gasoline in the long term. In the AE0O2009
reference case, motor gasoline demand declines as a
result of new CAFE standards and a steady increase
in ethanol supply throughout the projection. Demand
for gasoline also falls in the IHSGI projection, in large
part because of its optimistic projection for ethanol
consumption, at 2.02 million barrels per day (31 bil-
lion gallons per year) of ethanol in 2030.

Demand for distillate fuel increases throughout all
the projections, presumably because of rapid growth
in freight and ship movement, leading to increased
consumption of diesel fuel, during the economic re-
covery. Jet fuel demand also increases from 2015 to
2030 in all the projections except IER.

Coal

The outlook for coal markets varies considerably
across the projections compared in Table 21. Differ-
ences in assumptions about expectations for and im-
plementation of legislation aimed at reducing GHG
emissions can lead to significantly different projec-
tions for coal production, consumption, and prices.
In addition, different assumptions about world oil

prices, natural gas prices, and economic growth can
contribute to variation across the projections.

In the AEO2009 reference case, total U.S. coal con-
sumption increases to 1,363 million tons (26.6 qua-
drillion Btu) in 2030. Total coal consumption also
increases in the IEA projection, to 25.1 quadrillion
Btu in 2030, which is closer to the AEO2009 projec-
tion than are any of the others. Total coal consump-
tion decreases from 2007 levels to 991 million tons
and 21.4 quadrillion Btu in 2030 in the IER and DB
projections, respectively. IHSGI projects relatively
constant total coal consumption over the projection
period, with a slight overall increase from 2007 levels
to 1,150 million tons in 2030.

In the AEO2009 projection, coal production increases
to 1,248 milliion tons (25.1 quadrillion Btu) in 2025
and 1,341 million tons (26.9 quadrillion Btu) in 2030.
Similar increases are projected by IEA and Hill and
Associates (WM), to 27.3 quadrillion Btu in 2030 and
1,361 million tons in 2025, respectively. Coal produc-
tion falls slightly from 2007 levels in the IER projec-
tion, to 1,035 million tons in 2030. In the IHSGI
projection, production remains relatively constant,
increasing slightly to 1,158 million tons in 2030.

With the exception of IER and WM, the other projec-
tions show net U.S. coal exports as flat or decreasing.
In the AEO2009 reference case, the United States be-
comes a net importer of coal, with coal exports declin-
ing to 44 million tons and imports increasing to 53
million tons in 2030. The IHSGI and IER projections
show net U.S. exports in 2030 at 9 million tons and 44
million tons, respectively, with IER’s projection of 72
million tons of coal exports in 2030 the highest among
all the projections.

Minemouth coal prices in 2030 are higher than in
2007 in all the projections except IHSGI. AEO2009
shows the minemouth price increasing to $28.45 per
ton ($1.42 per million Btu) in 2025 and $29.10 per ton
($1.46 per million Btu) in 2030, compared with $34.43
per ton ($1.66 per million Btu) in 2030 projected by
IER and $32.26 per ton ($1.62 per million Btu) in
2025 projected by WM. In the IHSGI projection, the
minemouth coal price falls to $21.63 per ton ($1.05
per million Btu) in 2030.
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Table 21. Comparison of coal projections, 2015, 2025, and 2030 (million short tons, except where noted)

AEO02009 Other projections
Projection 2007 reference
case IHSGI DB IER IEA WM
2015
Production 1,147 1,206 1,167 NA 896 24.8¢ 1,225 C
Consumption by sector
Electric power 1,046 1,096 1,069 NA 752 NA NA
Coke plants 23 20 22 NA 37 NA NA
Coal-to-liquids 0 17 NA NA 28 NA NA
Other industrial/buildings 60 60 59 NA 73 NA NA
Total 1,129 1,192 1,150 23.0¢ 890 23.0¢ NA
Net coal exports 25 28 17 NA 6 NA 16
Exports 59 65 57 NA 33 NA 37
Imports 34 38 40 NA 27 NA 22
Minemouth price
(2007 dollars per short ton) 25.82 28.71 23.79¢ NA 34.43¢ NA 32.274
(2007 dollars per million Biu) 1.27 1.42 1.15 NA 1.66¢ NA 1.61°¢
Average delivered price
to electricity generators
(2007 dollars per short ton) 35.45 38.47 37.47¢ NA 42.30¢ NA 49.247
(2007 dollars per million Biu,) 1.78 1.94 1.81 NA 2.04¢ NA 2514
2025
Production 1,147 1,248 1,158 NA 1,046 NA 1,361°
Consumption by sector
Electric power 1,046 1,126 1,071 NA 815 NA NA
Coke plants 23 18 20 NA 38 NA NA
Coal-to-liquids 0 48 NA NA 53 NA NA
Other industrial/buildings 60 59 56 NA 85 NA NA
Total 1,129 1,252 1,147 21.9¢ 991 25.0¢ NA
Net coal exports 25 8 10 NA 56 NA 33
Exports 59 53 48 NA 72 NA 52
Imports 34 45 38 NA 16 NA 18
Minemouth price
(2007 dollars per short ton) 25.82 28.45 22.21°¢ NA 34.43° NA 32.26¢
(2007 dollars per million Btu) 1.27 1.42 1.07 NA 1.66¢ NA 1.62¢
Average delivered price
to electricity generators
(2007 dollars per short ton,) 35.45 38.83 35.40° NA 42.30¢ NA 50.17¢
(2007 dollars per million Btw) 1.78 1.96 1.71 NA 2.04¢ NA 2.52¢

Btu = British thermal unit. NA = Not available. See notes and sources at end of table.
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Table 21. Comparison of coal projections, 2015, 2025, and 2030 (continued)
(million short tons, except where noted)

AEO02009 Other projections
Projection 2007 reference
case IHSGI DB IER IEA WM
2030
Production 1,147 1,341 1,158 NA 1,035 27.3° NA
Consumption by sector
Electric power 1,046 1,215 1,077 NA 797 NA NA
Coke plants 23 18 20 NA 37 NA NA
Coal-to-liquids 0 70 NA NA 69 NA NA
Other industrial/buildings 60 60 53] NA 88 NA NA
Total 1,129 1,363 1,150 21.4¢ 991 25.1° NA
Net coal exports 25 -10 9 NA 44 NA NA
Exports 59 44 46 NA 72 NA NA
Imports 34 53 38 NA 27 NA NA
Minemouth price
(2007 dollars per short ton) 25.82 29.10 21.63° NA 34.43¢ NA NA
(2007 dollars per million Btu) 1.27 1.46 1.05 NA 1.66¢ NA NA
Average delivered price
to electricity generators
(2007 dollars per short ton) 35.45 40.61 34.90°¢ NA 42.30¢ NA NA
(2007 dollars per million Btu) 1.78 2.04 1.69 NA 2.04¢ NA NA

Btu = British thermal unit. NA = Not available.

aReported in quadrillion Btu.

bReported in thermal thousand tons; does not include petroleum coke or waste coal.

“Imputed, using heat conversion factor implied by U.S. steam coal consumption figures for the electricity sector.

dConverted to 2007 dollars, using the AEO2009 GDP inflator.

Sources: 2007 and AEO2009: AEO2009 National Energy Modeling System, run AE02009.D120908A. IHSGI: THS Global Insight, Inc.,
2008 U.S. Energy Outlook (September 2008). DB: Deutsche Bank AG, e-mail from Adam Sieminski on November 4, 2008. IER: Institute of
Energy Economics and the Rational Use of Energy at the University of Stuttgart, TIAM Global Energy System Model (November 2008).
IEA: International Energy Agency, World Energy Outlook 2008 (Paris, France, November 2008).WM: Hill and Associates, a Wood
Mackenzie Company, Fall 2008 Long Term Outlook Base Case and 2008 International Coal Trade Base Case.
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AB.

ACP

AD

AEO
AEO02008
AEO02009
ANWR
ARRA2009
BLS

BTL

Btu

CAA
CAFE
CAIR
CAMR
CARB
CBO

CCS
CERA
CHP
CNG

CO,
CREB
CTL
CZMA
DB

DOE
DOER

DOJ
E85

EIA
EIEA2008
EISA2007
EOR

EPA

Assembly Bill

Alternative compliance payment
Associated-dissolved (natural gas)
Annual Energy Outlook

Annual Energy Outlook 2008

Annual Energy Outlook 2009

Arctic National Wildlife Refuge
American Recovery and Reinvestment Act of 2009
Bureau of Labor Statistics
Biomass-to-liquids

British thermal unit

Clean Air Act

Corporate Average Fuel Economy
Clean Air Interstate Rule

Clean Air Mercury Rule

California Air Resources Board
Congressional Budget Office

Carbon capture and storage
Cambridge Energy Research Associates
Combined heat and power
Compressed natural gas

Carbon dioxide

Clean and Renewable Energy Bonds
Coal-to-liquids

Coastal Zone Management Act of 1972
Deutsche Bank AG

U.S. Department of Energy

State Department of Energy Resources
(Massachusetts)

U.S. Department of Justice

Fuel containing a blend of 70 to 85 percent ethanol
and 30 to 15 percent gasoline by volume

Energy Information Administration

Energy Improvement and Extension Act of 2008
Energy Independence and Security Act of 2007
Enhanced oil recovery

U.S. Environmental Protection Agency

EPACT2005 Energy Policy Act of 2005

EPACT92
EVA
FAME
FFV
FGD
GDP
GHG
GTL
GVWR
HEV
HR.
ICE
1IEA
IER

IHSGI
INFORUM

Energy Policy Act of 1992

Energy Ventures Analysis, Inc.

Fatty acid methyl ester

Flex-fuel vehicle

Flue gas desulfurization

Gross domestic product

Greenhouse gas

Gas-to-liquids

Gross vehicle weight rating

Hybrid electric vehicle

House of Representatives

Internal combustion engine

International Energy Agency

Institute of Energy Economics and the Rational
Use of Energy at the University of Stuttgart
THS Global Insight

Interindustry Forecasting Project at the
University of Maryland
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IRP
IRR
ITC
LCFS
LDV
Li-Ion
LNG
LPG
MHEV
MMS
mpg
MSAT2
MTBE
MY

NA
NAAQS
NAECA
NEMS
NGL
NHTSA
NiMH
NO,
0OCS
OCSLA
OECD

OMB
OPEC
P.L.
P&G
PHEV
PHEV-10

PHEV-20
PHEV-40
PM; 5

PTC
PV
REC
RFG
RFS
RGGI
RPS
SCR
SEER
SLA
S0,
SSA
TAPS
WCI
WM
WTI

Integrated resource plan

Internal rate of return

Investment tax credit

Low Carbon Fuel Standard (California)
Light-duty vehicle

Lithium-ion

Liquefied natural gas

Liquid petroleum gas

Micro hybrid electric vehicle

Minerals Management Service

Miles per gallon

Mobile Source Air Toxics Rule (February 2007)
Methyl tertiary butyl ether

Model year

Nonassociated (natural gas)

National Ambient Air Quality Standards
National Appliance Energy Conservation Act
National Energy Modeling System (EIA)
Natural gas liquids

National Highway Traffic Safety Administration
Nickel metal hydride

Nitrogen oxide

Outer Continental Shelf

Outer Continental Shelf Lands Act

Organization for Economic Cooperation
and Development

Office of Management and Budget

Organization of the Petroleum Exporting Countries
Public Law

Purvin and Gertz, Inc.

Plug-in hybrid electric vehicle

PHEV designed to travel about 10 miles
on battery power alone

PHEV designed to travel about 20 miles
on battery power alone

PHEV designed to travel about 40 miles
on battery power alone

Particulate matter with a diameter
less than or equal to 2.5 microns

Production tax credit

Solar photovoltaic

Renewable energy credit

Reformulated gasoline

Renewable fuels standard

Regional Greenhouse Gas Initiative
Renewable portfolio standard

Selective catalytic control equipment
Strategic Energy and Economic Research, Inc.
Submerged Lands Act

Sulfur dioxide

Social Security Administration

Trans Alaska Pipeline System

Western Climate Initiative

Hill and Associates, a Wood Mackenzie Company
West Texas Intermediate (crude oil)
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Table Notes and Sources

Note: Tables indicated as sources in these notes
refer to the tables in Appendixes A, B, C, and D
of this report.

Table 1. Estimated fuel economy for light-duty vehi-
cles, based on proposed CAFE standards, 2010-2015:
National Highway Traffic Safety Administration, Average
Fuel Economy Standards: Passenger Cars and Light
Trucks Model Years 2011-2015, Notice of Proposed
Rulemaking, 49 CFR Parts 523, 531, 533, 534, 536, and 537
[Docket No. NHTSA 2008-2009], RIN 2127-AK29 (Wash-
ington, DC, April 2008), pp. 14-15, web site www.nhtsa.dot.
gov/portal/site/nhtsa/menuitem.43ac99aefa80569eea57529
cdba046a0.

Table 2. State appliance efficiency standards and
potential future actions: Appliance Standards Aware-
ness Project, web site www.standardsasap.org, and various
State web sites.

Table 3. State renewable portfolio standards: Energy
Information Administration, Office of Integrated Analysis
and Forecasting. Based on a review of enabling legislation
and regulatory actions from the various States of policies
identified by the Database of State Incentives for Renew-
able Energy (web site www.dsireuse.org) as of November
2008.

Table 4. Key analyses from “Issues in Focus” in re-
cent AEOs: Energy Information Administration, Annual
Energy Outlook 2008, DOE/EIA-0383(2008) (Washington,
DC, June 2008); Energy Information Administration, An-
nual Energy Outlook 2007, DOE/EIA-0383(2007) (Wash-
ington, DC, February 2007); Energy Information Adminis-
tration, Annual Energy Outlook 2006, DOE/EIA-0383
(2006) (Washington, DC, February 2006).

Table 5. Liquid fuels production in three cases, 2007
and 2030: AEO2009 National Energy Modeling System,
runs AEO02009.D120908A, LP2009.D122308A, and
HP2009.D121108A.

Table 6. Assumptions used in comparing conven-
tional and plug-in hybrid electric vehicles: Energy In-
formation Administration, Office of Integrated Analysis
and Forecasting.

Table 7. Conventional vehicle and plug-in hybrid
system component costs for mid-size vehicles at vol-
ume production: Electric Power Research Institute, Ad-
vanced Batteries for Electric-Drive Vehicles, 1009299 (Palo
Alto, CA, May 2004), web site www.spinnovation.com/sn/
Batteries/Advanced Batteries_for Electric-Drive
Vehicles.pdf. Note that this is one cost estimate among sev-
eral that were used in the analysis and that PHEV system
costs increase as the all-electric range of the vehicle in-
creases.

Table 8. Technically recoverable resources of crude
oil and natural gas in the Outer Continental Shelf,
as of January 1, 2007: Undiscovered Resources: U.S.
Department of the Interior, Minerals Management Service,
Offshore Minerals Management Program, Report to Con-
gress: Comprehensive Inventory of U.S. OCS Oil and Natu-
ral Gas Resources (Washington, DC, February 2006), web
site www. mms.gov/revaldiv/PDFs/FinalInvRptToCongress
050106.pdf. Table values reflect removal of intervening

reserve additions between January 1, 2003, and January 1,
2007. Proved Reserves: Energy Information Administra-
tion, U.S. Crude Oil, Natural Gas, and Natural Gas Lig-
uids Reserves 2007 Annual Report, DOE/EIA-0216(2007)
(Washington, DC, February 2009), web site www.eia.doe.
gov/oil_gas/natural_gas/data_publications/crude_oil
natural gas reserves/cr.html. Inferred Reserves: En-
ergy Information Administration, Office of Integrated
Analysis and Forecasting.

Table 9. Crude oil and natural gas production and
prices in two cases, 2020 and 2030: Tables A12, A14,
and D14.

Table 10. Estimated recoverable resources from oil
shale in Colorado, Utah, and Wyoming: U.S. Depart-
ment of Energy, Strategic Significance of America’s Oil
Shale Resource, Volume II, Oil Shale Resources, Technol-
ogy, and Economics (Office of Naval Petroleum and Oil
Shale Reserves, Washington, DC, March 2004), pp. 1-5,
web site www.fossil.energy.gov/programs/reserves/npr/
publications/npr_strategic_significancev2.pdf. Includes
natural gas and natural gas liquids, which constitute 15 to
40 percent of the total recoverable Btu content, depending
on the specific shale rock characteristics and the process
used to extract the oil and natural gas.

Table 11. Assumptions for comparison of three
Alaska North Slope natural gas facility options: Gas
Conversion Efficiency: LNG facility efficiency does not
include any LNG tanker losses while in transit; pipeline ef-
ficiency based on averages cited in documentation for the
Alaska Gasline Inducement Act, web site http://gov.state.
ak.us/agia; LNG and GTL losses based on levels cited in
technical literature. Source: B. Patel, Gas Monetisation: A
Techno-Economic Comparison of Gas-To-Liquid and LNG
(Glasgow, Scotland: Foster Wheeler Energy Limited, 2005).
Capital Costs: Gathering and treatment costs based on
ConocoPhilips AGIA proposal costs. LNG capital costs
based on liquefaction plant estimates provided by Robert
Baron, a DOE Fossil Energy consultant, and prorated AGIA
gas pipeline costs based on the mileage from the North
Slope to Valdez, and escalated by 20 percent to reflect the
cost of building over the Alaska Range mountains in a seis-
mically active zone. GTL North Slope capital cost based on
$110,000 per daily stream barrel as cited in K. Nelson,
“Legislators Told GTL a No-Go for ANS Gas,” Petroleum
News, Vol. 12, No. 10 (March 11, 2007), web site
www.petroleumnews.com/pnads/786285153.shtml. Oper-
ating Costs: Pipeline operating costs based on EIA’s
NGTDM model values. LNG operating costs based on study
by Robert Baron. GTL operating costs are based on EIA’s
INGM model.

Table 12. Average crude oil and natural gas prices in
three cases, 2011-2020 and 2021-2030: AEO2009 Na-
tional Energy Modeling System, runs AE0O2009.D120908A,
LP2009.D122308A, and HP2009.D121108A.

Table 13. Comparison of gasoline and natural gas
passenger vehicle attributes: Honda Motors, web site
http://automobiles.honda.com (as of February 10, 2009).
Data taken from Honda’s 2009-civic-sedan-fact.sheet.pdf
and 2009-civic-gx-fact.sheet.pdf. Vehicle comparison based
on 4-door sedans equipped with automatic transmission.
The natural gas vehicle’s fuel gallon is “gasoline equivalent
gallons” based on 3,600 pounds per square inch of natural
gas cylinder pressure.
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Table 14. Summary projections for alternative GHG
cases, 2020 and 2030: History: Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008), web site www.
eia.doe.gov/aer. Projections: AEO2009 National Energy
Modeling System, runs AE02009.D120908A, NORSK2009.
D120908A, and CAP2009.D010909A.

Table 15. Projections of annual average economic
growth rates, 2007-2030: AEO2008 (reference case):
AEO2008 National Energy Modeling System, run AEO-
2008.D030208F. AEO2009 (reference case): AEO2009
National Energy Modeling System, run AEO02009.
D120908A. THSGI (November 2008): IHS/Global In-
sight, Inc., U.S. Macroeconomic 30 Year Trend Forecast
(Lexington, MA, November 2008). OMB (June 2008): Of-
fice of Management and Budget, Mid-Session Review, Bud-
get of the United States Government Fiscal Year 2009
(Washington, DC, June 2008). CBO (January 2009): Con-
gressional Budget Office, The Budget and Economic Out-
look (Washington, DC, January 2009) INFORUM (De-
cember 2008): INFORUM, email from Jeff Werling (De-
cember 8, 2008). SSA (May 2008): Social Secuirity Admin-
istration, OASDI Trustees Report (Washington, DC, May
2008). BLS (November 2007): Bureau of Labor Statistics,
Macro Projections 2007. IEA (November 12, 2008): Inter-
national Energy Agency, World Energy Outlook 2008
(Paris, France, September 2008). Blue Chip Consensus
(March 2008): Blue Chip Economic Indicators (Aspen
Publishers, March 10, 2008).

Table 16. Projections of world oil prices, 2010-2030:
AEO02008 reference case: AEO2008 National Energy
Modeling System, run AEO02008.D030208F. AE0O2008
high price case: AEO2008 National Energy Modeling Sys-
tem, run HP2008.D031808A. AEO2009 (reference case):
AEO2009 National Energy Modeling System, run
AE02009.D120908A. DB: Deutsche Bank AG, e-mail from
Adam Sieminski (November 4, 2008). IHSGI: IHS/Global
Insight, Inc., U.S. Energy Outlook (Lexington, MA, Septem-
ber 2008). IEA (reference): International Energy Agency,
World Energy Outlook 2008 (Paris, France, September
2008), Reference Scenario. IER: Institute of Energy Eco-
nomics and the Rational Use of Energy at the University of
Stuttgart, e-mail from Markus Blesl (December 4, 2008).
EVA: Energy Ventures Analysis, Inc., e-mail from Roger
Avalos (January 7, 2009). SEER: Strategic Energy and
Economic Research, Inc., e-mail from Ron Denhardt (Feb-
ruary 6, 2009).

Table 17. Projections for energy consumption by sec-
tor, 2007 and 2030: AEO2009: AEO2009 National En-
ergy Modeling System, run AE02009.D120908A. THSGI:
THS/Global Insight, Inc., U.S. Energy Outlook (Lexington,
MA, September 2008).

Figure Notes and Sources

Note: Tables indicated as sources in these notes refer
to the tables in Appendixes A, B, C, and D of this
report.

Figure 1. Total liquid fuels demand by sector: His-
tory: Energy Information Administration, Annual Energy
Review 2007, DOE/EIA-0384(2007) (Washington, DC, June
2008). Projections: AEO2009 National Energy Modeling
System, run AEO2009.D120908A.

Figure 2. Total natural gas supply by source: His-
tory: Energy Information Administration, Annual Energy
Review 2007, DOE/EIA-0384(2007) (Washington, DC, June
2008). Projections: AEO2009 National Energy Modeling
System, run AEO2009.D120908A.

Figure 3. New light-duty vehicle sales shares by type:
History, Light Trucks: Energy Information Administra-
tion, Office of Integrated Analysis and Forecasting using
data from National Highway Traffic Safety Administration.
History, Passenger Cars: National Highway Traffic
Safety Administration, New Passenger Car Fleet Average
Characteristics, web site www.nhtsa.gov/cars/rules/CAFE/
NewPassengerCarFleet.htm. Projections: AEO2009 Na-
tional Energy Modeling System, runs AE02009.D120908A,
NORSK2009.D120908A, and CAP2009.D010909A.

Figure 4. Proposed CAFE standards for passenger
cars by vehicle footprint, model years 2011-2015: En-
ergy Information Administration, Office of Integrated
Analysis and Forecasting.

Figure 5. Proposed CAFE standards for light trucks
by vehicle footprint, model years 2011-2015: Energy
Information Administration, Office of Integrated Analysis
and Forecasting.

Figure 6. Average fuel economy of new light-duty ve-
hicles in the AEO2008 and AEO0O2009 projections,
1995-2030: History: Energy Information Administration,
Annual Energy Review 2007, DOE/EIA-0384(2007) (Wash-
ington, DC, June 2008). AEO2008 Projections: AEO2008
National Energy Modeling System, run AEO2008.
D030208F. AEO2009 Projections: AEO2009 National
Energy Modeling System, run AEO2009.D120908A.

Figure 7. Value of fuel saved by a PHEV compared
with a conventional ICE vehicle over the life of the
vehicles, by gasoline price and PHEV all-electric
driving range: Energy Information Administration,
Office of Integrated Analysis and Forecasting.

Figure 8. PHEV-10 and PHEV-40 battery and other
system costs, 2010, 2020, and 2030: Energy Information
Administration, Office of Integrated Analysis and Fore-
casting.

Figure 9. Incremental cost of PHEV purchase with
EIEA2008 tax credit included compared with con-
ventional ICE vehicle purchase, by PHEV all-
electric driving range, 2010, 2020, and 2030: Energy
Information Administration, Office of Integrated Analysis
and Forecasting.

Figure 10. PHEV fuel savings and incremental vehi-
cle cost by gasoline price and PHEV all-electric driv-
ing range, 2030: Energy Information Administration,
Office of Integrated Analysis and Forecasting.

Figure 11. PHEV fuel savings and incremental vehi-
cle cost by gasoline price and PHEV all-electric driv-
ing range, 2010 and 2020: Energy Information Adminis-
tration, Office of Integrated Analysis and Forecasting.

Figure 12. PHEV annual fuel savings per vehicle by
all-electric driving range: Energy Information Adminis-
tration, Office of Integrated Analysis and Forecasting.

Figure 13. U.S. total domestic oil production in two
cases, 1990-2030: History: Energy Information Adminis-
tration, Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). Projections: AE02009
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National Energy Modeling System, runs AE02009.
D120908A and OCSLIMITED.D120908A.

Figure 14. U.S. total domestic dry natural gas pro-
duction in two cases, 1990-2030: History: Energy In-
formation Administration, Annual Energy Review 2007,
DOE/EIA-0384 (2007) (Washington, DC, June 2008). Pro-
jections: AEO2009 National Energy Modeling System,
runs AE02009.D120908A and OCSLIMITED.D120908A.

Figure 15. Average internal rates of return for three
Alaska North Slope natural gas facility options in
three cases, 2011-2020: Energy Information Administra-
tion, Office of Integrated Analysis and Forecasting.

Figure 16. Average internal rates of return for three
Alaska North Slope natural gas facility options in
three cases, 2021-2030: Energy Information Administra-
tion, Office of Integrated Analysis and Forecasting.

Figure 17. Ratio of crude oil price to natural gas
price in three cases, 1990-2030: History: Energy Infor-
mation Administration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008). Pro-
jections: AEO2009 National Energy Modeling System,
runs AEO02009.D120908A, LP2009.D122308A, and
HP2009.D121108A.

Figure 18. Cumulative additions to U.S. electricity
generation capacity by fuel in four cases, 2008-2030:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A, FRZCST09.D121108A, INCCSTO09.
D121208A, and DECCST(09.D121108A.

Figure 19. Electricity generation by fuel in four
cases, 2007 and 2030: History: Energy Information Ad-
ministration, Annual Energy Review 2007, DOE/EIA-0384
(2007) (Washington, DC, dJune 2008). Projections:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A, FRZCST09.D121108A, INCCSTO09.
D121208A, and DECCST(09.D121108A.

Figure 20. Electricity prices in four cases, 2007-2030:
AEO02009 National Energy Modeling System, runs
AE02009.D120908A, FRZCST09.D121108A, INCCST09.
D121208A, and DECCST09.D121108A.

Figure 21. Installed renewable generation capacity,
1981-2007: Energy Information Administration, Annual
Energy Review 2007, DOE/EIA-0384 (2007) (Washington,
DC, June 2008).

Figure 22. Installed renewable generation capacity
in two cases, 2007-2030: 2007: Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). Projections:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A and PTC09.D010709A.

Figure 23. Cumulative additions to U.S. generating
capacity in three cases, 2008-2030: AEO2009 National
Energy Modeling System, runs AEQ02009.D120908A,
NORSK2009.D120908A, and CAP2009.D010909A.

Figure 24. U.S. electricity generation by source in
three cases, 2007 and 2030: 2007: Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). Projections:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A, NORSK2009.D120908A, and
CAP2009.D010909A.

Figure 25. U.S. electricity prices in three cases,
2005-2030: History: Energy Information Administration,
Annual Energy Review 2007, DOE/EIA-0384(2007) (Wash-
ington, DC, June 2008). Projections: AEO2009 National
Energy Modeling System, runs AE02009.D120908A,
NORSK2009.D120908A, and CAP2009.D010909A.

Figure 26. Carbon dioxide emissions from the U.S.
electric power sector in three cases, 2005-2030: His-
tory: Energy Information Administration, Annual Energy
Review 2007, DOE/EIA-0384(2007) (Washington, DC, June
2008). Projections: AEO2009 National Energy Modeling
System, runs AEO02009.D120908A, NORSK2009.
D120908A, and CAP2009.D010909A.

Figure 27. Average annual growth rates of real GDP,
labor force, and productivity in three cases, 2007-
2030: Appendix B, Table B4.

Figure 28. Average annual inflation, interest, and
unemployment rates in three cases, 2007-2030:
Appendix B, Table B4.

Figure 29. Sectoral composition of industrial output
growth rates in three cases, 2007-2030: AEO2009
National Energy Modeling System, runs AEQ02009.
D120908A, HM2009.D120908A, and LM2009.D120908A.

Figure 30. Energy expenditures in the U.S. economy
in three cases, 1990-2030: History: Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). Projections:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A, HM2009.D120908A, and LM2009.
D120908A.

Figure 31. Energy expenditures as a share of gross
domestic product, 1970-2030: History: U.S. Depart-
ment of Commerce, Bureau of Economic Analysis, and En-
ergy Information Administration, Annual Energy Review
2007, DOE/EIA-0384(2007) (Washington, DC, June 2008).
Projections: AEO2009 National Energy Modeling Sys-
tem, run AEO2009.D120908A.

Figure 32. World oil prices in three cases, 1980-2030:
History: Energy Information Administration, Annual En-
ergy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). Projections: AEO2009 National Energy
Modeling System, runs AE02009.D120908A, LP2009.
D122308A, and HP2009.D121108A.

Figure 33. Unconventional resources as a share of
the world liquids market in three cases, 2007 and
2030: 2007: Derived from Energy Information Administra-
tion, International Energy Annual 2005 (June-October
2007), Table G.4, web site www.eia.doe.gov/iea. Projec-
tions: AEO2009 National Energy Modeling System, runs
AE02009.D120908A, LP2009.D122308A, and HP2009.
D121108A.

Figure 34. World liquids production shares by region
in three cases, 2007 and 2030: AEO2009 National En-
ergy Modeling System, runs AE0O2009.D120908A, LP2009.
D122308A, and HP2009.D121108A.

Figure 35. Energy use per capita and per dollar of
gross domestic product, 1980-2030: History: Energy
Information Administration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008). Pro-
jections: AEO2009 National Energy Modeling System, run
AEO02009.D120908A.
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Figure 36. Primary energy use by end-use sector,
2007-2030: History: Energy Information Administration,
Annual Energy Review 2007, DOE/EIA-0384(2007) (Wash-
ington, DC, June 2008). Projections: Appendix A, Table
A2,

Figure 37. Primary energy use by fuel, 1980-2030:
History: Energy Information Administration, Annual En-
ergy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). Projections: AEO2009 National Energy
Modeling System, run AEO2009.D120908A.

Figure 38. Residential delivered energy consump-
tion per capita in three cases, 1990-2030: History:
Energy Information Administration, “Consumption, Price,
and Expenditure Estimates” (November 2008), web site
www.eia.doe.gov/emeu/states/_seds.html, and Annual En-
ergy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). Projections: AE02009 National Energy
Modeling System, runs AE02009.D120908A, BLDFRZN.
D121008A, and BLDHIGH.D121008A.

Figure 39. Residential delivered energy consump-
tion by fuel and service, 2007, 2015, and 2030:
AEO2009 National Energy Modeling System, run
AE02009.D120908A.

Figure 40. Efficiency gains for selected residential
appliances in three cases, 2030: Energy Information
Administration, Technology Forecast Updates—Residential
and Commercial Building Technologies—Advanced Adop-
tion Case (Navigant Consulting, Inc., September 2007);
and AEO2009 National Energy Modeling System,
runs AEO02009.D120908A, BLDFRZN.D121008A, and
BLDBEST.D121008A.

Figure 41. Residential market penetration by renew-
able technologies in two cases, 2007, 2015, and 2030:
AEO2009 National Energy Modeling System, runs
AE02009.D120908A and BLDFRZN.D121008A.

Figure 42. Commercial delivered energy consump-
tion per capita in three cases, 1980-2030: History:
Energy Information Administration, “Consumption, Price,
and Expenditure Estimates” (November 2008), web site
www.eia.doe.gov/emeu/states/_seds.html, and Annual En-
ergy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). Projections: AEO2009 National Energy
Modeling System, runs AE02009.D120908A, BLDFRZN.
D121008A, and BLDHIGH.D121008A.

Figure 43. Commercial delivered energy consump-
tion by fuel and service, 2007, 2015, and 2030: AEO-
2009 National Energy Modeling System, run AE02009.
D120908A.

Figure 44. Efficiency gains for selected commercial
equipment in three cases, 2030: Energy Information
Administration, Technology Forecast Updates—Residential
and Commercial Building Technologies—Advanced Adop-
tion Case (Navigant Consulting, Inc., September 2007);
and AEO2009 National Energy Modeling System,
runs AEO02009.D120908A, BLDFRZN.D121008A, and
BLDBEST.D121008A.

Figure 45. Additions to electricity generation capac-
ity in the commercial sector in two cases, 2008-2016:
AEO02009 National Energy Modeling System, runs
AE02009.D120908A and AEO2009N0O.D121108A.

Figure 46. Industrial delivered energy consumption
by application, 2007-2030: History: Energy Informa-

tion Administration, Annual Energy Review 2007, DOE/
EIA-0384(2007) (Washington, DC, June 2008). Projec-
tions: AEO2009 National Energy Modeling System, run
AEQ02009.D120908A.

Figure 47. Industrial energy consumption by fuel,
2000, 2007, and 2030: History: Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). Projections:
AEO2009 National Energy Modeling System, run
AE02009.D120908A.

Figure 48. Cumulative growth in value of shipments
for industrial subsectors in three cases, 2007-2030:
AEO02009 National Energy Modeling System, runs
AE02009.D120908A, HM2009.D120908A, and LMZ2009.
D120908A.

Figure 49. Cumulative growth in delivered energy
consumption for industrial subsectors in three
cases, 2007-2030: AEO2009 National Energy Modeling
System, runs AE02009.D120908A, HM2009.D120908A,
and LM2009.D120908A.

Figure 50. Delivered energy consumption for trans-
portation by mode, 2007 and 2030: 2007: Energy Infor-
mation Administration, Annual Energy Review 2007, DOE/
EIA-0384(2007) (Washington, DC, June 2008). Projec-
tions: Appendix A, Table A7.

Figure 51. Average fuel economy of new light-duty
vehicles in five cases, 1980-2030: History: U.S. Depart-
ment of Transportation, National Highway Traffic Safety
Administration, Summary of Fuel Economy Performance
(Washington, DC, January 2008), web site www.nhtsa.dot.
gov/staticfiles/DOT/NHTSA/Vehicle%20Safety/Articles/
Associated%20 Files/SummaryFuelEconomyPerformance-
2008.pdf. Projections: AE02009 National Energy
Modeling System, runs AE02009.D120908A, AE02008.
D112607A, TRNLOW.D011409A, TRNHIGH.D011409A,
HP2009.D121108A, and LP2009.D122308A.

Figure 52. Sales of unconventional light-duty vehi-
cles by fuel type, 2007, 2015, and 2030: AEO2009 Na-
tional Energy Modeling System, run AEO2009.D120908A.

Figure 53. Sales shares of hybrid light-duty vehicles
by type in three cases, 2030: AEO2009 National Energy
Modeling System, run AE0O2009.D120908A.

Figure 54. U.S. electricity demand growth, 1950-
2030: History: Energy Information Administration, An-
nual Energy Review 2007, DOE/EIA-0384(2007) (Washing-
ton, DC, June 2008). Projections: AEO2009 National
Energy Modeling System, runs AE02009.D120908A.

Figure 55. Electricity generation by fuel in three
cases, 2007 and 2030: AEO2009 National Energy Mod-
eling System, runs AE02009.D120908A, NORSK20009.
D120908A, and CAP2009.D010909A.

Figure 56. Electricity generation capacity additions
by fuel type, 2007-2030: AEO2009 National Energy
Modeling System, run AEO2009.D120908A.

Figure 57. Levelized electricity costs for new power
plants, 2020 and 2030: AEO2009 National Energy
Modeling System, run AEO2009.D120908A.

Figure 58. Average U.S. retail electricity prices in
three cases, 1970-2030: AEO2009 National Energy
Modeling System, runs AE02009.D120908A, LM2009.
D120908A, and HM2009.D120908A.
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Figure 59. Electricity generating capacity at U.S. nu-
clear power plants in three cases, 2007, 2020, and
2030: AEO2009 National Energy Modeling System, runs
AEO02009.D120908A, LM2009.D120908A, and HM2009.
D120908A.

Figure 60. Nonhydroelectric renewable electricity
generation by energy source, 2007-2030: 2007: Energy
Information Administration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008). Pro-
jections: Appendix A, Table A16.

Figure 61. Grid-connected electricity generation
from renewable energy sources, 1990-2030: Energy
Information Administration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008). Pro-
jections: AEO2009 National Energy Modeling System, run
AE02009.D120908A.

Figure 62. Nonhydropower renewable generation
capacity in three cases, 2010-2030: Appendix D, Table
D1o.

Figure 63. Regional growth in nonhydroelectric re-
newable electricity generation, including end-use
generation, 2007-2030: AEO2009 National Energy
Modeling System, run AEO2009.D120908A.

Figure 64. Lower 48 wellhead and Henry Hub spot
market prices for natural gas, 1990-2030: History:
Lower 48 wellhead prices: Energy Information Admin-
istration, Natural Gas Annual, 2006, DOE/EIA-0131(2006)
(Washington, DC, June 2008). Henry Hub natural gas
prices: Energy Information Administration, Short-Term
Energy Outlook Query System, Monthly Natural Gas Data,
Variable NGHHMCF. Projections: AEO2009 National
Energy Modeling System, run AEO2009.D120908A.

Figure 65. Lower 48 wellhead natural gas prices in
five cases, 2007-2030: History: Energy Information Ad-
ministration, Natural Gas Annual 2006, DOE/EIA-0131
(2007) (Washington, DC, June 2008). Projections: AEO-
2009 National Energy Modeling System, runs AE0O2009.
D120908A, HM2009.D120908A, LM2009.D120908A,
OGHTEC09.D121408A, and OGLTEC09. D121408A.

Figure 66. Natural gas production by source, 1990-
2030: History: Energy Information Administration, Office
of Integrated Analysis and Forecasting. Projections:
AEO2009 National Energy Modeling System, run
AE02009.D120908A.

Figure 67. Total U.S. natural gas production in five
cases, 1990-2030: History: Energy Information Adminis-
tration, Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). Projections: AE02009
National Energy Modeling System, runs AEO0O2009.
D120908A, HP2009.D121108A, OGHTEC09.D121408A,
LP2009.D122308A, and OGLTEC09.D121408A.

Figure 68. Net U.S. imports of natural gas by source,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2007, DOE/EIA-0384(2007) (Wash-
ington, DC, June 2008). Projections: AEO2009 National
Energy Modeling System, run AEO2009.D120908A.

Figure 69. Lower 48 wellhead prices for natural gas
in two cases, 1990-2030: History: Energy Information
Administration, Natural Gas Annual 2006, DOE/EIA-0131
(2006) (Washington, DC, June 2008). Projections: AEO-
2009 National Energy Modeling System, runs AEO2009.
D120908A and NOAK09.D121408A.

Figure 70. Domestic crude oil production by source,
1990-2030: History: Energy Information Administration,
Office of Integrated Analysis and Forecasting. Projec-
tions: AEO2009 National Energy Modeling System, run
AE02009.D120908A.

Figure 71. Total U.S. crude oil production in five
cases, 1990-2030: History: Energy Information Adminis-
tration, Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). Projections: AE02009
National Energy Modeling System, runs AEO02009.
D120908A, HP2009.D121108A, OGHTEC09.D121408A,
LP2009.D122308A, and OGLTEC09.D121408A.

Figure 72. Liquids production from gasification and
oil shale, 2007-2030: AEO2009 National Energy Model-
ing System, run AEO2009.D120908A.

Figure 73. Liquid fuels consumption by sector, 1990-
2030: History: Energy Information Administration, An-
nual Energy Review 2007, DOE/EIA-0384(2007) (Washing-
ton, DC, June 2008). Projections: AEO2009 National En-
ergy Modeling System, run AE0O2009.D120908A.

Figure 74. RFS credits earned in selected years,
2007-2030: AEO2009 National Energy Modeling System,
run AEO2009.D120908A.

Figure 75. Biofuel content of U.S. motor gasoline
and diesel consumption, 2007, 2015, and 2030: AEO-
2009 National Energy Modeling System, run AE02009.
D120908A.

Figure 76. Motor gasoline, diesel fuel, and ES85
prices, 2007-2030: History: Energy Information Admin-
istration, Annual Energy Review 2007, DOE/EIA-0384
(2007) (Washington, DC, June 2008). Projections: AEO-
2009 National Energy Modeling System, run AEO2009.
D120908A.

Figure 77. Net import share of U.S. liquid fuels con-
sumption in three cases, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008). Pro-
jections: AEO2009 National Energy Modeling System,
runs AEO02009.D120908A, LP2009.D122308A, and
HP2009.D121108A.

Figure 78. Coal production by region, 1970-2030: His-
tory (short tons): 1970-1990: Energy Information Ad-
ministration, The U.S. Coal Industry, 1970-1990: Two De-
cades of Change, DOE/EIA-0559 (Washington, DC, Novem-
ber 2002). 1991-2000: Energy Information Administration,
Coal Industry Annual, DOE/EIA-0584 (various years).
2001-2007: Energy Information Administration, Annual
Coal Report 2007, DOE/EIA-0584(2007) (Washington, DC,
September 2008), and previous issues. History (conver-
sion to quadrillion Btu): 1970-2007: Estimation Pro-
cedure: Energy Information Administration, Office of In-
tegrated Analysis and Forecasting. Estimates of average
heat content by region and year are based on coal quality
data collected through various energy surveys (see sources)
and national-level estimates of U.S. coal production by year
in units of quadrillion Btu, published in EIA’s Annual En-
ergy Review. Sources: Energy Information Administra-
tion, Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008), Table 1.2; Form EIA-3,
“Quarterly Coal Consumption and Quality Report, Manu-
facturing Plants”; Form EIA-5, “Quarterly Coal Consump-
tion and Quality Report, Coke Plants”; Form EIA-6A, “Coal
Distribution Report”; Form EIA-7A, “Coal Production
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Report”; Form EIA-423, “Monthly Cost and Quality of
Fuels for Electric Plants Report”; Form EIA-906, “Power
Plant Report”; Form EIA-920, “Combined Heat and Power
Plant Report”; U.S. Department of Commerce, Bureau of
the Census, “Monthly Report EM 545”; and Federal Energy
Regulatory Commission, Form 423, “Monthly Report of
Cost and Quality of Fuels for Electric Plants.” Projec-
tions: AEO2009 National Energy Modeling System, run
AE02009.D120908A. Note: For 1989-2030, coal produc-
tion includes waste coal.

Figure 79. U.S. coal production in four cases, 2007,
2015, and 2030: AEO2009 National Energy Modeling
System, runs AE02009.D120908A, CAP2009.D010909A,
NORSK2009.D120908A, LCCST09.D121608A, and
HCCST09.D121608A. Note: Coal production includes
waste coal.

Figure 80. Average minemouth coal prices by region,
1990-2030: History (dollars per short ton): 1990-2000:
Energy Information Administration, Coal Industry An-
nual, DOE/EIA-0584 (various years). 2001-2007: Energy
Information Administration, Annual Coal Report 2007,
DOE/EIA-0584 (2007) (Washington, DC, September 2008),
and previous issues. History (conversion to dollars per
million Btu): 1970-2007: Estimation Procedure: Energy
Information Administration, Office of Integrated Analysis
and Forecasting. Estimates of average heat content by re-
gion and year based on coal quality data collected through
various energy surveys (see sources) and national-level esti-
mates of U.S. coal production by year in units of quadrillion
Btu published in EIA’s Annual Energy Review. Sources:
Energy Information Administration, Annual Energy Re-
view 2007, DOE/EIA-0384(2007) (Washington, DC, June
2008), Table 1.2; Form EIA-3, “Quarterly Coal Consump-
tion and Quality Report, Manufacturing Plants”; Form
EIA-5, “Quarterly Coal Consumption and Quality Report,
Coke Plants”; Form EIA-6A, “Coal Distribution Report”;
Form EIA-7A, “Coal Production Report”; Form EIA-423,
“Monthly Cost and Quality of Fuels for Electric Plants

Report”; Form EIA-906, “Power Plant Report”; and Form
EIA-920, “Combined Heat and Power Plant Report”; U.S.
Department of Commerce, Bureau of the Census, “Monthly
Report EM 545”; and Federal Energy Regulatory Commis-
sion, Form 423, “Monthly Report of Cost and Quality of
Fuels for Electric Plants.” Projections: AEO2009 Na-
tional Energy Modeling System, run AEO2009.D120908A.
Note: Includes reported prices for both open-market and
captive mines.

Figure 81. Carbon dioxide emissions by sector and
fuel, 2007 and 2030: History: 1980-2006: Energy Infor-
mation Admininstration, Annual Energy Review 2007,
DOE/EIA-0384(2007) (Washington, DC, June 2008), Table
12.2. 2007: Energy Information Administration, Emissions
of Greenhouse Gases in the United States 2007, DOE/EIA-
0573(2007) (Washington, DC, December 2008). 2030:
AEO02009 National Energy Modeling System, run
AEO02009.D120908A.

Figure 82. Sulfur dioxide emissions from electricity
generation, 1995-2030: History: 1995: U.S. Environ-
mental Protection Agency, National Air Pollutant Emis-
sions Trends, 1990-1998, EPA-454/R-00-002 (Washington,
DC, March 2000). 2000: U.S. Environmental Protection
Agency, Acid Rain Program Preliminary Summary Emis-
sions Report, Fourth Quarter 2004, web site www.epa.gov/
airmarkets/emissions/prelimarp/index.html. 2007 and
Projections: AEO2009 National Energy Modeling Sys-
tem, run AEO2009.D120908A.

Figure 83. Nitrogen oxide emissions from electricity
generation, 1995-2030: History: 1995: U.S. Environ-
mental Protection Agency, National Air Pollutant Emis-
sions Trends, 1990-1998, EPA-454/R-00-002 (Washington,
DC, March 2000). 2000: U.S. Environmental Protection
Agency, Acid Rain Program Preliminary Summary Emis-
sions Report, Fourth Quarter 2004, web site www.epa.gov/
airmarkets/emissions/prelimarp/index.html. 2007 and
Projections: AEO2009 National Energy Modeling Sys-
tem, run AEO2009.D120908A.
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Appendix A
Reference Case

Table A1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)

Supply, Disposition, and Prices

Production
Crude Oil and Lease Condensate ............ 10.80 10.73 12.19 12.40 14.06 15.63 15.96 1.7%
Natural Gas Plant Liquids . ................. 2.36 2.41 2.58 2.55 2.57 2.62 2.61 0.3%
DryNaturalGas ............ ... 18.99 19.84 20.95 20.88 22.08 23.87 24.26 0.9%
Coal' ... 23.79 23.50 24.21 24.49 24.43 25.11 26.93 0.6%
Nuclear Power . .......................... 8.21 8.41 8.45 8.68 8.99 9.04 9.47 0.5%
Hydropower .............. ..o, 2.87 2.46 2.67 2.94 2.95 2.96 2,97 0.8%
BiOMass? ... .. 2.97 3.23 4.20 5.18 6.52 7.83 8.25 4.2%
Other Renewable Energy® .. ................ 0.88 0.97 1.54 1.63 1.74 1.95 2.19 3.6%
Other* ... 0.42 0.94 0.85 1.08 1.07 1.07 1.15 0.9%
Total .. e 71.29 72.49 77.64 79.83 84.41 90.09 93.79 1.1%
Imports
Crude Oil . ... ... 22.08 21.90 17.76 17.82 16.09 14.76 15.39 -1.5%
Liquid Fuels and Other Petroleum® ........... 7.22 6.97 5.59 5.69 5.67 5.79 6.33 -0.4%
NaturalGas ..............ccooiiiiniannn. 4.29 4.72 3.27 3.60 3.37 3.12 2.58 -2.6%
Other Imports® . ............ ... ... ...... 0.98 0.99 0.89 0.96 1.19 1.1 1.35 1.3%
Total ..o e 34.57 34.59 27.51 28.07 26.31 24.79 25.65 -1.3%
Exports
Petroleum” . ... ... ... 2.59 2.84 2.56 2.68 2.90 3.06 3.17 0.5%
NaturalGas ..., 0.73 0.83 0.70 1.16 1.44 1.71 1.87 3.6%
Coal ... 1.26 1.51 2.05 1.65 1.33 1.34 1.08 -1.4%
Total ...ooviiii i e 4.58 5.17 5.31 5.49 5.66 6.11 6.12 0.7%
Discrepancy® ............oiiiiiiiiiaaaaann 1.26 0.01 -0.02 -0.46 -0.39 -0.29 -0.25 --
Consumption
Liquid Fuels and Other Petroleum® ........... 40.63 40.75 37.89 38.86 38.93 39.84 41.60 0.1%
NaturalGas .............. ... 22.26 23.70 23.20 23.40 24.09 25.36 25.04 0.2%
Coal™ . 22.46 22.74 22.91 23.59 23.98 24.45 26.56 0.7%
Nuclear Power . ......... ... ... ... ..., 8.21 8.41 8.45 8.68 8.99 9.04 9.47 0.5%
Hydropower . ......... ..o, 2.87 2.46 2.67 2.94 2.95 2.96 2.97 0.8%
Biomass ... ... 2.52 2.62 2.99 3.59 4.58 5.27 5.51 3.3%
Other Renewable Energy® .................. 0.88 0.97 1.54 1.63 1.74 1.95 2.19 3.6%
Other' ... . . . . 0.19 0.23 0.21 0.19 0.19 0.18 0.22 -0.2%
Total ..oovii i e 100.02 101.89 99.85 102.87 105.44 109.05 113.56 0.5%

Prices (2007 dollars per unit)
Petroleum (dollars per barrel)

Imported Low Sulfur Light Crude Oil Price™ . . . 67.82 72.33 80.16 11049 11545 121.94 130.43 2.6%

Imported Crude Oil Price™ ................ 60.70 63.83 7756 108.52 112.05 115.33 124.60 3.0%
Natural Gas (dollars per million Btu)

PriceatHenryHub ...................... 6.91 6.96 6.66 6.90 7.43 8.08 9.25 1.2%

Wellhead Price™ .. .................o.... 6.48 6.22 5.88 6.10 6.56 713 8.17 1.2%
Natural Gas (dollars per thousand cubic feet)

Wellhead Price™ ........................ 6.66 6.39 6.05 6.27 6.75 7.33 8.40 1.2%
Coal (dollars per ton)

Minemouth Price™ ...................... 25.29 25.82 29.45 28.71 27.90 28.45 29.10 0.5%
Coal (dollars per million Btu)

Minemouth Price™ ...................... 1.25 1.27 1.44 1.42 1.39 1.42 1.46 0.6%

Average Delivered Price™ . ................ 1.83 1.86 1.99 2.02 1.99 2.02 2.08 0.5%
Average Electricity Price (cents per kilowatthour) 9.1 9.1 9.0 9.1 9.4 9.8 10.4 0.6%
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Table A1. Total Energy Supply and Disposition Summary (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Supply, Disposition, and Prices

Prices (nominal dollars per unit)
Petroleum (dollars per barrel)

Imported Low Sulfur Light Crude Oil Price™ . . . 66.04 72.33 84.42 127.84 149.14 168.24 189.10 4.3%

Imported Crude Oil Price™ ................ 59.10 63.83 81.69 125.57 144.74 159.11 180.66 4.6%
Natural Gas (dollars per million Btu)

PriceatHenryHub ...................... 6.73 6.96 7.01 7.99 9.60 11.14 13.42 2.9%

Wellhead Price™ . ....................... 6.31 6.22 6.19 7.06 8.48 9.84 11.85 2.8%
Natural Gas (dollars per thousand cubic feet)

Wellhead Price™ . ............. ... ... .... 6.49 6.39 6.37 7.26 8.72 10.12 12.18 2.8%
Coal (dollars per ton)

Minemouth Price™ ...................... 24.63 25.82 31.02 33.22 36.04 39.26 42.20 2.2%
Coal (dollars per million Btu)

Minemouth Price™ ...................... 1.21 1.27 1.52 1.65 1.80 1.96 2.1 2.2%

Average Delivered Price™ .. ............... 1.78 1.86 2.10 2.34 2.57 2.79 3.01 2.1%
Average Electricity Price (cents per kilowatthour) 8.9 9.1 9.5 10.5 12.2 13.6 15.1 2.2%

"Includes waste coal.

2Includes grid-connected electricity from wood and waste; biomass, such as corn, used for liquid fuels production; and non-electric energy demand from wood. Refer
to Table A17 for details.

3Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and solar thermal sources; and non-electric energy from renewable
sources, such as active and passive solar systems. Excludes electricity imports using renewable sources and nonmarketed renewable energy. See Table A17 for
selected nonmarketed residential and commercial renewable energy.

“Includes non-biogenic municipal waste, liquid hydrogen, methanol, and some domestic inputs to refineries.

SIncludes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol.

®Includes coal, coal coke (net), and electricity (net).

“Includes crude oil and petroleum products.

8Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

°Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. Petroleum coke, which is a solid,
is included. Also included are natural gas plant liquids, crude oil consumed as a fuel, and liquid hydrogen. Refer to Table A17 for detailed renewable liquid fuels
consumption.

"°Excludes coal converted to coal-based synthetic liquids.

"Includes grid-connected electricity from wood and wood waste, non-electric energy from wood, and biofuels heat and coproducts used in the production of liquid
fuels, but excludes the energy content of the liquid fuels.

2Includes non-biogenic municipal waste and net electricity imports.

®Weighted average price delivered to U.S. refiners.

"“Represents lower 48 onshore and offshore supplies.

"Includes reported prices for both open market and captive mines.

'®Prices weighted by consumption; weighted average excludes residential and commercial prices, and export free-alongside-ship (f.a.s.) prices.

Btu = British thermal unit.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 natural gas supply values: Energy Information Administration (EIA), Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October
2007). 2007 natural gas supply values and natural gas wellhead price: EIA, Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2006
natural gas wellhead price: Minerals Management Service and EIA, Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007). 2006 and 2007
coal minemouth and delivered coal prices: EIA, Annual Coal Report 2007, DOE/EIA-0584(2007) (Washington, DC, September 2008). 2007 petroleum supply values
and 2006 crude oil and lease condensate production: EIA, Petroleum Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Other 2006 petroleum
supply values: EIA, Petroleum Supply Annual 2006, DOE/EIA-0340(2006)/1 (Washington, DC, September 2007). 2006 and 2007 low sulfur light crude oil price: EIA,
Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” Other 2006 and 2007 coal values: Quarterly Coal Report, October-December 2007, DOE/EIA-
0121(2007/4Q) (Washington, DC, March 2008). Other 2006 and 2007 values: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008).
Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Table A2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Energy Consumption

Residential

Liquefied Petroleum Gases .............. 0.49 0.50 0.49 0.48 0.49 0.50 0.52 0.2%
Kerosene ............couiiiiiiiiiin. 0.07 0.08 0.08 0.07 0.07 0.07 0.07 -0.5%
Distillate Fuel Oil ...................... 0.71 0.78 0.72 0.64 0.60 0.55 0.51 -1.8%

Liquid Fuels and Other Petroleum Subtotal . 1.27 1.35 1.29 1.19 1.16 1.13 1.10 -0.9%
NaturalGas . ..............ccoiiniin.. 4.49 4.86 4.92 5.01 5.10 5.13 5.07 0.2%
Coal ..ot 0.01 0.01 0.01 0.01 0.01 0.01 0.01 -0.8%
Renewable Energy" .................... 0.39 0.43 0.43 0.46 0.48 0.49 0.50 0.7%
Electricity . ........ ... .. . 4.61 4.75 4.80 4.85 5.12 5.39 5.69 0.8%

Delivered Energy ...........cccuvuuenn 10.77 11.40 11.44 11.52 11.86 12.14 12.36 0.4%
Electricity Related Losses ............... 10.00 10.36 10.44 10.35 10.81 11.17 11.69 0.5%

Total ...t 20.77 21.76 21.88 21.87 22.67 23.31 24.05 0.4%

Commercial

Liquefied Petroleum Gases .............. 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.3%
Motor Gasoline® . ..........ooviiiinn... 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.4%
Kerosene ....... ..., 0.02 0.01 0.01 0.01 0.01 0.01 0.01 1.4%
Distillate Fuel Oil ...................... 0.40 0.41 0.36 0.34 0.34 0.34 0.34 -0.8%
Residual Fuel Oil ...................... 0.08 0.08 0.07 0.08 0.08 0.08 0.08 0.3%

Liquid Fuels and Other Petroleum Subtotal . 0.63 0.63 0.58 0.58 0.58 0.59 0.59 -0.3%
NaturalGas ............ .. ..., 2.92 3.10 3.14 3.25 3.34 3.45 3.54 0.6%
Coal .o 0.07 0.07 0.06 0.06 0.06 0.06 0.06 -0.0%
Renewable Energy® . ................... 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.0%
Electricity . ......... .. ... .. L 4.43 4.58 4.75 5.14 5.57 5.95 6.31 1.4%

DeliveredEnergy .............ovvuenn 8.17 8.50 8.66 9.15 9.69 10.17 10.62 1.0%
Electricity Related Losses ............... 9.62 9.99 10.35 10.95 11.77 12.32 12.96 1.1%

Total ......ccciviiiiii i 17.79 18.49 19.01 20.10 21.46 22.49 23.59 1.1%

Industrial*

Liquefied Petroleum Gases .............. 2.33 2.35 2.02 1.97 1.79 1.72 1.66 -1.5%
Motor Gasoline® . ..............ouuun... 0.36 0.36 0.34 0.35 0.34 0.34 0.36 -0.1%
Distillate Fuel Oil . ..................... 1.26 1.28 1.17 1.21 1.18 1.19 1.23 -0.1%
Residual Fuel Oil ...................... 0.24 0.25 0.15 0.16 0.16 0.16 0.16 -1.9%
Petrochemical Feedstocks .............. 1.42 1.30 1.01 1.20 1.13 1.10 1.05 -0.9%
Other Petroleum® .. .................... 4.51 4.42 3.74 3.82 3.72 3.72 3.84 -0.6%

Liquid Fuels and Other Petroleum Subtotal . 10.13 9.96 8.42 8.71 8.32 8.22 8.30 -0.8%
NaturalGas .......................... 6.68 6.82 6.77 6.99 6.84 6.95 7.04 0.1%
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and PlantFuel® .................. 1.16 1.20 1.27 1.25 1.33 1.44 1.47 0.9%

Natural Gas Subtotal .................. 7.83 8.02 8.05 8.24 8.17 8.39 8.51 0.3%
Metallurgical Coal ..................... 0.60 0.60 0.55 0.53 0.49 0.48 0.48 -1.0%
Other Industrial Coal ................... 1.25 1.21 1.24 1.16 1.15 1.16 1.16 -0.2%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.13 0.24 0.40 0.58 --
Net Coal Coke Imports ................. 0.06 0.03 0.01 0.01 0.01 0.01 0.01 -3.6%

Coal Subtotal .. ...................... 1.92 1.83 1.80 1.84 1.89 2.05 2.23 0.9%
Biofuels Heat and Coproducts . ........... 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Renewable Energy” .................... 1.70 1.64 1.48 1.56 1.64 1.78 1.96 0.8%
Electricity .. .......... ... ... ... ... 3.45 3.43 3.34 3.50 3.48 3.54 3.67 0.3%

DeliveredEnergy ...............cuutn 25.33 25.29 23.83 24.79 24.73 25.60 26.33 0.2%
Electricity Related Losses ............... 7.48 7.49 7.27 7.45 7.36 7.32 7.55 0.0%

Total ....cviiiii i e 32.81 32.77 31.10 32.24 32.09 32.93 33.87 0.1%
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Table A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case 2""“:'1
row
Sector and Source 2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Transportation
Liquefied Petroleum Gases .............. 0.02 0.02 0.01 0.01 0.01 0.01 0.02 -0.2%
EB5® . 0.00 0.00 0.00 0.35 0.85 1.70 2.18 37.1%
Motor Gasoline? ....................... 17.22 17.29 16.93 16.25 15.56 14.73 14.49 -0.8%
JetFuel ... ... ... ... ... ... .. ... ... 3.22 3.23 3.00 3.15 3.42 3.74 4.12 1.1%
Distillate Fuel Qil™® . .................... 6.41 6.48 6.13 6.97 7.36 8.02 9.09 1.5%
Residual Fuel Oil ...................... 0.91 0.95 0.86 0.96 0.98 0.99 1.00 0.2%
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.5%
Other Petroleum™ . .................... 0.18 0.17 0.17 0.18 0.18 0.18 0.18 0.3%
Liquid Fuels and Other Petroleum Subtotal . 27.96 28.14 27.11 27.87 28.36 29.38 31.09 0.4%
Pipeline Fuel Natural Gas ............... 0.60 0.64 0.64 0.65 0.69 0.73 0.72 0.5%
Compressed NaturalGas ............... 0.02 0.02 0.03 0.05 0.07 0.08 0.09 5.8%
Electricity . ......... ... ... .. .. ... 0.02 0.02 0.02 0.03 0.03 0.04 0.05 3.7%
Delivered Energy ............covuuenn 28.60 28.82 27.81 28.60 29.15 30.23 31.94 0.4%
Electricity Related Losses ............... 0.05 0.05 0.05 0.06 0.07 0.09 0.10 3.4%
Total .......ccviiiiii e 28.65 28.87 27.86 28.66 29.22 30.32 32.05 0.5%
Delivered Energy Consumption for All
Sectors
Liquefied Petroleum Gases .............. 2.93 2.95 2.61 2.55 2.39 2.34 2.29 -1.1%
EB5® . 0.00 0.00 0.00 0.35 0.85 1.70 2.18 37.1%
Motor Gasoline? . ...................... 17.62 17.70 17.33 16.64 15.95 15.12 14.90 -0.7%
JetFuel ... ... ... ... ... ... .. ....... 3.22 3.23 3.00 3.15 3.42 3.74 4.12 1.1%
Kerosene ............ ... i, 0.12 0.11 0.10 0.10 0.10 0.10 0.10 -0.2%
Distillate Fuel Oil ...................... 8.79 8.94 8.38 9.17 9.49 10.11 11.17 1.0%
Residual Fuel Oil ...................... 1.22 1.28 1.07 1.21 1.22 1.23 1.25 -0.1%
Petrochemical Feedstocks .............. 1.42 1.30 1.01 1.20 1.13 1.10 1.05 -0.9%
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.5%
Other Petroleum™ .. ................... 4.66 4.57 3.89 3.98 3.89 3.88 4.01 -0.6%
Liquid Fuels and Other Petroleum Subtotal . 39.98 40.08 37.40 38.36 38.42 39.32 41.07 0.1%
NaturalGas .............. ... ... 14.11 14.79 14.86 15.30 15.34 15.60 15.73 0.3%
Natural-Gas-to-Liquids Heat and Power .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and PlantFuel® .................. 1.16 1.20 1.27 1.25 1.33 1.44 1.47 0.9%
Pipeline NaturalGas ................... 0.60 0.64 0.64 0.65 0.69 0.73 0.72 0.5%
Natural Gas Subtotal .................. 15.86 16.64 16.78 17.20 17.36 17.77 17.92 0.3%
Metallurgical Coal ..................... 0.60 0.60 0.55 0.53 0.49 0.48 0.48 -1.0%
OtherCoal ...........cciiii.. 1.33 1.28 1.31 1.24 1.22 1.23 1.23 -0.2%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.13 0.24 0.40 0.58 --
Net Coal Coke Imports ................. 0.06 0.03 0.01 0.01 0.01 0.01 0.01 -3.6%
CoalSubtotal ........................ 1.99 1.91 1.87 1.91 1.97 2.12 2.30 0.8%
Biofuels Heat and Coproducts .. .......... 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Renewable Energy™ ................... 2.21 2.19 2.03 2.14 2.24 2.39 2.58 0.7%
Electricity .. ....... ... .. ... . . L 12.52 12.79 12.91 13.51 14.20 14.92 15.73 0.9%
DeliveredEnergy ..............cvu.nn 72.87 74.01 71.74 74.07 75.42 78.15 81.26 0.4%
Electricity Related Losses ............... 27.15 27.88 28.11 28.80 30.02 30.90 32.30 0.6%
Total ..o 100.02 101.89 99.85 102.87 105.44 109.05 113.56 0.5%
Electric Power'
Distillate Fuel Oil ...................... 0.10 0.11 0.11 0.12 0.12 0.12 0.13 0.8%
Residual Fuel Oil ...................... 0.54 0.56 0.38 0.38 0.39 0.39 0.40 -1.5%
Liquid Fuels and Other Petroleum Subtotal . 0.65 0.67 0.49 0.50 0.51 0.52 0.53 -1.0%
NaturalGas .............. ... 6.39 7.06 6.42 6.21 6.73 7.59 712 0.0%
SteamCoal ......... ... .. ... .. ... 20.46 20.84 21.03 21.68 22.01 22.33 24.25 0.7%
Nuclear Power .. ........... ... .. ... ... 8.21 8.41 8.45 8.68 8.99 9.04 9.47 0.5%
Renewable Energy™ ................... 3.76 3.45 4.42 5.07 5.79 6.17 6.43 2.7%
Electricity Imports . ............ .. ... ... 0.06 0.11 0.08 0.06 0.06 0.05 0.10 -0.5%
Total™ ... 39.67 40.67 41.02 42.32 44.22 45.82 48.03 0.7%
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Reference Case

Table A2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Total Energy Consumption

Liquefied Petroleum Gases .............. 2.93 2.95 2.61 2.55 2.39 2.34 2.29 -1.1%
EB5® . 0.00 0.00 0.00 0.35 0.85 1.70 2.18 37.1%
Motor Gasoline? ....................... 17.62 17.70 17.33 16.64 15.95 15.12 14.90 -0.7%
JetFuel ... ... ... ... ... ... .. ... ... 3.22 3.23 3.00 3.15 3.42 3.74 4.12 1.1%
Kerosene ............ ... .. 0.12 0.11 0.10 0.10 0.10 0.10 0.10 -0.2%
Distillate Fuel Oil .. .................... 8.89 9.05 8.49 9.29 9.61 10.23 11.31 1.0%
Residual Fuel Oil .. .................... 1.77 1.84 1.45 1.59 1.60 1.62 1.64 -0.5%
Petrochemical Feedstocks .............. 1.42 1.30 1.01 1.20 1.13 1.10 1.05 -0.9%
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.5%
Other Petroleum™ .. ................... 4.66 4.57 3.89 3.98 3.89 3.88 4.01 -0.6%

Liquid Fuels and Other Petroleum Subtotal . 40.63 40.75 37.89 38.86 38.93 39.84 41.60 0.1%
NaturalGas .............. ... ......... 20.50 21.86 21.29 21.50 22.07 23.19 22.86 0.2%
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Lease and PlantFuel® .................. 1.16 1.20 1.27 1.25 1.33 1.44 1.47 0.9%
Pipeline NaturalGas ................... 0.60 0.64 0.64 0.65 0.69 0.73 0.72 0.5%

Natural Gas Subtotal .................. 22.26 23.70 23.20 23.40 24.09 25.36 25.04 0.2%
Metallurgical Coal . .................... 0.60 0.60 0.55 0.53 0.49 0.48 0.48 -1.0%
OtherCoal ......... ..., 21.79 22.12 22.34 22.92 23.24 23.55 25.49 0.6%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.13 0.24 0.40 0.58 --
Net Coal Coke Imports ................. 0.06 0.03 0.01 0.01 0.01 0.01 0.01 -3.6%

CoalSubtotal ........................ 22.46 22.74 22.91 23.59 23.98 24.45 26.56 0.7%
Nuclear Power ........................ 8.21 8.41 8.45 8.68 8.99 9.04 9.47 0.5%
Biofuels Heat and Coproducts . ........... 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Renewable Energy'” ................... 5.97 5.65 6.45 7.21 8.03 8.57 9.01 2.1%
Electricity Imports . ............ .. ... ... 0.06 0.11 0.08 0.06 0.06 0.05 0.10 -0.5%

Total ..o 100.02 101.89 99.85 102.87 105.44 109.05 113.56 0.5%

Energy Use and Related Statistics

Delivered EnergyUse ................... 72.87 74.01 71.74 74.07 75.42 78.15 81.26 0.4%
Total EnergyUse ....................... 100.02 101.89 99.85 102.87 105.44 109.05 113.56 0.5%
Ethanol Consumed in Motor Gasoline and E85 0.47 0.56 1.08 1.39 1.66 2.16 2.47 6.6%
Population (millions) .................... 299.57 302.41 311.37 326.70  342.61 358.87 375.12 0.9%
Gross Domestic Product (billion 2000 dollars) 11295 11524 11779 13745 15524 17591 20114 2.5%

Carbon Dioxide Emissions (million metric tons) 5906.8 5990.8 5801.4 59035 5982.3 6125.3 64144 0.3%

"Includes wood used for residential heating. See Table A4 and/or Table A17 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps,
solar thermal hot water heating, and solar photovoltaic electricity generation.

2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

3Excludes ethanol. Includes commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power.
See Table A5 and/or Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity
generation.

‘Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

SIncludes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

SRepresents natural gas used in well, field, and lease operations, and in natural gas processing plant machinery.

“Includes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethanol blends (10
percent or less) in motor gasoline.

8E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol
varies seasonally. The annual average ethanol content of 74 percent is used for this forecast.

°Includes only kerosene type.

"®Diesel fuel for on- and off- road use.

"Includes aviation gasoline and lubricants.

?Includes unfinished oils, natural gasoline, motor gasoline blending components, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and
miscellaneous petroleum products.

"¥Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and
nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.

“Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the
public. Includes small power producers and exempt wholesale generators.

"®Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources.
Excludes net electricity imports.

"®Includes non-biogenic municipal waste not included above.

"Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources.
Excludes ethanol, net electricity imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal
hot water heaters.

Btu = British thermal unit.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 consumption based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). 2006 and 2007 population and gross domestic product: IHS Global Insight Industry and Employment models, November 2008. 2006 and 2007 carbon
dioxide emissions: EIA, Emissions of Greenhouse Gases in the United States 2007, DOE/EIA-0573(2007) (Washington, DC, December 2008). Projections: EIA,
AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A3. Energy Prices by Sector and Source

(2007 Dollars per Million Btu, Unless Otherwise Noted)

Reference Case 2""“:'1
row
Sector and Source 2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Residential
Liquefied Petroleum Gases . .............. 23.88 24.98 25.86 32.23 32.88 33.43 35.11 1.5%
Distillate Fuel Oil ....................... 18.46 19.66 18.69 23.59 24.10 24.84 26.67 1.3%
NaturalGas . ...............coiiinn.. 13.70 12.69 12.09 11.98 12.50 13.07 14.31 0.5%
Electricity .. ........ ... . . . i 31.21 31.19 30.89 31.77 32.72 34.05 35.84 0.6%
Commercial
Liquefied Petroleum Gases ............... 21.20 23.04 22.69 29.00 29.60 30.12 31.77 1.4%
Distillate Fuel Oil .. ..................... 15.02 16.05 16.15 21.64 22.11 23.06 24.69 1.9%
Residual Fuel Oil ....................... 8.88 10.21 10.97 16.12 16.68 17.07 17.98 2.5%
NaturalGas ...........coiiiiininan.. 11.90 10.99 10.55 10.57 11.13 11.74 12.96 0.7%
Electricity .. ........ ... . . . L 28.38 28.07 27.29 27.13 28.15 29.23 31.01 0.4%
Industrial’
Liquefied Petroleum Gases ............... 21.04 23.38 21.84 28.19 28.78 29.35 30.99 1.2%
Distillate Fuel Oil .. ..................... 15.74 16.82 16.01 22.10 22.56 23.68 25.19 1.8%
Residual Fuel Oil ....................... 9.21 10.49 15.38 20.43 20.94 21.43 22.73 3.4%
Natural Gas® .. ........c.c.evrrirrnnnnnnn 7.96 7.52 6.91 7.01 7.48 7.99 9.07 0.8%
Metallurgical Coal ...................... 3.64 3.61 4.37 4.40 4.40 4.55 4.41 0.9%
Other Industrial Coal .................... 2.40 2.43 2.54 2.57 2.53 2.57 2.67 0.4%
CoaltolLiquids ......................... -- -- -- 1.21 1.23 1.31 1.36 --
Electricity . ........ .. ... 18.41 18.63 18.72 18.33 19.06 20.09 21.59 0.6%
Transportation
Liquefied Petroleum Gases® .............. 22.30 25.01 25.67 32.03 32.62 33.13 34.77 1.4%
B85 . 25.51 26.67 25.47 25.51 29.30 29.75 30.10 0.5%
Motor Gasoline® ................couuunn. 21.78 22.98 23.47 28.74 29.75 30.67 32.10 1.5%
JetFuelf ... ... 15.24 16.10 16.03 21.48 22.15 22.98 24.63 1.9%
Diesel Fuel (distillate fuel oil)” ............. 20.27 20.92 20.05 25.74 26.04 27.16 28.59 1.4%
Residual Fuel Oil ....................... 8.21 9.35 12.10 17.08 17.46 18.13 19.65 3.3%
Natural Gas® .............ccovvunnnnn. 16.04 15.46 14.90 14.72 14.90 15.28 16.24 0.2%
Electricity . ........ ... ... .. ... . 30.39 30.64 30.34 30.17 29.48 31.63 34.15 0.5%
Electric Power®
Distillate Fuel Oil .. ..................... 13.77 14.77 15.09 19.90 20.45 21.28 23.11 2.0%
Residual Fuel Oil ....................... 8.38 8.38 13.21 18.19 18.55 19.26 20.67 4.0%
NaturalGas ......... ..., 7.05 7.02 6.59 6.72 7.15 7.73 8.70 0.9%
SteamCoal ......... ... 1.74 1.78 1.89 1.94 1.92 1.96 2.04 0.6%
Average Price to All Users™
Liquefied Petroleum Gases ............... 15.66 18.53 20.96 26.83 27.56 28.13 29.77 2.1%
E85* .. 25.51 26.67 25.47 25.51 29.30 29.75 30.10 0.5%
Motor Gasoline® . ....................... 21.65 22.82 23.47 28.74 29.75 30.67 32.10 1.5%
JetFuel ... ... .. .. .. . i 15.24 16.10 16.03 21.48 22.15 22.98 24.63 1.9%
Distillate Fuel Oil .. ..................... 19.17 19.94 18.98 24.89 25.28 26.42 27.94 1.5%
Residual Fuel Oil .. ..................... 8.42 9.25 12.66 17.64 18.03 18.67 20.12 3.4%
NaturalGas ......... ..., 9.50 9.01 8.56 8.64 9.11 9.61 10.75 0.8%
Metallurgical Coal ...................... 3.64 3.61 4.37 4.40 4.40 4.55 4.41 0.9%
OtherCoal .......... ... ... ..., 1.78 1.82 1.93 1.98 1.95 1.99 2.07 0.6%
CoaltolLiquids ......................... -- b -- 1.21 1.23 1.31 1.36 --
Electricity . ........ ... ... ... .. ... 26.68 26.70 26.42 26.53 27.57 28.81 30.56 0.6%
Non-Renewable Energy Expenditures by
Sector (billion 2007 dollars)
Residential .. ......... ... ... .. .. ... 231.09 238.38 23527 24649 26330 28296 310.03 1.1%
Commercial ........... ... .. .. ... 170.28 173.09 172.88 186.98 207.76 228.67 256.75 1.7%
Industrial . ...... .. ... ... i 216.13  226.84 204.25 244.30 242.68 253.34 276.26 0.9%
Transportation ......................... 564.63 596.75 580.97 73545 752.82 779.67 853.25 1.6%
Total Non-Renewable Expenditures ....... 1182.13 1235.06 1193.36 1413.22 1466.55 1544.64 1696.29 1.4%
Transportation Renewable Expenditures . . . . 0.03 0.04 0.07 8.97 24.83 50.69 65.71 37.9%
Total Expenditures ................... 1182.16 1235.10 1193.43 1422.19 1491.38 1595.33 1762.00 1.6%
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Reference Case

Table A3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Residential
Liquefied Petroleum Gases . .............. 23.26 24.98 27.24 37.30 42.47 46.13 50.90 3.1%
Distillate Fuel Oil .. ..................... 17.98 19.66 19.68 27.29 31.14 34.28 38.67 3.0%
NaturalGas ............... i, 13.34 12.69 12.74 13.86 16.14 18.03 20.75 2.2%
Electricity .. ........ ... . . . i 30.39 31.19 32.53 36.77 42.26 46.98 51.96 2.2%
Commercial
Liquefied Petroleum Gases ............... 20.64 23.04 23.89 33.55 38.24 41.56 46.06 3.1%
Distillate Fuel Oil .. ..................... 14.63 16.05 17.01 25.03 28.56 31.82 35.80 3.5%
Residual Fuel Oil ....................... 8.65 10.21 11.55 18.65 21.55 23.55 26.07 4.2%
NaturalGas ...........coiiiiininan.. 11.58 10.99 11.11 12.22 14.37 16.20 18.78 2.4%
Electricity .. ........ ... . . . L 27.63 28.07 28.74 31.39 36.37 40.33 44.96 2.1%
Industrial’
Liquefied Petroleum Gases ............... 20.49 23.38 23.00 32.62 37.17 40.49 44.93 2.9%
Distillate Fuel Oil .. ..................... 15.32 16.82 16.86 25.57 29.14 32.67 36.52 3.4%
Residual Fuel Oil ....................... 8.97 10.49 16.20 23.64 27.05 29.57 32.95 5.1%
Natural Gas® .. ........c.c.evrrirrnnnnnnn 7.75 7.52 7.27 8.11 9.66 11.03 13.16 2.5%
Metallurgical Coal ...................... 3.54 3.61 4.60 5.09 5.69 6.28 6.40 2.5%
Other Industrial Coal .................... 2.34 2.43 2.67 2.98 3.27 3.55 3.88 2.0%
CoaltolLiquids ......................... -- -- -- 1.40 1.59 1.81 1.98 --
Electricity .. ........ ... ... . L 17.93 18.63 19.72 21.20 24.63 27.71 31.30 2.3%
Transportation
Liquefied Petroleum Gases® .............. 21.71 25.01 27.04 37.06 42.13 45.70 50.41 3.1%
B85 . 24.84 26.67 26.83 29.51 37.85 41.04 43.63 2.2%
Motor Gasoline® ................couuunn. 21.21 22.98 24.72 33.26 38.43 42.32 46.54 3.1%
JetFuelf ... ... 14.84 16.10 16.89 24.86 28.62 31.70 35.70 3.5%
Diesel Fuel (distillate fuel oil)” ............. 19.74 20.92 21.12 29.78 33.63 37.48 41.44 3.0%
Residual Fuel Oil ....................... 7.99 9.35 12.74 19.76 22.56 25.02 28.49 5.0%
Natural Gas® .......................... 15.62 15.46 15.69 17.03 19.24 21.08 23.55 1.8%
Electricity . ........ ... ... .. ... . 29.59 30.64 31.95 34.91 38.09 43.63 49.51 21%
Electric Power®
Distillate Fuel Oil .. ..................... 13.41 14.77 15.89 23.03 26.42 29.36 33.51 3.6%
Residual Fuel Oil ....................... 8.16 8.38 13.91 21.05 23.97 26.57 29.97 5.7%
NaturalGas ......... ..., 6.87 7.02 6.94 7.77 9.24 10.67 12.61 2.6%
SteamCoal ......... ... 1.69 1.78 1.99 2.25 2.48 2.70 2.95 2.2%
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Reference Case

Table A3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Average Price to All Users™

Liquefied Petroleum Gases . .............. 15.25 18.53 22.07 31.04 35.61 38.82 43.16 3.7%
EB5% . . 24.84 26.67 26.83 29.51 37.85 41.04 43.63 2.2%
Motor Gasoline® ........................ 21.08 22.82 24.71 33.25 38.43 42.31 46.54 3.1%
JetFuel ........ ... ... . ... ... ... . ... 14.84 16.10 16.89 24.86 28.62 31.70 35.70 3.5%
Distillate Fuel Oil .. ..................... 18.67 19.94 19.99 28.80 32.65 36.45 40.51 3.1%
Residual Fuel Oil ....................... 8.20 9.25 13.34 20.41 23.29 25.76 29.16 5.1%
NaturalGas ...........coiiiiininnann.. 9.25 9.01 9.01 10.00 11.77 13.26 15.58 2.4%
Metallurgical Coal . ..................... 3.54 3.61 4.60 5.09 5.69 6.28 6.40 2.5%
OtherCoal .......ovviiiiii i 1.73 1.82 2.04 2.29 2.52 2.75 3.00 2.2%
CoaltoLiquids .............. ..., -- -- -- 1.40 1.59 1.81 1.98 --
Electricity .. ........ ... ... . L 25.98 26.70 27.82 30.69 35.62 39.75 44.31 2.2%

Non-Renewable Energy Expenditures by
Sector (billion nominal dollars)

Residential .. ........... ... .. ... .. ... .. 225.03 238.38 247.78 28521 340.12 390.39 449.49 2.8%
Commercial ........... ... .. .. . ... 165.82 173.09 182.07 216.35 268.38 31548 372.25 3.4%
Industrial . ...... .. ... .. .. i 21046 226.84 21512 282.68 31349 349.53 400.54 2.5%
Transportation ......................... 549.82 596.75 611.87 850.99 97248 1075.67 1237.08 3.2%
Total Non-Renewable Expenditures ....... 1151.12 1235.06 1256.84 1635.24 1894.47 2131.06 2459.36 3.0%
Transportation Renewable Expenditures . . . . 0.03 0.04 0.07 10.38 32.08 69.93 95.27 40.1%
Total Expenditures ................... 1151.15 1235.10 1256.91 1645.62 1926.55 2201.00 2554.63 3.2%

"Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Excludes use for lease and plant fuel.

3Includes Federal and State taxes while excluding county and local taxes.

“E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol
varies seasonally. The annual average ethanol content of 74 percent is used for this forecast.

Sales weighted-average price for all grades. Includes Federal, State and local taxes.

Kerosene-type jet fuel. Includes Federal and State taxes while excluding county and local taxes.

"Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

8Compressed natural gas used as a vehicle fuel. Includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

°Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

"Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.

Btu = British thermal unit.

- - = Not applicable.

Note: Data for 2006 and 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2006 and 2007 prices for motor gasoline, distillate fuel oil, and jet fuel are based on prices in the Energy Information Administration (EIA), Petroleum
Marketing Annual 2007, DOE/EIA-0487(2007) (Washington, DC, August 2008). 2006 residential and commercial natural gas delivered prices: EIA, Natural Gas Annual
2006, DOE/EIA-0131(2006) (Washington, DC, October 2007). 2007 residential and commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-
0130(2008/08) (Washington, DC, August 2008). 2006 and 2007 industrial natural gas delivered prices are estimated based on: EIA, Manufacturing Energy Consumption
Survey 1994 and industrial and wellhead prices from the Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007) and the Natural Gas Monthly,
DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2006 transportation sector natural gas delivered prices are based on: EIA, Natural Gas Annual 2006,
DOE/EIA-0131(2006) (Washington, DC, October 2007) and estimated State taxes, Federal taxes, and dispensing costs or charges. 2007 transportation sector natural
gas delivered prices are model results. 2006 and 2007 electric power sector natural gas prices: EIA, Electric Power Monthly, DOE/EIA-0226, April 2007 and April 2008,
Table 4.13.B. 2006 and 2007 coal prices based on: EIA, Quarterly Coal Report, October-December 2007, DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008)
and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A. 2006 and 2007 electricity prices: EIA, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). 2006 and 2007 E85 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report. Projections: EIA,
AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A4. Residential Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Key Indicators and Consumption

Key Indicators
Households (millions)

Single-Family .. ........... ... .. ... .... 80.80 81.74 83.61 88.69 93.63 97.66 101.57 0.9%
Multifamily ......... .. ... ... . L. 24.81 25.15 25.97 27.39 29.17 30.73 32.47 1.1%
MobileHomes ........................ 6.89 6.85 6.73 6.75 6.96 7.03 7.09 0.2%
Total .......cciiiiiii i 112,50 113.74 116.30 122.82 129.76 135.42 141.14 0.9%
Average House Square Footage . ......... 1648 1663 1701 1772 1834 1887 1934 0.7%
Energy Intensity
(million Btu per household)
Delivered Energy Consumption ........... 95.7 100.2 98.4 93.8 91.4 89.7 87.6 -0.6%
Total Energy Consumption .............. 184.6 191.3 188.2 178.1 174.7 172.2 170.4 -0.5%
(thousand Btu per square foot)
Delivered Energy Consumption . .......... 58.1 60.3 57.8 52.9 49.8 475 45.3 -1.2%
Total Energy Consumption .............. 112.0 115.0 110.6 100.5 95.2 91.2 88.1 -1.2%
Delivered Energy Consumption by Fuel
Electricity
Space Heating ........................ 0.26 0.28 0.29 0.30 0.31 0.31 0.31 0.4%
Space Cooling ........................ 0.84 0.89 0.86 0.90 0.97 1.03 1.10 0.9%
WaterHeating ........................ 0.42 0.42 0.42 0.44 0.48 0.50 0.50 0.8%
Refrigeration .............. ... .. ... ... 0.39 0.39 0.37 0.37 0.39 0.40 0.42 0.4%
CooKiNG .« v v vv e 0.10 0.11 0.11 0.12 0.13 0.13 0.14 1.3%
ClothesDryers . ........... ..., 0.27 0.27 0.27 0.28 0.29 0.30 0.32 0.7%
Freezers ....... .. ... ... .. .. . .. 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.4%
Lighting ............ .. i 0.74 0.73 0.71 0.59 0.55 0.53 0.52 -1.5%
Clothes Washers' ..................... 0.04 0.03 0.03 0.03 0.03 0.03 0.03 -0.9%
Dishwashers' ...............cccuuunn. 0.10 0.10 0.09 0.10 0.10 0.11 0.12 0.8%
Color Televisions and Set-Top Boxes . .. ... 0.34 0.36 0.40 0.41 0.44 0.49 0.56 1.9%
Personal Computers and Related Equipment 0.14 0.15 0.18 0.19 0.20 0.21 0.23 1.7%
Furnace Fans and Boiler Circulation Pumps . 0.11 0.13 0.13 0.14 0.15 0.16 0.16 1.1%
OtherUses® .........ccoviiiiiiinnnn. 0.78 0.82 0.85 0.92 1.01 1.10 1.19 1.7%
DeliveredEnergy .............ccvounn 4.61 4.75 4.80 4.85 5.12 5.39 5.69 0.8%
Natural Gas
SpaceHeating . ........... ... ... ...... 2.85 3.21 3.27 3.34 3.39 3.42 3.40 0.3%
SpaceCooling . ...........coiiiiii... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
WaterHeating ........................ 1.35 1.35 1.35 1.37 1.40 1.39 1.35 -0.0%
CooKiNG ..o vv i 0.22 0.22 0.22 0.23 0.24 0.25 0.26 0.7%
ClothesDryers . ....................... 0.07 0.07 0.07 0.07 0.06 0.06 0.06 -0.9%
DeliveredEnergy ............covuuenn 4.49 4.86 4.92 5.01 5.10 5.13 5.07 0.2%
Distillate Fuel Oil
SpaceHeating . .............. .. ... .... 0.59 0.66 0.62 0.57 0.53 0.50 0.46 -1.6%
Water Heating ........................ 0.12 0.12 0.10 0.08 0.06 0.06 0.05 -3.7%
DeliveredEnergy ...........ccuvvuenn 0.71 0.78 0.72 0.64 0.60 0.55 0.51 -1.8%
Liquefied Petroleum Gases
SpaceHeating ........................ 0.20 0.22 0.21 0.20 0.20 0.20 0.19 -0.6%
WaterHeating ........................ 0.10 0.09 0.08 0.06 0.06 0.05 0.05 -2.5%
CookiNg .« v vv vt 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.6%
OtherUses® ...................coo... 0.15 0.15 0.16 0.18 0.20 0.22 0.24 1.9%
DeliveredEnergy .................c..n 0.49 0.50 0.49 0.48 0.49 0.50 0.52 0.2%
Marketed Renewables (wood)* ............ 0.39 0.43 0.43 0.46 0.48 0.49 0.50 0.7%
OtherFuels® . ...................ccouun.. 0.08 0.09 0.08 0.08 0.08 0.08 0.08 -0.5%
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Table A4. Residential Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Key Indicators and Consumption

Delivered Energy Consumption by End Use

Space Heating ........................ 4.37 4.89 4.91 4.95 4.99 4.99 4.95 0.1%
SpaceCooling . ...........oiiii... 0.84 0.89 0.86 0.90 0.97 1.03 1.10 0.9%
Water Heating ........................ 1.99 1.98 1.95 1.95 2.00 2.01 1.95 -0.1%
Refrigeration .............. ... .. ... ... 0.39 0.39 0.37 0.37 0.39 0.40 0.42 0.4%
CookiNg .« v vvee e 0.35 0.36 0.37 0.38 0.41 0.42 0.43 0.9%
ClothesDryers . ...t 0.34 0.34 0.34 0.34 0.35 0.36 0.38 0.4%
Freezers ......... ... ... .. .. . .. 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.4%
Lighting ............ i 0.74 0.73 0.71 0.59 0.55 0.53 0.52 -1.5%
Clothes Washers' ..................... 0.04 0.03 0.03 0.03 0.03 0.03 0.03 -0.9%
Dishwashers' .................couunn. 0.10 0.10 0.09 0.10 0.10 0.11 0.12 0.8%
Color Televisions and Set-Top Boxes . ... .. 0.34 0.36 0.40 0.41 0.44 0.49 0.56 1.9%
Personal Computers and Related Equipment 0.14 0.15 0.18 0.19 0.20 0.21 0.23 1.7%
Furnace Fans and Boiler Circulation Pumps . 0.11 0.13 0.13 0.14 0.15 0.16 0.16 1.1%
OtherUses® ............ccovviiinan. 0.94 0.97 1.01 1.09 1.21 1.32 1.43 1.7%
DeliveredEnergy ..............cvunn 10.77 11.40 11.44 11.52 11.86 12.14 12.36 0.4%
Electricity Related Losses ............... 10.00 10.36 10.44 10.35 10.81 11.17 11.69 0.5%
Total Energy Consumption by End Use

SpaceHeating . ........... ... .. ... ... 4.94 5.51 5.53 5.58 5.64 5.63 5.59 0.1%
SpaceCooling . ...........iii... 2.65 2.82 2.73 2.82 3.01 3.17 3.34 0.7%
Water Heating ........................ 2.89 2.90 2.87 2.88 3.01 3.05 2.98 0.1%
Refrigeration ........... .. ... ... ... .. 1.24 1.23 1.18 1.16 1.20 1.23 1.29 0.2%
Cooking .« oo 0.58 0.59 0.60 0.63 0.67 0.70 0.72 0.9%
ClothesDryers . ......... ..., 0.92 0.92 0.92 0.94 0.96 0.98 1.03 0.5%
Freezers ....... ... .. ... .. .. . .. 0.26 0.26 0.25 0.25 0.26 0.27 0.28 0.3%
Lighting ............ . i 2.35 2.33 2.27 1.85 1.73 1.63 1.59 -1.6%
Clothes Washers' ..................... 0.11 0.11 0.10 0.09 0.08 0.08 0.09 -1.1%
Dishwashers' ................ccouunn. 0.30 0.30 0.30 0.30 0.32 0.33 0.35 0.7%
Color Televisions and Set-Top Boxes . ... .. 1.07 1.15 1.28 1.29 1.37 1.51 1.71 1.8%
Personal Computers and Related Equipment 0.45 0.49 0.58 0.58 0.61 0.65 0.69 1.5%
Furnace Fans and Boiler Circulation Pumps . 0.36 0.41 0.42 0.44 0.47 0.49 0.50 0.9%
OtherUses® ...............ccoviiiinn. 2.63 2.75 2.85 3.05 3.34 3.60 3.88 1.5%
Total .......ccviiiiii e 20.77 21.76 21.88 21.87 22.67 23.31 24.05 0.4%

Nonmarketed Renewables’

Geothermal Heat Pumps . ............... 0.00 0.00 0.00 0.01 0.01 0.02 0.02 9.1%
Solar Hot Water Heating ................ 0.00 0.00 0.00 0.00 0.00 0.01 0.01 2.6%
Solar Photovoltaic ..................... 0.00 0.00 0.01 0.03 0.05 0.05 0.05 25.2%
Wind ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0%

Total ...t 0.01 0.01 0.01 0.05 0.07 0.07 0.08 11.5%

"Does not include water heating portion of load.

2Includes small electric devices, heating elements, and motors not listed above.

3Includes such appliances as outdoor grills and mosquito traps.

“Includes wood used for primary and secondary heating in wood stoves or fireplaces as reported in the Residential Energy Consumption Survey 2005.

®Includes kerosene and coal.

fIncludes all other uses listed above.

"Represents delivered energy displaced.

Btu = British thermal unit.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008).
Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A5. Commercial Sector Key Indicators and Consumption
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Key Indicators and Consumption

Key Indicators

Total Floorspace (billion square feet)

Surviving ... 73.7 75.2 79.5 84.2 90.3 95.6 101.2 1.3%
New Additions ........................ 2.1 2.1 1.7 1.9 1.9 1.9 2.1 -0.1%
Total ..., 75.8 773 81.2 86.1 92.3 97.5 103.3 1.3%

Energy Consumption Intensity
(thousand Btu per square foot)

Delivered Energy Consumption .. ......... 107.9 110.0 106.7 106.3 105.0 104.3 102.9 -0.3%
Electricity Related Losses .. ............. 126.9 129.3 1275 1271 127.6 126.3 125.5 -0.1%
Total Energy Consumption .............. 234.8 239.3 234.2 233.4 232.6 230.7 228.4 -0.2%

Delivered Energy Consumption by Fuel

Purchased Electricity

Space Heating' ....................... 0.16 0.17 0.17 0.17 0.18 0.18 0.18 0.2%
Space Cooling' ....................... 0.53 0.56 0.54 0.57 0.60 0.62 0.65 0.7%
Water Heating' ....................... 0.10 0.10 0.09 0.10 0.10 0.10 0.10 -0.1%
Ventilation ............ ... .. ... .. ... .. 0.48 0.49 0.53 0.59 0.64 0.68 0.71 1.6%
CooKING v ve e 0.02 0.02 0.02 0.02 0.02 0.02 0.02 -0.1%
Lighting ........ .. .. i 1.08 1.07 1.06 1.10 1.15 1.19 1.22 0.5%
Refrigeration ......... ... ... ... .. ... 0.40 0.40 0.40 0.38 0.38 0.39 0.40 -0.0%
Office Equipment (PC) . ................. 0.21 0.24 0.25 0.27 0.29 0.32 0.34 1.5%
Office Equipment (non-PC) .............. 0.19 0.21 0.26 0.32 0.38 0.41 0.43 3.2%
OtherUses? .........ovviiiiiiinnnnn.. 1.27 1.31 1.43 1.61 1.83 2.04 2.27 2.4%
DeliveredEnergy ............cvovunnn 4.43 4.58 4.75 5.14 5.57 5.95 6.31 1.4%
Natural Gas
Space Heating" ....................... 1.35 1.45 1.50 1.54 1.56 1.56 1.53 0.2%
Space Cooling" .................oi.... 0.04 0.04 0.04 0.04 0.04 0.04 0.04 -0.2%
Water Heating' ....................... 0.44 0.44 0.44 0.47 0.51 0.54 0.56 1.0%
COoOKING v v et 0.16 0.16 0.18 0.19 0.20 0.21 0.22 1.2%
OtherUses® ...............coiiiiii... 0.94 1.00 0.99 1.01 1.04 1.10 1.19 0.7%
DeliveredEnergy .................... 2.92 3.10 3.14 3.25 3.34 3.45 3.54 0.6%
Distillate Fuel Oil
Space Heating' ....................... 0.15 0.17 0.16 0.15 0.15 0.15 0.15 -0.5%
Water Heating" ....................... 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.9%
OtherUses* .......................... 0.22 0.22 0.18 0.17 0.17 0.17 0.17 -1.2%
DeliveredEnergy .................... 0.40 0.41 0.36 0.34 0.34 0.34 0.34 -0.8%
Marketed Renewables (biomass) .......... 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.0%
OtherFuels® . ..., 0.29 0.29 0.28 0.30 0.31 0.31 0.31 0.3%
Delivered Energy Consumption by End Use
Space Heating' ....................... 1.66 1.79 1.83 1.86 1.89 1.89 1.86 0.2%
Space Cooling" ...............ii. 0.57 0.59 0.58 0.61 0.63 0.66 0.69 0.6%
Water Heating" ....................... 0.56 0.56 0.55 0.59 0.63 0.66 0.68 0.9%
Ventilation ................ ... ........ 0.48 0.49 0.53 0.59 0.64 0.68 0.71 1.6%
CoOKING v v oe e 0.18 0.19 0.20 0.21 0.22 0.23 0.24 1.1%
Lighting . ..., 1.08 1.07 1.06 1.10 1.15 1.19 1.22 0.5%
Refrigeration .............. ... .. ... ... 0.40 0.40 0.40 0.38 0.38 0.39 0.40 -0.0%
Office Equipment (PC) .. ................ 0.21 0.24 0.25 0.27 0.29 0.32 0.34 1.5%
Office Equipment (non-PC) .............. 0.19 0.21 0.26 0.32 0.38 0.41 0.43 3.2%
OtherUses® ............ccovviiiiinn... 2.84 2.95 3.00 3.22 3.47 3.74 4.06 1.4%
DeliveredEnergy ...........cccovuunnn 8.17 8.50 8.66 9.15 9.69 10.17 10.62 1.0%
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Reference Case

Table A5. Commercial Sector Key Indicators and Consumption (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Key Indicators and Consumption

Electricity Related Losses ................ 9.62 9.99 10.35 10.95 11.77 12.32 12.96 1.1%
Total Energy Consumption by End Use
Space Heating' ....................... 2.01 2.16 2.20 2.23 2.27 2.26 2.23 0.1%
Space Cooling' ....................... 1.78 1.80 1.77 1.82 1.89 1.95 2.03 0.5%
Water Heating" ....................... 0.77 0.77 0.76 0.80 0.83 0.86 0.87 0.6%
Ventilation ............ ... .. ... ... ..., 1.51 1.57 1.68 1.85 2.01 2.10 217 1.4%
CookiNg . v e 0.24 0.24 0.25 0.26 0.27 0.28 0.29 0.8%
Lighting . ....... ... .. . i 3.41 3.41 3.36 3.44 3.58 3.64 3.71 0.4%
Refrigeration ......... ... .. ... .. ... ... 1.26 1.28 1.26 1.18 1.18 1.19 1.22 -0.2%
Office Equipment (PC) .. ................ 0.68 0.77 0.80 0.85 0.91 0.98 1.03 1.3%
Office Equipment (non-PC) .............. 0.61 0.67 0.82 1.00 1.18 1.26 1.32 3.0%
OtherUses® .......................... 5.59 5.82 6.11 6.66 7.33 7.96 8.71 1.8%
Total .......cciiiiiii i 17.79 18.49 19.01 20.10 21.46 22.49 23.59 1.1%
Nonmarketed Renewable Fuels’
Solar Thermal ............ .. ... .. ...... 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.5%
Solar Photovoltaic ...................... 0.00 0.00 0.00 0.01 0.01 0.01 0.01 8.4%
Wind ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.3%
Total ..o e 0.03 0.03 0.03 0.03 0.03 0.04 0.04 2.0%

"Includes fuel consumption for district services.

2Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, and medical equipment.

®Includes miscellaneous uses, such as pumps, emergency generators, combined heat and power in commercial buildings, and manufacturing performed in commercial
buildings.

“Includes miscellaneous uses, such as cooking, emergency generators, and combined heat and power in commercial buildings.

®Includes residual fuel oil, liquefied petroleum gases, coal, motor gasoline, and kerosene.

SIncludes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, medical equipment, pumps, emergency
generators, combined heat and power in commercial buildings, manufacturing performed in commercial buildings, and cooking (distillate), plus residual fuel oil, liquefied
petroleum gases, coal, motor gasoline, and kerosene.

"Represents delivered energy displaced by solar thermal space heating and water heating, and electricity generation by solar photovoltaic systems.

Btu = British thermal unit.

PC = Personal computer.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008).
Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A6. Industrial Sector Key Indicators and Consumption

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)

Key Indicators and Consumption

Key Indicators
Value of Shipments (billion 2000 dollars)

Manufacturing . .............. .. ... ... 4260 4261 3963 4694 5150 5732 6671 2.0%
Nonmanufacturing . .................... 1503 1490 1277 1581 1603 1671 1780 0.8%
Total ... 5763 5750 5240 6276 6753 7402 8451 1.7%

Energy Prices
(2007 dollars per million Btu)

Liquefied Petroleum Gases .............. 21.04 23.38 21.84 28.19 28.78 29.35 30.99 1.2%
Motor Gasoline ....................... 15.92 15.93 23.41 28.63 29.64 30.58 32.04 3.1%
Distillate Fuel Oil ...................... 15.74 16.82 16.01 22.10 22.56 23.68 25.19 1.8%
Residual Fuel Oil ...................... 9.21 10.49 15.38 20.43 20.94 21.43 22.73 3.4%
Petrochemical Feedstocks .............. 9.26 12.60 12.09 17.06 17.63 18.09 18.95 1.8%
Asphaltand Road Oil . .................. 4.75 5.36 6.49 9.30 9.52 9.87 10.70 3.1%
Natural Gas Heat and Power ... .......... 6.94 6.59 6.03 6.18 6.65 7.18 8.31 1.0%
Natural Gas Feedstocks ................ 8.71 8.24 7.70 7.80 8.25 8.76 9.83 0.8%
Metallurgical Coal ..................... 3.64 3.61 4.37 4.40 4.40 4.55 4.41 0.9%
Other Industrial Coal ................... 2.40 2.43 2.54 2.57 2.53 2.57 2.67 0.4%
CoalforLiquids ....................... -- -- -- 1.21 1.23 1.31 1.36 --
Electricity .. ....... ... .. ... . ... .. 18.41 18.63 18.72 18.33 19.06 20.09 21.59 0.6%
(nominal dollars per million Btu)
Liquefied Petroleum Gases .............. 20.49 23.38 23.00 32.62 37.17 40.49 44.93 2.9%
Motor Gasoline ....................... 15.51 15.93 24.66 33.13 38.29 42.19 46.45 4.8%
Distillate Fuel Oil ...................... 15.32 16.82 16.86 25.57 29.14 32.67 36.52 3.4%
Residual Fuel Oil ...................... 8.97 10.49 16.20 23.64 27.05 29.57 32.95 5.1%
Petrochemical Feedstocks .............. 9.02 12.60 12.74 19.74 22.77 24.95 27.48 3.4%
Asphaltand Road Oil . .................. 4.63 5.36 6.83 10.76 12.30 13.62 15.51 4.7%
Natural Gas Heat and Power .. ........... 6.76 6.59 6.35 715 8.59 9.91 12.05 2.7%
Natural Gas Feedstocks ................ 8.48 8.24 8.11 9.02 10.66 12.09 14.26 2.4%
Metallurgical Coal ..................... 3.54 3.61 4.60 5.09 5.69 6.28 6.40 2.5%
Other Industrial Coal ................... 2.34 2.43 2.67 2.98 3.27 3.55 3.88 2.0%
CoalforLiquids ....................... -- -- -- 1.40 1.59 1.81 1.98 --
Electricity .. ....... ... ... ... ... L 17.93 18.63 19.72 21.20 24.63 27.71 31.30 2.3%

Energy Consumption (quadrillion Btu)'
Industrial Consumption Excluding Refining

Liquefied Petroleum Gases Heat and Power . 0.17 0.18 0.15 0.16 0.15 0.15 0.16 -0.6%
Liquefied Petroleum Gases Feedstocks .. .. 2.16 2.16 1.83 1.80 1.61 1.57 1.50 -1.6%
Motor Gasoline ....................... 0.36 0.36 0.34 0.35 0.34 0.34 0.36 -0.1%
Distillate Fuel Oil .. .............. ... ... 1.26 1.27 1.17 1.21 1.18 1.19 1.23 -0.1%
Residual Fuel Oil ................ ... ... 0.23 0.24 0.15 0.16 0.16 0.16 0.16 -1.7%
Petrochemical Feedstocks .............. 1.42 1.30 1.01 1.20 1.13 1.10 1.05 -0.9%
Petroleum Coke . ............ ... ... ..., 0.36 0.36 0.27 0.29 0.29 0.29 0.31 -0.6%
Asphaltand Road Oil . .................. 1.26 1.19 0.96 1.15 1.08 1.07 1.12 -0.3%
Miscellaneous Petroleum? ............... 0.59 0.62 0.30 0.23 0.21 0.21 0.21 -4.6%

Petroleum Subtotal . .................. 7.81 7.68 6.18 6.55 6.15 6.08 6.10 -1.0%
Natural Gas Heat and Power .. ........... 4.99 5.14 5.02 5.00 4.86 4.99 5.11 -0.0%
Natural Gas Feedstocks ................ 0.58 0.55 0.51 0.52 0.50 0.49 0.44 -0.9%
Lease and PlantFuel® .................. 1.16 1.20 1.27 1.25 1.33 1.44 1.47 0.9%

Natural Gas Subtotal ................. 6.73 6.89 6.80 6.78 6.69 6.92 7.02 0.1%
Metallurgical Coal and Coke* ............ 0.66 0.62 0.56 0.55 0.50 0.49 0.49 -1.1%
Other Industrial Coal ................... 1.19 1.15 1.18 1.10 1.09 1.10 1.10 -0.2%

Coal Subtotal ....................... 1.86 1.77 1.74 1.65 1.60 1.59 1.59 -0.5%
Renewables® ......................... 1.70 1.64 1.48 1.56 1.64 1.78 1.96 0.8%
Purchased Electricity . .................. 3.30 3.27 3.15 3.29 3.27 3.32 3.45 0.2%

Delivered Energy ................... 21.39 21.26 19.36 19.83 19.35 19.68 20.11 -0.2%
Electricity Related Losses . .............. 7.16 713 6.86 7.01 6.91 6.88 7.09 -0.0%

Total ...ovi i s 28.55 28.40 26.22 26.83 26.25 26.57 27.20 -0.2%
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Table A6. Industrial Sector Key Indicators and Consumption (Continued)
Reference Case Annual
Key Indicators and Consumption 2(?5?—2:)20
2006 2007 2010 2015 2020 2025 2030 |(percent)
Refining Consumption
Liquefied Petroleum Gases Heat and Power . 0.01 0.01 0.03 0.01 0.02 0.00 0.00 --
Distillate Fuel Oil .. .............. ... ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Residual Fuel Oil ................ ... ... 0.01 0.01 0.00 0.00 0.00 0.00 0.00 --
PetroleumCoke . .. ....... .. ... .. ... ... 0.57 0.55 0.54 0.54 0.53 0.52 0.53 -0.2%
StillGas ... 1.69 1.68 1.65 1.60 1.62 1.62 1.67 -0.0%
Miscellaneous Petroleum? ............... 0.04 0.02 0.01 0.01 0.01 0.01 0.01 -4.8%
Petroleum Subtotal . .................. 2.32 2.27 2.24 2.16 2.17 2.15 2.20 -0.1%
Natural Gas Heat and Power . .. .......... 1.10 1.13 1.25 1.46 1.47 1.47 1.49 1.2%
Natural-Gas-to-Liquids Heat and Power .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural Gas Subtotal ................. 1.10 1.13 1.25 1.46 1.47 1.47 1.49 1.2%
Other Industrial Coal ................... 0.06 0.06 0.06 0.06 0.06 0.06 0.06 -0.2%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.13 0.24 0.40 0.58 --
Coal Subtotal ....................... 0.06 0.06 0.06 0.19 0.30 0.46 0.64 10.7%
Biofuels Heat and Coproducts .. .......... 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Purchased Electricity .. ................. 0.15 0.16 0.19 0.21 0.22 0.21 0.22 1.4%
Delivered Energy ................... 3.94 4.03 4.48 4.97 5.38 5.92 6.22 1.9%
Electricity Related Losses ............... 0.32 0.35 0.41 0.44 0.46 0.44 0.46 1.2%
Total ......coiiiii e 4.25 4.38 4.88 5.41 5.84 6.36 6.67 1.9%
Total Industrial Sector Consumption
Liquefied Petroleum Gases Heat and Power . 0.18 0.19 0.19 0.17 0.17 0.15 0.16 -0.8%
Liquefied Petroleum Gases Feedstocks . . .. 2.16 2.16 1.83 1.80 1.61 1.57 1.50 -1.6%
Motor Gasoline ....................... 0.36 0.36 0.34 0.35 0.34 0.34 0.36 -0.1%
Distillate Fuel Oil ...................... 1.26 1.28 1.17 1.21 1.18 1.19 1.23 -0.1%
Residual Fuel Oil ...................... 0.24 0.25 0.15 0.16 0.16 0.16 0.16 -1.9%
Petrochemical Feedstocks .............. 1.42 1.30 1.01 1.20 1.13 1.10 1.05 -0.9%
PetroleumCoke . ...................... 0.93 0.91 0.81 0.83 0.82 0.82 0.83 -0.4%
Asphaltand Road Oil .. ................. 1.26 1.19 0.96 1.15 1.08 1.07 1.12 -0.3%
StillGas . ... 1.69 1.68 1.65 1.60 1.62 1.62 1.67 -0.0%
Miscellaneous Petroleum? ............... 0.63 0.65 0.31 0.23 0.21 0.22 0.22 -4.6%
Petroleum Subtotal . .................. 10.13 9.96 8.42 8.71 8.32 8.22 8.30 -0.8%
Natural Gas Heat and Power . .. .......... 6.10 6.27 6.27 6.47 6.34 6.46 6.60 0.2%
Natural-Gas-to-Liquids Heat and Power .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural Gas Feedstocks ................ 0.58 0.55 0.51 0.52 0.50 0.49 0.44 -0.9%
Lease and PlantFuel® .................. 1.16 1.20 1.27 1.25 1.33 1.44 1.47 0.9%
Natural Gas Subtotal ................. 7.83 8.02 8.05 8.24 8.17 8.39 8.51 0.3%
Metallurgical Coal and Coke* ............ 0.66 0.62 0.56 0.55 0.50 0.49 0.49 -1.1%
Other Industrial Coal ................... 1.25 1.21 1.24 1.16 1.15 1.16 1.16 -0.2%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.13 0.24 0.40 0.58 32.7%
Coal Subtotal ....................... 1.92 1.83 1.80 1.84 1.89 2.05 2.23 0.9%
Biofuels Heat and Coproducts . . .......... 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Renewables® ......................... 1.70 1.64 1.48 1.56 1.64 1.78 1.96 0.8%
Purchased Electricity .. ................. 3.45 3.43 3.34 3.50 3.48 3.54 3.67 0.3%
Delivered Energy ................... 25.33 25.29 23.83 24.79 24.73 25.60 26.33 0.2%
Electricity Related Losses ............... 7.48 7.49 7.27 7.45 7.36 7.32 7.55 0.0%
Total ......coiiiii e 32.81 32.77 31.10 32.24 32.09 32.93 33.87 0.1%



Reference Case

Table A6. Industrial Sector Key Indicators and Consumption (Continued)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)

Key Indicators and Consumption

Energy Consumption per dollar of
Shipment (thousand Btu per 2000 dollars)

Liquefied Petroleum Gases Heat and Power . 0.03 0.03 0.04 0.03 0.03 0.02 0.02 -2.4%
Liquefied Petroleum Gases Feedstocks . . .. 0.37 0.38 0.35 0.29 0.24 0.21 0.18 -3.2%
Motor Gasoline ....................... 0.06 0.06 0.07 0.06 0.05 0.05 0.04 -1.7%
Distillate Fuel Oil .. .................... 0.22 0.22 0.22 0.19 0.18 0.16 0.15 -1.8%
Residual Fuel Oil ...................... 0.04 0.04 0.03 0.03 0.02 0.02 0.02 -3.5%
Petrochemical Feedstocks .............. 0.25 0.23 0.19 0.19 0.17 0.15 0.12 -2.6%
Petroleum Coke .. ......... .. ... ... 0.16 0.16 0.15 0.13 0.12 0.11 0.10 -2.0%
Asphaltand Road Oil . .................. 0.22 0.21 0.18 0.18 0.16 0.14 0.13 -1.9%
StilGas ... 0.29 0.29 0.32 0.26 0.24 0.22 0.20 -1.7%
Miscellaneous Petroleum? ............... 0.11 0.11 0.06 0.04 0.03 0.03 0.03 -6.2%

Petroleum Subtotal ................... 1.76 1.73 1.61 1.39 1.23 1.1 0.98 -2.4%
Natural Gas Heat and Power .. ........... 1.06 1.09 1.20 1.03 0.94 0.87 0.78 -1.4%
Natural-Gas-to-Liquids Heat and Power .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural Gas Feedstocks ................ 0.10 0.10 0.10 0.08 0.07 0.07 0.05 -2.6%
Lease and Plant Fuel® .................. 0.20 0.21 0.24 0.20 0.20 0.20 0.17 -0.8%

Natural Gas Subtotal ................. 1.36 1.39 1.54 1.31 1.21 1.13 1.01 -1.4%
Metallurgical Coal and Coke* ............ 0.12 0.11 0.11 0.09 0.07 0.07 0.06 -2.7%
Other Industrial Coal ................... 0.22 0.21 0.24 0.19 0.17 0.16 0.14 -1.8%
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.02 0.04 0.05 0.07 30.5%

Coal Subtotal ....................... 0.33 0.32 0.34 0.29 0.28 0.28 0.26 -0.8%
Biofuels Heat and Coproducts . . .......... 0.05 0.07 0.14 0.15 0.18 0.22 0.20 4.6%
Renewables® ......................... 0.29 0.29 0.28 0.25 0.24 0.24 0.23 -0.9%
Purchased Electricity . .................. 0.60 0.60 0.64 0.56 0.52 0.48 0.43 -1.4%

Delivered Energy ................... 4.39 4.40 4.55 3.95 3.66 3.46 3.12 -1.5%
Electricity Related Losses ............... 1.30 1.30 1.39 1.19 1.09 0.99 0.89 -1.6%

Total ...ovi i s 5.69 5.70 5.94 5.14 4.75 4.45 4.01 -1.5%

Industrial Combined Heat and Power
Capacity (gigawatts) .................... 25.69 25.42 28.84 31.46 35.01 40.93 45.71 2.6%
Generation (billion kilowatthours) .......... 143.19  141.01 160.28 178.75 205.32 251.19 285.32 3.1%

"Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes lubricants and miscellaneous petroleum products.

Represents natural gas used in well, field, and lease operations, and in natural gas processing plant machinery.

“Includes net coal coke imports.

SIncludes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources.

Btu = British thermal unit.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 prices for motor gasoline and distillate fuel oil are based on: Energy Information Administration (EIA), Petroleum Marketing Annual 2007,
DOE/EIA-0487(2007) (Washington, DC, August 2008). 2006 and 2007 petrochemical feedstock and asphalt and road oil prices are based on: EIA, State Energy Data
Report 2006, DOE/EIA-0214(2006) (Washington, DC, October 2008). 2006 and 2007 coal prices are based on: EIA, Quarterly Coal Report, October-December 2007,
DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008) and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A. 2006 and 2007 electricity
prices: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2006 and 2007 natural gas prices are based on: EIA, Manufacturing
Energy Consumption Survey 1994 and industrial and wellhead prices from the Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007) and
the Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2006 refining consumption values based on: Petroleum Supply Annual 2006,
DOE/EIA-0340(2006)/1 (Washington, DC, September 2007). 2007 refining consumption based on: Petroleum Supply Annual 2007, DOE/EIA-0340(2007)/1
(Washington, DC, July 2008). Other 2006 and 2007 consumption values are based on: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC,
June 2008). 2006 and 2007 shipments: IHS Global Insight industry model, November 2008. Projections: EIA, AEO2009 National Energy Modeling System run
AEO2009.D120908A.
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Table A7. Transportation Sector Key Indicators and Delivered Energy Consumption

Reference Case Annual
Key Indicators and Consumption 2(?;;’_"2\’;20
2006 2007 2010 2015 2020 2025 2030 |(percent)
Key Indicators
Travel Indicators
(billion vehicle miles traveled)
Light-Duty Vehicles less than 8,500 pounds 2695 2702 2747 2869 3161 3489 3827 1.5%
Commercial Light Trucks' ............. 70 72 67 78 85 93 105 1.7%
Freight Trucks greater than 10,000 pounds 244 248 232 277 303 334 378 1.9%
(billion seat miles available)
Alr 984 1036 951 1018 1138 1272 1410 1.3%
(billion ton miles traveled)
Rail ... 1718 1733 1664 1846 1927 2024 2193 1.0%
Domestic Shipping . .. ................ 659 662 629 697 744 798 839 1.0%
Energy Efficiency Indicators
(miles per gallon)
Tested New Light-Duty Vehicle? ........ 26.2 26.3 26.9 32.6 35.5 36.8 38.0 1.6%
NewCar® ........................ 30.2 30.3 30.7 36.6 39.1 40.2 41.4 1.4%
New Light Truck?® .................. 23.1 23.1 23.6 28.3 30.7 32.1 33.1 1.6%
On-Road New Light-Duty Vehicle®. . .. ... 214 21.8 22.3 271 29.5 30.8 31.9 1.7%
NewCar ........................ 23.8 24.6 251 30.1 32.3 33.5 34.7 1.5%
New Light Truck® .................. 19.4 19.4 19.8 23.8 25.8 27.0 27.8 1.6%
Light-Duty Stock® .. .................. 20.4 20.6 20.7 22.4 24.7 27.0 28.9 1.5%
New Commercial Light Truck' .......... 15.5 15.4 15.7 18.6 19.6 20.0 20.3 1.2%
Stock Commerecial Light Truck' ......... 14.3 14.4 14.8 16.0 17.6 18.9 19.8 1.4%
Freight Truck ....................... 6.0 6.0 6.0 6.2 6.5 6.7 6.9 0.6%
(seat miles per gallon)
Aircraft . ... ... 62.2 62.8 64.4 66.2 68.1 70.4 73.6 0.7%
(ton miles per thousand Btu)
Rail ... ... .. 2.9 2.9 2.9 2.9 3.0 3.0 3.0 0.1%
Domestic Shipping .. ................. 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.1%
Energy Use by Mode
(quadrillion Btu)
Light-Duty Vehicles .......... ... .. ... ... 16.42 16.47 16.20 15.86 15.80 16.02 16.51 0.0%
Commercial Light Trucks' ................ 0.62 0.62 0.57 0.61 0.61 0.62 0.67 0.3%
Bus Transportation ..................... 0.27 0.27 0.27 0.27 0.27 0.27 0.28 0.2%
Freight Trucks ......................... 5.07 5.15 4.81 5.55 5.79 6.19 6.90 1.3%
Rail, Passenger ........................ 0.04 0.05 0.05 0.05 0.05 0.06 0.06 1.3%
Rail, Freight . ......... .. ... .. ... .. ..... 0.59 0.59 0.57 0.63 0.65 0.68 0.73 0.9%
Shipping, Domestic .. ................... 0.34 0.34 0.32 0.35 0.37 0.40 0.42 0.9%
Shipping, International .. ................. 0.84 0.88 0.80 0.89 0.90 0.90 0.91 0.1%
Recreational Boats . .................... 0.25 0.25 0.25 0.26 0.26 0.27 0.28 0.4%
Al 2.71 2.7 2.45 2.62 2.87 3.18 3.54 1.2%
Military Use . ....... ... ... . it 0.69 0.70 0.74 0.72 0.74 0.76 0.78 0.4%
Lubricants ......... .. ... ... . ... 0.15 0.14 0.14 0.14 0.15 0.15 0.15 0.4%
Pipeline Fuel .......................... 0.60 0.64 0.64 0.65 0.69 0.73 0.72 0.5%
Total ...ovi e e 28.60 28.82 27.81 28.60 29.15 30.23 31.94 0.4%
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Reference Case

Table A7. Transportation Sector Key Indicators and Delivered Energy Consumption

(Continued)
Reference Case Annual
Key Indicators and Consumption ZOGJ;)-VZV(t)I;O

2006 | 2007 | 2010 | 2015 | 2020 | 2025 | 2030 |(percent)

Energy Use by Mode
(million barrels per day oil equivalent)

Light-Duty Vehicles ..................... 8.61 8.74 8.72 8.61 8.69 9.00 9.35 0.3%
Commercial Light Trucks' ................ 0.32 0.33 0.31 0.33 0.33 0.33 0.36 0.4%
Bus Transportation ..................... 0.13 0.13 0.13 0.13 0.13 0.13 0.14 0.2%
Freight Trucks ............. .. ... .. ..... 2.42 2.46 2.30 2.66 2.77 2.96 3.31 1.3%
Rail, Passenger ......... ... .. ... .. ..... 0.02 0.02 0.02 0.02 0.03 0.03 0.03 1.3%
Rail, Freight . ......... .. ... .. ... .. ..... 0.28 0.28 0.27 0.30 0.31 0.32 0.35 0.9%
Shipping, Domestic .. ................... 0.16 0.16 0.15 0.16 0.17 0.19 0.19 0.9%
Shipping, International . ... ............... 0.37 0.39 0.35 0.39 0.39 0.40 0.40 0.1%
Recreational Boats . .................... 0.13 0.13 0.14 0.14 0.14 0.15 0.15 0.5%
Al 1.31 1.31 1.19 1.27 1.39 1.54 1.71 1.2%
MilitaryUse ......... ... ... i, 0.33 0.34 0.36 0.35 0.36 0.37 0.37 0.4%
Lubricants .......... ... .. .. .. L. 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.4%
Pipeline Fuel .......................... 0.30 0.32 0.32 0.33 0.35 0.37 0.36 0.5%

Total .....oviii i e 14.46 14.68 14.32 14.76 15.13 15.85 16.80 0.6%

'"Commercial trucks 8,500 to 10,000 pounds.

2Environmental Protection Agency rated miles per gallon.

3Tested new vehicle efficiency revised for on-road performance.

“Combined car and light truck “on-the-road” estimate.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA data
reports.

Sources: 2006 and 2007: Energy Information Administration (EIA), Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007); EIA, Annual
Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008); Federal Highway Administration, Highway Statistics 2005 (Washington, DC, October 2006);
Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 27 and Annual (Oak Ridge, TN, 2008); National Highway Traffic and Safety Administration,
Summary of Fuel Economy Performance (Washington, DC, March 2004); U.S. Department of Commerce, Bureau of the Census, “Vehicle Inventory and Use Survey,”
EC97TV (Washington, DC, October 1999); EIA, Alternatives to Traditional Transportation Fuels 2006 (Part Il - User and Fuel Data), May 2008; EIA, State Energy Data
Report 2006, DOE/EIA-0214(2006) (Washington, DC, October 2008); U.S. Department of Transportation, Research and Special Programs Administration, Air Carrier
Statistics Monthly, December 2007/2006 (Washington, DC, 2007); EIA, Fuel Oil and Kerosene Sales 2006, DOE/EIA-0535(2006) (Washington, DC, December 2007);
and United States Department of Defense, Defense Fuel Supply Center. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Table A8. Electricity Supply, Disposition, Prices, and Emissions
(Billion Kilowatthours, Unless Otherwise Noted)
Reference Case Annual
Supply, Disposition, and Prices zggg_vz\';go
2006 2007 2010 2015 2020 2025 2030 [(percent)
Generation by Fuel Type
Electric Power Sector’
Power Only?
Coal .t 1934 1965 2006 2065 2093 2120 2334 0.8%
Petroleum . ...... ... ... ... 55 57 43 44 44 45 46 -0.9%
NaturalGas® .......................... 618 685 629 617 687 824 772 0.5%
Nuclear Power ..................covon.. 787 806 809 831 862 867 907 0.5%
Pumped Storage/Other* ................. 1 0 1 1 1 1 1 8.8%
Renewable Sources® ................... 348 314 411 473 543 581 610 2.9%
Distributed Generation (Natural Gas) . ...... 0 0 0 0 0 0 0 --
Total ..ocieiei i i, 3742 3827 3899 4030 4230 4438 4670 0.9%
Combined Heat and Power®
Coal .. 36 37 32 32 32 32 32 -0.6%
Petroleum . ...... ... ... .. 5 5 0 0 0 0 0 -10.0%
NaturalGas ........... ... ..., 116 129 107 112 114 114 109 -0.7%
Renewable Sources .................... 4 4 4 4 5 5 5 0.6%
Total .......civiiiiii i 165 179 143 148 151 151 146 -0.9%
Total Net Generation .................... 3908 4006 4042 4178 4381 4589 4816 0.8%
LessDirectUse ...................ooun.. 33 34 34 33 34 34 33 -0.1%
Net Availabletothe Grid .................. 3875 3972 4009 4145 4348 4556 4783 0.8%
End-Use Generation’
Coal ... 22 19 19 25 31 39 48 4.1%
Petroleum . ........ ... .. .. . 4 4 13 13 13 14 14 5.6%
NaturalGas ............ccoiiiiinnnn... 77 78 78 87 97 112 131 2.3%
Other Gaseous Fuels® ................... 5 5 16 15 15 15 15 5.1%
Renewable Sources® .................... 34 33 36 50 69 98 116 5.6%
Other .. ... .. . ... 13 13 12 12 12 12 12 -0.4%
Total ..ociriii i e, 155 153 174 203 237 289 337 3.5%
LessDirectUse ........................ 124 122 142 164 188 223 261 3.4%
Total Salestothe Grid .. ............... 31 31 33 38 49 66 76 3.9%
Total Electricity Generation by Fuel
C0al .ot 1992 2021 2057 2121 2156 2191 2415 0.8%
Petroleum ......... ... . .. 64 66 56 57 58 59 60 -0.3%
Natural Gas . ..........coviirnenennnn... 812 892 814 815 898 1050 1012 0.6%
Nuclear Power . ..............ccoviniin... 787 806 809 831 862 867 907 0.5%
Renewable Sources®® ..................... 386 352 451 527 617 684 730 3.2%
Other™ .. ... . 23 22 29 28 28 28 28 1.1%
Total o oi et e e e 4063 4159 4217 4381 4618 4879 5153 0.9%
Total Electricity Generation ................. 4063 4159 4217 4381 4618 4879 5153 0.9%
Total Net Generationtothe Grid ............. 3906 4004 4042 4183 4396 4622 4859 0.8%
Netlmports ...........ccciviiiiinnnnnnn. 18 31 24 17 18 14 28 -0.5%
Electricity Sales by Sector
Residential . .......... ... . ... .. L. 1352 1392 1406 1423 1499 1581 1667 0.8%
Commercial ........... ... 1300 1343 1393 1505 1632 1743 1850 1.4%
Industrial ........ ... ... .. ... . 1011 1006 979 1025 1021 1036 1077 0.3%
Transportation ........................... 6 6 7 8 10 12 15 3.7%
Total ...ociitii it e, 3669 3747 3785 3960 4162 4373 4609 0.9%
DirectUse .........ccoiiiiiiininnn... 157 156 175 198 222 257 294 2.8%
Total ElectricityUse .................... 3826 3903 3960 4158 4384 4629 4903 1.0%
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Table A8. Electricity Supply, Disposition, Prices, and Emissions (Continued)
(Billion Kilowatthours, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Supply, Disposition, and Prices

End-Use Prices
(2007 cents per kilowatthour)

Residential .. ................ ... ... ... .. 10.6 10.6 10.5 10.8 11.2 11.6 12.2 0.6%
Commercial . ....... ... i 9.7 9.6 9.3 9.3 9.6 10.0 10.6 0.4%
Industrial ......... ... . . 6.3 6.4 6.4 6.3 6.5 6.9 7.4 0.6%
Transportation .................. ... ... ... 10.4 10.5 10.4 10.3 10.1 10.8 11.7 0.5%

All Sectors Average ..............cuvuunnn 9.1 9.1 9.0 9.1 9.4 9.8 10.4 0.6%

(nominal cents per kilowatthour)

Residential .. ........... .. ... .. ... ... 10.4 10.6 111 125 14.4 16.0 17.7 2.2%
Commercial ......... ... i 9.4 9.6 9.8 10.7 12.4 13.8 15.3 2.1%
Industrial ....... ... ... .. 6.1 6.4 6.7 7.2 8.4 9.5 10.7 2.3%
Transportation .............. ... ... .. .... 10.1 10.5 10.9 11.9 13.0 14.9 16.9 2.1%

All Sectors Average ..............cuuunnn 8.9 9.1 9.5 10.5 12.2 13.6 15.1 2.2%

Prices by Service Category
(2007 cents per kilowatthour)

Generation .. ....... ... 6.0 6.0 6.0 5.9 6.2 6.6 7.3 0.8%

Transmission . ...t 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1.3%

Distribution . . ......... ... ... .. L 2.4 2.4 2.4 2.4 2.4 2.4 2.3 -0.1%
(nominal cents per kilowatthour)

Generation .. ....... .. ... 5.9 6.0 6.3 6.8 8.1 9.2 10.5 2.4%

Transmission . ........ ...t 0.7 0.7 0.8 0.9 1.1 1.2 1.3 3.0%

Distribution . ... ....... ... ... ... .. ... 2.3 2.4 2.5 2.8 3.1 3.3 3.4 1.5%

Electric Power Sector Emissions'’

Sulfur Dioxide (milliontons) ................. 9.40 8.95 7.51 4.17 3.86 3.78 3.74 -3.7%
Nitrogen Oxide (milliontons) ................ 3.41 3.29 2.37 2.10 2.10 2.10 212 -1.9%
Mercury (tons) . .......... ... ...t 49.04 49.28 45.19 29.08 29.13 29.44 29.57 -2.2%

"Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes plants that only produce electricity.

3Includes electricity generation from fuel cells.

“Includes non-biogenic municipal waste. The Energy Information Administration estimates approximately 7 billion kilowatthours of electricity were generated from
amunicipal waste stream containing petroleum-derived plastics and other non-renewable sources. See Energy Information Administration, Methodology for Allocating
Municipal Solid Waste to Biogenic and Non-Biogenic Energy, (Washington, DC, May 2007).

®Includes conventional hydroelectric, geothermal, wood, wood waste, biogenic municipal waste, landfill gas, other biomass, solar, and wind power.

fIncludes combined heat and power plants whose primary business is to sell electricity and heat to the public (i.e., those that report North American Industry
Classification System code 22).

"Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors; and small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid.

8Includes refinery gas and still gas.

°Includes conventional hydroelectric, geothermal, wood, wood waste, all municipal waste, landfill gas, other biomass, solar, and wind power.

Includes batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellaneous technologies.

"Includes pumped storage, non-biogenic municipal waste, refinery gas, still gas, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, and miscellaneous
technologies.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 electric power sector generation; sales to utilities; net imports; electricity sales; and emissions: Energy Information Administration (EIA),
Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008), and supporting databases. 2006 and 2007 prices: EIA, AEO2009 National Energy
Modeling System run AEO2009.D120908A. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Table A9. Electricity Generating Capacity

(Gigawatts)
Reference Case 2""“:'1
- row
Net Summer Capacity b007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Electric Power Sector?
Power Only®
Coal ..o 305.2 306.7 316.4 321.5 322.4 323.8 347.9 0.6%
Oil and Natural Gas Steam® .............. 119.3 118.4 118.0 101.4 101.4 101.4 100.1 -0.7%
CombinedCycle ....................... 144.7 149.2 163.0 163.9 170.3 197.5 205.2 1.4%
Combustion Turbine/Diesel ............... 128.1 130.4 139.2 139.1 152.9 178.7 198.1 1.8%
Nuclear Power® ........................ 100.2 100.5 101.2 104.1 108.4 108.4 112.6 0.5%
Pumped Storage . ......... ... .. ... ... 21.5 21.5 21.5 21.5 21.5 21.5 21.5 0.0%
FuelCells.......... ... i, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Renewable Sources® .................... 95.5 100.8 114.9 116.9 121.7 129.0 138.2 1.4%
Distributed Generation” .................. 0.0 0.0 0.0 0.0 0.0 0.1 0.3 --
Total ....ovviiiii i i i e 914.5 927.5 974.2 968.4 998.5 1060.4 1123.8 0.8%
Combined Heat and Power®
Coal ... 4.6 4.6 4.6 4.6 4.6 4.6 4.6 0.0%
Qil and Natural Gas Steam* .............. 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.0%
CombinedCycle ....................... 31.8 31.8 31.8 32.5 325 32.5 325 0.1%
Combustion Turbine/Diesel ............... 2.9 2.9 2.9 2.9 2.9 2.9 2.9 0.0%
Renewable Sources® .................... 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.0%
Total ....cvviiiii i e 40.3 40.3 40.4 41.0 41.0 41.0 41.0 0.1%
Cumulative Planned Additions®
Coal ..o 0.0 0.0 11.3 17.0 17.0 17.0 17.0 --
Oil and Natural Gas Steam® .............. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
CombinedCycle ....................... 0.0 0.0 13.8 15.3 15.3 15.3 15.3 --
Combustion Turbine/Diesel ............... 0.0 0.0 3.2 3.2 3.2 3.2 3.2 --
Nuclear Power . ....... ... ... . ... ... ... 0.0 0.0 0.0 1.2 1.2 1.2 1.2 --
Pumped Storage . ........... ... .. .. ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
FuelCells.......... ..., 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Renewable Sources® .................... 0.0 0.0 9.7 9.8 9.9 10.0 10.1 --
Distributed Generation” .................. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Total .....oviiiiii it 0.0 0.0 38.0 46.5 46.6 46.7 46.8 --
Cumulative Unplanned Additions®
Coal ... 0.0 0.0 0.0 0.0 1.0 2.4 26.6 --
Oil and Natural Gas Steam® .............. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
CombinedCycle ....................... 0.0 0.0 0.0 0.0 6.4 33.6 41.3 --
Combustion Turbine/Diesel ............... 0.0 0.0 5.9 10.8 24.6 50.4 69.8 --
Nuclear Power . ............ ..., 0.0 0.0 0.0 0.0 3.3 3.3 11.9 --
Pumped Storage .. ......... .. ... ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
FuelCells.......... .. ... i, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Renewable Sources® .................... 0.0 0.0 4.4 6.4 11.0 18.3 27.3 --
Distributed Generation” . ................. 0.0 0.0 0.0 0.0 0.0 0.1 0.3 --
Total .....oviiiiii e 0.0 0.0 10.3 1741 46.3 108.1 1771 --
Cumulative Electric Power Sector Additions 0.0 0.0 48.3 63.6 92.9 154.8 223.9 --
Cumulative Retirements'®
Coal .o 0.0 0.0 1.6 2.1 2.3 2.3 2.3 --
Oil and Natural Gas Steam® .............. 0.0 0.0 0.4 17.0 17.0 17.0 18.3 --
CombinedCycle ....................... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Combustion Turbine/Diesel ............... 0.0 0.0 0.3 5.3 5.3 5.3 5.3 --
Nuclear Power . ........................ 0.0 0.0 0.0 0.0 0.0 0.0 4.4 --
Pumped Storage ....................... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ok
FuelCells............ ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Renewable Sources® .................... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
Total .......ccviiiiii i, 0.0 0.0 2.3 244 24.5 245 30.2 --
Total Electric Power Sector Capacity ........ 954.8 967.8 10145 10094 1039.5 11014 1164.9 0.8%
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Reference Case

Table A9. Electricity Generating Capacity (Continued)

(Gigawatts)
Reference Case (I-;\nnuarl‘
. rowt!
Net Summer Capacity 0072030

2006 2007 2010 2015 2020 2025 2030 |(percent)

End-Use Generators™

Coal .o 4.0 4.0 4.0 4.8 5.6 6.7 7.9 3.0%
Petroleum . ... ... ... . ... 1.2 1.3 2.6 2.6 2.6 2.6 2.7 3.3%
NaturalGas .............. ... 141 14.0 13.8 15.1 16.4 18.3 21.0 1.8%
Other Gaseous Fuels .................... 1.8 1.5 3.9 3.7 3.7 3.7 3.7 4.2%
Renewable Sources® ..................... 6.0 6.1 7.5 13.6 18.1 22.4 26.4 6.5%
Other ... 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.0%

Total .....ccv i e, 27.9 27.8 32.6 40.6 47.3 54.5 62.6 3.6%
Cumulative Capacity Additions® ........... 0.0 0.0 4.8 12.8 19.5 26.7 34.8 --

"Net summer capacity is the steady hourly output that generating equipment is expected to supply to system load (exclusive of auxiliary power), as demonstrated
by tests during summer peak demand.

2Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

3Includes plants that only produce electricity. Includes capacity increases (uprates) at existing units.

“Includes oil-, gas-, and dual-fired capacity.

SNuclear capacity includes 3.4 gigawatts of uprates through 2030.

®Includes conventional hydroelectric, geothermal, wood, wood waste, all municipal waste, landfill gas, other biomass, solar, and wind power. Facilities co-firing
biomass and coal are classified as coal.

"Primarily peak load capacity fueled by natural gas.

8Includes combined heat and power plants whose primary business is to sell electricity and heat to the public (i.e., those that report North American Industry
Classification System code 22).

°Cumulative additions after December 31, 2007.

®Cumulative retirements after December 31, 2007.

"Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors; and small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 capacity and projected planned additions: Energy Information Administration (EIA), Form EIA-860, "Annual Electric Generator Report”
(preliminary). Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Table A10. Electricity Trade
(Billion Kilowatthours, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Electricity Trade

Interregional Electricity Trade

Gross Domestic Sales

FirmPower .......... ... ... . ... ... . .... 123.1 124.5 118.7 110.9 81.8 44.9 37.6 -5.1%
Economy ........ . 151.1 116.7 207.9 232.3 232.0 204.6 186.5 2.1%
Total ....oviii e 274.2 241.3 326.6 343.2 313.8 249.5 224.0 -0.3%
Gross Domestic Sales (million 2007 dollars)
FirmPower ........ ... ... oo 7051.4 71331 6799.0 6353.0 4683.5 25745 2152.7 -5.1%
Economy ........ ... 8652.1 7235.0 11340.4 12499.1 12766.6 12674.0 12768.4 2.5%
Total ..oviiiii it i e 15703.6 14368.1 18139.4 18852.1 17450.1 15248.5 14921.1 0.2%

International Electricity Trade

Imports from Canada and Mexico

FirmPower ................. ... ... .... 13.7 15.8 16.6 12.0 7.3 1.5 04 -14.9%
Economy .......... ... ...l 28.8 35.6 29.3 27.6 31.4 31.5 46.0 1.1%
Total ........coiiiiiiiiiii i 42.4 51.4 45.9 39.6 38.7 33.1 46.4 -0.4%

Exports to Canada and Mexico

FirmPower ... ... ... ... .. .. . ... .. ... 3.2 3.9 0.9 0.9 0.5 0.1 0.0 --
Economy ........ ... . 21.4 16.2 20.6 21.3 20.4 18.5 18.5 0.6%
Total ..... oo e 24.6 20.1 21.5 221 20.9 18.6 18.5 -0.4%

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports. Firm Power Sales are capacity sales, meaning the delivery of the power is scheduled as part of the normal operating conditions of the affected electric
systems. Economy Sales are subject to curtailment or cessation of delivery by the supplier in accordance with prior agreements or under specified conditions.

Sources: 2006 and 2007 interregional firm electricity trade data: North American Electric Reliability Council (NERC), Electricity Sales and Demand Database 2007.
2006 and 2007 Mexican electricity trade data: Energy Information Administration (EIA), Electric Power Annual 2007 DOE/EIA-0348(2007) (Washington, DC, December
2008). 2006 Canadian international electricity trade data: National Energy Board, Annual Report 2006. 2007 Canadian electricity trade data: National Energy Board,
Annual Report 2007. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A11. Liquid Fuels Supply and Disposition

(Million Barrels per Day

Unless Otherwise Noted)

Reference Case 2""“:'1
. - row
Supply and Disposition b007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Crude Oil
Domestic Crude Production® ................ 5.10 5.07 5.62 5.72 6.48 7.21 7.37 1.6%
Alaska . ...... .o 0.74 0.72 0.69 0.51 0.72 0.77 0.57 -1.0%
Lower48 States ........... ... .. .. ... 4.36 4.35 4.93 5.21 5.76 6.44 6.80 2.0%
Netlmports ........ ... .. ..o iiion... 10.09 10.00 8.10 8.10 7.29 6.66 6.95 -1.6%
Grossimports ............ ... Ll 10.12 10.03 8.13 8.13 7.33 6.70 6.99 -1.6%
Exports . ... ... .. 0.03 0.03 0.03 0.03 0.03 0.04 0.04 1.6%
Other Crude Supply? . ... 0.05 0.09 0.00 0.00 0.00 0.00 0.00 --
Total Crude Supply .........cooviivnnnn. 15.24 15.16 13.72 13.83 13.77 13.87 14.32 -0.2%
Other Supply
Natural Gas Plant Liquids . ................. 1.74 1.78 1.91 1.89 1.91 1.93 1.92 0.3%
Net Product Imports . . ..................... 2.31 2.09 1.66 1.64 1.49 1.35 1.40 -1.7%
Gross Refined Product Imports® ............ 217 1.94 1.64 1.53 1.60 1.51 1.54 -1.0%
Unfinished Oil Imports . .................. 0.69 0.72 0.58 0.59 0.58 0.60 0.65 -0.4%
Blending Component Imports . ............. 0.68 0.75 0.62 0.75 0.66 0.67 0.69 -0.4%
Exports . ... 1.22 1.32 1.18 1.23 1.35 1.43 1.47 0.5%
Refinery Processing Gain® . ................. 0.99 1.00 0.97 0.96 0.93 0.89 0.86 -0.6%
Otherlnputs .. ... 0.41 0.74 1.22 1.66 1.98 2.63 3.08 6.4%
Ethanol ........ .. .. ... .. .. . 0.36 0.45 0.84 1.07 1.28 1.68 1.91 6.5%
Domestic Production ................... 0.32 0.43 0.84 1.06 1.24 1.43 1.43 5.4%
Netlmports . ......................... 0.05 0.02 -0.00 0.01 0.04 0.25 0.49 14.5%
Biodiesel . .......... . 0.02 0.03 0.06 0.10 0.10 0.12 0.13 6.2%
Domestic Production ................... 0.02 0.03 0.06 0.10 0.10 0.12 0.13 6.2%
Netlmports . ........... ... .. .. ... .... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Liquids fromGas ....................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Liquids fromCoal ....................... 0.00 0.00 0.00 0.06 0.10 0.18 0.26 --
Liquids from Biomass .................... 0.00 0.00 0.00 0.01 0.07 0.24 0.33 --
Other® ... 0.03 0.26 0.32 0.42 0.42 0.42 0.45 2.4%
Total Primary Supply® . .......ccoiiiinnnnnn. 20.70 20.77 19.48 19.98 20.08 20.68 21.59 0.2%
Liquid Fuels Consumption
by Fuel
Liquefied Petroleum Gases ............... 2.05 2.09 1.99 1.95 1.82 1.78 1.74 -0.8%
B85 0.00 0.00 0.00 0.24 0.58 117 1.50 37.1%
Motor Gasoline® ........................ 9.25 9.29 9.34 8.97 8.60 8.15 8.04 -0.6%
JetFuel® ... ... ... . 1.63 1.62 1.45 1.52 1.65 1.81 1.99 0.9%
Distillate Fuel Oil"® . ..................... 417 4.20 4.08 4.46 4.62 4.91 5.42 1.1%
Diesel .. ... 3.21 3.47 3.47 3.89 4.06 4.38 4.91 1.5%
Residual Fuel Oil . ...................... 0.69 0.72 0.63 0.69 0.70 0.71 0.72 -0.0%
Other' ... .. . . . 2.86 2.74 2.19 2.31 2.24 2.22 2.25 -0.8%
by Sector
Residential and Commercial .. ............. 1.06 1.1 1.05 1.00 0.99 0.98 0.97 -0.6%
Industrial™. ... ... 5.32 5.26 4.46 4.57 4.34 4.28 4.28 -0.9%
Transportation . .............. .. ... ..... 14.21 14.25 13.96 14.36 14.65 15.27 16.18 0.6%
Electric Power™ . ... ... ... ... .0ii... 0.29 0.30 0.22 0.22 0.23 0.23 0.23 -1.0%
Total .....covii i s 20.65 20.65 19.69 20.16 20.21 20.76 21.67 0.2%
Discrepancy™ ...........iiiiiiii i 0.04 0.12 -0.20 -0.17 -0.13 -0.08 -0.08 --
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Table A11. Liquid Fuels Supply and Disposition (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Reference Case (I-;\nnuarl‘
. . rowt
Supply and Disposition b007.2030

2006 2007 2010 2015 2020 2025 2030 |(percent)

Domestic Refinery Distillation Capacity™ ........ 17.3 17.4 18.0 18.1 18.2 18.3 18.4 0.2%
Capacity Utilization Rate (percent)'® . ........... 90.0 89.0 77.8 77.7 771 77.4 79.2 -0.5%
Net Import Share of Product Supplied (percent) .. 60.2 58.3 50.1 48.8 44.0 39.9 40.9 -1.5%
Net Expenditures for Imported Crude Oil and

Petroleum Products (billion 2007 dollars) . ... .. 272.80 280.13 261.60 360.62 344.32 329.89 376.65 1.3%

"Includes lease condensate.

2Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude product supplied.

®Includes other hydrocarbons and alcohols.

“The volumetric amount by which total output is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than
the crude oil processed.

SIncludes petroleum product stock withdrawals; and domestic sources of other blending components, other hydrocarbons, ethers, and renewable feedstocks for the
on-site production of diesel and gasoline.

Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net product imports.

E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol
varies seasonally. The annual average ethanol content of 74 percent is used for this forecast.

8Includes ethanol and ethers blended into gasoline.

°Includes only kerosene type.

"Includes distillate fuel oil and kerosene from petroleum and biomass feedstocks.

"Includes aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product supplied,
methanol, liquid hydrogen,and miscellaneous petroleum products.

"Includes consumption for combined heat and power, which produces electricity and other useful thermal energy.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the
public. Includes small power producers and exempt wholesale generators.

"Balancing item. Includes unaccounted for supply, losses, and gains.

"*End-of-year operable capacity.

®*Rate is calculated by dividing the gross annual input to atmospheric crude oil distillation units by their operable refining capacity in barrels per calendar day.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 petroleum product supplied based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). Other 2006 data: EIA, Petroleum Supply Annual 2006, DOE/EIA-0340(2006)/1 (Washington, DC, September 2007). Other 2007 data:
EIA, Petroleum Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Projections: EIA, AEO2009 National Energy Modeling System run
AEO02009.D120908A.
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(2007 Cents per Gallon

Table A12. Petroleum Product Prices

Unless Otherwise Noted)

Energy Information Administration / Annual Energy Outlook 2009

Reference Case Annual
Sector and Fuel 2?;;)- Vzvtt)go
2006 2007 2010 2015 2020 2025 2030 |(percent)
Crude Oil Prices (2007 dollars per barrel)
Imported Low Sulfur Light Crude Oil' ....... 67.82 72.33 80.16  110.49 115.45 121.94 130.43 2.6%
Imported Crude Oil' ..................... 60.70 63.83 77.56 108.52 112.05 115.33 124.60 3.0%
Delivered Sector Product Prices
Residential
Liquefied Petroleum Gases ............. 205.0 213.6 2211 275.6 281.1 285.9 300.2 1.5%
Distillate Fuel Oil . .. ................... 256.1 272.7 259.2 327.1 334.3 344.6 369.9 1.3%
Commercial
Distillate Fuel Oil ... ................... 207.7 221.7 222.8 298.3 304.9 318.0 340.4 1.9%
Residual Fuel Oil . .................... 132.9 152.9 164.2 241.3 249.7 255.6 269.1 2.5%
Residual Fuel Oil (2007 dollars per barrel) . . 55.84 64.22 68.96 101.34 104.88 107.34 113.04 2.5%
Industrial®
Liquefied Petroleum Gases ............. 180.6 199.9 186.7 2411 246.0 250.9 265.0 1.2%
Distillate Fuel Oil . .. ................... 217.8 232.3 220.2 303.3 309.6 325.0 345.8 1.7%
Residual Fuel Oil ..................... 137.9 157.1 230.2 305.9 313.4 320.8 340.2 3.4%
Residual Fuel Oil (2007 dollars per barrel) . . 57.92 65.98 96.70 128.46 131.64 134.74 142.89 3.4%
Transportation
Liquefied Petroleum Gases ............. 191.4 213.8 219.5 273.9 278.9 283.2 297.3 1.4%
Ethanol (E85)% ............. ... ... 2421 253.0 241.7 242.0 278.0 282.2 285.5 0.5%
Ethanol Wholesale Price ............... 257.0 2124 192.8 210.8 201.1 189.8 193.8 -0.4%
Motor Gasoline* ...................... 270.7 282.2 283.9 347.7 359.9 371.1 388.4 1.4%
JetFuelf ... ... ... .. i 205.8 217.3 216.5 290.0 299.1 310.2 3324 1.9%
Diesel Fuel (distillate fuel oil)® . ........... 278.6 287.0 274.9 352.7 356.8 372.2 391.7 1.4%
Residual Fuel Oil ..................... 122.8 140.0 181.1 255.6 261.4 271.5 2941 3.3%
Residual Fuel Oil (2007 dollars per barrel) . . 51.59 58.80 76.07 107.37 109.80 114.01 123.54 3.3%
Electric Power’
Distillate Fuel Oil ... ................... 191.0 204.9 209.2 276.0 283.6 295.2 320.5 2.0%
Residual Fuel Oil ..................... 125.4 125.4 197.7 272.3 277.7 288.3 309.5 4.0%
Residual Fuel Oil (2007 dollars per barrel) . . 52.67 52.67 83.03 11435 116.64 121.08 129.98 4.0%
Refined Petroleum Product Prices®
Liquefied Petroleum Gases ............. 134.4 158.5 179.2 229.4 235.7 240.6 254.5 2.1%
Motor Gasoline* ...................... 269.0 280.2 283.9 347.7 359.9 371.1 388.4 1.4%
JetFuel® ... ... ... ... ... .. ... ...... 205.8 217.3 216.5 290.0 299.1 310.2 332.4 1.9%
Distillate Fuel Oil . .. ................... 264.3 2745 260.9 341.5 346.8 362.5 383.2 1.5%
Residual Fuel Oil ..................... 126.1 138.4 189.6 264.0 269.8 279.5 301.1 3.4%
Residual Fuel Qil (2007 dollars per barrel) . . 52.97 58.15 79.62 110.88 113.34 117.40 126.47 3.4%
Average .......c.cviiiiiininnaeas 235.1 249.1 254.9 321.6 331.1 342.4 361.4 1.6%
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Table A12. Petroleum Product Prices (Continued)
(Nominal Cents per Gallon, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Fuel

Crude Oil Prices (nominal dollars per barrel)
Imported Low Sulfur Light Crude Oil' ....... 66.04 72.33 84.42 127.84 149.14 168.24 189.10 4.3%
Imported Crude Qil' ..................... 59.10 63.83 81.69 125.57 144.74 159.11 180.66 4.6%
Delivered Sector Product Prices

Residential

Liquefied Petroleum Gases ............. 199.6 213.6 232.9 318.9 363.1 394.4 435.2 3.1%

Distillate Fuel Oil . .. ................... 249.4 272.7 273.0 378.5 431.8 475.4 536.3 3.0%
Commercial

Distillate Fuel Oil . .. ................... 202.2 221.7 234.6 345.1 393.8 438.7 493.5 3.5%

Residual Fuel Oil . .................... 129.5 152.9 172.9 279.2 322.6 352.6 390.2 4.2%

Residual Fuel Qil (nominal dollars per barrel) 54.37 64.22 72.63 117.26 135.48  148.09 163.89 4.2%
Industrial®

Liquefied Petroleum Gases ............. 175.9 199.9 196.6 278.9 317.8 346.2 384.2 2.9%

Distillate Fuel Oil . .. ................... 2121 232.3 231.9 351.0 400.0 448.4 501.4 3.4%

Residual Fuel Oil ..................... 134.3 157.1 2425 353.9 404.9 442.6 493.3 5.1%

Residual Fuel Oil (nominal dollars per barrel) 56.40 65.98 101.84 148.64 170.06 185.89 207.17 5.1%

Transportation

Liquefied Petroleum Gases ............. 186.3 213.8 231.2 316.9 360.3 390.8 431.0 3.1%
Ethanol (E85)% ............. ... ... 235.7 253.0 254.5 280.0 359.1 389.4 414.0 2.2%
Ethanol Wholesale Price ............... 250.2 2124 203.1 243.9 259.8 261.9 280.9 1.2%
Motor Gasoline* ...................... 263.6 282.2 299.0 402.4 464.9 512.0 563.1 3.0%
JetFuelf ... ... ... .. i 200.4 217.3 228.0 335.6 386.4 428.0 482.0 3.5%
Diesel Fuel (distillate fuel oil)® . ........... 271.3 287.0 289.6 408.1 460.9 513.6 567.9 3.0%
Residual Fuel Oil ..................... 119.6 140.0 190.8 295.8 337.7 374.5 426.5 5.0%
Residual Fuel Oil (nominal dollars per barrel) 50.24 58.80 80.12 124.24 141.83 157.30 179.11 5.0%
Electric Power’
Distillate Fuel Oil .. .................... 186.0 204.9 220.4 319.3 366.4 407.3 464.7 3.6%
Residual Fuel Oil ..................... 122.1 125.4 208.2 315.0 358.8 397.7 448.7 5.7%
Residual Fuel Oil (nominal dollars per barrel) 51.29 52.67 87.45 132.32 150.68 167.04 188.44 5.7%
Refined Petroleum Product Prices®

Liquefied Petroleum Gases ............. 130.9 158.5 188.7 265.4 304.5 331.9 369.1 3.7%
Motor Gasoline* ...................... 261.9 280.2 299.0 402.3 464.9 512.0 563.1 3.1%
JetFuel® ... ... ... ... ... .. ... ...... 200.4 217.3 228.0 335.6 386.4 428.0 482.0 3.5%
Distillate Fuel Oil ... ................... 257.3 2745 274.7 395.2 448.0 500.1 555.7 3.1%
Residual Fuel Oil ..................... 122.8 138.4 199.7 305.5 348.6 385.6 436.6 5.1%
Residual Fuel Oil (nominal dollars per barrel) 51.58 58.15 83.86 128.30 146.41 161.97 183.36 51%

Average .......c.cviiiiiininnaeas 228.9 249.1 268.5 3721 427.7 472.4 524.0 3.3%

"Weighted average price delivered to U.S. refiners.

2Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

3E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol
varies seasonally. The annual average ethanol content of 74 percent is used for this forecast.

“Sales weighted-average price for all grades. Includes Federal, State and local taxes.

®Includes only kerosene type.

%Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

“Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes small power
producers and exempt wholesale generators.

8Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption.

Note: Data for 2006 and 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2006 and 2007 imported low sulfur light crude oil price: Energy Information Administration (EIA), Form EIA-856, “Monthly Foreign Crude Oil Acquisition
Report.” 2006 and 2007 imported crude oil price: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2006 and 2007 prices for
motor gasoline, distillate fuel oil, and jet fuel are based on: EIA, Petroleum Marketing Annual 2007, DOE/EIA-0487(2007) (Washington, DC, August 2008). 2006 and
2007 residential, commercial, industrial, and transportation sector petroleum product prices are derived from: EIA, Form EIA-782A, “Refiners’/Gas Plant Operators’
Monthly Petroleum Product Sales Report.” 2006 and 2007 electric power prices based on: Federal Energy Regulatory Commission, FERC Form 423, “Monthly Report
of Cost and Quality of Fuels for Electric Plants.” 2006 and 2007 E85 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report. 2006 and
2007 wholesale ethanol prices derived from Bloomburg U.S. average rack price. Projections: EIA, AEO2009 National Energy Modeling System run
AE02009.D120908A.
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Reference Case

Table A13. Natural Gas Supply, Disposition, and Prices
(Trillion Cubic Feet per Year, Unless Otherwise Noted)

Reference Case énnuar:
. - . rowt
Supply, Disposition, and Prices >007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Production
Dry Gas Production’ .................... 18.48 19.30 20.38 20.31 21.48 23.22 23.60 0.9%
Supplemental Natural Gas® ............... 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.2%
Netlmports ............cciiiiiiinnnnnns 3.46 3.79 2.50 2.36 1.86 1.35 0.66 -7.3%
Pipeline® . . ....... ... ... 2.94 3.06 2.02 1.11 0.48 0.15 -0.18 --
Liquefied NaturalGas ................... 0.52 0.73 0.47 1.25 1.38 1.20 0.85 0.7%
Total Supply ......covviiiiiiiiii it 22.00 23.15 22.94 22,73 23.40 24.64 24.33 0.2%
Consumption by Sector
Residential .......... ... . ... ... ... ... 4.37 4.72 4.79 4.87 4.96 4.99 4.93 0.2%
Commercial ......... ... ... . ... 2.84 3.01 3.06 3.16 3.25 3.36 3.44 0.6%
Industrial® . ............. . ... ... 6.49 6.63 6.59 6.80 6.65 6.76 6.85 0.1%
Natural-Gas-to-Liquids Heat and Power® . ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Natural Gas to Liquids Production® . ........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Electric Power’ ............c.iiiiiinn. 6.22 6.87 6.25 6.04 6.54 7.38 6.93 0.0%
Transportation® ........................ 0.02 0.02 0.03 0.05 0.07 0.08 0.09 6.0%
Pipeline Fuel ......... .. .. ... ... .. ..... 0.58 0.62 0.62 0.63 0.67 0.71 0.70 0.5%
Lease and PlantFuel® ................... 1.12 1.17 1.24 1.22 1.29 1.40 1.43 0.9%
Total ...ovi i e 21.65 23.05 22.57 22,77 23.43 24.67 24.36 0.2%
Discrepancy™ ...........iiiiiiiiiiinans 0.35 0.09 0.37 -0.03 -0.03 -0.03 -0.03 --
Natural Gas Prices
(2007 dollars per million Btu)
Henry Hub SpotPrice .. ................ 6.91 6.96 6.66 6.90 7.43 8.08 9.25 1.2%
Average Lower 48 Wellhead Price™ ... .... 6.48 6.22 5.88 6.10 6.56 713 8.17 1.2%
(2007 dollars per thousand cubic feet)
Average Lower 48 Wellhead Price™ . ... ... 6.66 6.39 6.05 6.27 6.75 7.33 8.40 1.2%
Delivered Prices
(2007 dollars per thousand cubic feet)
Residential ................ ... ... ... 14.08 13.05 12.43 12.32 12.85 13.43 14.71 0.5%
Commercial ............ .. ... .. ... ... 12.23 11.30 10.84 10.86 11.44 12.07 13.32 0.7%
Industrial® ...... .. ..o 8.18 7.73 7.10 7.21 7.69 8.22 9.33 0.8%
Electric Power” ....................... 7.25 7.22 6.77 6.90 7.35 7.95 8.94 0.9%
Transportation™ .. .................... 16.49 15.89 15.32 15.13 15.31 15.70 16.70 0.2%
Average™ ... ...l 9.77 9.26 8.80 8.88 9.37 9.88 11.05 0.8%
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Reference Case
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Table A13. Natural Gas Supply, Disposition, and Prices (Continued)
(Trillion Cubic Feet per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Supply, Disposition, and Prices

Natural Gas Prices
(nominal dollars per million Btu)
Henry Hub Spot Price .. ................ 6.73 6.96 7.01 7.99 9.60 11.14 13.42 2.9%
Average Lower 48 Wellnead Price™ . ... ... 6.31 6.22 6.19 7.06 8.48 9.84 11.85 2.8%

(nominal dollars per thousand cubic feet)
Average Lower 48 Wellhead Price™ .. ... .. 6.49 6.39 6.37 7.26 8.72 10.12 12.18 2.8%

Delivered Prices
(nominal dollars per thousand cubic feet)

Residential .......................... 13.71 13.05 13.09 14.25 16.60 18.53 21.33 2.2%
Commercial ......................... 11.91 11.30 11.42 12.57 14.77 16.66 19.31 2.4%
Industrial® ........... .. ... ... .. 7.96 7.73 7.48 8.34 9.93 11.33 13.52 2.5%
Electric Power” .. ..................... 7.06 7.22 7.13 7.99 9.49 10.97 12.96 2.6%
Transportation™ . ..................... 16.06 15.89 16.13 17.51 19.78 21.67 24.21 1.8%

Average™ . ... ... 9.51 9.26 9.26 10.28 12.10 13.63 16.02 2.4%

"Marketed production (wet) minus extraction losses.

2Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed
with natural gas.

3Includes any natural gas regasified in the Bahamas and transported via pipeline to Florida, as well as gas from Canada and Mexico.

“Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

SIncludes any natural gas used in the process of converting natural gas to liquid fuel that is not actually converted.

SIncludes any natural gas that is converted into liquid fuel.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the
public. Includes small power producers and exempt wholesale generators.

8Compressed natural gas used as vehicle fuel.

°Represents natural gas used in well, field, and lease operations, and in natural gas processing plant machinery.

®Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and
the merger of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2006 and 2007 values include net storage
injections.

""Represents lower 48 onshore and offshore supplies.

?Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

BWeighted average prices. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 supply values; and lease, plant, and pipeline fuel consumption: Energy Information Administration (EIA), Natural Gas Annual 2006, DOE/EIA-
0131(2006) (Washington, DC, October 2007). 2007 supply values; and lease, plant, and pipeline fuel consumption; and wellhead price: EIA, Natural Gas Monthly,
DOE/EIA-0130(2008/08) (Washington, DC, August 2008). Other 2006 and 2007 consumption based on: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). 2006 wellhead price: Minerals Management Service and EIA, Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October
2007). 2006 residential and commercial delivered prices: EIA, Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007). 2007 residential and
commercial delivered prices: EIA, Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2006 and 2007 electric power prices: EIA, Electric
Power Monthly, DOE/EIA-0226, April 2007 and April 2008, Table 4.13.B. 2006 and 2007 industrial delivered prices are estimated based on: EIA, Manufacturing Energy
Consumption Survey 1994 and industrial and wellhead prices from the Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007) and the Natural
Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2006 transportation sector delivered prices are based on: EIA, Natural Gas Annual 2006,
DOE/EIA-0131(2006) (Washington, DC, October 2007) and estimated state taxes, federal taxes, and dispensing costs or charges. 2007 transportation sector delivered
prices are model results. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A14. Oil and Gas Supply

Reference Case Annual
Production and Supply 2(()3(;;)-";:)20
2006 2007 2010 2015 2020 2025 2030 (percent)
Crude Oil
Lower 48 Average Wellhead Price’
(2007 dollars perbarrel) .............ccvunnn 61.80 65.70 77.30 108.44 110.99 113.79 122.82 2.8%
Production (million barrels per day)®
United States Total . ...................... 5.10 5.07 5.62 5.72 6.48 7.21 7.37 1.6%
Lower48Onshore ...................... 2.93 2.91 2.92 3.15 3.37 3.79 4.06 1.5%
Lower 48 Offshore . ..................... 1.43 1.44 2.01 2.07 2.39 2.65 2.74 2.8%
Alaska . ... 0.74 0.72 0.69 0.51 0.72 0.77 0.57 -1.0%
Lower 48 End of Year Reserves?
(billionbarrels) .............ccoiiiiiiiin, 18.43 18.62 19.21 20.31 22.50 24.39 25.38 1.4%
Natural Gas
Lower 48 Average Wellhead Price’
(2007 dollars per million Btu)
Henry Hub SpotPrice ..................... 6.91 6.96 6.66 6.90 7.43 8.08 9.25 1.2%
Average Lower 48 Wellhead Price’ .......... 6.48 6.22 5.88 6.10 6.56 713 8.17 1.2%
(2007 dollars per thousand cubic feet)
Average Lower 48 Wellhead Price’ .......... 6.66 6.39 6.05 6.27 6.75 7.33 8.40 1.2%
Dry Production (trillion cubic feet)®
United States Total . ...................... 18.48 19.30 20.38 20.31 21.48 23.22 23.60 0.9%
Lower48Onshore ...................... 15.00 15.91 16.75 16.49 16.11 16.23 16.76 0.2%
Associated-Dissolved® . ................. 1.32 1.39 1.41 1.41 1.37 1.37 1.32 -0.2%
Non-Associated . ...................... 13.69 14.51 15.34 15.08 14.74 14.86 15.44 0.3%
Conventional . ....................... 5.06 5.36 4.70 413 3.36 2.65 2.18 -3.8%
Unconventional . ..................... 8.62 9.15 10.64 10.95 11.38 12.20 13.26 1.6%
GasShale ........................ 1.07 1.17 2.31 2.64 2.97 3.45 4.15 5.7%
Coalbed Methane . ................. 1.84 1.84 1.79 1.76 1.78 1.90 2.01 0.4%
TightGas ........cooviiina.. 5.71 6.15 6.54 6.55 6.62 6.85 7.10 0.6%
Lower 48 Offshore ...................... 3.05 2.97 3.26 3.49 4.23 5.04 4.88 2.2%
Associated-Dissolved® . ................. 0.63 0.62 0.72 0.89 1.00 1.10 1.16 2.8%
Non-Associated . ...................... 2.42 2.35 2.55 2.59 3.23 3.94 3.72 2.0%
Alaska . ... 0.42 0.42 0.37 0.33 1.14 1.96 1.96 6.9%
Lower 48 End of Year Dry Reserves®
(trillion cubicfeet) ..............ccovinnn, 200.84 225.18 230.11 218.51 213.14 211.99 211.98 -0.3%
Supplemental Gas Supplies (trillion cubic feet)® 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.2%
Total Lower 48 Wells Drilled (thousands) ...... 49.47 53.51 45.17 45.37 48.20 49.14 53.76 0.0%

"Represents lower 48 onshore and offshore supplies.

2Includes lease condensate.

3Marketed production (wet) minus extraction losses.

“Gas which occurs in crude oil reservoirs either as free gas (associated) or as gas in solution with crude oil (dissolved).

SSynthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed
with natural gas.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 crude oil lower 48 average wellhead price: Energy Information Administration (EIA), Petroleum Marketing Annual 2007, DOE/EIA-
0487(2007) (Washington, DC, August 2008). 2006 and 2007 lower 48 onshore, lower 48 offshore, and Alaska crude oil production: EIA, Petroleum Supply Annual 2007,
DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). 2006 U.S. crude oil and natural gas reserves: EIA, U.S. Crude Oil, Natural Gas, and Natural Gas Liquids
Reserves, DOE/EIA-0216(2006) (Washington, DC, December 2007). 2006 Alaska and total natural gas production, and supplemental gas supplies: EIA, Natural Gas
Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007). 2006 natural gas lower 48 average wellhead price: Minerals Management Service and EIA, Natural
Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007). 2007 natural gas lower 48 average wellhead price, Alaska and total natural gas production,
and supplemental gas supplies: EIA, Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). Other 2006 and 2007 values: EIA, Office of
Integrated Analysis and Forecasting. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A15. Coal Supply, Disposition, and Prices
(Million Short Tons per Year, Unless Otherwise Noted)

Reference Case énnuar:
. - . rowt
Supply, Disposition, and Prices >007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Production’
Appalachia ......... ... 392 378 383 343 333 339 353 -0.3%
Interior .. ... .. 151 147 163 192 206 220 252 2.4%
West ... 619 621 632 671 671 690 735 0.7%
East of the Mississippi .. .................... 491 478 500 476 478 491 529 0.4%
West of the Mississippi ..................... 672 668 677 730 732 757 812 0.8%
Total .....cvi i e e 1163 1147 1177 1206 1210 1248 1341 0.7%
Waste Coal Supplied® ............ccovvvvennn. 14 14 1 13 12 12 13 -0.4%
Net Imports
Imports® ... ... 34 34 34 38 48 45 53 1.9%
Exports ... ... .. 50 59 82 65 53 53 44 -1.3%
Total .....ciii e -15 -25 -48 -28 -5 -8 10 --
Total Supply® . ... e 1162 1136 1140 1192 1217 1252 1363 0.8%
Consumption by Sector
Residential and Commercial ................. 3 4 3 3 3 3 3 -0.4%
CokePlants . .......... .. 23 23 21 20 19 18 18 -1.0%
Other Industrial® . .......................... 59 57 60 56 56 56 57 -0.0%
Coal-to-Liquids Heat and Power .............. 0 0 0 9 16 26 38 --
Coal to Liquids Production . . ................. 0 0 0 8 14 22 32 --
Electric Power® .. ... 1027 1046 1056 1096 1110 1126 1215 0.7%
Total .....cvi i e 1112 1129 1140 1192 1218 1252 1363 0.8%
Discrepancy and Stock Change” .............. 50 7 0 -0 -0 -0 -0 --
Average Minemouth Price®
(2007 dollars per shortton) . ................. 25.29 25.82 29.45 28.71 27.90 28.45 29.10 0.5%
(2007 dollars per millionBtu) . ................ 1.25 1.27 1.44 1.42 1.39 1.42 1.46 0.6%
Delivered Prices (2007 dollars per short ton)°
CokePlants ......... .. ... i 95.37 9497 11453 11538 11537 119.22 11557 0.9%
OtherIndustrial® . . ............coviiiiin... 53.06 54.42 54.81 55.54 54.65 55.51 57.22 0.2%
CoaltoLiquids . ..., -- -- -- 17.14 17.89 19.89 20.96 --
Electric Power
(2007 dollars per shortton) ................ 34.86 35.45 37.71 38.47 38.04 38.83 40.61 0.6%
(2007 dollars per million Btu) ............... 1.74 1.78 1.89 1.94 1.92 1.96 2.04 0.6%
AVErage . .....cvviirnniiinnia e 37.11 37.60 40.03 40.30 39.50 40.03 41.30 0.4%
Exports™ ... ... .. 72.84 70.25 83.77 88.70 89.48 89.86 80.02 0.6%

138

Energy Information Administration / Annual Energy Outlook 2009



Reference Case

Table A15. Coal Supply, Disposition, and Prices (Continued)
(Million Short Tons per Year, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Supply, Disposition, and Prices

Average Minemouth Price®

(nominal dollars per shortton) ................ 24.63 25.82 31.02 33.22 36.04 39.26 42.20 2.2%
(nominal dollars per million Btu) .............. 1.21 1.27 1.52 1.65 1.80 1.96 2.1 2.2%
Delivered Prices (nominal dollars per short ton)°
CokePlants . .......... . i 92.87 94,97 120.62  133.51 149.04 164.48 167.56 2.5%
OtherIndustrial® . . .............ccooviiin... 51.67 54.42 57.73 64.27 70.59 76.59 82.96 1.9%
CoaltolLiquids .............c. ... 0.00 0.00 0.00 19.83 23.11 27.45 30.39 --
Electric Power
(nominal dollars per shortton) .............. 33.95 35.45 39.72 44.51 49.14 53.57 58.88 2.2%
(nominal dollars per millionBtu) ............. 1.69 1.78 1.99 2.25 2.48 2.70 2.95 2.2%
AVerage . ......ovivvnnrnrnnnaniaa 36.14 37.60 42.16 46.63 51.03 55.22 59.88 2.0%
Exports™ ... 70.93 70.25 88.23 102.64 11559 123.97 116.02 2.2%

"Includes anthracite, bituminous coal, subbituminous coal, and lignite.

2Includes waste coal consumed by the electric power and industrial sectors. Waste coal supplied is counted as a supply-side item to balance the same amount of
waste coal included in the consumption data.

3Excludes imports to Puerto Rico and the U.S. Virgin Islands.

*Production plus waste coal supplied plus net imports.

SIncludes consumption for combined heat and power plants, except those plants whose primary business is to sell electricity, or electricity and heat, to the public.
Excludes all coal use in the coal-to-liquids process.

fIncludes all electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

"Balancing item: the sum of production, net imports, and waste coal supplied minus total consumption.

8Includes reported prices for both open market and captive mines.

°Prices weighted by consumption; weighted average excludes residential and commercial prices, and export free-alongside-ship (f.a.s.) prices.

°F.a.s. price at U.S. port of exit.

- - = Not applicable.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 data based on: Energy Information Administration (EIA), Annual Coal Report 2007, DOE/EIA-0584(2007) (Washington, DC, September
2008); EIA, Quarterly Coal Report, October-December 2007, DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008); and EIA, AEO2009 National Energy Modeling
System run AEO2009.D120908A. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A16. Renewable Energy Generating Capacity and Generation
(Gigawatts, Unless Otherwise Noted)

Reference Case 2""“:'1
. . row
Capacity and Generation >007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Electric Power Sector’
Net Summer Capacity
Conventional Hydropower .............. 76.72 76.72 76.73 76.89 77.02 77.31 77.58 0.0%
Geothermal® . ........................ 2.29 2.36 2.53 2.60 2.66 2.73 3.00 1.1%
Municipal Waste® ..................... 3.39 3.43 4.04 4.08 412 414 4.15 0.8%
Wood and Other Biomass*® ............. 2.01 2.18 2.20 2.20 4.22 5.20 8.86 6.3%
SolarThermal ........................ 0.40 0.53 0.54 0.79 0.81 0.84 0.86 2.1%
Solar Photovoltaic® .................... 0.03 0.04 0.06 0.13 0.21 0.29 0.38 10.4%
Wind ... 11.29 16.19 29.46 30.68 33.07 39.00 43.80 4.4%
Offshore Wind . ...................... 0.00 0.00 0.00 0.20 0.20 0.20 0.20 --
Total ......coviiiiiiii i 96.13 10146 115,57 117.58 122.32 129.71  138.83 1.4%
Generation (billion kilowatthours)
Conventional Hydropower .............. 286.11 24586 268.05 295.33 296.29 297.94 298.97 0.9%
Geothermal® ..................c.... 14.57 14.84 17.78 18.62 19.11 19.63 21.80 1.7%
Biogenic Municipal Waste” .............. 13.71 14.42 19.30 19.61 19.95 20.11 20.17 1.5%
Wood and Other Biomass® .............. 10.33 10.38 28.07 56.22 117.82 133,50 140.44 12.0%
Dedicated Plants .. .................. 8.42 8.41 12.85 13.11 28.74 36.19 62.27 9.1%
Cofiring . ... 1.91 1.97 15.22 43.11 89.08 97.30 78.17 17.4%
SolarThermal ........... .. ... ........ 0.49 0.60 0.99 1.81 1.88 1.95 2.02 5.5%
Solar Photovoltaic® .................... 0.01 0.01 0.14 0.30 0.49 0.72 0.94 21.3%
Wind ... 26.59 32.14 80.50 84.48 92.45 112.13 129.38 6.2%
Offshore Wind . ...................... 0.00 0.00 0.00 0.75 0.75 0.75 0.75 --
Total ......coviiiiiiii i 351.82 318.25 414.82 477.12 548.75 586.72 614.47 2.9%
End-Use Generators®
Net Summer Capacity
Conventional Hydropower® ............ 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.0%
Geothermal ........................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Municipal Waste™ ................... 0.33 0.34 0.34 0.34 0.34 0.34 0.34 0.0%
Biomass .......... ... ... L. 4.64 4.64 4.65 5.44 7.28 11.03 13.23 4.7%
Solar Photovoltaic® .................. 0.28 0.43 1.73 7.05 9.72 10.14 11.78 15.5%
Wind ... 0.04 0.04 0.04 0.04 0.09 0.17 0.31 9.2%
Total .......ccvviiiiii i 5.99 6.15 7.45 13.57 18.12 22.37 26.35 6.5%
Generation (billion kilowatthours)
Conventional Hydropower® ............ 2.99 2.45 2.45 2.45 2.45 2.45 2.45 0.0%
Geothermal ........................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 --
Municipal Waste™ ................... 1.98 2.01 2.75 2.75 2.75 2.75 2.75 1.4%
Biomass ......... ... .. . ... 28.32 28.13 28.20 33.41 4717 75.54 90.81 5.2%
Solar Photovoltaic® .................. 0.44 0.68 2.78 11.55 16.02 16.69 19.49 15.7%
Wind ... 0.06 0.06 0.06 0.06 0.12 0.25 0.45 9.5%
Total ........ciiiiiiii i 33.78 33.33 36.24 50.23 68.51 97.69 115.95 5.6%
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Reference Case

Table A16. Renewable Energy Generating Capacity and Generation (Continued)
(Gigawatts, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Capacity and Generation

Total, All Sectors
Net Summer Capacity

Conventional Hydropower .............. 77.42 77.42 77.43 77.59 77.72 78.01 78.28 0.0%
Geothermal . ......................... 2.29 2.36 2.53 2.60 2.66 2.73 3.00 1.1%
Municipal Waste . ..................... 3.72 3.77 4.38 4.42 4.46 4.48 4.49 0.8%
Wood and Other Biomass®® ............. 6.65 6.82 6.85 7.64 11.50 16.23 22.08 5.2%
Solar® ... 0.71 1.00 2.33 7.97 10.74 11.27 13.02 11.8%
Wind ... 11.33 16.23 29.50 30.92 33.35 39.37 44.31 4.5%

Total ........ccvoiiiiiiiiiii, 102.12 107.60 123.02 131.15 140.44 152.08 165.18 1.9%

Generation (billion kilowatthours)

Conventional Hydropower .............. 289.11 248.31 270.50 297.78 298.75 300.39 301.42 0.8%
Geothermal . ......................... 14.57 14.84 17.78 18.62 19.11 19.63 21.80 1.7%
Municipal Waste . ..................... 15.69 16.43 22.05 22.37 22.70 22.86 22.93 1.5%
Wood and Other Biomass® .............. 38.65 38.51 56.26 89.63 164.99 209.04 231.25 8.1%
Solar® ... 0.95 1.29 3.91 13.66 18.39 19.36 22.45 13.2%
Wind ... 26.64 32.20 80.55 85.29 93.32 113.12 130.57 6.3%

Total ........covviiiiiiiii 385.61 351.58 451.06 527.36 617.26 684.41 730.42 3.2%

"Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes hydrothermal resources only (hot water and steam).

3Includes municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. All municipal waste is included,
although a portion of the municipal waste stream contains petroleum-derived plastics and other non-renewable sources.

“Facilities co-firing biomass and coal are classified as coal.

SIncludes projections for energy crops after 2012.

%Does not include off-grid photovoltaics (PV). Based on annual PV shipments from 1989 through 2006, EIA estimates that as much as 210 megawatts of remote
electricity generation PV applications (i.e., off-grid power systems) were in service in 2006, plus an additional 526 megawatts in communications, transportation, and
assorted other non-grid-connected, specialized applications. See Energy Information Administration, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington,
DC, June 2008), Table 10.8 (annual PV shipments, 1989-2006). The approach used to develop the estimate, based on shipment data, provides an upper estimate of
the size of the PV stock, including both grid-based and off-grid PV. It will overestimate the size of the stock, because shipments include a substantial number of units
that are exported, and each year some of the PV units installed earlier will be retired from service or abandoned.

“Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. Only biogenic municipal
waste is included. The Energy Information Administration estimates that in 2007 approximately 6 billion kilowatthours of electricity were generated from a municipal
waste stream containing petroleum-derived plastics and other non-renewable sources. See Energy Information Administration, Methodology for Allocating Municipal
Solid Waste to Biogenic and Non-Biogenic Energy (Washington, DC, May 2007).

8Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors; and small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid.

°Represents own-use industrial hydroelectric power.

"®Includes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municipal waste stream contains
petroleum-derived plastics and other non-renewable sources.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 capacity: Energy Information Administration (EIA), Form EIA-860, "Annual Electric Generator Report" (preliminary). 2006 and 2007
generation: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System
run AEO2009.D120908A.
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Reference Case

Table A17. Renewable Energy, Consumption by Sector and Source’
(Quadrillion Btu per Year)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Marketed Renewable Energy?

Residential (wood) ....................... 0.39 0.43 0.43 0.46 0.48 0.49 0.50 0.7%
Commercial (biomass) ................... 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.0%
Industrial® ........... ... .. ... . a. 2.00 2.04 2.23 2.51 2.87 3.41 3.62 2.5%
Conventional Hydroelectric . .. ............. 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.0%
Municipal Waste® ....................... 0.15 0.16 0.12 0.12 0.12 0.12 0.12 -1.2%
Biomass ........... ... .l 1.52 1.46 1.34 1.41 1.49 1.64 1.81 0.9%
Biofuels Heat and Coproducts . ............ 0.30 0.40 0.75 0.95 1.23 1.62 1.66 6.4%
Transportation ....................00uts 0.50 0.64 1.23 1.68 2.06 2.93 3.43 7.6%
Ethanol used in E85% . ................... 0.00 0.00 0.00 0.23 0.56 1.12 1.44 37.1%
Ethanol used in Gasoline Blending . . ........ 0.47 0.58 1.08 1.15 1.10 1.04 1.04 2.6%
Biodiesel used in Distillate Blending ... ...... 0.03 0.06 0.12 0.20 0.20 0.24 0.25 6.2%
Liquids fromBiomass .................... 0.00 0.00 0.00 0.02 0.15 0.47 0.65 --
GreenLiquids ................... ... ... 0.00 0.00 0.02 0.08 0.06 0.06 0.06 --
Electric Power® . ...........ccvviiiinnnnn. 3.76 3.45 4.42 5.07 5.79 6.17 6.43 2.7%
Conventional Hydroelectric .. .............. 2.84 2.44 2.65 2.92 2.92 2.94 2.95 0.8%
Geothermal ........... ... ... ... .. ..... 0.31 0.31 0.38 0.41 0.43 0.44 0.51 2.1%
Biogenic Municipal Waste” . ............... 0.15 0.17 0.23 0.24 0.24 0.24 0.24 1.7%
Biomass ........... ... ... il 0.19 0.21 0.35 0.64 1.25 1.40 1.41 8.6%
DedicatedPlants ...................... 0.15 0.16 0.15 0.13 0.28 0.35 0.61 5.9%
Cofiring ....... ... i 0.04 0.05 0.21 0.51 0.98 1.05 0.80 12.9%
SolarThermal .......................... 0.00 0.01 0.01 0.02 0.02 0.02 0.02 5.5%
Solar Photovoltaic . ...................... 0.00 0.00 0.00 0.00 0.00 0.01 0.01 21.3%
Wind ... 0.26 0.32 0.80 0.84 0.92 1.12 1.29 6.3%
Total Marketed Renewable Energy ........... 6.77 6.69 8.43 9.84 11.32 13.12 14.10 3.3%
Sources of Ethanol
FromCorn ... ..o 0.41 0.55 1.08 1.34 1.42 1.42 1.41 4.2%
FromCellulose .......................... 0.00 0.00 0.00 0.03 0.18 0.42 0.43 --
Imports . ........ . 0.06 0.03 -0.00 0.01 0.06 0.32 0.63 14.5%
Total ..o 0.47 0.58 1.08 1.39 1.66 2.16 247 6.5%
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Reference Case

Table A17. Renewable Energy, Consumption by Sector and Source' (Continued)
(Quadrillion Btu per Year)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Nonmarketed Renewable Energy®
Selected Consumption

Residential ...................... . o0, 0.01 0.01 0.01 0.05 0.07 0.07 0.08 11.5%
Solar Hot Water Heating . ... .............. 0.00 0.00 0.00 0.00 0.00 0.01 0.01 2.6%
Geothermal Heat Pumps . ................ 0.00 0.00 0.00 0.01 0.01 0.02 0.02 9.1%
Solar Photovoltaic .. ..................... 0.00 0.00 0.01 0.03 0.05 0.05 0.05 25.2%
Wind ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0%

Commercial ................ccoiiiinnntn 0.03 0.03 0.03 0.03 0.03 0.04 0.04 2.0%
SolarThermal .......................... 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.5%
Solar Photovoltaic . . ..................... 0.00 0.00 0.00 0.01 0.01 0.01 0.01 8.4%
Wind ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.3%

'Actual heat rates used to determine fuel consumption for all renewable fuels except hydropower, solar, and wind. Consumption at hydroelectric, solar, and wind
facilities determined by using the fossil fuel equivalent of 10,022 Btu per kilowatthour.

2Includes nonelectric renewable energy groups for which the energy source is bought and sold in the marketplace, although all transactions may not necessarily be
marketed, and marketed renewable energy inputs for electricity entering the marketplace on the electric power grid. Excludes electricity imports; see Table A2.

3Includes all electricity production by industrial and other combined heat and power for the grid and for own use.

“Includes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municipal waste stream contains
petroleum-derived plastics and other non-renewable sources.

SExcludes motor gasoline component of E85.

SIncludes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the
public. Includes small power producers and exempt wholesale generators.

“Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. Only biogenic municipal
waste is included. The Energy Information Administration estimates that in 2007 approximately 0.3 quadrillion Btus were consumed from a municipal waste stream
containing petroleum-derived plastics and other non-renewable sources. See Energy Information Administration, Methodology for Allocating Municipal Solid Waste
to Biogenic and Non-Biogenic Energy (Washington, DC, May 2007).

8Includes selected renewable energy consumption data for which the energy is not bought or sold, either directly or indirectly as an input to marketed energy. The
Energy Information Administration does not estimate or project total consumption of nonmarketed renewable energy.

- - = Not applicable.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 ethanol: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008).
2006 and 2007 electric power sector: EIA, Form EIA-860, "Annual Electric Generator Report” (preliminary). Other 2006 and 2007 values: EIA, Office of Integrated
Analysis and Forecasting. Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A18. Carbon Dioxide Emissions by Sector and Source
(Million Metric Tons, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Residential
Petroleum . ... ... ... ... 89 88 89 82 80 77 75 -0.7%
NaturalGas ............. ... 237 257 261 266 270 272 269 0.2%
Coal ... 1 1 1 1 1 1 1 1.1%
Electricity’ ........ ... i 871 904 886 876 899 930 987 0.4%
Total ..ot e 1198 1250 1237 1224 1250 1280 1332 0.3%
Commercial
Petroleum ......... ... .. . .. ..., 45 45 41 42 42 42 42 -0.3%
Natural Gas . ...........ccoviiunenennnn.. 154 163 167 172 177 183 188 0.6%
Coal ..o 6 7 6 6 6 6 6 -0.4%
Electricity' ............ 837 872 878 926 979 1026 1096 1.0%
Total ..o e e, 1043 1088 1092 1147 1205 1257 1332 0.9%
Industrial?
Petroleum ......... .. .. .. ..., 420 406 377 378 369 367 375 -0.4%
Natural Gas® ....................ccoo... 395 405 414 424 421 433 440 0.4%
Coal v 186 175 174 178 183 198 215 0.9%
Electricity’ . ........ ... ... ... .. 652 653 617 631 612 610 638 -0.1%
1] 1 1653 1640 1582 1610 1585 1607 1667 0.1%
Transportation
Petroleum® . ... ... ... ... ... ... 1975 1974 1851 1880 1896 1931 2032 0.1%
Natural Gas® .............ccovuiinnn... 33 35 36 37 40 43 43 0.8%
Electricity” ............. ... 4 4 4 5 6 7 9 3.3%
Total .....ccvii i e e, 2013 2014 1891 1922 1942 1982 2084 0.1%

Electric Power®

Petroleum ... ... ... .. .. 66 66 38 39 40 40 41 -2.0%
Natural Gas . ..........coviiiiniinnan.. 339 376 341 329 357 403 378 0.0%
Coal .ot 1947 1980 1995 2058 2089 2118 2299 0.7%
Other’ ... . 12 12 12 12 12 12 12 0.1%

Total ...oei i e 2364 2433 2385 2437 2497 2572 2729 0.5%

Total by Fuel

Petroleum® .. ... ... .. 2596 2580 2396 2421 2427 2458 2564 -0.0%
Natural Gas . ........c.couviiiniinnnennn. 1159 1237 1218 1228 1265 1333 1318 0.3%
Coal .o 2140 2162 2176 2242 2278 2322 2521 0.7%
Other . 12 12 12 12 12 12 12 0.1%

Total . ovi e i i 5907 5991 5801 5904 5982 6125 6414 0.3%

Carbon Dioxide Emissions
(tonsperperson) ............cciviiiinnn. 19.7 19.8 18.6 18.1 17.5 174 1741 -0.6%

'Emissions from the electric power sector are distributed to the end-use sectors.

2Fuel consumption includes energy for combined heat and power plants, except those plants whose primary business is to sell electricity, or electricity and heat, to
the public.

3Includes lease and plant fuel.

“This includes carbon dioxide from international bunker fuels, both civilian and military, which are excluded from the accounting of carbon dioxide emissions under
the United Nations convention. From 1990 through 2007, international bunker fuels accounted for 84 to 131 million metric tons annually.

®Includes pipeline fuel natural gas and compressed natural gas used as vehicle fuel.

SIncludes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

“Includes emissions from geothermal power and nonbiogenic emissions from municipal waste.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 emissions and emission factors: Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States 2007,
DOE/EIA-0573(2007) (Washington, DC, December 2008). Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A19. Energy-Related Carbon Dioxide Emissions by End Use
(Million Metric Tons)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Residential
SpaceHeating .......................... 262.44 29279 291.82 290.68 291.30 289.27 286.17 -0.1%
SpaceCooling .......................... 15796 168.73 158.68 162.58 169.72 177.92  190.05 0.5%
Water Heating .......................... 165.56 165.97 161.74 161.39 166.79 168.00 165.41 -0.0%
Refrigeration ............. ... ... .. ... ... 73.73 73.53 68.88 67.07 67.93 69.20 73.42 -0.0%
Cooking .....oii 33.18 33.74 34.00 35.62 37.37 38.57 40.30 0.8%
ClothesDryers . ..., 54.20 54.72 53.38 53.66 53.99 54.92 58.11 0.3%
Freezers ....... .. ... .. .. ... 15.59 15.54 14.64 14.43 14.66 14.91 15.66 0.0%
Lighting ........ ... i 140.12 139.35 132.07 106.42 97.54 91.23 90.61 -1.9%
Clothes Washers' .............ccoovvunn. 6.70 6.65 5.99 5.39 4.74 4.65 4.93 -1.3%
Dishwashers' ...................covu.. 18.04 18.13 17.32 17.27 17.81 18.61 20.07 0.4%
Color Televisions and Set-Top Boxes . ....... 64.02 68.64 74.30 74.34 77.16 85.02 97.19 1.5%
Personal Computers and Related Equipment . . 27.08 29.19 33.47 33.48 34.62 36.41 39.39 1.3%
Furnace Fans and Boiler Circulation Pumps . . . 21.51 24.35 24.21 25.57 26.76 27.36 28.42 0.7%
OtherUses .............. .. ..coiin... 157.49 165.08 166.42 176.29 189.62 203.60 222.05 1.3%
DISCrEPaNnCy? ...\ vvvtet s 0.57 -6.59 0.00 -0.00 0.00 -0.00 0.00 --
Total Residential ...................... 1198.19 1249.82 1236.92 1224.19 1250.00 1279.66 1331.78 0.3%
Commercial
Space Heating® ...............ccoouunn. 11277 121.65 122.71 124.04 125.18 12475 123.26 0.1%
Space Cooling® . ... 102.77 107.73 102,62 104.73 106.83 109.55 115.01 0.3%
Water Heating® ......................... 43.27 43.32 42.19 4411 45.75 47.13 47.99 0.4%
Ventilation ............ ... ... .. ... .. ... 90.03 93.93 97.80 106.84 11327 117.77 123.43 1.2%
Cooking . ...t 13.01 13.26 13.67 14.19 14.70 15.23 15.65 0.7%
Lighting ........ .. ... . i 203.06 204.00 195.55 198.02 202.04 204.53 210.90 0.1%
Refrigeration ........... .. ... .. ... ... ... 74.86 76.78 73.02 68.19 66.80 66.88 69.59 -0.4%
Office Equipment (PC) .. .................. 40.50 46.08 46.77 48.70 51.55 55.00 58.63 1.1%
Office Equipment (non-PC) ................ 36.39 40.08 47.47 57.87 66.68 70.90 75.05 2.8%
OtherUses® ..........ciiiiiinieaniinn. 326.54 340.75 350.49 380.06 411.93 44525 492.05 1.6%
Total Commercial ..............ccouunn 1043.20 1087.58 1092.29 1146.73 1204.72 1256.98 1331.56 0.9%
Industrial
Manufacturing
Refining ....... ... ... ... . L. 250.67 251.30 258.31 279.74 291.74 304.37 327.84 1.2%
Food Products ........................ 95.58 98.58 103.37 103.68 107.57 112.37 119.68 0.8%
Paper Products .. ...................... 97.37 93.56 87.16 86.97 85.70 85.71 88.86 -0.2%
Bulk Chemicals .. ...................... 313.24 313.68 279.94 27261 247.77 236.18 221.91 -1.5%
Glass ... 17.09 17.18 16.88 20.35 21.25 21.53 21.37 1.0%
Cement Manufacturing .................. 42.36 41.73 32.97 39.81 40.16 40.76 40.58 -0.1%
IronandSteel ......................... 14117 13715 11798 12220 113.43 11369 116.17 -0.7%
Aluminum . ...... ... 46.43 44.83 42.50 40.07 36.66 34.18 32.23 -1.4%
Fabricated Metal Products ............... 42.57 42.78 36.15 40.05 36.82 36.73 36.51 -0.7%
Machinery .......... .. ... ... .. 21.55 21.37 18.40 21.20 20.66 21.09 21.97 0.1%
Computers and Electronics .............. 28.11 29.59 24.66 28.68 32.37 38.09 53.58 2.6%
Transportation Equipment . .............. 43.21 42.05 39.29 41.73 40.09 41.11 41.69 -0.0%
Electrical Equipment . ................... 16.99 17.30 13.91 16.23 16.85 18.65 22.37 1.1%
Wood Products . ........... .. .. ... ... 18.37 17.78 17.80 22.20 20.10 19.42 19.59 0.4%
Plastics . ...... ... 40.88 40.78 37.60 38.42 38.84 39.57 43.38 0.3%
Balance of Manufacturing . ............... 17480 170.54 150.34 153.92 154.38 154.34  160.37 -0.3%
Total Manufacturing . .................. 1390.40 1380.18 1277.28 1327.87 1304.41 1317.79 1368.09 -0.0%
Nonmanufacturing
Agriculture . ... 82.05 96.37 86.33 87.23 85.70 86.14 88.95 -0.3%
Mining . ... 81.75 76.75 59.38 76.15 72.43 72.49 76.07 -0.0%
Construction . ........... ... 83.77 80.59 77.18 77.98 76.44 78.28 79.62 -0.1%
Total Nonmanufacturing ............... 24757 25371 222.89 241.36 23456 236.91 244.63 -0.2%
DIiSCrepPanCy? ... .vvvvett s 14.59 5.93 81.53 40.91 46.14 52.42 54.56 10.1%
Total Industrial ....................... 1652.56 1639.83 1581.70 1610.14 1585.11 1607.12 1667.28 0.1%
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Table A19. Energy-Related Carbon Dioxide Emissions by End Use (Continued)
(Million Metric Tons)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Sector and Source

Transportation

Light-Duty Vehicles ...................... 1146.29 1137.83 1076.13 1030.99 1007.98 988.58 1002.45 -0.5%
Commercial Light Trucks® ................. 43.12 43.08 37.81 40.32 39.85 40.72 44.04 0.1%
Bus Transportation ...................... 19.95 19.57 19.11 18.99 19.08 19.42 20.06 0.1%
Freight Trucks ............ ... ... .. ... ... 368.22 371.85 343.12 39259 409.93 436.61 488.21 1.2%
Rail, Passenger .............. ... .. ... ... 5.69 5.82 5.84 6.29 6.60 6.88 7.30 1.0%
Rail, Freight ............................ 42.89 43.01 40.74 44.59 46.39 48.30 52.19 0.8%
Shipping, Domestic ...................... 25.02 25.11 23.52 25.88 27.51 29.30 30.69 0.9%
Shipping, International . ................... 66.06 69.31 62.74 69.81 70.25 70.69 71.23 0.1%
Recreational Boats . ..................... 17.26 17.48 16.86 17.28 17.63 18.07 18.55 0.3%
Alr 19225 192.03 173.66 185.56 203.42 22545 250.83 1.2%
Military Use .......... ... ... ... .. ... 49.63 50.27 52.93 51.51 52.83 54.13 55.40 0.4%
Lubricants ............. ... .. ... .. ... ... 5.45 5.19 5.17 5.32 5.41 5.52 5.67 0.4%
Pipeline Fuel ............ ... ... ... ..... 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.5%
DISCrEpPanCy? ... vvvvvtt s 30.97 33.02 32.85 33.30 35.50 37.89 37.16 0.5%

Total Transportation ................... 2012.83 2013.59 1890.52 1922.48 1942.43 1981.59 2083.81 0.1%

"Does not include water heating portion of load.

2Represents differences between total emissions by end-use and total emissions by fuel as reported in Table A18. Emissions by fuel may reflect benchmarking and
other modeling adjustments to energy use and the associated emissions that are not assigned to specific end uses.

3Includes emissions related to fuel consumption for district services.

“Includes miscellaneous uses, such as service station equipment, automated teller machines, telecommunications equipment, medical equipment, pumps, emergency
generators, combined heat and power in commercial buildings, manufacturing performed in commercial buildings, and cooking (distillate), plus emissions from residual
fuel oil, liquefied petroleum gases, coal, motor gasoline, and kerosene.

SCommercial trucks 8,500 to 10,000 pounds.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 emissions and emission factors: Energy Information Administration (EIA), Emissions of Greenhouse Gases in the United States 2007,
DOE/EIA-0573(2007) (Washington, DC, December 2008). Projections: EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A20. Macroeconomic Indicators
(Billion 2000 Chain-Weighted Dollars, Unless Otherwise Noted)

Reference Case Annual

Indicators Growth
2007-2030

2006 2007 2010 2015 2020 2025 2030 ((percent)

Real Gross Domestic Product ............. 11295 11524 11779 13745 15524 17591 20114 2.5%
Components of Real Gross Domestic Product
Real Consumption ...................... 8029 8253 8435 9626 10876 12144 13439 2.1%
Real Investment .. ...................... 1912 1810 1581 2265 2565 3067 3756 3.2%
Real Government Spending .............. 1971 2012 2065 2094 2194 2296 2427 0.8%
Real Exports . .......... .. .. 1315 1426 1585 2291 3061 4122 5820 6.3%
Real Imports ......... .. ... .. .. ... .. 1931 1972 1899 2446 3007 3722 4717 3.9%

Energy Intensity
(thousand Btu per 2000 dollar of GDP)

DeliveredEnergy ....................... 6.45 6.42 6.09 5.39 4.86 4.44 4.04 -2.0%
TotalEnergy ............. .. ... .. ...... 8.86 8.84 8.48 7.48 6.79 6.20 5.65 -1.9%
Price Indices

GDP Chain-type Price Index (2000=1.000) . . . 1.167 1.198 1.262 1.386 1.548 1.653 1.737 1.6%

Consumer Price Index (1982-4=1.00)

All-urban . ... 2.02 2.07 2.20 2.49 2.83 3.08 3.31 2.1%
Energy Commodities and Services . ....... 1.97 2.08 2.18 2.75 3.16 3.48 3.87 2.7%

Wholesale Price Index (1982=1.00)

All Commodities .. .................... 1.65 1.73 1.80 2.01 2.19 2.27 2.36 1.4%

Fueland Power ...................... 1.67 1.77 1.91 2.37 2.74 3.04 3.45 2.9%

Metals and Metal Products . ............. 1.82 1.93 1.82 2.08 2.21 217 2.22 0.6%
Interest Rates (percent, nominal)

Federal FundsRate ..................... 4.96 5.02 1.30 5.43 5.20 517 4.04 --

10-Year TreasuryNote .................. 4.79 4.63 3.67 5.74 5.86 5.64 4.67 --

AA Utility BondRate .................... 5.84 5.94 6.39 7.71 7.49 7.12 5.79 --

Value of Shipments (billion 2000 dollars)

Total Industrial .......... ... ... .. ...... 5763 5750 5240 6276 6753 7402 8451 1.7%
Nonmanufacturing .................... 1503 1490 1277 1581 1603 1671 1780 0.8%
Manufacturing . ........... ... L 4260 4261 3963 4694 5150 5732 6671 2.0%

Energy-Intensive . ................... 1218 1239 1238 1321 1374 1441 1525 0.9%
Non-energy Intensive ................ 3042 3022 2725 3373 3776 4290 5145 2.3%
Population and Employment (millions)

Population, with Armed Forces Overseas .. .. 299.6 302.4 3114 326.7 342.6 358.9 375.1 0.9%

Population, aged 16 andover ............. 234.5 237.2 245.2 257.4 270.4 283.9 297.6 1.0%

Population, overage 65 .................. 374 38.0 40.4 47.0 55.0 64.2 72.3 2.8%

Employment, Nonfarm . .................. 135.7 137.2 135.6 147.2 152.6 159.2 168.3 0.9%

Employment, Manufacturing .............. 14.2 13.9 12.2 12.6 12.3 121 11.7 -0.7%

Key Labor Indicators

Labor Force (millions) ................... 151.4 153.1 155.9 163.2 168.4 174.0 181.5 0.7%

Nonfarm Labor Productivity (1992=1.00) . . . .. 1.35 1.37 1.45 1.57 1.74 1.93 2.14 2.0%

Unemployment Rate (percent) ............ 4.61 4.64 8.26 5.68 5.53 5.41 4.78 --

Key Indicators for Energy Demand

Real Disposable Personal Income ......... 8407 8644 9017 10468 12035 13715 15450 2.6%

Housing Starts (millions) ................. 1.93 1.44 1.18 2.00 1.77 1.74 1.74 0.8%

Commercial Floorspace (billion square feet) . . 75.8 77.3 81.2 86.1 92.3 97.5 103.3 1.3%

Unit Sales of Light-Duty Vehicles (millions) . . . 16.50 16.09 14.18 17.07 17.41 18.86 20.99 1.2%

GDP = Gross domestic product.

Btu = British thermal unit.

- - = Not applicable.

Sources: 2006 and 2007: IHS Global Insight Industry and Employment models, November 2008. Projections: Energy Information Administration, AEO2009
National Energy Modeling System run AEO2009.D120908A.
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Reference Case

Table A21. International Liquids Supply and Disposition Summary

(Million Barrels per Day

Unless Otherwise Noted)

Reference Case Annual
Supply and Disposition Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 |(percent)
Crude Oil Prices (2007 dollars per barrel)'
Imported Low Sulfur Light Crude Oil .......... 67.82 72.33 80.16  110.49 115.45 121.94 130.43 2.6%
Imported Crude Oil ....................... 60.70 63.83 77.56 108.52 112.05 115.33 124.60 3.0%
Crude Oil Prices (nominal dollars per barrel)’
Imported Low Sulfur Light Crude Oil .......... 66.04 72.33 84.42 127.84 149.14 168.24 189.10 4.3%
Imported Crude Oil . ...................... 59.10 63.83 81.69 125.57 144.74 159.11 180.66 4.6%
Conventional Production (Conventional)?
OPEC?
Middle East ............ .. ... .. ....... 23.50 22.97 22.77 23.62 25.22 26.59 28.34 0.9%
North Africa . ........ ... ..o .. 3.93 4.02 4.25 4.54 4.61 4.81 5.19 1.1%
West Africa . ........ ... ... .. . . 3.88 4.12 4.81 5.19 5.23 5.48 5.92 1.6%
South America . ............ ... ... ..... 2.68 2.58 2.26 2.14 2.42 2.66 2.73 0.2%
TotalOPEC ...........coviiiirnnnns 33.99 33.68 34.09 35.49 37.48 39.53 42.18 1.0%
Non-OPEC
OECD
United States (50 states) . ............... 7.86 8.11 8.81 8.96 9.71 10.38 10.44 1.1%
Canada ...........iiiiiii 2.06 2.05 1.90 1.50 1.25 1.1 1.02 -3.0%
MexiCo ... 3.71 3.50 2.87 2.53 2.24 2.29 2.45 -1.5%
OECD Europe® .........ccoviirnnnnnn. 5.48 5.23 4.27 3.61 3.18 3.01 2.94 -2.5%
Japan . ... 0.13 0.13 0.14 0.15 0.16 0.17 0.18 1.3%
Australia and New Zealand .............. 0.58 0.64 0.82 0.79 0.78 0.78 0.77 0.8%
TotalOECD .........coviiinnnrnnnns 19.82 19.66 18.80 17.54 17.32 17.73 17.81 -0.4%
Non-OECD
Russia ... 9.68 9.88 9.50 9.73 10.24 10.28 10.50 0.3%
Other Europe and Eurasia® .............. 2.63 2.88 3.58 415 4.50 4.60 4.86 2.3%
China ... 3.84 3.90 3.75 3.53 3.52 3.32 3.19 -0.9%
OtherAsia® .......................... 3.88 3.75 3.88 3.73 3.85 3.85 3.68 -0.1%
Middle East ............ .. ... .. ....... 1.62 1.52 1.42 1.40 1.40 1.37 1.36 -0.5%
Africa . ... 2.41 2.41 2.65 2.60 2.72 2.85 2.98 0.9%
Brazil ........ ... 1.86 1.88 2.48 2.90 3.45 3.82 419 3.5%
Other Central and South America ......... 1.83 1.79 1.70 1.51 1.56 1.76 2.05 0.6%
Total Non-OECD .................... 27.75 28.01 28.96 29.56 31.25 31.83 32.81 0.7%
Total Conventional Production .............. 81.56 81.35 81.85 82.58 86.04 89.10 92.80 0.6%
Unconventional Production’
United States (50 states) ................... 0.34 0.46 0.91 1.27 1.55 2.04 2.31 7.3%
Other North America . ..................... 1.23 1.38 1.92 2.83 3.34 3.86 4.31 5.1%
OECD Europe* . ........ ..o, 0.09 0.11 0.13 0.15 0.19 0.23 0.27 4.1%
Middle East ......... ... ... ... ... ... . ... 0.09 0.09 0.01 0.12 0.17 0.21 0.22 3.7%
Africa. ... 0.17 0.23 0.27 0.42 0.50 0.61 0.72 5.2%
Central and South America ................. 0.91 1.02 1.15 1.51 2.04 2.61 3.16 5.0%
Other ... 0.24 0.30 0.47 0.60 0.78 1.23 1.63 7.7%
Total Unconventional Production ......... 3.06 3.58 4.85 6.89 8.56 10.78 12.61 5.6%
Total Production ...............ccvivinnnn. 84.62 84.93 86.71 89.47 94.60 99.88 105.41 0.9%
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Reference Case

Table A21. International Liquids Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Reference Case Annual
Growth
2007-2030
2006 2007 2010 2015 2020 2025 2030 [(percent)

Supply and Disposition

Consumption®

OECD
United States (50 states) ................. 20.65 20.65 19.69 20.16 20.21 20.76 21.67 0.2%
United States Territories ... ............... 0.38 0.39 0.44 0.49 0.53 0.57 0.62 2.0%
Canada . .....ovi 2.31 2.41 2.28 2.24 2.29 2.34 2.39 -0.0%
Mexico ........... 2.06 2.10 2.06 2.13 2.28 2.46 2.67 1.0%
OECDEUrope® ........cvvviiinnnn 15.75 15.36 14.74 14.24 14.24 14.28 14.27 -0.3%
dJapan ... 5.22 5.02 4.68 4.37 4.27 4.16 4.02 -1.0%
SouthKorea ............ ... ... .. ... .... 2.29 2.34 2.31 2.46 2.58 2.71 2.81 0.8%
Australia and New Zealand . .............. 1.06 1.08 1.04 1.05 1.09 1.14 1.20 0.5%
Total OECD ........cvviiiiiiiiianens 49.73 49.35 47.24 47.14 47.50 48.43 49.64 0.0%
Non-OECD

Russia........ccooiiii i 2.83 2.88 2.97 3.02 3.18 3.29 3.35 0.7%
Other Europe and Eurasia® . .. ............. 2.18 2.24 2.34 2.46 2.64 2.81 2.96 1.2%
China ... i 7.22 7.63 8.50 9.34 11.29 13.16 15.08 3.0%
India ....... .. .. . 2.42 2.46 2.60 3.00 3.51 3.99 4.52 2.7%
OtherAsia® ......... ... 6.21 6.28 6.39 7.08 7.75 8.38 9.03 1.6%
MiddleEast .. ......... .. ... .. . ... 6.11 6.42 7.02 7.59 8.26 8.87 9.45 1.7%
Africa ... 3.08 3.22 3.49 3.65 3.90 3.99 4.02 1.0%
Brazil . ... .. 2.27 2.37 2.55 2.63 2.84 3.06 3.32 1.5%
Other Central and South America .......... 3.20 3.35 3.60 3.58 3.73 3.90 4.04 0.8%
TotalNONn-OECD . ..........covivvnnnns 35.54 36.85 39.46 42.34 47.10 51.45 55.77 1.8%
Total Consumption ........................ 85.26 86.20 86.70 89.47 94.60 99.88 105.41 0.9%
OPEC Production® .............ccoiiiun.. 34.67 34.38 34.75 36.35 38.51 40.76 43.63 1.0%
Non-OPEC Production® ..................... 49.94 50.55 51.96 53.13 56.09 59.11 61.78 0.9%
Net Eurasia Exports . ....................... 9.15 9.52 10.24 11.30 12.37 12.60 13.25 1.5%
OPEC Market Share (percent) ................ 41.0 40.5 40.1 40.6 40.7 40.8 41.4 --

"Weighted average price delivered to U.S. refiners.

2Includes production of crude oil (including lease condensate), natural gas plant liquids, other hydrogen and hydrocarbons for refinery feedstocks, alcohol and other
sources, and refinery gains.

SOPEC = Organization of Petroleum Exporting Countries - Algeria, Angola, Ecuador, Iran, Irag, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates,
and Venezuela.

*OECD Europe = Organization for Economic Cooperation and Development - Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.

Other Europe and Eurasia = Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Estonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia,
Lithuania, Macedonia, Malta, Moldova, Montenegro, Romania, Serbia, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

Other Asia = Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong, Indonesia, Kiribati, Laos, Malaysia,
Macau, Maldives, Mongolia, Myanmar (Burma), Nauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore,
Solomon Islands, Sri Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam.

"Includes liquids produced from energy crops, natural gas, coal, extra-heavy oil, oil sands, and shale. Includes both OPEC and non-OPEC producers in the regional
breakdown.

®Includes both OPEC and non-OPEC consumers in the regional breakdown.

°Includes both conventional and unconventional liquids production.

- - = Not applicable.

Note: Totals may not equal sum of components due to independent rounding. Data for 2006 and 2007 are model results and may differ slightly from official EIA
data reports.

Sources: 2006 and 2007 low sulfur light crude oil price: Energy Information Administration (EIA), Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.”
2006 and 2007 imported crude oil price: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2006 quantities derived from: EIA,
International Energy Annual 2006, DOE/EIA-0219(2006) (Washington, DC, June-October 2008). 2007 quantities and projections: EIA, AEO2009 National Energy
Modeling System run AEO2009.D120908A and EIA, Generate World Oil Balance Model.

Energy Information Administration / Annual Energy Outlook 2009

149






Appendix B
Economic Growth Case Comparisons

Table B1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2010 2020 2030
Supply, Disposition, and Prices 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Production
Crude Oil and Lease Condensate .......... 10.73 12.19 12.19 12.19 13.81 14.06 14.14 15.51 15.96 16.30
Natural Gas Plant Liquids . ............... 2.41 2.55 2.58 2.60 2.46 2.57 2.66 2.45 2.61 2.74
DryNaturalGas . ......... ... ... ... 19.84 20.71 20.95 21.11 21.09 22.08 22.86 22.96 24.26 25.41
Coal' ... 23.50 24.20 24.21 24.22 23.92 24.43 24.81 25.21 26.93 28.52
Nuclear Power . .............. ... .. .... 8.41 8.45 8.45 8.45 8.77 8.99 9.27 8.53 9.47 10.67
Hydropower ........ ... .. ... ... ... 2.46 2.67 2.67 2.67 2.94 2.95 2.97 2.96 2.97 2.98
Biomass? .. ... ... 3.23 4.15 4.20 4.23 6.30 6.52 6.70 7.85 8.25 9.16
Other Renewable Energy® . ............... 0.97 1.52 1.54 1.81 1.65 1.74 2.05 2.04 2.19 2.71
Other* .. ... . . . 0.94 0.84 0.85 0.84 0.99 1.07 1.20 1.00 1.15 1.37
Total ....ovviii i s 72.49 77.27 77.64 78.10 81.93 84.41 86.67 88.52 93.79 99.85
Imports
Crude Oil ....... ... 21.90 17.49 17.76 18.11 15.20 16.09 17.61 13.05 15.39 17.65
Liquid Fuels and Other Petroleum® ......... 6.97 5.51 5.59 5.68 5.07 5.67 6.10 5.40 6.33 7.05
NaturalGas ..., 4.72 3.22 3.27 3.32 3.18 3.37 3.63 2.30 2.58 3.03
OtherImports® ......................... 0.99 0.89 0.89 0.89 1.09 1.19 1.20 1.14 1.35 1.45
Total ....ovviii i s 34.59 27.11 27.51 28.00 24.54 26.31 28.55 21.89 25.65 29.18
Exports
Petroleum” . ... ... ... ...t 2.84 2.51 2.56 2.56 2.86 2.90 2.93 3.12 3.17 3.19
NaturalGas . ......... ... 0.83 0.70 0.70 0.70 1.47 1.44 1.41 1.98 1.87 1.79
C0al it 1.51 2.05 2.05 2.05 1.35 1.33 1.33 1.16 1.08 1.07
Total ........cov i e 5.17 5.26 5.31 5.31 5.68 5.66 5.68 6.27 6.12 6.06
DiSCrepancy® .. .....couieinnninenaennn 0.01 -0.03 -0.02 0.09 -0.28 -0.39 -0.51 -0.06 -0.25 -0.41
Consumption
Liquid Fuels and Other Petroleum® ......... 40.75 37.55 37.89 38.36 36.94 38.93 41.27 37.42 41.60 45.63
NaturalGas ..., 23.70 22.90 23.20 23.28 22.88 24.09 25.16 23.35 25.04 26.71
Coal™ .. 22.74 22.90 22.91 22.92 23.37 23.98 24.35 24.63 26.56 28.23
Nuclear Power . .......... ... ... ... ..... 8.41 8.45 8.45 8.45 8.77 8.99 9.27 8.53 9.47 10.67
Hydropower . ......... ... ... . 2.46 2.67 2.67 2.67 2.94 2.95 2.97 2.96 2.97 2.98
Biomass™ ... .. 2.62 2.95 2.99 3.01 4.35 4.58 4.77 5.12 5.51 6.20
Other Renewable Energy® ................ 0.97 1.52 1.54 1.81 1.65 1.74 2.05 2.04 2.19 2.71
Other'? ... ... . . . . 0.23 0.21 0.21 0.21 0.17 0.19 0.21 0.15 0.22 0.25
Total .....oviii e 101.89 99.15 99.85 100.70 101.07 105.44 110.06 104.20 113.56 123.38
Prices (2007 dollars per unit)
Petroleum (dollars per barrel)
Imported Low Sulfur Light Crude Oil Price™ 72.33 77.68 80.16 7855 113.36 11545 116.49 127.30 130.43 135.72
Imported Crude Oil Price™ .............. 63.83 74.76 77.56 75.89 106.41 112.05 113,50 116.58 124.60 131.46
Natural Gas (dollars per million Btu)
PriceatHenryHub . ................... 6.96 6.47 6.66 6.71 6.84 7.43 7.84 8.72 9.25 9.58
Wellhead Price™ . ..................... 6.22 5.72 5.88 5.93 6.04 6.56 6.93 7.70 8.17 8.46
Natural Gas (dollars per thousand cubic feet)
Wellhead Price™ . ..................... 6.39 5.88 6.05 6.10 6.21 6.75 712 7.92 8.40 8.70
Coal (dollars per ton)
Minemouth Price™ .................... 25.82 29.40 29.45 29.61 27.56 27.90 28.25 27.73 29.10 30.12
Coal (dollars per million Btu)
Minemouth Price™ .................... 1.27 1.44 1.44 1.45 1.37 1.39 1.41 1.39 1.46 1.51
Average Delivered Price™ . .............. 1.86 1.98 1.99 1.99 1.96 1.99 2.02 2.01 2.08 2.15
Average Electricity Price
(cents per kilowatthour) .. ................ 9.1 8.9 9.0 9.1 8.9 9.4 9.9 9.7 10.4 10.8
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Economic Growth Case Comparisons

Table B1. Total Energy Supply and Disposition Summary (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2010 2020 2030
Supply, Disposition, and Prices 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth Growth Growth | Growth Growth

Prices (nominal dollars per unit)
Petroleum (dollars per barrel)
Imported Low Sulfur Light Crude Oil Price™ 72.33 82.74 84.42 81.67 158.08 149.14 138.14 209.06 189.10 170.81

Imported Crude Oil Price™ .............. 63.83 79.63 81.69 7891 148.39 14474 13460 191.46 180.66 165.45
Natural Gas (dollars per million Btu)

PriceatHenryHub .................... 6.96 6.89 7.01 6.98 9.54 9.60 9.30 14.32 13.42 12.06

Wellhead Price™ . ..................... 6.22 6.09 6.19 6.17 8.43 8.48 8.21 12.65 11.85 10.65
Natural Gas (dollars per thousand cubic feet)

Wellhead Price™ . ..................... 6.39 6.26 6.37 6.34 8.66 8.72 8.44 13.00 12.18 10.95
Coal (dollars per ton)

Minemouth Price®™ .................... 25.82 31.31 31.02 30.79 38.44 36.04 33.50 45.55 42.20 37.91
Coal (dollars per million Btu)

Minemouth Price™ .................... 1.27 1.53 1.52 1.51 1.91 1.80 1.67 2.28 2.1 1.90

Average Delivered Price™ . .............. 1.86 2.11 2.10 2.07 2.73 2.57 2.39 3.31 3.01 2.71
Average Electricity Price
(cents per kilowatthour) . ................. 9.1 9.5 9.5 9.4 12.4 12.2 11.8 16.0 15.1 13.7

"Includes waste coal.

2Includes grid-connected electricity from wood and waste; biomass, such as corn, used for liquid fuels production; and non-electric energy demand from wood. Refer to
Table A17 for details.

3Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and solar thermal sources; and non-electric energy from renewable
sources, such as active and passive solar systems. Excludes electricity imports using renewable sources and nonmarketed renewable energy. See Table A17 for selected
nonmarketed residential and commercial renewable energy.

“Includes non-biogenic municipal waste, liquid hydrogen, methanol, and some domestic inputs to refineries.

SIncludes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol.

fIncludes coal, coal coke (net), and electricity (net).

’Includes crude oil and petroleum products.

8Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

®Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. Petroleum coke, which is a solid, is
included. Also included are natural gas plant liquids, crude oil consumed as a fuel, and liquid hydrogen. Refer to Table A17 for detailed renewable liquid fuels consumption.

°Excludes coal converted to coal-based synthetic liquids.

"Includes grid-connected electricity from wood and wood waste, non-electric energy from wood, and biofuels heat and coproducts used in the production of liquid fuels, but
excludes the energy content of the liquid fuels.

2Includes non-biogenic municipal waste and net electricity imports.

Weighted average price delivered to U.S. refiners.

"Represents lower 48 onshore and offshore supplies.

"®Includes reported prices for both open market and captive mines.

®Prices weighted by consumption; weighted average excludes residential and commercial prices, and export free-alongside-ship (f.a.s.) prices.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 natural gas supply values and natural gas wellhead price: EIA, Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2007 coal
minemouth and delivered coal prices: EIA, Annual Coal Report 2007, DOE/EIA-0584(2007) (Washington, DC, September 2008). 2007 petroleum supply values: EIA,
Petroleum Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). 2007 low sulfur light crude oil price: EIA, Form EIA-856, “Monthly Foreign Crude Oil
Acquisition Report.” Other 2007 coal values: Quarterly Coal Report, October-December 2007, DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008). Other 2007 values:
EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
LM2009.D120908A, AEO2009.D120908A, and HM2009.D120908A.
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Energy Consumption

Residential
Liquefied Petroleum Gases .............. 0.50 0.49 0.49 0.49 0.48 0.49 0.51 0.49 0.52 0.54
Kerosene ......... .. ... .. . il 0.08 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.07 0.07
Distillate Fuel Oil ................ ... ... 0.78 0.72 0.72 0.72 0.60 0.60 0.60 0.51 0.51 0.51
Liquid Fuels and Other Petroleum Subtotal 1.35 1.29 1.29 1.29 1.15 1.16 1.18 1.07 1.10 1.13
NaturalGas ..............coiiinn.. 4.86 4.92 4.92 4.92 5.03 5.10 5.18 4.86 5.07 5.30
Coal ... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Renewable Energy" .................... 0.43 0.43 0.43 0.43 0.47 0.48 0.49 0.48 0.50 0.53
Electricity .. ....... ... .. ... . . .. 4.75 4.78 4.80 4.81 4.98 5.12 5.25 5.34 5.69 6.07
Delivered Energy ................u.nn 11.40 11.43 11.44 11.46 11.63 11.86 12.11 11.75 12.36 13.03
Electricity Related Losses ............... 10.36 10.42 10.44 10.49 10.57 10.81 11.04 11.10 11.69 12.29
Total .......cciiiiiii e, 21.76 21.85 21.88 21.95 22.20 22.67 23.15 22.85 24.05 25.32

Commercial
Liquefied Petroleum Gases . ............. 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10
Motor Gasoline® . ...............coou... 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kerosene ....... ... ... ... ... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Distillate Fuel Oil .. .................... 0.41 0.36 0.36 0.36 0.34 0.34 0.35 0.34 0.34 0.35
Residual Fuel Oil ...................... 0.08 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.08
Liquid Fuels and Other Petroleum Subtotal 0.63 0.58 0.58 0.58 0.58 0.58 0.59 0.58 0.59 0.60
NaturalGas ............ ... ... ..., 3.10 3.14 3.14 3.14 3.30 3.34 3.40 3.40 3.54 3.70
Coal .. 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Renewable Energy® .................... 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Electricity . ......... .. .. . . . 4.58 4.74 4.75 4.76 5.42 5.57 5.72 6.01 6.31 6.66
Delivered Energy ...........cccuvvunnn 8.50 8.65 8.66 8.67 9.48 9.69 9.90 10.18 10.62 11.14
Electricity Related Losses .. ............. 9.99 10.34 10.35 10.38 11.50 11.77 12.02 12.51 12.96 13.49
Total .......ccoiiiiiiii i 18.49 18.99 19.01 19.05 20.99 21.46 21.92 22.69 23.59 24.64

Industrial®

Liquefied Petroleum Gases . ............. 2.35 1.93 2.02 2.12 1.57 1.79 2.03 1.32 1.66 2.04
Motor Gasoline® . ............ooviinnn.. 0.36 0.34 0.34 0.35 0.31 0.34 0.37 0.31 0.36 0.40
Distillate Fuel Oil .. ................. ... 1.28 1.15 117 1.19 1.08 1.18 1.28 1.08 1.23 1.39
Residual Fuel Oil ................... ... 0.25 0.15 0.15 0.15 0.15 0.16 0.17 0.14 0.16 0.18
Petrochemical Feedstocks .............. 1.30 0.98 1.01 1.03 0.98 1.13 1.29 0.81 1.05 1.33
Other Petroleum® . . .................... 4.42 3.75 3.74 3.78 3.57 3.72 4.06 3.46 3.84 4.21
Liquid Fuels and Other Petroleum Subtotal 9.96 8.30 8.42 8.62 7.66 8.32 9.21 7.12 8.30 9.55
NaturalGas ............... ..., 6.82 6.59 6.77 6.88 6.32 6.84 7.27 6.05 7.04 8.16
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and PlantFuel® .................. 1.20 1.26 1.27 1.28 1.29 1.33 1.37 1.41 1.47 1.51
Natural Gas Subtotal .................. 8.02 7.85 8.05 8.16 7.61 8.17 8.64 7.45 8.51 9.67
Metallurgical Coal . .................... 0.60 0.55 0.55 0.56 0.45 0.49 0.53 0.38 0.48 0.57
Other Industrial Coal ................... 1.21 1.23 1.24 1.24 1.1 1.15 1.19 1.08 1.16 1.23
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.24 0.24 0.24 0.58 0.58 0.59
Net Coal Coke Imports .. ............... 0.03 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.02
CoalSubtotal ........................ 1.83 1.79 1.80 1.81 1.81 1.89 1.98 2.05 2.23 2.42
Biofuels Heat and Coproducts . . .......... 0.40 0.74 0.75 0.75 1.24 1.23 1.22 1.66 1.66 1.92
Renewable Energy” .................... 1.64 1.46 1.48 1.50 1.52 1.64 1.76 1.69 1.96 2.24
Electricity . ......... ... ... ... ... 3.43 3.31 3.34 3.37 3.26 3.48 3.71 3.13 3.67 4.23
DeliveredEnergy ............ccuovunnn 25.29 23.46 23.83 24.23 23.09 24.73 26.52 23.10 26.33 30.03
Electricity Related Losses . .............. 7.49 7.22 7.27 7.35 6.92 7.36 7.80 6.51 7.55 8.57
Total ..o 32,77 30.68 31.10 31.58 30.01 32.09 34.33 29.61 33.87 38.60
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Economic Growth Case Comparisons

Table B2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High
Economic [Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Transportation
Liquefied Petroleum Gases .............. 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.02
E85% . 0.00 0.00 0.00 0.00 0.94 0.85 0.75 2.1 2.18 2.38
Motor Gasoline® . ...........oovviinnn.. 17.29 16.85 16.93 17.05 14.86 15.56 16.35 13.30 14.49 15.33
JetFuel’ ... ... 3.23 2.96 3.00 3.05 3.28 3.42 3.57 3.78 412 4.40
Distillate Fuel Oil"® ... .................. 6.48 6.04 6.13 6.23 6.82 7.36 7.94 7.78 9.09 10.47
Residual Fuel Oil ................... ... 0.95 0.85 0.86 0.86 0.97 0.98 0.98 0.98 1.00 1.02
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ . .................... 0.17 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.19
Liquid Fuels and Other Petroleum Subtotal 28.14 26.90 27.11 27.38 27.05 28.36 29.78 28.15 31.09 33.81
Pipeline Fuel NaturalGas ............... 0.64 0.63 0.64 0.65 0.67 0.69 0.71 0.69 0.72 0.75
Compressed NaturalGas . .............. 0.02 0.03 0.03 0.03 0.06 0.07 0.07 0.07 0.09 0.10
Electricity . ......... .. ... .. ... .. 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.05 0.05 0.05
DeliveredEnergy ............coovunnn 28.82 27.59 27.81 28.08 27.81 29.15 30.59 28.95 31.94 34.72
Electricity Related Losses ............... 0.05 0.05 0.05 0.05 0.07 0.07 0.07 0.10 0.10 0.11
Total ......ccoiiiiiii i 28.87 27.64 27.86 28.13 27.88 29.22 30.67 29.05 32.05 34.83
Delivered Energy Consumption for All
Sectors
Liquefied Petroleum Gases .............. 2.95 2.52 2.61 2.72 2.16 2.39 2.65 1.92 2.29 2.70
EB5% .. 0.00 0.00 0.00 0.00 0.94 0.85 0.75 2.1 2.18 2.38
Motor Gasoline® . ...........covviinn... 17.70 17.24 17.33 17.44 15.22 15.95 16.77 13.66 14.90 15.79
JetFuel’ ... ... 3.23 2.96 3.00 3.05 3.28 3.42 3.57 3.78 412 4.40
Kerosene ......... .. .. it 0.11 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Distillate Fuel Oil ........... ... .. ... ... 8.94 8.27 8.38 8.50 8.84 9.49 10.17 9.70 11.17 12.71
Residual Fuel Oil ................... ... 1.28 1.07 1.07 1.08 1.20 1.22 1.24 1.21 1.25 1.28
Petrochemical Feedstocks .............. 1.30 0.98 1.01 1.03 0.98 1.13 1.29 0.81 1.05 1.33
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ .. ................... 4.57 3.90 3.89 3.93 3.73 3.89 4.23 3.62 4.01 4.38
Liquid Fuels and Other Petroleum Subtotal 40.08 37.06 37.40 37.87 36.44 38.42 40.76 36.91 41.07 45.09
NaturalGas .......................... 14.79 14.69 14.86 14.98 14.70 15.34 15.92 14.38 15.73 17.25
Natural-Gas-to-Liquids Heat and Power . ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lease and PlantFuel® .................. 1.20 1.26 1.27 1.28 1.29 1.33 1.37 1.41 1.47 1.51
Pipeline NaturalGas ................... 0.64 0.63 0.64 0.65 0.67 0.69 0.71 0.69 0.72 0.75
Natural Gas Subtotal .................. 16.64 16.58 16.78 16.90 16.66 17.36 18.00 16.47 17.92 19.52
Metallurgical Coal ..................... 0.60 0.55 0.55 0.56 0.45 0.49 0.53 0.38 0.48 0.57
OtherCoal .......... ... ... i, 1.28 1.30 1.31 1.32 1.18 1.22 1.27 1.15 1.23 1.31
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.24 0.24 0.24 0.58 0.58 0.59
Net Coal Coke Imports . ................ 0.03 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.02
CoalSubtotal .. ...................... 1.91 1.86 1.87 1.89 1.88 1.97 2.05 212 2.30 2.49
Biofuels Heat and Coproducts . ........... 0.40 0.74 0.75 0.75 1.24 1.23 1.22 1.66 1.66 1.92
Renewable Energy™ ................... 2.19 2.01 2.03 2.05 2.12 2.24 2.38 2.30 2.58 2.89
Electricity . ......... ... .. 12.79 12.86 12.91 12.98 13.68 14.20 14.72 14.53 15.73 17.01
DeliveredEnergy ...........cccuveuenn 74.01 71.13 71.74 72.44 72.01 75.42 79.12 73.99 81.26 88.92
Electricity Related Losses ............... 27.88 28.03 28.11 28.26 29.06 30.02 30.93 30.21 32.30 34.47
Total ......ccoiiiiiiii i 101.89 99.15 99.85 100.70 101.07 105.44 110.06 104.20 113.56 123.38
Electric Power"
Distillate Fuel Oil ...................... 0.11 0.11 0.11 0.11 0.12 0.12 0.12 0.12 0.13 0.13
Residual Fuel Oil ...................... 0.56 0.38 0.38 0.38 0.38 0.39 0.39 0.39 0.40 0.41
Liquid Fuels and Other Petroleum Subtotal 0.67 0.49 0.49 0.49 0.50 0.51 0.51 0.51 0.53 0.54
NaturalGas .............. ... ... 7.06 6.32 6.42 6.38 6.22 6.73 7.16 6.87 7.12 7.20
SteamCoal ......... ... ... 20.84 21.04 21.03 21.03 21.49 22.01 22.30 22.51 24.25 25.74
Nuclear Power . ......... ... ... ... .... 8.41 8.45 8.45 8.45 8.77 8.99 9.27 8.53 9.47 10.67
Renewable Energy™ ................... 3.45 4.38 4.42 4.68 5.59 5.79 6.20 6.17 6.43 7.08
Electricity Imports . ............ ... ..., 0.11 0.08 0.08 0.08 0.04 0.06 0.08 0.02 0.10 0.13
Total™ ... 40.67 40.89 41.02 41.24 42.74 44.22 45.65 44.74 48.03 51.48
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Table B2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High

Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth

Total Energy Consumption
Liquefied Petroleum Gases .............. 2.95 2.52 2.61 2.72 2.16 2.39 2.65 1.92 2.29 2.70
EB5% .. 0.00 0.00 0.00 0.00 0.94 0.85 0.75 2.1 2.18 2.38
Motor Gasoline? ....................... 17.70 17.24 17.33 17.44 15.22 15.95 16.77 13.66 14.90 15.79
JetFuel’ . ... .. ... .. ... ... 3.23 2.96 3.00 3.05 3.28 3.42 3.57 3.78 412 4.40
Kerosene ..., 0.11 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Distillate Fuel Oil ................ ... ... 9.05 8.39 8.49 8.62 8.96 9.61 10.29 9.83 11.31 12.85
Residual Fuel Oil ................... ... 1.84 1.45 1.45 1.46 1.58 1.60 1.63 1.60 1.64 1.69
Petrochemical Feedstocks .............. 1.30 0.98 1.01 1.03 0.98 1.13 1.29 0.81 1.05 1.33
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ . .................... 4.57 3.90 3.89 3.93 3.73 3.89 4.23 3.62 4.01 4.38
Liquid Fuels and Other Petroleum Subtotal 40.75 37.55 37.89 38.36 36.94 38.93 41.27 37.42 41.60 45.63
NaturalGas . .............oiinan.. 21.86 21.01 21.29 21.36 20.92 22.07 23.09 21.25 22.86 24.45
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Leaseand PlantFuel® .................. 1.20 1.26 1.27 1.28 1.29 1.33 1.37 1.41 1.47 1.51
Pipeline NaturalGas ................... 0.64 0.63 0.64 0.65 0.67 0.69 0.71 0.69 0.72 0.75
Natural Gas Subtotal .................. 23.70 22.90 23.20 23.28 22.88 24.09 25.16 23.35 25.04 26.71
Metallurgical Coal . .................... 0.60 0.55 0.55 0.56 0.45 0.49 0.53 0.38 0.48 0.57
OtherCoal .......... ... ... ... ....... 22.12 22.35 22.34 22.35 22.67 23.24 23.57 23.66 25.49 27.04
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.24 0.24 0.24 0.58 0.58 0.59
Net Coal Coke Imports . ................ 0.03 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.02
CoalSubtotal ........................ 22.74 22.90 22.91 22.92 23.37 23.98 24.35 24.63 26.56 28.23
Nuclear Power . ....................... 8.41 8.45 8.45 8.45 8.77 8.99 9.27 8.53 9.47 10.67
Biofuels Heat and Coproducts . ........... 0.40 0.74 0.75 0.75 1.24 1.23 1.22 1.66 1.66 1.92
Renewable Energy” ................... 5.65 6.40 6.45 6.74 7.71 8.03 8.57 8.47 9.01 9.97
Electricity Imports . .................... 0.11 0.08 0.08 0.08 0.04 0.06 0.08 0.02 0.10 0.13
Total .....oviiiiii i e 101.89 99.15 99.85 100.70 101.07 105.44 110.06 104.20 113.56 123.38

Energy Use and Related Statistics

Delivered EnergyUse .. .................. 74.01 7113 71.74 72.44 72.01 75.42 79.12 73.99 81.26 88.92
Total EnergyUse ............ ... ....... 101.89 99.15 99.85 100.70 101.07 105.44 110.06 104.20 113.56 123.38
Ethanol Consumed in Motor Gasoline and E85 0.56 1.08 1.08 1.09 1.67 1.66 1.65 2.34 2.47 2.67
Population (millions) . .................... 302.41 309.98 311.37 313.17 330.15 342.61 356.39 34543 375.12 406.67

Gross Domestic Product (billion 2000 dollars) 11524 11453 11779 12114 14327 15524 16726 17351 20114 22875
Carbon Dioxide Emissions (million metric tons) 5990.8 5769.9 5801.4 5831.1 57459 5982.3 6209.9 58979 64144 6885.9

"Includes wood used for residential heating. See Table A4 and/or Table A17 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar
thermal hot water heating, and solar photovoltaic electricity generation.

2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

3Excludes ethanol. Includes commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See
Table A5 and/or Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity generation.

“Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

®Represents natural gas used in well, field, and lease operations, and in natural gas processing plant machinery.

"Includes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethanol blends (10 percent or
less) in motor gasoline.

8E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

°Includes only kerosene type.

®Diesel fuel for on- and off- road use.

"Includes aviation gasoline and lubricants.

2Includes unfinished oils, natural gasoline, motor gasoline blending components, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and miscellaneous
petroleum products.

"Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and
nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.
Includes small power producers and exempt wholesale generators.

"Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
net electricity imports.

®Includes non-biogenic municipal waste not included above.

"Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
ethanol, net electricity imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water
heaters.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 consumption based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007
population and gross domestic product: IHS Global Insight Industry and Employment models, November 2008. 2007 carbon dioxide emissions: EIA, Emissions of Greenhouse
Gases in the United States 2007, DOE/EIA-0573(2007) (Washington, DC, December 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
LM2009.D120908A, AEO2009.D120908A, and HM2009.D120908A.
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Table B3. Energy Prices by Sector and Source
(2007 Dollars per Million Btu, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Residential
Liquefied Petroleum Gases ............... 24.98 25.33 25.86 25.52 31.79 32.88 33.08 33.52 35.11 36.58
Distillate Fuel Oil ....................... 19.66 18.23 18.69 18.38 22.98 24.10 24.43 25.16 26.67 28.13
NaturalGas ............ ... i, 12.69 11.90 12.09 12.18 11.89 12.50 12.91 13.72 14.31 14.69
Electricity . ........ .. .. ... 31.19 30.65 30.89 31.07 31.22 32.72 34.31 33.52 35.84 37.37
Commercial
Liquefied Petroleum Gases . .............. 23.04 22.15 22.69 22.34 28.54 29.60 29.79 30.22 31.77 33.21
Distillate Fuel Oil ....................... 16.05 15.68 16.15 15.83 21.04 22.11 22.45 23.07 24.69 26.13
Residual Fuel Oil ....................... 10.21 10.52 10.97 10.67 16.20 16.68 16.81 17.64 17.98 18.38
NaturalGas ..............coviiiiinnnn. 10.99 10.36 10.55 10.63 10.47 11.13 11.60 12.27 12.96 13.42
Electricity .. ........ ... . . . . i 28.07 27.00 27.29 27.52 26.41 28.15 29.82 28.68 31.01 32.54
Industrial’
Liquefied Petroleum Gases . .............. 23.38 21.29 21.84 21.48 27.76 28.78 28.95 29.31 30.99 32.44
Distillate Fuel Oil . ................ ... ... 16.82 15.54 16.01 15.69 21.53 22.56 22.92 23.51 25.19 26.62
Residual Fuel Oil ....................... 10.49 14.92 15.38 15.09 20.08 20.94 21.19 21.64 22.73 23.87
Natural Gas® ...........c.c.cvuiirnnnnnn. 7.52 6.76 6.91 6.95 6.95 7.48 7.83 8.62 9.07 9.39
Metallurgical Coal ...................... 3.61 4.37 4.37 4.39 4.33 4.40 4.44 4.36 4.41 4.48
Other Industrial Coal .................... 2.43 2.53 2.54 2.54 2.50 2.53 2.57 2.56 2.67 2.76
CoaltolLiquids ......................... -- -- -- -- 1.23 1.23 1.26 1.48 1.36 1.39
Electricity . ........ ... .. ... .. 18.63 18.51 18.72 18.88 17.78 19.06 20.50 19.62 21.59 22.60
Transportation
Liquefied Petroleum Gases® .............. 25.01 25.13 25.67 25.33 31.53 32.62 32.83 33.20 34.77 36.24
B85 .. 26.67 24.93 25.47 25.14 28.24 29.30 29.62 28.65 30.10 30.94
Motor Gasoline® ........................ 22.98 22.99 23.47 23.17 28.68 29.75 30.14 30.42 32.10 33.71
JetFuelf ... .. ... ... ... .. ... ..., 16.10 15.54 16.03 15.71 21.27 22.15 22.50 23.23 24.63 25.95
Diesel Fuel (distillate fuel oil)” ............. 20.92 19.55 20.05 19.74 24.96 26.04 26.53 26.75 28.59 30.20
Residual Fuel Oil ....................... 9.35 11.65 12.10 11.86 16.66 17.46 17.68 18.70 19.65 20.87
Natural Gas® ............cccoiiiiiinnnn. 15.46 14.71 14.90 14.99 14.20 14.90 15.46 15.53 16.24 16.82
Electricity . ........ ... .. ... 30.64 29.99 30.34 30.56 27.79 29.48 31.35 31.10 34.15 35.68
Electric Power®
Distillate Fuel Oil ............ ... .. ... ... 14.77 14.64 15.09 14.79 19.42 20.45 20.78 21.69 23.11 24.53
Residual Fuel Oil .. ..................... 8.38 12.75 13.21 12.94 17.77 18.55 18.79 19.71 20.67 21.81
NaturalGas .............coiiiiiin.. 7.02 6.40 6.59 6.65 6.59 7.15 7.53 8.23 8.70 9.02
SteamCoal .......... ... ... ... ... . ... 1.78 1.89 1.89 1.89 1.89 1.92 1.94 1.97 2.04 2.11
Average Price to All Users™
Liquefied Petroleum Gases ............... 18.53 20.52 20.96 20.60 26.70 27.56 27.64 28.53 29.77 30.85
B85 .. 26.67 24.93 25.47 25.14 28.24 29.30 29.62 28.65 30.10 30.94
Motor Gasoline® ................couunn. 22.82 22.99 23.47 23.17 28.68 29.75 30.14 30.42 32.10 33.70
JetFuel ... ... .. .. .. i 16.10 15.54 16.03 15.71 21.27 22.15 22.50 23.23 24.63 25.95
Distillate Fuel Oil . ...................... 19.94 18.49 18.98 18.68 2418 25.28 25.74 26.12 27.94 29.55
Residual Fuel Oil ....................... 9.25 12.21 12.66 12.41 17.22 18.03 18.26 19.16 20.12 21.29
NaturalGas .......... ... ... i, 9.01 8.40 8.56 8.62 8.61 9.11 9.46 10.27 10.75 11.07
Metallurgical Coal ...................... 3.61 4.37 4.37 4.39 4.33 4.40 4.44 4.36 4.41 4.48
OtherCoal .......... ... ... ... 1.82 1.93 1.93 1.93 1.93 1.95 1.98 2.00 2.07 2.14
CoaltolLiquids ......................... -- -- -- -- 1.23 1.23 1.26 1.48 1.36 1.39
Electricity . ........ ... .. ... 26.70 26.18 26.42 26.60 26.11 27.57 29.07 28.52 30.56 31.80
Non-Renewable Energy Expenditures by
Sector (billion 2007 dollars)
Residential ........... ... ... .. . L. 238.38 232.16 235.27 236.76 245.77 263.30 280.31 276.47 310.03 340.96
Commercial ......... ... ... ... .. ... 173.09 17043 17288 174.43 190.63 207.76 224.08 228.34 256.75 282.60
Industrial ............ ... ... .. ... ..., 226.84 195.79 204.25 208.24 209.85 242.68 274.85 217.46 276.26 339.95
Transportation ......................... 596.75 563.59 580.97 578.11 687.05 752.82 806.73 724.88 853.25 976.29
Total Non-Renewable Expenditures ... .... 1235.06 1161.96 1193.36 1197.55 1333.29 1466.55 1585.97 1447.15 1696.29 1939.79
Transportation Renewable Expenditures . . . . 0.04 0.06 0.07 0.07 26.65 24.83 22.10 60.50 65.71 73.63

Total Expenditures ...................

1235.10 1162.03 1193.43 1197.61 1359.95 1491.38 1608.07 1507.65 1762.00 2013.43
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Table B3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth Growth Growth | Growth Growth
Residential
Liquefied Petroleum Gases ............... 24.98 26.98 27.24 26.53 44.34 42.47 39.23 55.06 50.90 46.04
Distillate Fuel Oil ....................... 19.66 19.42 19.68 19.11 32.05 31.14 28.97 41.32 38.67 35.40
NaturalGas . ..........coiiiiiinnn.. 12.69 12.67 12.74 12.66 16.58 16.14 15.31 22.53 20.75 18.49
Electricity .. ........ .. ... ... .. .. 31.19 32.65 32.53 32.31 43.54 42.26 40.69 55.05 51.96 47.03
Commercial
Liquefied Petroleum Gases . .............. 23.04 23.59 23.89 23.23 39.80 38.24 35.32 49.63 46.06 41.79
Distillate Fuel Oil . ...................... 16.05 16.70 17.01 16.46 29.35 28.56 26.62 37.88 35.80 32.89
Residual Fuel Oil ....................... 10.21 11.20 11.55 11.10 22.59 21.55 19.94 28.97 26.07 23.13
NaturalGas ..............coviiiiinnnn. 10.99 11.03 11.11 11.05 14.60 14.37 13.75 20.16 18.78 16.89
Electricity .. ........ ... . . . . i 28.07 28.76 28.74 28.62 36.83 36.37 35.37 4710 44.96 40.95
Industrial’
Liquefied Petroleum Gases ............... 23.38 22.68 23.00 22.34 38.71 37.17 34.32 48.13 44.93 40.82
Distillate Fuel Oil ....................... 16.82 16.55 16.86 16.32 30.03 29.14 27.18 38.61 36.52 33.50
Residual Fuel Oil ....................... 10.49 15.89 16.20 15.69 28.00 27.05 25.13 35.54 32.95 30.04
Natural Gas? .......................... 7.52 7.20 7.27 7.23 9.70 9.66 9.29 14.15 13.16 11.82
Metallurgical Coal ...................... 3.61 4.65 4.60 4.57 6.04 5.69 5.27 717 6.40 5.64
Other Industrial Coal .................... 2.43 2.69 2.67 2.64 3.49 3.27 3.04 4.20 3.88 3.47
CoaltolLiquids ......................... -- -- -- -- 1.72 1.59 1.49 2.44 1.98 1.75
Electricity .. ........ .. ... . . i 18.63 19.72 19.72 19.63 24.79 24.63 24.30 32.22 31.30 28.44
Transportation
Liquefied Petroleum Gases® .............. 25.01 26.77 27.04 26.34 43.98 4213 38.93 54.52 50.41 45.61
B85 . . 26.67 26.55 26.83 26.14 39.38 37.85 35.12 47.06 43.63 38.94
Motor Gasoline® ........................ 22.98 24.49 24.72 24.09 40.00 38.43 35.75 49.96 46.54 42.42
JetFuel’.............................. 16.10 16.55 16.89 16.34 29.66 28.62 26.68 38.15 35.70 32.66
Diesel Fuel (distillate fuel oil)” ............. 20.92 20.82 21.12 20.52 34.81 33.63 31.47 43.93 41.44 38.00
Residual Fuel Oil ....................... 9.35 12.41 12.74 12.33 23.23 22.56 20.96 30.72 28.49 26.27
Natural Gas® .......................... 15.46 15.67 15.69 15.59 19.80 19.24 18.33 25.50 23.55 21.17
Electricity .. ........ .. ... . .. . i 30.64 31.94 31.95 31.78 38.75 38.09 37.18 51.07 49.51 44.90
Electric Power®
Distillate Fuel Oil ....................... 14.77 15.59 15.89 15.38 27.07 26.42 24.64 35.62 33.51 30.87
Residual Fuel Oil ....................... 8.38 13.58 13.91 13.46 24.78 23.97 22.28 32.36 29.97 27.44
NaturalGas .......... ... ... 7.02 6.82 6.94 6.92 9.19 9.24 8.94 13.51 12.61 11.35
SteamCoal .......... ... ... ... ... . ... 1.78 2.01 1.99 1.97 2.64 2.48 2.30 3.24 2.95 2.65
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Economic Growth Case Comparisons

Table B3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)

Projections
2010 2020 2030
Sector and Source 2007 Low High Low High Low High
Economic |Reference | Economic | Economic |Reference | Economic | Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Average Price to All Users™
Liquefied Petroleum Gases ............... 18.53 21.85 22.07 21.42 37.24 35.61 32.78 46.86 43.16 38.83
B85 .. 26.67 26.55 26.83 26.14 39.38 37.85 35.12 47.06 43.63 38.94
Motor Gasoline® .................coouuun. 22.82 24.49 24.71 24.09 40.00 38.43 35.74 49.95 46.54 42.42
JetFuel ... ... .. .. .. .. i 16.10 16.55 16.89 16.34 29.66 28.62 26.68 38.15 35.70 32.66
Distillate Fuel Oil ............ ... ... .. ... 19.94 19.69 19.99 19.42 33.72 32.65 30.53 42.89 40.51 37.19
Residual Fuel Oil ....................... 9.25 13.00 13.34 12.91 24.02 23.29 21.66 31.46 29.16 26.80
NaturalGas ......... ..., 9.01 8.95 9.01 8.96 12.00 11.77 11.22 16.86 15.58 13.93
Metallurgical Coal ...................... 3.61 4.65 4.60 4.57 6.04 5.69 5.27 717 6.40 5.64
OtherCoal .......... ... ... ... 1.82 2.05 2.04 2.01 2.69 2.52 2.34 3.29 3.00 2.69
CoaltolLiquids .............. ... ....... -- -- -- -- 1.72 1.59 1.49 2.44 1.98 1.75
Electricity .. ........ ... ... . . i 26.70 27.88 27.82 27.66 36.41 35.62 34.48 46.83 44.31 40.02
Non-Renewable Energy Expenditures by
Sector (billion nominal dollars)
Residential .. ......... .. ... .. .. . ... 238.38 247.28 247.78 246.19 342.73 340.12 33240 454.04 44949 429.11
Commercial ......... .. ... 173.09 181.52 182.07 181.38 265.84 268.38 265.72 375.00 37225 355.66
Industrial ......... ... ... . ... . ... 226.84 208.54 215.12 216.54 292.64 313.49 325.93 357.14 400.54 427.84
Transportation . ........... .. ... .. .. ... 596.75 600.28 611.87 601.14 958.10 972.48 956.66 1190.47 1237.08 1228.71
Total Non-Renewable Expenditures ... .... 1235.06 1237.62 1256.84 1245.25 1859.30 1894.47 1880.71 2376.64 2459.36 2441.32
Transportation Renewable Expenditures . . . . 0.04 0.07 0.07 0.07 37.17 32.08 26.21 99.35 95.27 92.67
Total Expenditures ................... 1235.10 1237.69 1256.91 1245.32 1896.47 1926.55 1906.92 2476.00 2554.63 2533.99

‘Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Excludes use for lease and plant fuel.
®Includes Federal and State taxes while excluding county and local taxes.

“E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies

seasonally. The annual average ethanol content of 74 percent is used for this forecast.
®Sales weighted-average price for all grades. Includes Federal, State and local taxes.

®Kerosene-type jet fuel. Includes Federal and State taxes while excluding county and local taxes.

"Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.
8Compressed natural gas used as a vehicle fuel. Includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

®Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.
Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.

Btu = British thermal unit.
- - = Not applicable.

Note: Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 prices for motor gasoline, distillate fuel oil, and jet fuel are based on prices in the Energy Information Administration (EIA), Petroleum Marketing Annual
2007, DOE/EIA-0487(2007) (Washington, DC, August 2008). 2007 residential and commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-
0130(2008/08) (Washington, DC, August 2008). 2007 industrial natural gas delivered prices are estimated based on: EIA, Manufacturing Energy Consumption Survey 1994
and industrial and wellhead prices from the Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007) and the Natural Gas Monthly, DOE/EIA-
0130(2008/08) (Washington, DC, August 2008). 2007 transportation sector natural gas delivered prices are model results. 2007 electric power sector natural gas prices: EIA,
Electric Power Monthly, DOE/EIA-0226, April 2007 and April 2008, Table 4.13.B. 2007 coal prices based on: EIA, Quarterly Coal Report, October-December 2007, DOE/EIA-
0121(2007/4Q) (Washington, DC, March 2008) and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A. 2007 electricity prices: EIA, Annual Energy
Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007 E85 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report.
Projections: EIA, AEO2009 National Energy Modeling System runs LM2009.D120908A, AEO2009.D120908A, and HM2009.D120908A.
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Economic Growth Case Comparisons

Table B4. Macroeconomic Indicators
(Billion 2000 Chain-Weighted Dollars, Unless Otherwise Noted)

Projections
2010 2020 2030
Indicators 2007 1™ o High | Low High | Low High
Economic |Reference |Economic | Economic |Reference | Economic |Economic |Reference | Economic
Growth Growth | Growth Growth | Growth Growth
Real Gross Domestic Product ............. 11524 11453 11779 12114 14327 15524 16726 17351 20114 22875
Components of Real Gross Domestic Product

Real Consumption . ..................... 8253 8270 8435 8607 10121 10876 11639 11826 13439 15054

RealInvestment . ....................... 1810 1438 1581 1728 2270 2565 2856 3004 3756 4478

Real Government Spending .............. 2012 2033 2065 2096 2058 2194 2329 2129 2427 2722

Real Exports ............ ... ..., 1426 1574 1585 1597 2765 3061 3365 4906 5820 6757

Real Imports ......... .. .. ... 1972 1861 1899 1947 2874 3007 3111 4413 4717 4961

Energy Intensity
(thousand Btu per 2000 dollar of GDP)
Delivered Energy . ...................... 6.42 6.21 6.09 5.98 5.03 4.86 4.73 4.26 4.04 3.89
Total Energy . .......cvviiiiiinnann.. 8.84 8.66 8.48 8.31 7.05 6.79 6.58 6.01 5.65 5.39
Price Indices

GDP Chain-Type Price Index (2000=1.000) .. 1.198 1.276 1.262 1.246 1.671 1.548 1.421 1.968 1.737 1.508

Consumer Price Index (1982-4=1)

All-Urban . ...... .. .. ... o i 2.07 2.22 2.20 217 3.05 2.83 2.60 3.74 3.31 2.88
Energy Commodities and Services . . ... ... 2.08 217 2.18 2.15 3.28 3.16 2.97 4.14 3.87 3.51

Wholesale Price Index (1982=1.00)

All Commodities ...................... 1.73 1.82 1.80 1.76 2.39 219 1.98 2.75 2.36 1.99

Fueland Power ...................... 1.77 1.90 1.91 1.88 2.82 2.74 2.60 3.70 3.45 3.14

Metals and Metal Products ... ........... 1.93 1.84 1.82 1.80 2.37 2.21 2.05 2.50 2.22 1.97
Interest Rates (percent, nominal)

Federal Funds Rate ... .................. 5.02 1.36 1.30 1.15 5.72 5.20 4.63 4.49 4.04 3.60

10-Year TreasuryNote .................. 4.63 3.89 3.67 3.36 6.43 5.86 5.24 5.19 4.67 4.18

AA Utility BondRate . ................... 5.94 6.56 6.39 6.12 8.06 7.49 6.86 6.35 5.79 5.24

Value of Shipments (billion 2000 dollars)

Total Industrial .. ....................... 5750 5069 5240 5418 6132 6753 7383 6923 8451 10032
Non-manufacturing . ................... 1490 1196 1277 1361 1411 1603 1795 1498 1780 2057
Manufacturing ... ......... ... 4261 3873 3963 4058 4721 5150 5588 5425 6671 7975

Energy-Intensive .............. ... ... 1239 1215 1238 1265 1277 1374 1481 1319 1525 1743
Non-Energy Intensive ................ 3022 2658 2725 2793 3444 3776 4106 4106 5145 6232
Population and Employment (millions)

Population with Armed Forces Overseas .. .. 302.4 310.0 311.4 313.2 330.2 342.6 356.4 345.4 375.1 406.7

Population (aged 16 andover) ............ 237.2 243.8 2452 247.0 261.8 270.4 279.7 278.2 297.6 318.3

Population, overage 65 .................. 38.0 40.2 40.4 40.5 54.2 55.0 56.0 69.9 72.3 74.8

Employment, Nonfarm . .................. 137.2 130.7 135.6 140.6 141.7 152.6 163.5 1583.1 168.3 183.5

Employment, Manufacturing .............. 13.9 12.0 12.2 124 11.8 12.3 12.6 10.7 11.7 12.6

Key Labor Indicators

Labor Force (millions) ................... 153.1 154.2 155.9 157.4 162.9 168.4 174.5 171.9 181.5 191.4

Non-farm Labor Productivity (1992=1.00) .. .. 1.37 1.43 1.45 1.47 1.65 1.74 1.84 1.92 2.14 2.36

Unemployment Rate (percent) ............ 4.64 8.42 8.26 8.08 5.72 5.53 5.30 4.98 4.78 4.58

Key Indicators for Energy Demand

Real Disposable Personal Income ......... 8644 8837 9017 9209 11317 12035 12757 13927 15450 16980

Housing Starts (millions) ................. 1.44 1.01 1.18 1.37 1.40 1.77 2.16 1.18 1.74 2.31

Commercial Floorspace (billion square feet) . . 77.3 80.9 81.2 81.4 88.3 92.3 96.2 96.2 103.3 110.6

Unit Sales of Light-Duty Vehicles (millions) . . . 16.09 13.90 14.18 14.89 16.30 17.41 18.88 18.52 20.99 23.77

GDP = Gross domestic product.

Btu = British thermal unit.

Sources: 2007: IHS Global Insight Industry and Employment models, November 2008. Projections: Energy Information Administration, AEO2009
National Energy Modeling System runs LM2009.D120908A, AEO2009.D120908A, and HM2009.D120908A.
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Appendix C
Price Case Comparisons

Table C1. Total Energy Supply and Disposition Summary
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
Supply, Disposition, and Prices 2007 2010 2020 2030
LOV\.’ oil Reference Higl.‘ oil L°“.’ oil Reference Higr_1 oil LOVY oil Reference Higt.' oil
Price Price Price Price Price Price
Production
Crude Oil and Lease Condensate .......... 10.73 12.19 12.19 12.20 11.60 14.06 15.54 11.60 15.96 18.31
Natural Gas Plant Liquids . ............... 2.41 2.60 2.58 2.57 2.55 2.57 2.59 2.42 2.61 2.67
DryNaturalGas .. ............covvuiin.. 19.84 21.09 20.95 20.88 21.20 22.08 22.47 22.86 24.26 26.04
Coal' ... 23.50 24.22 24.21 24.18 24.89 24.43 24.03 26.18 26.93 26.40
Nuclear Power . ............ ... ... ... ... 8.41 8.45 8.45 8.45 8.89 8.99 9.10 9.14 9.47 9.57
Hydropower ..., 2.46 2.67 2.67 2.67 2.97 2.95 2.95 2.98 2.97 2.98
Biomass? ... ... 3.23 4.20 4.20 4.23 6.28 6.52 7.50 7.81 8.25 8.63
Other Renewable Energy® . ............... 0.97 1.50 1.54 1.59 1.71 1.74 1.77 2.22 2.19 2.20
Other* ... ... 0.94 0.85 0.85 0.89 1.07 1.07 1.28 1.15 1.15 1.21
Total .....oviii i e e 72.49 77.77 77.64 77.66 81.15 84.41 87.24 86.37 93.79 98.02
Imports
Crude Oil ... 21.90 18.05 17.76 17.59 21.51 16.09 12.08 24.99 15.39 9.64
Liquid Fuels and Other Petroleum® ......... 6.97 6.07 5.59 5.53 7.07 5.67 5.33 7.58 6.33 5.74
NaturalGas ...........coviiiiiann. 4.72 3.27 3.27 3.27 3.90 3.37 3.21 3.27 2.58 2.15
Otherlmports® ......................... 0.99 0.89 0.89 0.89 0.57 1.19 1.43 1.12 1.35 1.67
Total ..o 34.59 28.28 27.51 27.28 33.06 26.31 22.05 36.96 25.65 19.19
Exports
Petroleum” .. ... 2.84 2.58 2.56 2.55 2.81 2.90 2.90 3.18 3.17 2.96
NaturalGas .......... ..., 0.83 0.70 0.70 0.70 1.48 1.44 1.41 1.97 1.87 1.80
Coal .o 1.51 2.05 2.05 2.05 1.34 1.33 1.23 1.09 1.08 0.82
Total ....ovviii i e 5.17 5.33 5.31 5.30 5.64 5.66 5.54 6.24 6.12 5.57
Discrepancy® . .........ouiiiniiiraaaaann 0.01 -0.09 -0.02 0.01 -0.52 -0.39 -0.25 -0.52 -0.25 -0.16
Consumption
Liquid Fuels and Other Petroleum® ......... 40.75 38.73 37.89 37.72 43.21 38.93 36.87 47.48 41.60 38.83
NaturalGas ..o, 23.70 23.34 23.20 23.10 23.70 24.09 24.18 24.23 25.04 25.72
Coal™ .. 22.74 22.92 22.91 22.88 23.93 23.98 23.86 25.99 26.56 26.53
Nuclear Power ............. ... ... ... ... 8.41 8.45 8.45 8.45 8.89 8.99 9.10 9.14 9.47 9.57
Hydropower . ..., 2.46 2.67 2.67 2.67 2.97 2.95 2.95 2.98 2.97 2.98
Biomass" ....... ... 2.62 2.99 2.99 3.00 4.51 4.58 5.04 5.35 5.51 5.72
Other Renewable Energy® . ............... 0.97 1.50 1.54 1.59 1.71 1.74 1.77 2.22 2.19 2.20
Other' ... 0.23 0.21 0.21 0.22 0.17 0.19 0.22 0.21 0.22 0.25
Total ..ot s 101.89 100.80 99.85 99.62 109.09 105.44 104.00 117.61 113.56 111.80
Prices (2007 dollars per unit)
Petroleum (dollars per barrel)
Imported Low Sulfur Light Crude Oil Price' 72.33 58.61 80.16 91.08 50.43 115.45 184.60 50.23 130.43 200.42
Imported Crude Oil Price™ .............. 63.83 55.45 77.56 88.31 46.77 112.05 181.18 46.44 124,60 197.72
Natural Gas (dollars per million Btu)
PriceatHenryHub . ................... 6.96 6.08 6.66 6.89 6.93 7.43 7.80 8.70 9.25 9.62
Wellhead Price™ . ..................... 6.22 5.37 5.88 6.09 6.12 6.56 6.89 7.68 8.17 8.49
Natural Gas (dollars per thousand cubic feet)
Wellhead Price™ . ..................... 6.39 5.52 6.05 6.26 6.29 6.75 7.09 7.90 8.40 8.73
Coal (dollars per ton)
Minemouth Price™ .................... 25.82 28.93 29.45 29.75 26.97 27.90 29.13 27.41 29.10 29.85
Coal (dollars per million Btu)
Minemouth Price™ .................... 1.27 1.42 1.44 1.46 1.34 1.39 1.45 1.37 1.46 1.50
Average Delivered Price™ . . ............. 1.86 1.94 1.99 2.02 1.89 1.99 2.10 1.96 2.08 2.18
Average Electricity Price
(cents per kilowatthour) .................. 9.1 8.8 9.0 9.1 9.1 9.4 9.7 10.1 10.4 10.6
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Price Case Comparisons

Table C1. Total Energy Supply and Disposition Summary (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
Supply, Disposition, and Prices 2007 2010 2020 2030
LO“.' oil Reference ngh oil Lovo_/ oil Reference ngI.I oil LOV\.’ oil Reference H'gr.‘ oil
Price Price Price Price Price Price

Prices (nominal dollars per unit)
Petroleum (dollars per barrel)
Imported Low Sulfur Light Crude Oil Price™ 72.33 61.54 84.42 95.98 65.49 149.14 237.86 72.62 189.10 289.12

Imported Crude Oil Price™ .............. 63.83 58.23 81.69 93.06 60.74 14474 233.45 67.13 180.66 285.22
Natural Gas (dollars per million Btu)

PriceatHenryHub .................... 6.96 6.38 7.01 7.26 8.99 9.60 10.05 12.58 13.42 13.87

Wellhead Price™ .. .................... 6.22 5.64 6.19 6.41 7.95 8.48 8.88 11.11 11.85 12.25
Natural Gas (dollars per thousand cubic feet)

Wellhead Price™ . ..................... 6.39 5.80 6.37 6.59 8.17 8.72 9.13 11.42 12.18 12.60
Coal (dollars per ton)

Minemouth Price’™ .................... 25.82 30.38 31.02 31.35 35.03 36.04 37.53 39.62 42.20 43.06
Coal (dollars per million Btu)

Minemouth Price™ .................... 1.27 1.49 1.52 1.53 1.74 1.80 1.87 1.97 2.1 2.16

Average Delivered Price™ . .............. 1.86 2.04 2.10 2.13 2.45 2.57 2.70 2.83 3.01 3.14
Average Electricity Price
(cents per kilowatthour) . ................. 9.1 9.3 9.5 9.6 11.8 12.2 12.6 14.6 15.1 15.3

"Includes waste coal.

2Includes grid-connected electricity from wood and waste; biomass, such as corn, used for liquid fuels production; and non-electric energy demand from wood. Refer to
Table A17 for details.

3Includes grid-connected electricity from landfill gas; biogenic municipal waste; wind; photovoltaic and solar thermal sources; and non-electric energy from renewable
sources, such as active and passive solar systems. Excludes electricity imports using renewable sources and nonmarketed renewable energy. See Table A17 for selected
nonmarketed residential and commercial renewable energy.

“Includes non-biogenic municipal waste, liquid hydrogen, methanol, and some domestic inputs to refineries.

SIncludes imports of finished petroleum products, unfinished oils, alcohols, ethers, blending components, and renewable fuels such as ethanol.

fIncludes coal, coal coke (net), and electricity (net).

7Includes crude oil and petroleum products.

8Balancing item. Includes unaccounted for supply, losses, gains, and net storage withdrawals.

®Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. Petroleum coke, which is a solid, is
included. Also included are natural gas plant liquids, crude oil consumed as a fuel, and liquid hydrogen. Refer to Table A17 for detailed renewable liquid fuels consumption.

Excludes coal converted to coal-based synthetic liquids.

"Includes grid-connected electricity from wood and wood waste, non-electric energy from wood, and biofuels heat and coproducts used in the production of liquid fuels, but
excludes the energy content of the liquid fuels.

2Includes non-biogenic municipal waste and net electricity imports.

"Weighted average price delivered to U.S. refiners.

"“Represents lower 48 onshore and offshore supplies.

"®Includes reported prices for both open market and captive mines.

"®Prices weighted by consumption; weighted average excludes residential and commercial prices, and export free-alongside-ship (f.a.s.) prices.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 natural gas supply values and natural gas wellhead price: EIA, Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2007 coal
minemouth and delivered coal prices: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007 petroleum supply values: EIA, Petroleum
Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). 2007 low sulfur light crude oil price: EIA, Form EIA-856, “Monthly Foreign Crude Oil Acquisition
Report.” Other 2007 coal values: Quarterly Coal Report, October-December 2007, DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008). Other 2007 values: EIA, Annual
Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System runs LP2009.D122308A,
AEO02009.D120908A, and HP2009.D121108A.
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Price Case Comparisons

Table C2. Energy Consumption by Sector and Source
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference High oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Energy Consumption

Residential
Liquefied Petroleum Gases . ............. 0.50 0.50 0.49 0.49 0.56 0.49 0.45 0.62 0.52 0.46
Kerosene ......... .. ... 0.08 0.08 0.08 0.07 0.08 0.07 0.07 0.08 0.07 0.07
Distillate Fuel Oil .. .............. ... ... 0.78 0.73 0.72 0.71 0.68 0.60 0.54 0.61 0.51 0.46
Liquid Fuels and Other Petroleum Subtotal 1.35 1.31 1.29 1.27 1.32 1.16 1.06 1.31 1.10 0.99
NaturalGas .......................... 4.86 4.94 4.92 4.91 5.15 5.10 5.06 5.08 5.07 5.06
Coal ... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Renewable Energy’ .................... 0.43 0.42 0.43 0.44 0.40 0.48 0.55 0.40 0.50 0.57
Electricity .. ....... ... .. ... ... .. 4.75 4.81 4.80 4.79 5.16 5.12 5.07 5.74 5.69 5.65
DeliveredEnergy .............c.cvu.nn 11.40 11.49 11.44 11.42 12.05 11.86 11.75 12.53 12.36 12.29
Electricity Related Losses ............... 10.36 10.44 10.44 10.44 10.87 10.81 10.72 11.72 11.69 11.59
Total .......coiviiii i 21.76 21.93 21.88 21.86 22.92 22.67 22.46 24.25 24.05 23.88

Commercial
Liquefied Petroleum Gases .............. 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10
Motor Gasoline? .. ..................... 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kerosene ........ ..., 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Distillate Fuel Oil ...................... 0.41 0.37 0.36 0.35 0.41 0.34 0.30 0.44 0.34 0.30
Residual Fuel Oil ...................... 0.08 0.08 0.07 0.07 0.09 0.08 0.08 0.09 0.08 0.08
Liquid Fuels and Other Petroleum Subtotal 0.63 0.60 0.58 0.56 0.66 0.58 0.54 0.70 0.59 0.54
NaturalGas ............ ... ... 3.10 3.16 3.14 3.13 3.41 3.34 3.30 3.53 3.54 3.54
Coal .. 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Renewable Energy® .................... 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Electricity .. .......... ... .. ... ... 4.58 4.76 4.75 4.75 5.65 5.57 5.51 6.36 6.31 6.29
Delivered Energy ...........cccuveuenn 8.50 8.72 8.66 8.64 9.90 9.69 9.54 10.77 10.62 10.56
Electricity Related Losses ............... 9.99 10.33 10.35 10.35 11.89 11.77 11.65 12.99 12.96 12.89
Total ...t 18.49 19.05 19.01 18.99 21.79 21.46 21.19 23.76 23.59 23.45

Industrial®

Liquefied Petroleum Gases . ............. 2.35 2.06 2.02 1.99 1.82 1.79 1.76 1.68 1.66 1.66
Motor Gasoline® . ..........ooviiiinn... 0.36 0.35 0.34 0.34 0.34 0.34 0.34 0.37 0.36 0.36
Distillate Fuel Oil ........... ... .. ... ... 1.28 1.18 117 1.16 1.21 1.18 1.18 1.29 1.23 1.23
Residual Fuel Oil ...................... 0.25 0.16 0.15 0.14 0.22 0.16 0.14 0.32 0.16 0.15
Petrochemical Feedstocks .............. 1.30 1.03 1.01 1.00 1.14 1.13 1.12 1.08 1.05 1.06
Other Petroleum® . ..................... 4.42 4.04 3.74 3.66 4.83 3.72 3.03 5.41 3.84 3.01
Liquid Fuels and Other Petroleum Subtotal 9.96 8.82 8.42 8.29 9.57 8.32 7.57 10.16 8.30 7.46
NaturalGas . .............coiiina... 6.82 6.64 6.77 6.80 6.17 6.84 7.28 6.06 7.04 7.45
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.49
Lease and PlantFuel® .................. 1.20 1.28 1.27 1.27 1.27 1.33 1.37 1.39 1.47 1.57
Natural Gas Subtotal .................. 8.02 7.92 8.05 8.07 7.44 8.17 8.77 7.45 8.51 9.51
Metallurgical Coal . .................... 0.60 0.57 0.55 0.54 0.52 0.49 0.47 0.51 0.48 0.46
Other Industrial Coal ................... 1.21 1.25 1.24 1.23 1.16 1.15 1.14 1.17 1.16 1.15
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.10 0.24 0.26 0.10 0.58 0.65
Net Coal Coke Imports . ................ 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
CoalSubtotal .. ...................... 1.83 1.83 1.80 1.79 1.79 1.89 1.88 1.79 2.23 2.27
Biofuels Heat and Coproducts . ........... 0.40 0.75 0.75 0.75 1.23 1.23 1.69 1.64 1.66 1.81
Renewable Energy” .................... 1.64 1.50 1.48 1.48 1.66 1.64 1.62 1.99 1.96 1.93
Electricity . ......... .. .. . . L 3.43 3.39 3.34 3.32 3.55 3.48 3.46 3.73 3.67 3.66
DeliveredEnergy ...........ccovvunnn 25.29 24.21 23.83 23.70 25.24 24.73 24.99 26.75 26.33 26.65
Electricity Related Losses . .............. 7.49 7.37 7.27 7.24 7.46 7.36 7.30 7.61 7.55 7.50
Total ......ccoiviiii i 32.77 31.58 31.10 30.94 32.70 32.09 32.29 34.37 33.87 34.15
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Price Case Comparisons

Table C2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)
Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference HigI.I oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Transportation
Liquefied Petroleum Gases .............. 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
E85% . 0.00 0.00 0.00 0.00 0.60 0.85 1.74 0.58 2.18 2.73
Motor Gasoline® . ..........covviiinn... 17.29 17.21 16.93 16.96 18.07 15.56 13.68 19.09 14.49 12.41
JetFuel’ ... ... 3.23 3.04 3.00 2.98 3.51 3.42 3.33 4.23 412 3.96
Distillate Fuel Oil"® ... .................. 6.48 6.20 6.13 6.10 7.53 7.36 7.26 9.21 9.09 9.00
Residual Fuel Oil ................... ... 0.95 0.86 0.86 0.86 0.97 0.98 0.98 1.00 1.00 1.01
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ . .................... 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.18 0.18
Liquid Fuels and Other Petroleum Subtotal 28.14 27.50 27.11 27.09 30.88 28.36 27.18 34.32 31.09 29.31
Pipeline Fuel Natural Gas ............... 0.64 0.65 0.64 0.64 0.66 0.69 0.69 0.71 0.72 0.72
Compressed NaturalGas ............... 0.02 0.03 0.03 0.03 0.06 0.07 0.07 0.07 0.09 0.10
Electricity . ......... .. .. ... . 0.02 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.06
DeliveredEnergy ............covvuenn 28.82 28.20 27.81 27.78 31.62 29.15 27.98 35.14 31.94 30.19
Electricity Related Losses ............... 0.05 0.05 0.05 0.05 0.06 0.07 0.07 0.09 0.10 0.12
Total ......ccviiiiiiii i 28.87 28.25 27.86 27.83 31.68 29.22 28.05 35.23 32.05 30.32
Delivered Energy Consumption for All
Sectors
Liquefied Petroleum Gases .............. 2.95 2.67 2.61 2.58 2.49 2.39 2.32 242 2.29 2.24
E85% .t 0.00 0.00 0.00 0.00 0.60 0.85 1.74 0.58 2.18 2.73
Motor Gasoline® . ...........oovviinnn.. 17.70 17.60 17.33 17.35 18.46 15.95 14.08 19.51 14.90 12.82
JetFuel’ . ... 3.23 3.04 3.00 2.98 3.51 3.42 3.33 4.23 412 3.96
Kerosene ......... .. .. i i 0.11 0.11 0.10 0.10 0.11 0.10 0.10 0.11 0.10 0.10
Distillate Fuel Oil ................... ... 8.94 8.49 8.38 8.33 9.84 9.49 9.28 11.55 11.17 10.99
Residual Fuel Oil ................... ... 1.28 1.11 1.07 1.06 1.29 1.22 1.20 1.41 1.25 1.23
Petrochemical Feedstocks .............. 1.30 1.03 1.01 1.00 1.14 1.13 1.12 1.08 1.05 1.06
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ .. ................... 4.57 4.19 3.89 3.81 4.99 3.89 3.19 5.58 4.01 3.18
Liquid Fuels and Other Petroleum Subtotal 40.08 38.23 37.40 37.23 42.43 38.42 36.36 46.48 41.07 38.30
NaturalGas .......................... 14.79 14.77 14.86 14.88 14.78 15.34 15.72 14.74 15.73 16.16
Natural-Gas-to-Liquids Heat and Power . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.49
Lease and PlantFuel® .................. 1.20 1.28 1.27 1.27 1.27 1.33 1.37 1.39 1.47 1.57
Pipeline NaturalGas ................... 0.64 0.65 0.64 0.64 0.66 0.69 0.69 0.71 0.72 0.72
Natural Gas Subtotal .................. 16.64 16.70 16.78 16.78 16.71 17.36 17.89 16.84 17.92 18.94
Metallurgical Coal ..................... 0.60 0.57 0.55 0.54 0.52 0.49 0.47 0.51 0.48 0.46
OtherCoal .......... ..., 1.28 1.32 1.31 1.31 1.23 1.22 1.22 1.24 1.23 1.22
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.10 0.24 0.26 0.10 0.58 0.65
Net Coal Coke Imports ................. 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Coal Subtotal .. ...................... 1.91 1.90 1.87 1.86 1.86 1.97 1.96 1.86 2.30 2.35
Biofuels Heat and Coproducts . ........... 0.40 0.75 0.75 0.75 1.23 1.23 1.69 1.64 1.66 1.81
Renewable Energy™ ................... 2.19 2.04 2.03 2.03 2.19 2.24 2.29 2.51 2.58 2.63
Electricity . ......... .. .. . . i 12.79 12.99 12.91 12.89 14.39 14.20 14.07 15.86 15.73 15.66
Delivered Energy ...........covuvvnnn 74.01 72.61 71.74 71.54 78.81 75.42 74.25 85.19 81.26 79.69
Electricity Related Losses .. ............. 27.88 28.20 28.11 28.08 30.28 30.02 29.74 32.41 32.30 32.11
Total ......ccoiiiiiiii i 101.89 100.80 99.85 99.62 109.09 105.44 104.00 117.61 113.56 111.80
Electric Power"
Distillate Fuel Oil ...................... 0.11 0.11 0.11 0.11 0.13 0.12 0.12 0.14 0.13 0.13
Residual Fuel Oil ...................... 0.56 0.39 0.38 0.38 0.65 0.39 0.39 0.86 0.40 0.40
Liquid Fuels and Other Petroleum Subtotal 0.67 0.50 0.49 0.49 0.78 0.51 0.51 1.00 0.53 0.53
NaturalGas .............. ...t 7.06 6.64 6.42 6.31 6.98 6.73 6.29 7.39 712 6.78
SteamCoal ......... ... ... i 20.84 21.02 21.03 21.02 22.07 22.01 21.91 2412 24.25 24.18
Nuclear Power . ....................... 8.41 8.45 8.45 8.45 8.89 8.99 9.10 9.14 9.47 9.57
Renewable Energy™ ................... 3.45 4.37 4.42 4.49 5.78 5.79 5.79 6.41 6.43 6.46
Electricity Imports . .................... 0.11 0.08 0.08 0.09 0.04 0.06 0.09 0.09 0.10 0.12
Total™ ... 40.67 41.19 41.02 40.97 44.67 44.22 43.82 48.27 48.03 47.77
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Price Case Comparisons

Table C2. Energy Consumption by Sector and Source (Continued)
(Quadrillion Btu per Year, Unless Otherwise Noted)

Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference HigI.I oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price

Total Energy Consumption
Liquefied Petroleum Gases .............. 2.95 2.67 2.61 2.58 2.49 2.39 2.32 2.42 2.29 2.24
E85% . 0.00 0.00 0.00 0.00 0.60 0.85 1.74 0.58 2.18 2.73
Motor Gasoline® . ..........covviiinn... 17.70 17.60 17.33 17.35 18.46 15.95 14.08 19.51 14.90 12.82
JetFuel’ ... ... 3.23 3.04 3.00 2.98 3.51 3.42 3.33 4.23 412 3.96
Kerosene ......... ..o, 0.11 0.11 0.10 0.10 0.11 0.10 0.10 0.11 0.10 0.10
Distillate Fuel Oil ...................... 9.05 8.61 8.49 8.44 9.97 9.61 9.41 11.68 11.31 11.12
Residual Fuel Oil ...................... 1.84 1.50 1.45 1.44 1.93 1.60 1.59 2.27 1.64 1.63
Petrochemical Feedstocks .............. 1.30 1.03 1.01 1.00 1.14 1.13 1.12 1.08 1.05 1.06
Liquid Hydrogen ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Petroleum™ .. ................... 4.57 4.19 3.89 3.81 4.99 3.89 3.19 5.58 4.01 3.18
Liquid Fuels and Other Petroleum Subtotal 40.75 38.73 37.89 37.72 43.21 38.93 36.87 47.48 41.60 38.83
NaturalGas .............. ... cooun.. 21.86 21.41 21.29 21.19 21.77 22.07 22.01 22.13 22.86 22.93
Natural-Gas-to-Liquids Heat and Power . ... 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.49
Leaseand PlantFuel® .................. 1.20 1.28 1.27 1.27 1.27 1.33 1.37 1.39 1.47 1.57
Pipeline NaturalGas ................... 0.64 0.65 0.64 0.64 0.66 0.69 0.69 0.71 0.72 0.72
Natural Gas Subtotal .................. 23.70 23.34 23.20 23.10 23.70 24.09 24.18 24.23 25.04 25.72
Metallurgical Coal ..................... 0.60 0.57 0.55 0.54 0.52 0.49 0.47 0.51 0.48 0.46
OtherCoal .......... ..., 22.12 22.34 22.34 22.33 23.30 23.24 23.12 25.37 25.49 25.41
Coal-to-Liquids Heat and Power .......... 0.00 0.00 0.00 0.00 0.10 0.24 0.26 0.10 0.58 0.65
Net Coal Coke Imports . ................ 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Coal Subtotal .. ...................... 22.74 22.92 22.91 22.88 23.93 23.98 23.86 25.99 26.56 26.53
Nuclear Power . ....................... 8.41 8.45 8.45 8.45 8.89 8.99 9.10 9.14 9.47 9.57
Biofuels Heat and Coproducts . ........... 0.40 0.75 0.75 0.75 1.23 1.23 1.69 1.64 1.66 1.81
Renewable Energy"” ................... 5.65 6.40 6.45 6.52 7.97 8.03 8.08 8.92 9.01 9.09
Electricity Imports . .................... 0.11 0.08 0.08 0.09 0.04 0.06 0.09 0.09 0.10 0.12
Total ..o 101.89 100.80 99.85 99.62 109.09 105.44 104.00 117.61 113.56 111.80

Energy Use and Related Statistics

Delivered EnergyUse .. .................. 74.01 72.61 71.74 71.54 78.81 75.42 74.25 85.19 81.26 79.69
TotalEnergyUse ....................... 101.89 100.80 99.85 99.62 109.09 10544 104.00 117.61 113.56 111.80
Ethanol Consumed in Motor Gasoline and E85 0.56 1.10 1.08 1.09 1.66 1.66 2.14 1.73 2.47 2.71
Population (millions) . .................... 30241 311.37 311.37 311.37 34261 34261 34261 375.12 375.12 375.12

Gross Domestic Product (billion 2000 dollars) 11524 11842 11779 11751 15486 15524 15572 20044 20114 20293
Carbon Dioxide Emissions (million metric tons) 5990.8 5865.7 5801.4 5781.7 6262.4 5982.3 5784.8 67923 64144 6202.6

"Includes wood used for residential heating. See Table A4 and/or Table A17 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar
thermal hot water heating, and solar photovoltaic electricity generation.

2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

3Excludes ethanol. Includes commercial sector consumption of wood and wood waste, landfill gas, municipal waste, and other biomass for combined heat and power. See
Table A5 and/or Table A17 for estimates of nonmarketed renewable energy consumption for solar thermal hot water heating and solar photovoltaic electricity generation.

“Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes petroleum coke, asphalt, road oil, lubricants, still gas, and miscellaneous petroleum products.

Represents natural gas used in well, field, and lease operations, and in natural gas processing plant machinery.

“Includes consumption of energy produced from hydroelectric, wood and wood waste, municipal waste, and other biomass sources. Excludes ethanol blends (10 percent or
less) in motor gasoline.

8E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

°Includes only kerosene type.

"Diesel fuel for on- and off- road use.

"Includes aviation gasoline and lubricants.

2Includes unfinished oils, natural gasoline, motor gasoline blending components, aviation gasoline, lubricants, still gas, asphalt, road oil, petroleum coke, and miscellaneous
petroleum products.

"Includes electricity generated for sale to the grid and for own use from renewable sources, and non-electric energy from renewable sources. Excludes ethanol and
nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water heaters.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.
Includes small power producers and exempt wholesale generators.

"Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
net electricity imports.

*®Includes non-biogenic municipal waste not included above.

"Includes conventional hydroelectric, geothermal, wood and wood waste, biogenic municipal waste, other biomass, wind, photovoltaic, and solar thermal sources. Excludes
ethanol, net electricity imports, and nonmarketed renewable energy consumption for geothermal heat pumps, buildings photovoltaic systems, and solar thermal hot water
heaters.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 consumption based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007
population and gross domestic product: IHS Global Insight Industry and Employment models, November 2008. 2007 carbon dioxide emissions: EIA, Emissions of Greenhouse
Gases in the United States 2007, DOE/EIA-0573(2007) (Washington, DC, December 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
LP2009.D122308A, AEO2009.D120908A, and HP2009.D121108A.
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Table C3. Energy Prices by Sector and Source
(2007 Dollars per Million Btu, Unless Otherwise Noted)

Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference HigI.I oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Residential
Liquefied Petroleum Gases ............... 24.98 21.82 25.86 27.93 20.47 32.88 47.65 20.53 35.11 50.76
Distillate Fuel Oil ....................... 19.66 15.29 18.69 20.69 13.48 24.10 36.51 13.39 26.67 39.19
NaturalGas ............... oo, 12.69 11.53 12.09 12.33 11.93 12.50 12.91 13.85 14.31 14.61
Electricity . ........ .. ... 31.19 30.40 30.89 31.14 31.68 32.72 33.78 34.81 35.84 36.49
Commercial
Liquefied Petroleum Gases ............... 23.04 18.65 22.69 24.75 17.25 29.60 44.35 17.27 31.77 47.40
Distillate Fuel Oil ....................... 16.05 12.74 16.15 18.14 11.59 22.11 34.23 11.67 24.69 36.99
Residual Fuel Oil ....................... 10.21 7.04 10.97 12.82 5.86 16.68 27.02 5.99 17.98 29.99
NaturalGas . ...........coiiiiinnn.. 10.99 9.99 10.55 10.78 10.57 11.13 11.53 12.46 12.96 13.24
Electricity . ........ ... .. ... . 28.07 26.81 27.29 27.53 26.92 28.15 29.30 29.99 31.01 31.70
Industrial’
Liquefied Petroleum Gases . .............. 23.38 17.79 21.84 23.92 16.39 28.78 43.57 16.51 30.99 46.62
Distillate Fuel Oil . ...................... 16.82 12.62 16.01 17.99 12.16 22.56 34.48 12.47 25.19 37.30
Residual Fuel Oil ....................... 10.49 11.72 15.38 17.26 10.68 20.94 32.04 11.10 22.73 34.48
Natural Gas? ...........c.c.cvvriiuunnnnn. 7.52 6.39 6.91 712 7.05 7.48 7.86 8.73 9.07 9.42
Metallurgical Coal ...................... 3.61 4.34 4.37 4.39 4.32 4.40 4.49 4.29 4.41 4.49
Other Industrial Coal . ................... 2.43 2.47 2.54 2.57 2.43 2.53 2.63 2.52 2.67 2.75
CoaltolLiquids ......................... -- -- -- -- 1.10 1.23 1.29 1.02 1.36 1.47
Electricity . ........ ... .. ... . 18.63 18.36 18.72 18.90 18.45 19.06 19.70 21.05 21.59 21.76
Transportation
Liquefied Petroleum Gases® .............. 25.01 21.65 25.67 27.74 20.26 32.62 47.38 20.27 34.77 50.41
B85 . 26.67 19.51 25.47 27.69 16.21 29.30 36.17 16.61 30.10 38.91
Motor Gasoline® . ....................... 22.98 18.29 23.47 25.44 16.73 29.75 41.68 16.82 32.10 45.23
JetFuels.............................. 16.10 12.60 16.03 18.12 11.05 22.15 33.99 11.08 24.63 36.94
Diesel Fuel (distillate fuel oil)” ............. 20.92 16.62 20.05 22.03 15.67 26.04 37.95 15.91 28.59 40.68
Residual Fuel Oil ....................... 9.35 9.08 12.10 14.00 7.56 17.46 29.23 7.29 19.65 32.46
Natural Gas® .............ccciiiiinnnn. 15.46 14.36 14.90 15.12 14.33 14.90 15.30 15.68 16.24 16.57
Electricity . ........ ... .. ... 30.64 29.96 30.34 30.53 29.27 29.48 30.56 32.61 34.15 34.98
Electric Power®
Distillate Fuel Oil . ...................... 14.77 11.71 15.09 17.08 9.89 20.45 32.76 9.84 23.11 35.54
Residual Fuel Oil ....................... 8.38 9.76 13.21 15.15 7.38 18.55 30.13 6.88 20.67 33.04
NaturalGas . ..., 7.02 6.09 6.59 6.79 6.69 715 7.47 8.22 8.70 9.01
SteamCoal ........ ... ... . .., 1.78 1.84 1.89 1.92 1.81 1.92 2.03 1.89 2.04 214
Average Price to All Users™
Liquefied Petroleum Gases ............... 18.53 17.19 20.96 22.90 16.16 27.56 41.23 16.38 29.77 44.24
B85 .. 26.67 19.51 25.47 27.69 16.21 29.30 36.17 16.61 30.10 38.91
Motor Gasoline® ...................c..un. 22.82 18.29 23.47 25.44 16.73 29.75 41.68 16.82 32.10 45.23
JetFuel ... ... .. .. . 16.10 12.60 16.03 18.12 11.05 22.15 33.99 11.03 24.63 36.94
Distillate Fuel Oil ....................... 19.94 15.58 18.98 20.96 14.85 25.28 37.24 15.17 27.94 40.07
Residual Fuel Oil ....................... 9.25 9.43 12.66 14.57 7.79 18.03 29.60 7.62 20.12 32.66
NaturalGas . ......... ..., 9.01 8.02 8.56 8.78 8.66 9.11 9.48 10.35 10.75 11.06
Metallurgical Coal ...................... 3.61 4.34 4.37 4.39 4.32 4.40 4.49 4.29 4.41 4.49
OtherCoal .......... ..., 1.82 1.88 1.93 1.96 1.84 1.95 2.07 1.92 2.07 217
CoaltolLiquids ............ ... ... ..... -- -- -- -- 1.10 1.23 1.29 1.02 1.36 1.47
Electricity . ........ .. .. .. 26.70 25.94 26.42 26.65 26.54 27.57 28.56 29.64 30.56 31.12
Non-Renewable Energy Expenditures by
Sector (billion 2007 dollars)
Residential . .......... ... ... ... .. ..., 238.38 226.46 235.27 239.70 246.77 263.30 280.47 291.88 310.03 324.47
Commercial ......... ... i 173.09 167.42 172.88 17553 196.17 207.76 218.92 24325 256.75 267.35
Industrial ......... ... ... . . i 226.84 183.13 204.25 21522 180.75 242.68 314.44 20351 276.26 349.17
Transportation ......................... 596.75 465.56 580.97 634.28 469.76 752.82 995.15 52591 853.25 1116.08
Total Non-Renewable Expenditures ... .... 1235.06 1042.56 1193.36 1264.74 1093.46 1466.55 1808.98 1264.54 1696.29 2057.07
Transportation Renewable Expenditures . . . . 0.04 0.06 0.07 0.07 9.78 24.83 63.06 9.71 65.71 106.39
Total Expenditures ................... 1235.10 1042.62 1193.43 1264.81 1103.25 1491.38 1872.04 1274.25 1762.00 2163.46
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Price Case Comparisons

Table C3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)
Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference ngh oil Lovo_/ oil Reference ngI.I oil LOV\.’ oil Reference H'gr.‘ oil
Price Price Price Price Price Price

Residential

Liquefied Petroleum Gases ............... 24.98 22.91 27.24 29.43 26.58 42.47 61.39 29.68 50.90 73.23

Distillate Fuel Oil .. ..................... 19.66 16.06 19.68 21.81 17.50 31.14 47.04 19.35 38.67 56.54

NaturalGas ...........covviiininnaan.. 12.69 12.10 12.74 12.99 15.49 16.14 16.64 20.02 20.75 21.08

Electricity .. ... 31.19 31.92 32.53 32.81 41.13 42.26 43.52 50.33 51.96 52.65
Commercial

Liquefied Petroleum Gases ............... 23.04 19.58 23.89 26.08 22.40 38.24 57.14 24.96 46.06 68.38

Distillate Fuel Oil . ...................... 16.05 13.38 17.01 19.11 15.06 28.56 4410 16.88 35.80 53.36

Residual Fuel Oil ....................... 10.21 7.40 11.55 13.51 7.61 21.55 34.81 8.66 26.07 43.26

NaturalGas ..............coviiiiinnnn. 10.99 10.49 11.11 11.36 13.73 14.37 14.85 18.01 18.78 19.10

Electricity .. ...... ..o 28.07 28.15 28.74 29.01 34.96 36.37 37.75 43.36 44.96 45.73
Industrial’

Liquefied Petroleum Gases ............... 23.38 18.68 23.00 25.20 21.28 37.17 56.13 23.86 44.93 67.25

Distillate Fuel Oil ....................... 16.82 13.25 16.86 18.96 15.80 29.14 44.43 18.03 36.52 53.81

Residual Fuel Oil ....................... 10.49 12.30 16.20 18.19 13.87 27.05 41.29 16.05 32.95 49.74

Natural Gas? .......................... 7.52 6.71 7.27 7.51 9.15 9.66 10.12 12.62 13.16 13.59

Metallurgical Coal ...................... 3.61 4.56 4.60 4.62 5.61 5.69 5.78 6.20 6.40 6.48

Other Industrial Coal .................... 2.43 2.60 2.67 2.71 3.15 3.27 3.39 3.64 3.88 3.97

CoaltoLiquids ..., -- -- -- -- 1.42 1.59 1.67 1.47 1.98 2.1

Electricity .. ... 18.63 19.28 19.72 19.92 23.97 24.63 25.38 30.43 31.30 31.39
Transportation

Liquefied Petroleum Gases® .............. 25.01 22.73 27.04 29.23 26.31 42.13 61.05 29.30 50.41 72.71

B85 . . 26.67 20.49 26.83 29.17 21.05 37.85 46.60 24.01 43.63 56.13

Motor Gasoline® ........................ 22.98 19.21 24.72 26.81 21.72 38.43 53.71 24.32 46.54 65.24

JetFuelf .. ... ... ... ... ... 16.10 13.23 16.89 19.09 14.35 28.62 43.79 15.94 35.70 53.29

Diesel Fuel (distillate fuel oil)” ............. 20.92 17.45 21.12 23.21 20.35 33.63 48.90 23.00 41.44 58.69

Residual Fuel Oil ....................... 9.35 9.54 12.74 14.75 9.82 22.56 37.67 10.53 28.49 46.82

Natural Gas® .............ccciiiiinnnn. 15.46 15.08 15.69 15.94 18.62 19.24 19.72 22.67 23.55 23.90

Electricity .. ... 30.64 31.46 31.95 32.18 38.01 38.09 39.37 4714 49.51 50.47
Electric Power®

Distillate Fuel Oil ....................... 14.77 12.29 15.89 18.00 12.84 26.42 42.20 14.22 33.51 51.27

Residual Fuel Oil ....................... 8.38 10.25 13.91 15.97 9.59 23.97 38.82 9.95 29.97 47.66

NaturalGas .......... ..., 7.02 6.39 6.94 7.15 8.69 9.24 9.63 11.88 12.61 12.99

SteamCoal .......... ... ... . ... ... .. 1.78 1.94 1.99 2.02 2.34 2.48 2.62 2.73 2.95 3.09
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Price Case Comparisons

Table C3. Energy Prices by Sector and Source (Continued)
(Nominal Dollars per Million Btu, Unless Otherwise Noted)

Projections
Sector and Source 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference HigI.I oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Average Price to All Users™
Liquefied Petroleum Gases ............... 18.53 18.05 22.07 2413 20.99 35.61 53.12 23.68 43.16 63.81
B85 .. 26.67 20.49 26.83 29.17 21.05 37.85 46.60 24.01 43.63 56.13
Motor Gasoline® ..................o.uun. 22.82 19.20 24.71 26.80 21.72 38.43 53.70 24.32 46.54 65.24
JetFuel ... ... .. .. .. ... 16.10 13.23 16.89 19.09 14.35 28.62 43.79 15.94 35.70 53.29
Distillate Fuel Oil . ...................... 19.94 16.36 19.99 22.09 19.29 32.65 47.99 21.93 40.51 57.81
Residual Fuel Oil ....................... 9.25 9.90 13.34 15.35 10.11 23.29 38.14 11.02 29.16 47.12
NaturalGas . .............. . ... 9.01 8.42 9.01 9.25 11.25 11.77 12.22 14.96 15.58 15.96
Metallurgical Coal ...................... 3.61 4.56 4.60 4.62 5.61 5.69 5.78 6.20 6.40 6.48
OtherCoal ........ .. ... ... 1.82 1.98 2.04 2.07 2.39 2.52 2.66 2.78 3.00 3.13
CoaltolLiquids .............. .. ... ..... -- -- -- -- 1.42 1.59 1.67 1.47 1.98 2.1
Electricity . ........ ... .. ... . 26.70 27.23 27.82 28.08 34.47 35.62 36.80 42.85 44.31 44.90
Non-Renewable Energy Expenditures by
Sector (billion nominal dollars)
Residential .. ......... .. ... .. .. ... 238.38 237.79 247.78 25258 320.47 340.12 361.38 421.94 449.49 468.06
Commercial ......... ... ... .. ... ... 173.09 175.79 182.07 184.97 254.76 268.38 282.07 351.64 372.25 385.67
Industrial ....... ... .. ... ... L 226.84 19229 21512 226.79 234.72 313.49 405.15 294.19 400.54 503.70
Transportation ............ .. ... ... .. 596.75 488.85 611.87 668.38 610.05 972.48 1282.23 760.26 1237.08 1610.01
Total Non-Renewable Expenditures ... .... 1235.06 1094.72 1256.84 1332.72 1419.99 1894.47 2330.83 1828.02 2459.36 2967.44
Transportation Renewable Expenditures . . . . 0.04 0.06 0.07 0.07 12.71 32.08 81.25 14.04 95.27 153.48
Total Expenditures ................... 1235.10 1094.78 1256.91 1332.79 1432.70 1926.55 2412.08 1842.06 2554.63 3120.92

"Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Excludes use for lease and plant fuel.

3Includes Federal and State taxes while excluding county and local taxes.

“E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

®Sales weighted-average price for all grades. Includes Federal, State and local taxes.

®Kerosene-type jet fuel. Includes Federal and State taxes while excluding county and local taxes.

"Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

8Compressed natural gas used as a vehicle fuel. Includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

®Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

®Weighted averages of end-use fuel prices are derived from the prices shown in each sector and the corresponding sectoral consumption.

Btu = British thermal unit.

- - = Not applicable.

Note: Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 prices for motor gasoline, distillate fuel oil, and jet fuel are based on prices in the Energy Information Administration (EIA), Petroleum Marketing Annual
2007, DOE/EIA-0487(2007) (Washington, DC, August 2008). 2007 residential and commercial natural gas delivered prices: EIA, Natural Gas Monthly, DOE/EIA-
0130(2008/08) (Washington, DC, August 2008). 2007 industrial natural gas delivered prices are estimated based on: EIA, Manufacturing Energy Consumption Survey 1994
and industrial and wellhead prices from the Natural Gas Annual 2006, DOE/EIA-0131(2006) (Washington, DC, October 2007) and the Natural Gas Monthly, DOE/EIA-
0130(2008/08) (Washington, DC, August 2008). 2007 transportation sector natural gas delivered prices are model results. 2007 electric power sector natural gas prices: EIA,
Electric Power Monthly, DOE/EIA-0226, April 2007 and April 2008, Table 4.13.B. 2007 coal prices based on: EIA, Quarterly Coal Report, October-December 2007, DOE/EIA-
0121(2007/4Q) (Washington, DC, March 2008) and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A. 2007 electricity prices: EIA, Annual Energy
Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007 E85 prices derived from monthly prices in the Clean Cities Alternative Fuel Price Report.
Projections: EIA, AEO2009 National Energy Modeling System runs LP2009.D122308A, AEO2009.D120908A, and HP2009.D121108A.
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Table C4. Liquid Fuels Supply and Disposition
(Million Barrels per Day, Unless Otherwise Noted)

Projections
Supply and Disposition 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference High oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Crude Oil
Domestic Crude Production® .............. 5.07 5.62 5.62 5.62 5.35 6.48 7.16 5.36 7.37 8.47
Alaska . ........ . 0.72 0.69 0.69 0.69 0.41 0.72 0.74 0.26 0.57 0.59
Lower48 States . ..................... 4.35 4.93 4.93 4.93 4.95 5.76 6.42 5.10 6.80 7.88
Netlmports ....... ... ... .. ... .. ... ... 10.00 8.23 8.10 8.02 9.81 7.29 5.44 11.41 6.95 4.30
GrossImports ........... ... ... 10.03 8.26 8.13 8.05 9.84 7.33 5.47 11.44 6.99 4.35
EXports . ... 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.04 0.05
Other Crude Supply? . ...........coonnn.. 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Supply . .......ccvvvvnnnn.. 15.16 13.85 13.72 13.64 15.16 13.77 12.59 16.77 14.32 12.77
Other Supply
Natural Gas Plant Liquids .. .............. 1.78 1.92 1.91 1.90 1.89 1.91 1.92 1.79 1.92 1.97
Net Product Imports . . .. ................. 2.09 1.87 1.66 1.63 2.20 1.49 1.28 2.32 1.40 1.14
Gross Refined Product Imports® .. ........ 1.94 1.82 1.64 1.62 2.01 1.60 1.46 2.03 1.54 1.31
Unfinished Oil Imports . ................ 0.72 0.59 0.58 0.57 0.75 0.58 0.44 0.95 0.65 0.46
Blending Component Imports . ........... 0.75 0.64 0.62 0.62 0.73 0.66 0.71 0.80 0.69 0.74
Exports ... ... ... 1.32 1.18 1.18 1.17 1.29 1.35 1.33 1.46 1.47 1.37
Refinery Processing Gain® .. .............. 1.00 1.01 0.97 0.98 1.02 0.93 0.88 1.06 0.86 0.72
Otherlnputs . . ....... ... ... .. ... 0.74 1.23 1.22 1.25 1.84 1.98 2.60 2.20 3.08 3.76
Ethanol .............. ... ... ........ 0.45 0.85 0.84 0.84 1.29 1.28 1.66 1.34 1.91 2.10
Domestic Production ................. 0.43 0.85 0.84 0.84 1.23 1.24 1.56 1.35 1.43 1.48
NetImports . ........... ... .. ... .... 0.02 -0.00 -0.00 0.00 0.06 0.04 0.10 -0.00 0.49 0.62
Biodiesel .. ....... ... ..o 0.03 0.06 0.06 0.07 0.06 0.10 0.13 0.07 0.13 0.17
Domestic Production ................. 0.03 0.06 0.06 0.07 0.06 0.10 0.13 0.07 0.13 0.17
NetImports . ........... ... .. ... .... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LiquidsfromGas ..................... 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.38
Liquids fromCoal ..................... 0.00 0.00 0.00 0.00 0.04 0.10 0.11 0.04 0.26 0.29
Liquids from Biomass .................. 0.00 0.00 0.00 0.00 0.04 0.07 0.10 0.29 0.33 0.34
Other® . ... . 0.26 0.32 0.32 0.34 0.41 0.42 0.51 0.45 0.45 0.49
Total Primary Supply® . ..........ccounnnnn 20.77 19.88 19.48 19.41 22.11 20.08 19.28 24.13 21.59 20.36
Liquid Fuels Consumption
by Fuel
Liquefied Petroleum Gases ............. 2.09 2.04 1.99 1.97 1.90 1.82 1.77 1.84 1.74 1.71
B85 0.00 0.00 0.00 0.00 0.42 0.58 1.20 0.40 1.50 1.88
Motor Gasoline® ...................... 9.29 9.49 9.34 9.35 9.95 8.60 7.59 10.52 8.04 6.92
JetFuel® ... ... ... ... ... . ... ... ..., 1.62 1.47 1.45 1.44 1.70 1.65 1.61 2.04 1.99 1.91
Distillate Fuel Qil"® . ................... 4.20 414 4.08 4.06 4.79 4.62 4,52 5.61 5.42 5.33
Diesel ....... ... i 3.47 3.51 3.47 3.45 417 4.06 4.00 5.01 4.91 4.85
Residual Fuel Oil ..................... 0.72 0.65 0.63 0.63 0.84 0.70 0.69 0.99 0.72 0.71
Other™ ... ... ... ... .. 2.74 2.33 2.19 2.15 2.73 2.24 1.93 2.96 2.25 1.89
by Sector
Residential and Commercial .. ........... 1.11 1.07 1.05 1.04 1.13 0.99 0.92 1.16 0.97 0.89
Industrial™ .. ... ... . ... ... ........ 5.26 4.65 4.46 4.39 4.90 4.34 4.00 5.12 4.28 3.92
Transportation ....................... 14.25 14.16 13.96 13.95 15.96 14.65 14.17 17.67 16.18 15.32
Electric Power™ . ..................... 0.30 0.22 0.22 0.22 0.34 0.23 0.23 0.44 0.23 0.23
Total ...cvviiii e 20.65 20.11 19.69 19.60 22.33 20.21 19.31 24.37 21.67 20.35
Discrepancy™ .............ciiiiiiiinnn. 0.12 -0.23 -0.20 -0.19 -0.22 -0.13 -0.02 -0.24 -0.08 0.01
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Price Case Comparisons

Table C4. Liquid Fuels Supply and Disposition (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Projections
Supply and Disposition 2007 2010 2020 2030
LO“.' oil Reference ngh oil Lovo_/ oil Reference ngI.I oil LOV\.’ oil Reference H'gr.‘ oil
Price Price Price Price Price Price
Domestic Refinery Distillation Capacity®™ ... ... 17.4 18.0 18.0 18.0 18.7 18.2 18.2 19.1 18.4 18.3
Capacity Utilization Rate (percent)®.......... 89.0 78.5 77.8 77.3 82.6 771 70.5 89.7 79.2 71.3

Net Import Share of Product Supplied (percent) 58.3 50.8 50.1 49.8 54.6 44.0 35.4 56.9 40.9 29.8
Net Expenditures for Imported Crude Oil and
Petroleum Products (billion 2007 dollars) .... 280.13 194.37 261.60 29455 196.02 344.32 425.05 220.00 376.65 387.94

"Includes lease condensate.

2Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude product supplied.

3Includes other hydrocarbons and alcohols.

“The volumetric amount by which total output is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude
oil processed.

®Includes petroleum product stock withdrawals; and domestic sources of other blending components, other hydrocarbons, ethers, and renewable feedstocks for the on-site
production of diesel and gasoline.

Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net product imports.

ES85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

8Includes ethanol and ethers blended into gasoline.

°Includes only kerosene type.

Includes distillate fuel oil and kerosene from petroleum and biomass feedstocks.

"Includes aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product supplied, methanol,
liquid hydrogen,and miscellaneous petroleum products.

2Includes consumption for combined heat and power, which produces electricity and other useful thermal energy.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.
Includes small power producers and exempt wholesale generators.

"Balancing item. Includes unaccounted for supply, losses, and gains.

*End-of-year operable capacity.

®Rate is calculated by dividing the gross annual input to atmospheric crude oil distillation units by their operable refining capacity in barrels per calendar day.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 petroleum product supplied based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June
2008). Other 2007 data: EIA, Petroleum Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Projections: EIA, AEO2009 National Energy Modeling
System runs LP2009.D122308A, AEO2009.D120908A, and HP2009.D121108A.
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Price Case Comparisons

Table C5. Petroleum Product Prices
(2007 Cents per Gallon, Unless Otherwise Noted)

Projections
Sector and Fuel 2007 2010 2020 2030
LO“.' oil Reference ngh oil Lovo_/ oil Reference ngI.I oil LOV\.’ oil Reference H'gr.‘ oil
Price Price Price Price Price Price
Crude Oil Prices (2007 dollars per barrel)
Imported Low Sulfur Light Crude Qil' . ...... 72.33 58.61 80.16 91.08 50.43 11545 184.60 50.23 130.43 200.42
Imported Crude Oil' . .................... 63.83 55.45 77.56 88.31 46.77 112.05 181.18 46.44 12460 197.72
Delivered Sector Product Prices
Residential
Liquefied Petroleum Gases ............. 213.6 186.6 221.1 238.8 175.0 281.1 407.4 175.6 300.2 434.0
Distillate Fuel Oil ... ................... 272.7 2121 259.2 287.0 186.9 334.3 506.4 185.7 369.9 543.6
Commercial
Distillate Fuel Oil . .. ................... 221.7 175.8 222.8 250.2 159.8 304.9 471.9 161.0 340.4 510.0
Residual Fuel Oil ..................... 152.9 105.4 164.2 192.0 87.7 2497 404.5 89.7 269.1 448.9
Residual Fuel Oil (2007 dollars per barrel) ..  64.22 44.28 68.96 80.62 36.85 104.88 169.87 37.66 113.04 188.52
Industrial®
Liquefied Petroleum Gases ............. 199.9 152.1 186.7 204.5 140.1 246.0 3725 141.1 265.0 398.6
Distillate Fuel Oil ... ................... 232.3 173.5 220.2 247.4 167.0 309.6 473.4 171.3 345.8 512.1
Residual Fuel Oil ..................... 1571 175.4 230.2 258.4 159.9 313.4 479.6 166.2 340.2 516.2
Residual Fuel Qil (2007 dollars per barrel) ..  65.98 73.66 96.70 108.53 67.14 131.64 201.45 69.80 142.89 216.79
Transportation
Liquefied Petroleum Gases ............. 213.8 185.1 219.5 237.1 173.2 278.9 405.1 173.3 297.3 431.0
Ethanol (E85)° ....................... 253.0 185.1 241.7 262.7 153.8 278.0 343.2 157.6 285.5 369.1
Ethanol Wholesale Price ............... 212.4 163.8 192.8 196.4 195.9 2011 219.3 146.7 193.8 202.3
Motor Gasoline* ...................... 282.2 221.3 283.9 307.8 202.4 359.9 504.3 203.6 388.4 547.2
JetFuel® ... ... ... ... ... . ... ... ...... 217.3 170.1 216.5 244.6 149.2 299.1 458.8 148.9 332.4 498.7
Diesel Fuel (distillate fuel oil)® ... ......... 287.0 227.8 274.9 302.0 2147 356.8 520.1 218.0 391.7 557.5
Residual Fuel Oil ..................... 140.0 135.9 181.1 209.5 113.2 261.4 437.6 109.1 2941 485.8
Residual Fuel Oil (2007 dollars per barrel) ..  58.80 57.09 76.07 88.01 4754 109.80 183.79 45.81 123.54 204.05
Electric Power”
Distillate Fuel Oil . .. ................... 204.9 162.4 209.2 236.9 137.1 283.6 454.3 136.4 320.5 492.9
Residual Fuel Oil ..................... 125.4 146.1 197.7 226.8 110.5 277.7 451.0 103.0 309.5 494.5

Residual Fuel Qil (2007 dollars per barrel) ..  52.67 61.35 83.03 95.25 46.43 116.64 189.44 43.27 129.98 207.70

Refined Petroleum Product Prices®

Liquefied Petroleum Gases ............. 158.5 147.0 179.2 195.8 138.2 235.7 352.5 140.1 254.5 378.2
Motor Gasoline* ...................... 280.2 221.3 283.9 307.8 202.4 359.9 504.3 203.5 388.4 547.2
JetFuel’ . ... .. . 217.3 170.1 216.5 244.6 149.2 299.1 458.8 148.9 332.4 498.7
Distillate Fuel Oil . ..................... 274.5 2141 260.9 288.1 203.8 346.8 511.0 208.1 383.2 549.7
Residual Fuel Oil . .................... 138.4 141.2 189.6 218.1 116.5 269.8 443.0 114.1 301.1 488.9
Residual Fuel Oil (2007 dollars per barrel) ..  58.15 59.30 79.62 91.58 48.95 113.34 186.08 47.93 126.47 205.34

AVErage . .....covvuurrnnrnnnennnens 249.1 201.7 254.9 279.3 185.6 331.1 479.2 187.3 361.4 519.4
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Price Case Comparisons

Table C5. Petroleum Product Prices (Continued)
(Nominal Cents per Gallon, Unless Otherwise Noted)

Projections
Sector and Fuel 2007 2010 2020 2030
Lovo_/ oil Reference H|gf_1 oil LOV\.’ oil Reference ngh oil LO“.' oil Reference H'gr.‘ oil
Price Price Price Price Price Price
Crude Oil Prices (nominal dollars per barrel)
Imported Low Sulfur Light Crude Qil' . ...... 72.33 61.54 84.42 95.98 65.49 149.14 237.86 72.62 189.10 289.12
Imported Crude Oil' ..................... 63.83 58.23 81.69 93.06 60.74 14474 23345 67.13 180.66 285.22
Delivered Sector Product Prices
Residential
Liquefied Petroleum Gases ............. 213.6 195.9 232.9 251.6 227.3 363.1 524.9 253.8 435.2 626.1
Distillate Fuel Oil ... ................... 272.7 222.7 273.0 302.4 242.7 431.8 652.4 268.4 536.3 784.2
Commercial
Distillate Fuel Oil .. .................... 221.7 184.6 234.6 263.7 207.6 393.8 608.1 232.7 493.5 735.7
Residual Fuel Oil ..................... 152.9 110.7 172.9 202.3 113.9 322.6 521.1 129.6 390.2 647.5
Industrial®
Liquefied Petroleum Gases ............. 199.9 159.7 196.6 215.5 182.0 317.8 479.9 204.0 384.2 575.0
Distillate Fuel Oil . .. ............. ... ... 232.3 182.2 231.9 260.7 216.8 400.0 609.9 247.6 501.4 738.7
Residual Fuel Oil ..................... 157.1 184.2 2425 272.3 207.6 404.9 618.0 240.2 493.3 744.6
Transportation
Liquefied Petroleum Gases ............. 213.8 194.4 231.2 249.9 224.9 360.3 522.0 250.5 431.0 621.7
Ethanol (E85)% ................ ... ... 253.0 194.4 254.5 276.8 199.7 359.1 442 1 227.8 414.0 532.5
Ethanol Wholesale Price ............... 212.4 171.9 203.1 207.0 254.4 259.8 282.5 212.1 280.9 291.8
Motor Gasoline* ...................... 282.2 232.4 299.0 324.3 262.8 464.9 649.8 294.3 563.1 789.4
JetFuel® ....... ... ... .. ... ... ..... 217.3 178.6 228.0 257.7 193.7 386.4 591.2 215.2 482.0 719.5
Diesel Fuel (distillate fuel oil)® . ........... 287.0 239.2 289.6 318.2 278.8 460.9 670.1 315.2 567.9 804.2
Residual Fuel Oil . .................... 140.0 142.7 190.8 220.8 147.0 337.7 563.8 157.7 426.5 700.8
Electric Power”
Distillate Fuel Oil . . .................... 204.9 170.5 220.4 249.7 178.1 366.4 585.3 197.2 464.7 7111
Residual Fuel Oil ..................... 125.4 153.4 208.2 239.0 143.6 358.8 581.2 148.9 448.7 713.4
Refined Petroleum Product Prices®
Liquefied Petroleum Gases . ............ 158.5 154.3 188.7 206.3 179.4 304.5 454.2 202.5 369.1 545.6
Motor Gasoline* ...................... 280.2 232.3 299.0 324.3 262.8 464.9 649.8 294.2 563.1 789.4
JetFuel ........ ... ... ... ... ...... 217.3 178.6 228.0 257.7 193.7 386.4 591.2 215.2 482.0 719.5
Distillate Fuel Oil ... ................... 274.5 224.8 274.7 303.5 264.7 448.0 658.4 300.9 555.7 793.0
Residual Fuel Oil (nominal dollars per barrel)  58.15 62.27 83.86 96.51 63.57 146.41 239.76 69.29 183.36 296.21
AVErage . ......ovivrnnnnnnninnanans 2491 211.8 268.5 294.3 241.0 427.7 617.5 270.8 524.0 749.3

'Weighted average price delivered to U.S. refiners.

2Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

3E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

“Sales weighted-average price for all grades. Includes Federal, State and local taxes.

®Includes only kerosene type.

®Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

"Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes small power
producers and exempt wholesale generators.

8Weighted averages of end-use fuel prices are derived from the prices in each sector and the corresponding sectoral consumption.

Note: Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 imported low sulfur light crude oil price: Energy Information Administration (EIA), Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” 2007
imported crude oil price: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007 prices for motor gasoline, distillate fuel oil, and jet fuel
are based on: EIA, Petroleum Marketing Annual 2007, DOE/EIA-0487(2007) (Washington, DC, August 2008). 2007 residential, commercial, industrial, and transportation
sector petroleum product prices are derived from: EIA, Form EIA-782A, “Refiners’/Gas Plant Operators’ Monthly Petroleum Product Sales Report.” 2007 electric power prices
based on: Federal Energy Regulatory Commission, FERC Form 423, “Monthly Report of Cost and Quality of Fuels for Electric Plants.” 2007 E85 prices derived from monthly
prices in the Clean Cities Alternative Fuel Price Report. 2007 wholesale ethanol prices derived from Bloomburg U.S. average rack price. Projections: EIA, AEO2009 National
Energy Modeling System runs LP2009.D122308A, AEO2009.D120908A, and HP2009.D121108A.
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Price Case Comparisons

Table C6. International Liquids Supply and Disposition Summary
(Million Barrels per Day, Unless Otherwise Noted)

Projections
Supply and Disposition 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference High oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Crude Oil Prices (2007 dollars per barrel)'
Imported Low Sulfur Light Crude Oil Price ... 72.33 58.61 80.16 91.08 50.43 115.45 184.60 50.23 130.43 200.42
Imported Crude Qil Price . ................ 63.83 55.45 77.56 88.31 46.77 112.05 181.18 46.44 124,60 197.72
Crude Oil Prices (nominal dollars per barrel)'
Imported Low Sulfur Light Crude Oil Price ... 72.33 61.54 84.42 95.98 65.49 149.14 237.86 72.62 189.10 289.12
Imported Crude Qil Price . ................ 63.83 58.23 81.69 93.06 60.74 144.74 233.45 67.13 180.66 285.22
Conventional Production (Conventional)?
OPEC?
Middle East ........................ 22.97 23.55 22.77 22.02 31.04 25.22 18.53 36.75 28.34 18.33
North Africa ........................ 4.02 4.35 4.25 4.07 5.57 4.61 3.44 6.64 5.19 3.45
West Africa ......... ..o 412 4.97 4.81 4.58 6.54 5.23 3.74 7.94 5.92 3.67
South America . ..................... 2.58 2.32 2.26 2.16 2.94 2.42 1.79 3.54 2.73 1.78
Total OPEC ...........ccvvvuvnnns 33.68 35.19 34.09 32.84 46.10 37.48 27.50 54.87 42.18 27.22
Non-OPEC
OECD
United States (50 states) . ............. 8.11 8.86 8.81 8.82 8.60 9.71 10.46 8.58 10.44 11.48
Canada ........... ... ... . 2.05 1.93 1.90 1.86 1.27 1.25 1.16 1.02 1.02 0.92
Mexico ..... ... 3.50 2.92 2.87 2.76 2.42 2.24 2.05 2.87 2.45 212
OECD Europe* ..................... 5.23 4.36 4.27 4.12 3.31 3.18 2.84 2.96 2.94 2.44
Japan ... 0.13 0.14 0.14 0.14 0.18 0.16 0.13 0.20 0.18 0.14
Australia and New Zealand ............ 0.64 0.84 0.82 0.79 0.81 0.78 0.71 0.75 0.77 0.66
Total OECD ...........ccvvvvuvnnns 19.66 19.05 18.80 18.49 16.58 17.32 17.34 16.38 17.81 17.76
Non-OECD
Russia ......... ... i, 9.88 9.72 9.50 9.10 11.46 10.24 9.08 13.17 10.50 8.63
Other Europe and Eurasia® ............ 2.88 3.66 3.58 3.43 4.97 4.50 4.10 5.88 4.86 4.31
China ..........coiiiiiiin... 3.90 3.84 3.75 3.59 3.68 3.52 3.09 3.14 3.19 2.57
OtherAsia® ........................ 3.75 3.96 3.88 3.74 3.96 3.85 3.47 3.57 3.68 3.12
Middle East ........................ 1.52 1.45 1.42 1.36 1.44 1.40 1.25 1.31 1.36 1.13
Africa ... 2.41 2.71 2.65 2.53 2.82 2.72 2.41 2.86 2.98 243
Brazil ........ ... ... . 1.88 2.54 2.48 2.38 3.88 3.45 3.05 5.30 4.19 3.42
Other Central and South America ....... 1.79 1.74 1.70 1.64 1.61 1.56 1.40 1.99 2.05 1.71
Total Non-OECD .................. 28.01 29.62 28.96 27.78 33.83 31.25 27.84 37.22 32.81 27.33
Total Conventional Production ............ 81.35 83.86 81.85 79.11 96.52 86.04 72.68 108.47 92.80 72.31
Unconventional Production’
United States (50 states) .. ............... 0.46 0.92 0.91 0.93 1.44 1.55 2.00 1.83 2.31 2.82
Other North America . ................... 1.38 1.85 1.92 1.92 2.79 3.34 3.47 3.67 4.31 5.25
OECDEUrope® .........coviiiiiinaan.. 0.11 0.09 0.13 0.13 0.09 0.19 0.24 0.12 0.27 0.43
MiddleEast ............. ... .. 0.09 0.01 0.01 0.01 0.14 0.17 0.15 0.16 0.22 0.21
Africa. . ... 0.23 0.20 0.27 0.27 0.28 0.50 0.55 0.35 0.72 0.94
Central and South America ............... 1.02 1.24 1.15 1.07 2.49 2.04 2.06 3.92 3.16 3.97
Other ... ... .. 0.30 0.34 0.47 0.47 0.39 0.78 0.99 0.75 1.63 2.95
Total Unconventional Production . ...... 3.58 4.66 4.85 4.79 7.62 8.56 9.47 10.81 12.61 16.57
Total Production ........................ 84.93 88.52 86.71 83.90 104.14 94.60 82.15 119.28 105.41 88.87
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Price Case Comparisons

Table C6. International Liquids Supply and Disposition Summary (Continued)
(Million Barrels per Day, Unless Otherwise Noted)

Projections
Supply and Disposition 2007 2010 2020 2030
LO“.' oil Reference Hig'.‘ oil Lovo_/ oil Reference HigI.I oil LOV\.’ oil Reference Higf_\ oil
Price Price Price Price Price Price
Consumption®
OECD
United States (50 states) ............... 20.65 20.11 19.69 19.60 22.33 20.21 19.31 24.37 21.67 20.35
United States Territories .. .............. 0.39 0.45 0.44 0.44 0.55 0.53 0.52 0.65 0.62 0.60
Canada ...t 2.41 2.33 2.28 2.21 2.55 2.29 2.00 2.76 2.39 2.07
MeXiCo ... 2.10 2.10 2.06 1.99 2.51 2.28 1.97 3.03 2.67 2.20
OECDEurope® ....................... 15.36 15.04 14.74 14.31 15.74 14.24 12.20 16.31 14.27 12.20
Japan ... 5.02 4.81 4.68 4.46 4.85 4.27 3.39 4.80 4.02 3.1
SouthKorea ......................... 2.34 2.37 2.31 2.25 2.85 2.58 217 3.21 2.81 2.26
Australia and New Zealand ............. 1.08 1.06 1.04 1.01 1.20 1.09 0.96 1.36 1.20 1.06
TotalOECD . ........cciiiiiinnnnnns 49.35 48.27 47.24 46.26 52.58 47.50 42.51 56.49 49.64 43.86
Non-OECD

Russia.......cooiiiii 2.88 3.03 2.97 2.88 3.49 3.18 2.83 3.77 3.35 2.96
Other Europe and Eurasia®.............. 2.24 2.39 2.34 2.26 2.89 2.64 2.27 3.33 2.96 2.55
China ... 7.63 8.71 8.50 8.13 12.45 11.29 9.14 17.10 15.08 11.14
India ........ 2.46 2.67 2.60 2.47 3.92 3.51 2.76 5.22 4.52 3.12
Other Non-OECD Asia . ................ 6.28 6.52 6.39 6.06 8.52 7.75 6.34 10.23 9.03 7.27
MiddleEast . ......................... 6.42 7.05 7.02 6.61 8.74 8.26 7.72 10.16 9.45 8.79
Africa ... 3.22 3.58 3.49 3.23 4.30 3.90 3.21 4.59 4.02 3.33
Brazil ......... ... .. 2.37 2.61 2.55 2.37 3.14 2.84 2.39 3.79 3.32 2.65
Other Central and South America ........ 3.35 3.69 3.60 3.62 412 3.73 2.99 4.61 4.04 3.22
TotalNon-OECD .................... 36.85 40.25 39.46 37.64 51.55 47.10 39.64 62.80 55.77 45.01
Total Consumption ..............coovunnn 86.20 88.52 86.70 83.90 104.14 94.60 82.15 119.28 105.41 88.87
OPEC Production® ....................... 34.38 36.09 34.75 33.42 48.16 38.51 28.21 58.13 43.63 28.27
Non-OPEC Production® ................... 50.55 52.43 51.96 50.48 55.98 56.09 53.94 61.15 61.78 60.61
Net Eurasia Exports . ..................... 9.52 10.49 10.24 9.76 13.93 12.37 11.14 17.24 13.25 10.85
OPEC Market Share (percent) .............. 40.5 40.8 40.1 39.8 46.2 40.7 34.3 48.7 41.4 31.8

"Weighted average price delivered to U.S. refiners.

?Includes production of crude oil (including lease condensate), natural gas plant liquids, other hydrogen and hydrocarbons for refinery feedstocks, alcohol and other sources,
and refinery gains.

30PEC = Organization of Petroleum Exporting Countries - Algeria, Angola, Ecuador, Iran, Irag, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the United Arab Emirates, and
Venezuela.

“OECD Europe = Organization for Economic Cooperation and Development - Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom.

®Other Europe and Eurasia = Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Estonia, Georgia, Kazakhstan, Kyrgyzstan, Latvia,
Lithuania, Macedonia, Malta, Moldova, Montenegro, Romania, Serbia, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

SOther Asia = Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia (Kampuchea), Fiji, French Polynesia, Guam, Hong Kong, Indonesia, Kiribati, Laos, Malaysia, Macau,
Maldives, Mongolia, Myanmar (Burma), Nauru, Nepal, New Caledonia, Niue, North Korea, Pakistan, Papua New Guinea, Philippines, Samoa, Singapore, Solomon Islands, Sri
Lanka, Taiwan, Thailand, Tonga, Vanuatu, and Vietnam.

“Includes liquids produced from energy crops, natural gas, coal, extra-heavy oil, oil sands, and shale. Includes both OPEC and non-OPEC producers in the regional
breakdown.

8Includes both OPEC and non-OPEC consumers in the regional breakdown.

%Includes both conventional and unconventional liquids production.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 low sulfur light crude oil price: Energy Information Administration (EIA), Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” 2007 imported
crude oil price: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). 2007 quantities and projections: EIA, AEO2009 National Energy
Modeling System runs LP2009.D122308A, AEO2009.D120908A, and HP2009.D121108A and EIA, Generate World Oil Balance Model.
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Appendix D

Results from Side Cases

Table D1. Key Results for Residential and Commercial Sector Technology Cases

2010 2020
i . Best . Best
Energy Consumption 2007 Tecﬁ?sl)ogy Reference Tec::ﬂ)';ogy Available Tecﬁg?logy Reference Tec::g;ogy Available
Technology Technology
Residential
Energy Consumption
(quadrillion Btu)
Liquefied Petroleum Gases ........ 0.50 0.49 0.49 0.49 0.48 0.50 0.49 0.48 0.46
Kerosene ...................... 0.08 0.08 0.08 0.08 0.07 0.08 0.07 0.07 0.06
Distillate Fuel Oil ................ 0.78 0.72 0.72 0.72 0.71 0.62 0.60 0.58 0.54
Liquid Fuels and Other Petroleum 1.35 1.29 1.29 1.28 1.27 1.20 1.16 1.13 1.06
NaturalGas .................... 4.86 4.93 4.92 4.90 4.81 5.25 5.10 4.94 4.24
Coal ........iiii 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Renewable Energy’ .............. 0.43 0.43 0.43 0.43 0.42 0.49 0.48 0.47 0.44
Electricity ........... ... .. ... ... 4.75 4.81 4.80 4.78 4.35 5.26 5.12 4.82 4.04
Delivered Energy ............. 11.40 11.46 11.44 11.39 10.87 12.20 11.86 11.38 9.79
Electricity Related Losses ......... 10.36 10.46 10.44 10.40 9.48 11.11 10.81 10.19 8.53
Total .............coiiii, 21.76 21.92 21.88 21.80 20.34 23.31 22.67 21.57 18.32
Delivered Energy Intensity
(million Btu per household) ....... 100.2 98.6 98.4 98.0 93.4 94.0 91.4 87.7 75.5
Nonmarketed Renewables
Consumption (quadrillion Btu) . . ... 0.01 0.01 0.01 0.01 0.01 0.06 0.07 0.08 0.10
Commercial
Energy Consumption
(quadrillion Btu)
Liquefied Petroleum Gases ........ 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10
Motor Gasoline? ................. 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kerosene ...................... 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Distillate Fuel Oil ................ 0.41 0.36 0.36 0.36 0.36 0.35 0.34 0.34 0.35
Residual Fuel Oil ................ 0.08 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08
Liquid Fuels and Other Petroleum 0.63 0.58 0.58 0.58 0.58 0.59 0.58 0.58 0.59
NaturalGas .................... 3.10 3.15 3.14 3.12 3.1 3.38 3.34 3.27 3.20
Coal ... 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Renewable Energy® . ............. 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Electricity . .......... ... .. ... ... 4.58 4.76 4.75 4.74 4.66 5.74 5.57 5.41 4.66
Delivered Energy ............. 8.50 8.67 8.66 8.63 8.53 9.89 9.69 9.45 8.64
Electricity Related Losses ......... 9.99 10.36 10.35 10.32 10.14 12.12 11.77 11.44 9.85
Total ..........ccciviiunnt, 18.49 19.04 19.01 18.95 18.68 22.01 21.46 20.89 18.49
Delivered Energy Intensity
(thousand Btu per square foot) . ... 110.0 106.9 106.7 106.3 105.2 107.1 105.0 102.5 93.7
Commercial Sector Generation
Net Summer Generation Capacity
(megawatts)
NaturalGas .................. 658 697 699 699 700 1039 1244 1454 1464
Solar Photovoltaic ............. 375 749 749 749 749 1190 1275 1434 1717
Wind ... 18 18 18 18 18 52 64 99 108
Electricity Generation
(billion kilowatthours)
NaturalGas .................. 4.74 5.02 5.03 5.03 5.04 7.48 9.00 10.53 10.60
Solar Photovoltaic ............. 0.59 1.20 1.20 1.20 1.20 1.90 2.06 2.32 2.77
Wind ... 0.02 0.02 0.02 0.02 0.02 0.07 0.09 0.14 0.16
Nonmarketed Renewables
Consumption (quadrillion Btu) .. ... 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04

"Includes wood used for residential heating. See Table A4 and/or Table A17 for estimates of nonmarketed renewable energy consumption for geothermal heat pumps, solar thermal
hot water heating, and solar photovoltaic electricity generation.
2Includes ethanol (blends of 10 percent or less) and ethers blended into gasoline.
3Includes commercial sector consumption of wood and wood waste, landfill gas, municipal solid waste, and other biomass for combined heat and power.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports. Side cases
were run without the fully integrated modeling system, so not all feedbacks are captured. The reference case ratio of electricity losses to electricity use was used to compute electricity

losses for the technology cases.

Source: Energy Information Administration, AEO2009 National Energy Modeling System, runs BLDFRZN.D121008A, AEO2009.D120908A, BLDHIGH.D121008A, and

BLDBEST.D121008A.
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Results from Side Cases

2030 Annual Growth 2007-2030 (percent)

. Best . Best
Tecf]?l?)glo Reference Tec::g;o Available Tecﬁ?l?)glo Reference Tec::li'?o Available
9y 9y Technology 9y 9y Technology
0.54 0.52 0.49 0.47 0.3% 0.2% -0.1% -0.3%
0.08 0.07 0.07 0.05 -0.2% -0.5% -0.9% -1.9%
0.55 0.51 0.49 0.43 -1.5% -1.8% -2.0% -2.5%
1.16 1.10 1.04 0.95 -0.7% -0.9% -1.1% -1.5%
5.36 5.07 4.88 3.64 0.4% 0.2% 0.0% -1.2%
0.01 0.01 0.01 0.01 -0.5% -0.8% -0.9% -1.0%
0.53 0.50 0.48 0.44 0.9% 0.7% 0.5% 0.1%
6.01 5.69 5.31 4.22 1.0% 0.8% 0.5% -0.5%
13.07 12.36 11.72 9.26 0.6% 0.4% 0.1% -0.9%
12.34 11.69 10.90 8.66 0.8% 0.5% 0.2% -0.8%
25.42 24.05 22.62 17.92 0.7% 0.4% 0.2% -0.8%
92.6 87.6 83.0 65.6 -0.3% -0.6% -0.8% -1.8%
0.06 0.08 0.11 0.15 10.0% 11.5% 12.9% 14.5%
0.10 0.10 0.10 0.10 0.3% 0.3% 0.3% 0.3%
0.05 0.05 0.05 0.05 0.4% 0.4% 0.4% 0.4%
0.01 0.01 0.01 0.01 1.4% 1.4% 1.4% 1.4%
0.35 0.34 0.34 0.35 -0.7% -0.8% -0.8% -0.6%
0.08 0.08 0.08 0.08 0.2% 0.3% 0.2% 0.2%
0.59 0.59 0.58 0.60 -0.3% -0.3% -0.3% -0.2%
3.56 3.54 3.52 3.43 0.6% 0.6% 0.6% 0.4%
0.06 0.06 0.06 0.06 -0.0% -0.0% -0.0% -0.0%
0.12 0.12 0.12 0.12 0.0% 0.0% 0.0% 0.0%
6.65 6.31 5.98 4.76 1.6% 1.4% 1.2% 0.2%
10.99 10.62 10.27 8.98 1.1% 1.0% 0.8% 0.2%
13.66 12.96 12.28 9.79 1.4% 1.1% 0.9% -0.1%
24.65 23.59 22.56 18.77 1.3% 1.1% 0.9% 0.1%
106.4 102.9 99.5 87.0 -0.1% -0.3% -0.4% -1.0%
1991 3524 4897 5147 4.9% 7.6% 9.1% 9.4%
1547 2296 3485 5449 6.4% 8.2% 10.2% 12.3%
214 286 704 1313 11.4% 12.8% 17.3% 20.5%
14.34 25.59 35.57 37.39 4.9% 7.6% 9.2% 9.4%
244 3.74 5.72 8.94 6.4% 8.4% 10.4% 12.5%
0.31 0.42 1.01 1.84 11.9% 13.3% 17.7% 20.8%
0.04 0.04 0.05 0.07 1.4% 2.0% 2.9% 4.0%
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Results from Side Cases

Table D2. Key Results for Industrial Sector Technology Cases

2010 2020 2030
Consumption and Indicators 2007 2009 High 2009 High 2009 High
Technology| Reference Technology[Technology| Reference Technology|Technology| Reference Technology
Value of Shipments
(billion 2000 dollars)

Manufacturing ..................... 4261 3963 3963 3963 5150 5150 5150 6671 6671 6671

Nonmanufacturing .................. 1490 1277 1277 1277 1603 1603 1603 1780 1780 1780
Total .....coiiiii e 5750 5240 5240 5240 6753 6753 6753 8451 8451 8451

Energy Consumption excluding Refining'
(quadrillion Btu)

Liquefied Petroleum Gases ........... 2.34 2.01 1.98 1.96 2.04 1.77 1.55 1.95 1.66 1.42
Heatand Power .................. 0.18 0.16 0.15 0.15 0.17 0.15 0.15 0.18 0.16 0.15
Feedstocks ...................... 2.16 1.85 1.83 1.80 1.88 1.61 1.40 1.78 1.50 1.27

Motor Gasoline .................... 0.36 0.35 0.34 0.34 0.37 0.34 0.32 0.40 0.36 0.32

Distillate Fuel Oil ................... 1.27 117 117 1.16 1.28 1.18 1.10 1.39 1.23 1.1

Residual Fuel Oil .. ................. 0.24 0.15 0.15 0.15 0.18 0.16 0.15 0.19 0.16 0.15

Petrochemical Feedstocks ........... 1.30 1.01 1.01 1.00 1.18 1.13 1.08 1.14 1.05 0.99

Petroleum Coke . ................... 0.36 0.27 0.27 0.26 0.33 0.29 0.26 0.38 0.31 0.27

Asphaltand Road Oil .. .............. 1.19 0.98 0.96 0.95 1.26 1.08 0.93 1.38 1.12 0.92

Miscellaneous Petroleum? . ........... 0.62 0.31 0.30 0.30 0.27 0.21 0.19 0.30 0.21 0.19
Petroleum Subtotal . ............... 7.68 6.25 6.18 6.13 6.91 6.15 5.58 7.13 6.10 5.37

Natural Gas Heat and Power .. ........ 5.14 5.08 5.02 5.01 5.69 4.86 4.79 6.17 5.11 4.97

Natural Gas Feedstocks ............. 0.55 0.51 0.51 0.50 0.59 0.50 0.44 0.54 0.44 0.37

Lease and Plant Fuel® ............... 1.20 1.27 1.27 1.27 1.33 1.33 1.33 1.47 1.47 1.47
Natural Gas Subtotal .............. 6.89 6.87 6.80 6.79 7.61 6.69 6.56 8.17 7.02 6.81

Metallurgical Coal and Coke* ......... 0.62 0.57 0.56 0.56 0.56 0.50 0.44 0.57 0.49 0.39

Other Industrial Coal . ............... 1.15 1.18 1.18 1.17 117 1.09 1.05 1.20 1.10 1.03
Coal Subtotal .................... 1.77 1.75 1.74 1.73 1.72 1.60 1.49 1.76 1.59 1.42

Renewables® ...................... 1.64 1.48 1.48 1.48 1.61 1.64 1.69 1.88 1.96 2.08

Purchased Electricity . ............... 3.27 3.18 3.15 3.10 3.49 3.27 3.06 3.83 3.45 3.11

Delivered Energy ................. 21.26 19.53 19.36 19.24 21.34 19.35 18.38 22.77 20.11 18.79
Electricity Related Losses ............ 7.13 6.91 6.86 6.75 7.38 6.91 6.66 7.87 7.09 6.76
Total ... 28.40 26.44 26.22 25.99 28.72 26.25 25.04 30.65 27.20 25.56
Delivered Energy Use per Dollar
of Shipments
(thousand Btu per 2000 dollar) . ....... 3.70 3.73 3.69 3.67 3.16 2.86 2.72 2.69 2.38 2.22
Onsite Industrial Combined Heat and
Power
Capacity (gigawatts) ................ 22.02 23.00 23.04 23.13 25.60 25.84 26.71 28.38 29.16 31.42
Generation (billion kilowatthours) ... ... 119.66 125.89 126.15 126.80 144.22 14585 15151 163.93 169.15 183.55

"Fuel consumption includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes lubricants and miscellaneous petroleum products.

3Represents natural gas used in the field gathering and processing plant machinery.

“Includes net coal coke imports.

SIncludes consumption of energy from hydroelectric, wood and wood waste, municipal solid waste, and other biomass.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports. Side cases
were run without the fully integrated modeling system, so not all feedbacks are captured. The reference case ratio of electricity losses to electricity use was used to compute electricity
losses for the technology cases.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs INDFRZN.D121608A, AEO2009.D120908A, and INDHIGH.D121608A.
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Results from Side Cases

Table D3. Key Results for Transportation Sector Technology Cases

2010 2020 2030
Consumption and Indicators 2007 Low High Low High Low High
[Technology Reference [Technology|Technology Reference [Technology[Technology Reference Technology
Level of Travel
(billion vehicle miles traveled)

Light-Duty Vehicles less than 8,500 . . 2702 2747 2747 2747 3155 3161 3165 3813 3827 3837

Commercial Light Trucks" .. ........ 72 67 67 67 85 85 85 105 105 105

Freight Trucks greater than 10,000 .. 248 232 232 232 303 303 303 378 378 378

(billion seat miles available)
Alr 1036 951 951 951 1138 1138 1138 1410 1410 1410
(billion ton miles traveled)
Rail ... .. .. 1733 1664 1664 1664 1927 1927 1927 2193 2193 2193
Domestic Shipping .. ............. 662 629 629 629 744 744 744 839 839 839
Energy Efficiency Indicators
(miles per gallon)

Tested New Light-Duty Vehicle? . . . .. 26.3 26.9 26.9 27.2 34.6 35.5 36.0 36.9 38.0 39.0
NewCar® ............ccvvvnn. 30.3 30.6 30.7 31.4 38.1 39.1 40.2 40.4 41.4 43.2
New Light Truck? ............... 23.1 23.6 23.6 23.6 30.6 30.7 30.9 32.5 33.1 33.7

Light-Duty Stock® ................ 20.6 20.7 20.7 20.7 24.4 24.7 25.0 28.3 28.9 29.5

New Commercial Light Truck' ...... 15.4 15.6 15.7 15.7 19.5 19.6 19.8 19.8 20.3 20.9

Stock Commercial Light Truck' ... .. 14.4 14.8 14.8 14.8 17.4 17.6 17.7 19.5 19.8 201

Freight Truck ................... 6.0 6.0 6.0 6.0 6.3 6.5 6.8 6.5 6.9 7.2

(seat miles per gallon)
Aircraft . ... ... 62.8 64.4 64.4 64.5 67.8 68.1 68.8 721 73.6 75.3
(ton miles per thousand Btu)
Rail ....... ... 2.9 2.9 2.9 2.9 2.9 3.0 3.1 29 3.0 3.2
Domestic Shipping ............... 2.0 2.0 2.0 2.0 2.0 2.0 2.1 2.0 2.0 22
Energy Use (quadrillion Btu)
by Mode

Light-Duty Vehicles . . ............. 16.47 16.21 16.20 16.19 16.01 15.80 15.66 16.83 16.51 16.22

Commercial Light Trucks' . ......... 0.62 0.57 0.57 0.57 0.61 0.61 0.60 0.68 0.67 0.66

Bus Transportation ............... 0.27 0.27 0.27 0.27 0.28 0.27 0.26 0.30 0.28 0.27

Freight Trucks . .................. 5.15 4.82 4.81 4.80 6.01 5.79 5.59 7.25 6.90 6.58

Rail, Passenger ................. 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06

Rail, Freight .................... 0.59 0.57 0.57 0.57 0.66 0.65 0.63 0.75 0.73 0.69

Shipping, Domestic . .. ............ 0.34 0.32 0.32 0.32 0.38 0.37 0.36 0.43 0.42 0.38

Shipping, International ............ 0.88 0.80 0.80 0.80 0.90 0.90 0.89 0.91 0.91 0.90

Recreational Boats ............... 0.25 0.25 0.25 0.25 0.26 0.26 0.26 0.28 0.28 0.28

Alr 2.71 2.45 2.45 2.45 2.89 2.87 2.84 3.61 3.54 3.46

MilitaryUse .. ................... 0.70 0.74 0.74 0.74 0.74 0.74 0.74 0.78 0.78 0.78

Lubricants . .............. .. .. ... 0.14 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15

Pipeline Fuel . ................... 0.64 0.64 0.64 0.64 0.69 0.69 0.69 0.72 0.72 0.72
Total .............coiiian.. 28.82 27.82 27.81 27.78 29.63 29.15 28.72 32.74 31.94 31.14

by Fuel

Liquefied Petroleum Gases ........ 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01

E85% .. ... ... 0.00 0.00 0.00 0.00 0.88 0.85 0.85 2.32 2.18 2.19

Motor Gasoline® ................. 17.29 16.94 16.93 16.92 15.72 15.56 15.42 14.63 14.49 14.24

JetFuel® ....................... 3.23 3.00 3.00 3.00 3.43 3.42 3.39 4.19 412 4.04

Distillate Fuel Oil" ................ 6.48 6.14 6.13 6.12 7.63 7.36 7.1 9.54 9.09 8.64

Residual Fuel Oil ................ 0.95 0.86 0.86 0.86 0.98 0.98 0.97 1.01 1.00 0.99

Liquid Hydrogen . ................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Other Petroleum® ................ 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.18 0.18
Liquid Fuels and Other Petroleum . . 28.14 27.13 27.11 27.09 28.84 28.36 27.94 31.89 31.09 30.29

Pipeline Fuel Natural Gas . ... ...... 0.64 0.64 0.64 0.64 0.69 0.69 0.69 0.72 0.72 0.72

Compressed Natural Gas . ......... 0.02 0.03 0.03 0.03 0.07 0.07 0.06 0.09 0.09 0.08

Electricity . ......... ... .. ... .... 0.02 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05
Delivered Energy .............. 28.82 27.82 27.81 27.78 29.63 29.15 28.72 32,74 31.94 31.14

Electricity Related Losses ......... 0.05 0.05 0.05 0.05 0.06 0.07 0.07 0.09 0.10 0.11
Total ..., 28.87 27.82 27.86 27.78 29.63 29.22 28.72 32.74 32.05 31.14

'"Commercial trucks 8,500 to 10,000 pounds.

2Environmental Protection Agency rated miles per gallon.

3Combined car and light truck “on-the-road” estimate.

“E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

SIncludes ethanol (blends of 10 percent or less) and ethers blended into gasoline.

SIncludes only kerosene type.

"Diesel fuel for on- and off- road use.

8Includes aviation gasoline and lubricants.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports. Side cases
were run without the fully integrated modeling system, so not all feedbacks are captured. The reference case ratio of electricity losses to electricity use was used to compute electricity
losses for the technology cases.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs TRNLOW.D011409A, AEO2009.D120908A, and TRNHIGH.D011409A.
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Results from Side Cases

Table D4. Key Results for Integrated Technology Cases

2010 2020 2030
Consumption and Emissions 2007 2009 High 2009 High 2009 High
[Technology Reference [Technology|Technology Reference [Technology[Technology Reference Technology
Energy Consumption by Sector
(quadrillion Btu)
Residential . ...................... 11.40 11.46 11.44 11.40 12.13 11.86 11.44 12.97 12.36 11.82
Commercial ...................... 8.50 8.67 8.66 8.63 9.78 9.69 9.56 10.86 10.62 10.40
Industrial' . ....... ... ... 25.29 24.05 23.83 23.72 26.64 24.73 23.89 28.97 26.33 25.13
Transportation .................... 28.82 27.83 27.81 27.78 29.59 29.15 28.76 32.61 31.94 31.23
Electric Power? ................... 40.67 41.18 41.02 40.82 45.26 44.22 42.90 49.50 48.03 46.13
Total .......coviiii i 101.89  100.24 99.85 99.50 108.82 105.44 102.85 118.38 113.56 109.77
Energy Consumption by Fuel
(quadrillion Btu)
Liquid Fuels and Other Petroleum® . . .. 40.75 37.97 37.89 37.82 40.14 38.93 38.06 43.36 41.60 40.13
NaturalGas ...................... 23.70 23.26 23.20 22.98 25.44 24.09 22.87 27.81 25.04 23.52
Coal ... 22.74 22.93 22.91 22.85 24.50 23.98 23.34 27.16 26.56 25.38
Nuclear Power . ................... 8.41 8.45 8.45 8.45 9.01 8.99 9.20 8.81 9.47 9.72
Renewable Energy* ................ 6.05 7.42 7.20 7.19 9.53 9.26 9.21 10.89 10.67 10.88
Other® .......................... 0.23 0.21 0.21 0.21 0.22 0.19 0.17 0.36 0.22 0.14
Total .......coviiii i 101.89  100.24 99.85 99.50 108.82 105.44 102.85 118.38 113.56 109.77
Energy Intensity (thousand Btu
per 2000 dollar of GDP) ............. 8.84 8.51 8.48 8.45 7.03 6.79 6.61 5.90 5.65 5.45
Carbon Dioxide Emissions by Sector
(million metric tons)
Residential . ...................... 346 351 351 349 360 351 343 363 344 333
Commercial ...................... 216 215 214 213 225 226 224 236 236 236
Industrial' . ........ ... ... ... ..., 987 974 965 962 1055 973 943 1145 1030 980
Transportation .................... 2009 1888 1886 1884 1969 1937 1908 2122 2075 2021
Electric Power® . .................. 2433 2383 2385 2373 2550 2497 2398 2840 2729 2574
Total ...t 5991 5810 5801 5782 6159 5982 5817 6705 6414 6144
Carbon Dioxide Emissions by Fuel
(million metric tons)
Petroleum ........ .. ... .. .. L. 2580 2399 2396 2393 2485 2427 2386 2654 2564 2485
NaturalGas ...................... 1237 1221 1218 1207 1335 1265 1202 1462 1318 1238
Coal ... 2162 2178 2176 2171 2327 2278 2217 2577 2521 2410
Other’ .......................... 12 12 12 12 12 12 12 12 12 12
Total .......coviiii i 5991 5810 5801 5782 6159 5982 5817 6705 6414 6144
Carbon Dioxide Emissions
(tons perperson) .................. 19.8 18.7 18.6 18.6 18.0 17.5 17.0 17.9 171 16.4

"Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. Petroleum coke, which is a solid, is included.
Also included are natural gas plant liquids, crude oil consumed as a fuel, and liquid hydrogen.

“Includes grid-connected electricity from conventional hydroelectric; wood and wood waste; landfill gas; biogenic municipal solid waste; other biomass; wind; photovoltaic and
solar thermal sources; and non-electric energy from renewable sources, such as active and passive solar systems, and wood; and both the ethanol and gasoline components of
EB85, but not the ethanol component of blends less than 85 percent. Excludes electricity imports using renewable sources and nonmarketed renewable energy.

SIncludes non-biogenic municipal waste and net electricity imports.

fIncludes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

"Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.

Btu = British thermal unit.

GDP = Gross domestic product.

Note: Includes end-use, fossil electricity, and renewable technology assumptions. Totals may not equal sum of components due to independent rounding. Data for 2007 are
model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs LTRKITEN.D011509A, AEO2009.D120908A, and HTRKITEN.D011509A.
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Results from Side Cases

Table D5. Key Results for Advanced Nuclear Cost Cases
(Gigawatts, Unless Otherwise Noted)

2010 2020 2030
Net Surpm.er Capacity, Gengration, 2007 High Low High Low High Low
Emissions, and Fuel Prices Nuclear |Reference| Nuclear | Nuclear |Reference| Nuclear | Nuclear |Reference| Nuclear
Cost Cost Cost Cost Cost Cost
Capacity
CoalSteam ............. ... 311.2 321.0 321.0 321.0 3271 327.0 327.0 364.0 352.5 338.7
Oil and Natural Gas Steam ............... 118.8 118.4 118.4 118.4 101.3 101.8 101.8 100.6 100.5 100.3
Combined Cycle ....................... 181.0 194.8 194.8 194.8 205.2 202.7 199.9 260.0 237.7 231.6
Combustion Turbine/Diesel ............... 133.3 142.0 142.1 142.2 155.2 155.8 155.2 198.2 201.0 204.3
NuclearPower . ........................ 100.5 101.2 101.2 101.2 105.1 108.4 113.8 74.3 112.6 132.2
Pumped Storage . ........... ... 215 215 215 215 215 215 215 215 215 215
FuelCells . ........ . i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources . ................... 101.5 115.5 115.6 115.5 122.7 1223 122.4 142.3 138.8 136.9
Distributed Generation (Natural Gas) ....... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3
Combined Heat and Power' .............. 27.8 325 32.6 325 47.3 47.3 47.3 62.8 62.6 62.3
Total ..o 995.6 1046.9 1047.1 1047.0 10853 1086.8 1088.8 1223.8 12274 1228.0
Cumulative Additions
CoalSteam .....................o... 0.0 11.3 11.3 11.3 18.0 18.0 18.0 55.0 43.6 29.7
QOil and Natural Gas Steam ............... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Combined Cycle ....................... 0.0 13.8 13.8 13.8 241 21.7 18.8 79.0 56.6 50.5
Combustion Turbine/Diesel ............... 0.0 9.1 9.1 9.2 271 27.8 271 70.0 73.0 76.3
Nuclear Power . ............. ... ........ 0.0 0.0 0.0 0.0 1.2 4.5 9.9 1.2 13.1 32.7
Pumped Storage . ............ .. .. ..., 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FuelCells........ ... . .. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources .................... 0.0 14.0 14.1 14.0 21.2 20.9 21.0 40.8 374 354
Distributed Generation . . . ................ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3
Combined Heat and Power' .............. 0.0 4.7 4.8 4.7 19.5 19.5 19.5 35.0 34.8 34.6
Total ..ot e 0.0 52.9 53.1 53.1 111.2 112.4 114.4 281.3 258.7 259.5
Cumulative Retirements . ................. 0.0 2.3 2.3 2.3 24.8 24.5 24.5 56.4 30.2 30.4
Generation by Fuel (billion kilowatthours)
Coal ..o 2002 2038 2038 2038 2127 2125 2118 2464 2367 2252
Petroleum . ........ ... ... . L. 61 43 43 43 45 45 44 46 46 46
NaturalGas ............. ..., 814 738 737 738 816 801 771 1037 880 858
NuclearPower . ........................ 806 809 809 809 840 862 903 594 907 1062
Pumped Storage ............. ... ... ... 0 1 1 1 1 1 1 1 1 1
Renewable Sources .................... 318 415 415 415 550 549 548 629 614 610
Distributed Generation . . . ................ 0 0 0 0 0 0 0 0 0 0
Combined Heat and Power' .............. 153 174 174 175 237 237 237 338 337 336
Total ..ot e 4155 4217 4217 4218 4616 4618 4622 5109 5153 5163
Carbon Dioxide Emissions by the Electric
Power Sector (million metric tons)?
Petroleum . ........ ... ... .. . ... 66 38 38 38 40 40 39 41 41 41
NaturalGas ...................oou.. 376 341 341 341 362 357 346 431 378 370
Coal ... 1980 1995 1995 1995 2090 2089 2080 2375 2299 2203
Other® .. ... . . ... .. 12 12 12 12 12 12 12 12 12 12
Total .....oiiii i e 2433 2385 2385 2385 2503 2497 2477 2858 2729 2625
Prices to the Electric Power Sector?
(2007 dollars per million Btu)
Petroleum . ....... ... .. ... . L, 9.42 13.60 13.64 13.57 19.01 19.01 19.01 21.20 21.28 21.18
NaturalGas ............... ..., 7.02 6.59 6.59 6.58 7.24 7.15 7.02 9.29 8.70 8.65
Coal ... 1.78 1.89 1.89 1.89 1.92 1.92 1.92 2.08 2.04 2.01

"Includes combined heat and power plants and electricity-only plants in commercial and industrial sectors. Includes small on-site generating systems in the residential, commercial,
and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not connected
to the distribution or transmission systems.

2Includes electricity-only and combined heat and power plants whose primary business to sell electricity, or electricity and heat, to the public.

®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs HCNUC09.D121108A, AEO2009.D120908A, and LCNUC09.D121108A.
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Results from Side Cases

Table D6. Key Results for Electric Power Sector Fossil Technology Cases
(Gigawatts, Unless Otherwise Noted)

2010 2020 2030
Net Summer.Capacity, nge_ration 2007 High o High o High ow
Gonsumption, and Emissions Fossil Cost Reference Fossil Cost[Fossil Cost Reference Fossil Cost[Fossil Cost| Reference Fossil Cost
Capacity
Pulverized Coal ............. ... .. ... ... 310.7 320.5 320.5 320.5 3241 324.0 324.3 327.0 345.6 369.5
Coal Gasification Combined-Cycle ......... 0.5 0.5 0.5 0.5 3.0 3.0 3.0 3.0 6.9 20.0
Conventional Natural Gas Combined-Cycle .. 181.0 194.8 194.8 194.8 196.3 196.4 196.6 196.6 196.5 196.9
Advanced Natural Gas Combined-Cycle . . . .. 0.0 0.0 0.0 0.0 25 6.3 121 29.8 411 47.4
Conventional Combustion Turbine ......... 133.3 139.6 140.6 140.9 136.5 138.5 138.8 145.6 140.9 138.9
Advanced Combustion Turbine ............ 0.0 1.5 1.5 1.5 16.9 17.3 20.7 62.7 60.1 51.9
FuelCells ........ ... i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear ......... ... i 100.5 101.2 101.2 101.2 110.2 108.4 105.1 119.1 112.6 100.7
Oil and Natural Gas Steam . .............. 118.8 118.4 118.4 118.4 99.9 101.8 103.9 99.8 100.5 100.2
Renewable Sources/Pumped Storage . . . .. .. 122.9 137.0 137.0 137.0 143.7 143.6 143.4 170.0 160.1 155.0
Distributed Generation . . ................. 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1.8 0.3 0.0
Combined Heat and Power' .............. 27.8 32.5 32.6 325 47.4 47.3 47.2 62.9 62.6 61.7
Total .....coiiii i 995.6 1046.0 1047.1 1047.3 1080.6 1086.6 10949 1218.3 1227.2 1242.3
Cumulative Additions
Pulverized Coal ........................ 0.0 11.3 11.3 11.3 16.6 16.6 16.8 19.6 38.2 62.5
Coal Gasification Combined-Cycle ......... 0.0 0.0 0.0 0.0 14 1.4 1.4 1.4 5.4 18.0
Conventional Natural Gas Combined-Cycle .. 0.0 13.8 13.8 13.8 15.3 15.4 15.6 15.5 15.5 15.9
Advanced Natural Gas Combined-Cycle . . . .. 0.0 0.0 0.0 0.0 25 6.3 12.1 29.8 411 47.4
Conventional Combustion Turbine ......... 0.0 6.6 7.6 8.0 9.0 10.5 10.1 18.0 12.9 10.2
Advanced Combustion Turbine ............ 0.0 1.5 1.5 15 16.9 17.3 20.7 62.7 60.1 51.9
FuelCells . ....... .. i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear . ........ ... . 0.0 0.0 0.0 0.0 6.3 4.5 1.2 19.6 13.1 1.2
Oil and Natural Gas Steam ............... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources . ................... 0.0 141 14.1 14.1 211 20.9 20.7 47.3 37.4 32.3
Distributed Generation .. ................. 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1.8 0.3 0.0
Combined Heat and Power' .............. 0.0 4.7 4.8 4.7 19.6 19.5 19.4 35.1 34.8 33.9
Total ... 0.0 52.0 53.1 53.4 108.7 112.4 117.8 250.9 258.7 273.3
Cumulative Retirements . ................. 0.0 23 23 23 26.8 24,5 21.6 31.4 30.2 29.7
Generation by Fuel (billion kilowatthours)
Coal ..o 2002 2038 2038 2038 2122 2125 2129 2225 2367 2596
Petroleum ........... ... .. ... ... ... 61 43 43 43 45 45 45 46 46 46
NaturalGas ............ ... i, 814 737 737 737 786 801 822 908 880 808
NuclearPower . .......... .. ... ........ 806 809 809 809 875 862 840 959 907 817
Renewable Sources/Pumped Storage . . . .. .. 319 416 415 416 551 549 549 654 615 605
Distributed Generation .. ................. 0 0 0 0 0 0 0 3 0 0
Combined Heat and Power' .............. 153 174 174 174 237 237 237 339 337 333
Total ......oiii i 4155 4217 4217 4217 4616 4618 4622 5134 5153 5206
Fuel Consumption by the Electric Power
Sector (quadrillion Btu)?
Coal ..o 20.84 21.03 21.03 21.03 21.97 22.01 22.05 23.09 24.25 26.03
Petroleum . ... ... ... 0.67 0.49 0.49 0.49 0.51 0.51 0.51 0.52 0.53 0.53
NaturalGas ............ ... .. .. ... 7.06 6.43 6.42 6.43 6.64 6.73 6.85 7.39 7.12 6.55
Nuclear Power . ......... ... ... .. ... ... 8.41 8.45 8.45 8.45 9.13 8.99 8.77 10.01 9.47 8.53
Renewable Sources . ................... 3.45 4.43 4.42 4.42 5.81 5.79 5.79 6.73 6.43 6.33
Total .......cvvii i 40.56 40.95 40.94 40.94 44.19 44.16 44.09 47.86 47.93 48.10
Carbon Dioxide Emissions by the Electric
Power Sector (million metric tons)?
Coal ..ot 1980 1995 1995 1994 2085 2089 2092 2190 2299 2464
Petroleum . ....... .. .. 66 38 38 38 40 40 40 40 41 41
NaturalGas ............ ... ... .. ..., 376 341 341 341 352 357 363 392 378 348
Other® ... 12 12 12 12 12 12 12 12 12 12
Total ... 2433 2385 2385 2385 2488 2497 2507 2634 2729 2864

‘Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors. Includes small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not

connected to the distribution or transmission systems.

2Includes electricity-only and combined heat and power plants whose primary business to sell electricity, or electricity and heat, to the public.
®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.
Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs HCFOSS09.D121108A, AEO2009.D120908A, and LCFOSS09.D121608A.
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Results from Side Cases

Table D7. Key Results for Electric Power Sector Plant Capital Cost Cases
(Gigawatts, Unless Otherwise Noted)

2020 2030
""éf:s’?,ﬂf,’t,‘j?,”:ﬁﬁyaﬁTs’;‘if’,,";“ 2007 | Falling Frozen |High Plant| Falling Frozen |High Plant
’ Plant Costs Reference Plant Costs| Costs [Plant Costs Reference Plant Costs| Costs
Capacity
PulverizedCoal ............ ... ... ......... 310.7 3241 324.0 3241 324.0 348.3 345.6 335.5 324.4
Coal Gasification Combined-Cycle ............. 0.5 3.0 3.0 3.0 3.0 13.1 6.9 6.0 3.0
Conventional Natural Gas Combined-Cycle ...... 181.0 196.4 196.4 196.7 196.5 196.5 196.5 197.2 197.0
Advanced Natural Gas Combined-Cycle ... ... ... 0.0 8.9 6.3 8.4 6.4 39.8 411 53.6 56.0
Conventional Combustion Turbine ............. 133.3 139.1 138.5 137.4 135.2 138.9 140.9 143.8 144.6
Advanced Combustion Turbine ................ 0.0 20.1 17.3 14.9 14.1 60.2 60.1 59.5 63.5
FuelCells . ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear ... ... 100.5 111.4 108.4 105.1 105.1 121.6 112.6 100.7 100.7
Oil and Natural Gas Steam ................... 118.8 103.0 101.8 99.9 99.9 99.5 100.5 99.8 99.8
Renewable Sources/Pumped Storage . .. ........ 122.9 143.8 143.6 143.5 143.1 174.4 160.1 155.8 151.4
Distributed Generation . . . .................... 0.0 0.1 0.0 0.0 0.0 1.6 0.3 0.0 0.0
Combined Heat and Power' .................. 27.8 47.2 47.3 47.3 474 61.6 62.6 63.0 63.4
Total ..o e 995.6 1097.1 1086.6 1080.4 1074.7 1255.5 1227.2 12149 1203.9
Cumulative Additions
Pulverized Coal ............ ... .. ... 0.0 16.6 16.6 16.6 16.6 40.9 38.2 28.0 17.0
Coal Gasification Combined-Cycle ............. 0.0 14 1.4 1.4 14 11.5 5.4 4.4 14
Conventional Natural Gas Combined-Cycle .. .... 0.0 15.4 15.4 15.7 15.5 15.5 15.5 16.2 16.0
Advanced Natural Gas Combined-Cycle ......... 0.0 8.9 6.3 8.4 6.4 39.8 411 53.6 56.0
Conventional Combustion Turbine ............. 0.0 10.5 10.5 9.4 8.6 111 12.9 15.8 18.0
Advanced Combustion Turbine . ............... 0.0 201 17.3 14.9 14.1 60.2 60.1 59.5 63.5
FuelCells . ... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear ......... i 0.0 7.5 45 1.2 1.2 221 13.1 1.2 1.2
Oil and Natural Gas Steam ................... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources ............ ... .. ... ... 0.0 211 20.9 20.8 20.4 51.7 374 33.1 28.7
Distributed Generation . . ..................... 0.0 0.1 0.0 0.0 0.0 1.6 0.3 0.0 0.0
Combined Heat and Power' .................. 0.0 19.4 19.5 19.5 19.6 33.8 34.8 35.2 35.6
Total ..ot e 0.0 121.0 112.4 107.9 103.8 288.2 258.7 247.0 237.5
Cumulative Retirements . ..................... 0.0 22.6 24.5 26.3 27.8 31.3 30.2 30.8 324
Generation by Fuel (billion kilowatthours)
Coal ..o 2002 2123 2125 2125 2125 2425 2367 2282 2168
Petroleum . ........ .. .. ... ... 61 45 45 45 45 47 46 46 46
NaturalGas .......... ..., 814 784 801 817 817 773 880 1021 1103
Nuclear Power . ....... ... ... ... ... ... 806 884 862 840 840 979 907 817 817
Renewable Sources/Pumped Storage . .. ........ 319 550 549 550 549 657 615 604 596
Distributed Generation .. .. ................... 0 0 0 0 0 1 0 0 0
Combined Heat and Power' .................. 153 237 237 237 237 333 337 339 341
Total ... e, 4155 4623 4618 4614 4614 5214 5153 5108 5071
Fuel Consumption by the Electric Power
Sector (quadrillion Btu)?
Coal .ot 20.84 22.00 22.01 22.01 22.01 24.67 24.25 23.52 22.55
Petroleum . ... ... 0.67 0.51 0.51 0.51 0.51 0.53 0.53 0.52 0.52
NaturalGas . ....... ..., 7.06 6.58 6.73 6.82 6.84 6.35 7.12 8.03 8.63
NuclearPower . ....... ... ... ... 8.41 9.23 8.99 8.77 8.77 10.21 9.47 8.53 8.53
Renewable Sources ............ ... .. ... ... 3.45 5.80 5.79 5.80 5.79 6.83 6.43 6.34 6.27
Total ..o e 40.56 44.24 44.16 44.04 44.05 48.72 47.93 47.07 46.62
Carbon Dioxide Emissions by the Electric
Power Sector (million metric tons)?
Coal ..ot 1980 2087 2089 2089 2089 2338 2299 2230 2139
Petroleum . ........ .. ... 66 39 40 40 40 41 41 40 40
NaturalGas ........ ..., 376 349 357 362 363 337 378 426 458
Other® ... ... . . 12 12 12 12 12 12 12 12 12
Total ..ot e 2433 2487 2497 2502 2503 2727 2729 2709 2649
Average Electricity Price (cents per kilowatthour) 9.1 9.3 9.4 9.4 9.5 9.9 10.4 10.7 10.9

"Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors. Includes small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not
connected to the distribution or transmission systems.

2Includes electricity-only and combined heat and power plants whose primary business to sell electricity, or electricity and heat, to the public.

®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs DECCST09.D121108A, AEO2009.D120908A, FRZCST09.D121108a, and
INCCST09.D121208A.
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Results from Side Cases

Table D8. Key Results for Greenhouse Gas Cases

2010 2020 2030
Emissions, Prices, and Consumption 2007 No GHG Reference | LW110 No GHG Reference| LW110 No GHG Reference | LW110
Concern Concern Concern
Greenhouse Gas Emissions
(million metric tons carbon dioxide equivalent)
Energy-related Carbon Dioxide ............. 5990.8 5805.0 5801.4 5699.4 6044.5 5982.3 5436.0 67450 64144 4614.8
Other Covered Emissions . ................ 334.9 334.8 334.8 334.8 376.6 376.7 346.1 4325 432.6 388.1
Total ... e 6325.7 6139.8 6136.2 6034.2 64211 63589 57822 7177.6 6847.0 5002.9
Total Greenhouse Gas Emissions .. ......... 72823 71204 7116.7 7014.7 7546.3 74839 6766.8 8501.7 81705 6177.9
Emissions Cap Assumed ... ............... -- -- -- -- -- -- 49240 -- -- 3860.0
Covered Emissions Net of Offsets .. ......... 6368.8 6139.8 6136.2 6034.2 6421.1 63589 4671.8 7177.6 6847.0 38454
Difference (banking) ..................... -- -- -- -- -- -- 252.2 -- -- 14.6
Emission Allowance Price (2007 dollars
per metric ton carbon dioxide equivalent) .. .. .. -- -- -- -- -- -- 36.03 -- -- 73.57
Energy Prices (2007 dollars per unit)
Liquid Fuels (dollars per gallon)
Transportation
Motor Gasoline® ...................... 2.82 2.79 2.84 2.79 3.59 3.60 3.85 3.79 3.88 437
JetFuel . ... ... ... ... 217 2.1 2.16 2.1 2.97 2.99 3.30 3.24 3.32 3.95
Diesel .. ...... ... 2.87 2.69 2.75 2.69 3.54 3.57 3.87 3.80 3.92 4.53
Natural Gas (dollars per thousand cubic feet)
Wellhead Price* ....................... 6.39 6.02 6.05 5.99 6.57 6.75 6.21 8.02 8.40 7.38
Residential .............. ... .. ... .. ... 13.05 12.40 12.43 12.37 12.64 12.85 14.84 14.29 14.71 18.97
ElectricPower® ........................ 7.22 6.74 6.77 6.70 7.15 7.35 9.01 8.47 8.94 12.51
Coal (dollars per million Btu)
Minemouth® . .......................... 1.27 1.44 1.44 1.43 1.41 1.39 1.38 1.54 1.46 1.38
ElectricPower® ........................ 1.78 1.89 1.89 1.85 1.94 1.92 5.25 2.16 2.04 8.72
Electricity (cents per kilowatthour) . .......... 9.1 9.0 9.0 9.0 9.3 9.4 10.2 10.1 10.4 12.7
Energy Consumption
(quadrillion Btu)
Liquid Fuels and Other Petroleum” .......... 40.75 37.93 37.89 37.91 38.97 38.93 38.35 41.66 41.60 39.87
NaturalGas ............ .. ..., 23.70 23.22 23.20 22.98 23.78 24.09 22.88 24.02 25.04 22.45
Coalt .. 22.74 22.90 22.91 21.93 24.80 23.98 20.30 30.62 26.56 16.40
Nuclear Power . ......... .. ... .. ... .. .... 8.41 8.45 8.45 8.45 8.77 8.99 9.36 8.58 9.47 12.21
Renewable/Other® . ...................... 6.28 7.40 7.41 8.67 9.46 9.45 11.38 10.87 10.90 15.68
Total ......coiiii 101.89 99.89 99.85 99.95 105.78 105.44 102.29 115.75 113.56 106.59

'Sales weighted-average price for all grades. Includes Federal, State and local taxes.

2Includes only kerosene type.

3Diesel fuel for on-road use. Includes Federal and State taxes while excluding county and local taxes.

“Represents lower 48 onshore and offshore supplies.

®Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes small power producers
and exempt wholesale generators.

®Includes reported prices for both open market and captive mines.

"Includes petroleum-derived fuels and non-petroleum derived fuels, such as ethanol and biodiesel, and coal-based synthetic liquids. Petroleum coke, which is a solid, is included.
Also included are natural gas plant liquids, crude oil consumed as a fuel, and liquid hydrogen.

8Excludes coal converted to coal-based synthetic liquids.

“Includes grid-connected electricity from landfill gas; municipal waste; wind; photovoltaic and solar thermal sources; and non-electric energy from renewable sources, such as
active and passive solar systems. Includes net electricity imports.

- - = Not applicable.

GHG = Greenhouse gas.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs NORSK2009.D120908A, AEO2009.D120908A, and CAP2009.D010909A.
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Results from Side Cases

Table D9. Key Results for Greenhouse Gas Cases
(Gigawatts, Unless Otherwise Noted)
2010 2020 2030
Net Summer Capacity, Generation 2007
Consumption, and Emissions NoGHG I terence | LW110 | NOCHC IReterence | Lwito | NOCHC IReference| Lwit0
Concern Concern Concern
Capacity
Pulverized Coal ..................... ... 310.7 320.5 320.5 320.4 333.6 324.0 301.2 380.5 345.6 216.7
Coal Gasification Combined-Cycle ......... 0.5 0.5 0.5 0.5 3.4 3.0 14.5 17.2 6.9 100.5
Conventional Natural Gas Combined-Cycle .. 181.0 194.8 194.8 194.8 196.3 196.4 196.6 196.6 196.5 196.8
Advanced Natural Gas Combined-Cycle . . . .. 0.0 0.0 0.0 0.0 1.8 6.3 6.4 22.2 411 36.9
Conventional Combustion Turbine ......... 133.3 140.7 140.6 138.9 137.3 138.5 134.5 138.3 140.9 134.4
Advanced Combustion Turbine ............ 0.0 1.5 1.5 1.5 17.4 17.3 4.4 55.7 60.1 13.9
FuelCells . ....... ... i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear ......... ... i 100.5 101.2 101.2 101.2 105.1 108.4 113.0 101.4 112.6 146.3
Oil and Natural Gas Steam . .............. 118.8 118.4 118.4 118.4 102.6 101.8 94.9 100.6 100.5 91.7
Renewable Sources/Pumped Storage . . . .. .. 122.9 136.8 137.0 145.4 143.4 143.6 154.4 156.4 160.1 225.7
Distributed Generation .. ................. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0
Combined Heat and Power' .............. 27.8 32.5 32.6 324 49.1 47.3 46.6 75.4 62.6 61.9
Total .....coiiii i 995.6 1046.9 1047.1 1053.4 1090.0 1086.6 1066.4 1244.5 1227.2 1224.8
Cumulative Additions
Pulverized Coal ........................ 0.0 11.3 11.3 11.3 26.3 16.6 28.1 73.2 38.2 1141
Coal Gasification Combined-Cycle ......... 0.0 0.0 0.0 0.0 1.9 1.4 1.4 15.7 5.4 1.4
Conventional Natural Gas Combined-Cycle .. 0.0 13.8 13.8 13.8 15.3 15.4 17.7 15.6 15.5 33.1
Advanced Natural Gas Combined-Cycle . . . .. 0.0 0.0 0.0 0.0 1.8 6.3 4.3 222 411 19.5
Conventional Combustion Turbine ......... 0.0 7.7 7.6 5.9 9.0 10.5 5.9 10.0 12.9 6.0
Advanced Combustion Turbine ............ 0.0 1.5 1.5 15 17.4 17.3 4.4 55.7 60.1 13.9
FuelCells . ....... .. i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nuclear . ........ ... . 0.0 0.0 0.0 0.0 1.2 4.5 9.1 1.9 13.1 46.8
Oil and Natural Gas Steam ............... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources . ................... 0.0 13.9 14.1 225 20.7 20.9 31.7 33.7 37.4 103.0
Distributed Generation .. ................. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0
Combined Heat and Power' .............. 0.0 4.7 4.8 4.6 21.3 19.5 18.8 47.6 34.8 34.1
Total ... 0.0 53.0 53.1 59.6 114.7 112.4 121.4 275.7 258.7 372.0
Cumulative Retirements . ................. 0.0 23 23 24 23.5 24,5 53.7 29.9 30.2 145.9
Generation by Fuel (billion kilowatthours)
Coal ..o 2002 2037 2038 1944 2192 2125 1822 2633 2367 1600
Petroleum . ....... .. .. 61 43 43 43 45 45 42 48 46 40
NaturalGas ............ ... i, 814 741 737 711 755 801 735 724 880 675
NuclearPower . .......... .. ... ........ 806 809 809 809 840 862 897 822 907 1170
Renewable Sources/Pumped Storage . . . .. .. 319 415 415 538 551 549 715 613 615 927
Distributed Generation .. ................. 0 0 0 0 0 0 0 0 0 0
Combined Heat and Power' .............. 153 174 174 173 249 237 231 432 337 326
Total ......oiii i 4155 4219 4217 4218 4632 4618 4442 5272 5153 4737
Fuel Consumption by the Electric Power
Sector (quadrillion Btu)?
Coal ..o 20.84 21.03 21.03 20.06 22.59 22.01 18.58 26.35 24.25 14.82
Petroleum . ... ... ... 0.67 0.49 0.49 0.49 0.51 0.51 0.48 0.54 0.53 0.46
NaturalGas ............ ... .. .. ... 7.06 6.45 6.42 6.22 6.41 6.73 6.25 6.05 7.12 5.74
Nuclear Power . ......... ... ... .. ... ... 8.41 8.45 8.45 8.45 8.77 8.99 9.36 8.58 9.47 12.21
Renewable Sources . ................... 3.45 4.41 4.42 5.68 5.80 5.79 7.51 6.47 6.43 10.28
Total .......cvvii i 40.56 40.95 40.94 41.02 44.22 44.16 42.31 48.11 47.93 43.63
Carbon Dioxide Emissions by the Electric
Power Sector (million metric tons)?
Coal ..ot 1980 1994 1995 1903 2142 2089 1685 2494 2299 868
Petroleum ........... ... . ... ... ... ... 66 38 38 38 40 40 37 42 41 36
NaturalGas ............ ... ... .. ..., 376 342 341 330 340 357 325 321 378 260
Other® ... 12 12 12 12 12 12 12 12 12 13
Total ... 2433 2386 2385 2282 2534 2497 2059 2869 2729 1176

‘Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors. Includes small on-site generating systems in the residential,
commercial, and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not

connected to the distribution or transmission systems.

2Includes electricity-only and combined heat and power plants whose primary business to sell electricity, or electricity and heat, to the public.
®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.

GHG = Greenhouse gas.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.
Source: Energy Information Administration, AEO2009 National Energy Modeling System runs NORSK2009.D120908A, AEO2009.D120908A, and CAP2009.D010909A.
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Results from Side Cases

Table D10. Key Results for Renewable Technology Cases

2010 2020 2030
Capacity, Generation, and Emissions 2007 High Low High Low High Low
Renewable | Reference |Renewable |Renewable | Reference |Renewable |Renewable | Reference |Renewable
Cost Cost Cost Cost Cost Cost
Net Summer Capacity (gigawatts)
Electric Power Sector’
Conventional Hydropower .......... 76.72 76.73 76.73 76.73 77.02 77.02 77.16 77.20 77.58 78.54
Geothermal®. .................... 2.36 2.53 2.53 2.53 2.64 2.66 2.64 2.64 3.00 3.03
Municipal Waste® .. ............... 3.43 3.97 4.04 4.04 4.06 412 4.07 415 4.15 4.07
Wood and Other Biomass* ......... 2.18 2.20 2.20 2.20 3.97 4.22 5.58 5.00 8.86 27.00
Solar Thermal ................... 0.53 0.54 0.54 0.54 0.81 0.81 0.81 0.86 0.86 0.86
Solar Photovoltaic ................ 0.04 0.06 0.06 0.06 0.21 0.21 0.21 0.38 0.38 0.38
Wind ... 16.19 29.43 29.46 29.46 33.68 33.07 33.05 41.34 43.80 60.75
Total ......ccvvviiiiiiin 101.46 11546 115,57 115.56 122.39 122.12 123.51 131.57 138.63 174.63
End-Use Sector®
Conventional Hydropower . ......... 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Geothermal ..................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Municipal Waste® ................. 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34
Wood and Other Biomass .......... 4.64 4.65 4.65 4.65 7.08 7.28 7.56 12.74 13.23 14.03
Solar Photovoltaic ................ 0.43 1.73 1.73 1.74 8.81 9.72 12.45 9.25 11.78 17.50
Wind ... 0.04 0.04 0.04 0.04 0.07 0.09 0.12 0.24 0.31 0.70
Total .......cciiiiiiiiinn, 6.15 7.45 7.45 7.46 17.00 18.12 21.16 23.27 26.35 33.26
Generation (billion kilowatthours)
Electric Power Sector’
Coal ... 2002 2040 2038 2035 2129 2125 2121 2374 2367 2258
Petroleum ........ ... .. ... ... 61 43 43 43 45 45 45 47 46 46
NaturalGas ..................... 814 738 737 737 801 801 797 883 880 871
Total Fossil .................... 2877 2820 2818 2816 2975 2970 2963 3304 3293 3175
Conventional Hydropower .......... 24586 268.05 268.05 268.05 296.37 296.29 296.96 297.40 298.97 303.84
Geothermal ..................... 14.84 17.78 17.78 17.78 18.91 19.11 18.91 18.94 21.80 22.06
Municipal Waste” .. ............... 14.42 18.71 19.30 19.30 19.45 19.95 19.50 20.15 20.17 19.50
Wood and Other Biomass* ......... 10.38 26.35 28.07 30.80 113.21 117.82 130.90 131.41 140.44  261.52
Dedicated Plants ................ 8.41 12.88 12.85 12.87 25.96 28.74 39.05 34.57 62.27  193.82
Cofiring ....... .o 1.97 13.47 15.22 17.93 87.25 89.08 91.85 96.85 78.17 67.70
Solar Thermal ................... 0.60 0.99 0.99 0.99 1.88 1.88 1.88 2.02 2.02 2.02
Solar Photovoltaic ................ 0.01 0.14 0.14 0.14 0.49 0.49 0.49 0.94 0.94 0.94
Wind ... 32.14 80.39 80.50 80.49 94.62 92.45 9320 12048 129.38 188.34
Total Renewable ............... 318.25 41242 41482 41754 54494 54799 561.84 591.34 613.71 798.22
End-Use Sector®
Total Fossil ..................... 101 110 110 110 141 141 140 195 194 192
Conventional Hydropower® ......... 2.45 2.45 2.45 2.45 2.45 2.45 245 2.45 2.45 2.45
Geothermal ..................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Municipal Waste® ................. 2.01 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75
Wood and Other Biomass .......... 28.13 28.19 28.20 28.22 46.00 47.17 48.82 87.93 90.81 95.83
Solar Photovoltaic ................ 0.68 2.77 2.78 2.79 14.15 16.02 20.34 14.82 19.49 28.92
Wind ... 0.06 0.06 0.06 0.06 0.10 0.12 0.17 0.35 0.45 1.00
Total Renewable ............... 33.33 36.22 36.24 36.27 65.46 68.51 7454 108.30 115.95 130.95
Carbon Dioxide Emissions by the
Electric Power Sector
(million metric tons)'
Coal ... 1979.7 1996.7 1995.0 1992.3 20919 2088.5 2083.4 2300.5 2299.0 2209.9
Petroleum . ....... .. ... ... ... 65.7 38.0 38.0 38.0 39.6 39.5 39.5 411 40.9 40.4
NaturalGas ...................... 376.5 341.2 340.7 341.0 357.1 356.9 355.4 378.3 377.9 375.0
Other® .. ... .................... 11.6 11.6 11.6 11.6 117 11.7 11.7 11.7 11.7 11.7
Total ...t 2433.4 2387.5 23854 23829 2500.2 2496.6 2489.9 2731.5 27295 2637.1

"Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.
2Includes hydrothermal resources only (hot water and steam).
®Includes all municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. All municipal waste is included, although
a portion of the municipal waste stream contains petroleum-derived plastics and other non-renewable sources.

“Includes projections for energy crops after 2010.

®Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors; and small on-site generating systems in the residential, commercial,
and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not connected

to the distribution or transmission systems.

fIncludes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municipal waste stream contains petroleum-derived

plastics and other non-renewable sources.

"Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities.
8Represents own-use industrial hydroelectric power.
®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.
Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs HIRENCST09.D011309B, AEO2009.D120908A, and LORENCST09.D011509B.
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Results from Side Cases

Table D11. Key Results for Production Tax Credit Case

2010 2020 2030
Capacity, Generation, and Emissions 2007 Production Production Production
Reference Tax Credit Reference Tax Credit Reference Tax Credit
Extension Extension Extension
Net Summer Capacity (gigawatts)
Electric Power Sector’
Conventional Hydropower . ............... 76.72 76.73 76.73 77.02 77.03 77.58 77.47
Geothermal® . .......................... 2.36 2.53 2.53 2.66 2.64 3.00 2.72
Municipal Waste® .. ..................... 3.43 4.04 3.81 412 4.09 415 414
Wood and Other Biomass* ............... 2.18 2.20 2.20 4.22 4.67 8.86 9.18
Solar Thermal ......................... 0.53 0.54 0.54 0.81 0.81 0.86 0.86
Solar Photovoltaic . ..................... 0.04 0.06 0.06 0.21 0.21 0.38 0.38
Wind ... 16.19 29.46 33.33 33.07 49.65 43.80 52.08
Total .....cviiiiii i e 101.46 115.57 119.20 122.12 139.09 138.63 146.83
End-Use Sector®
Conventional Hydropower . ............... 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Geothermal ......... ... ... .. ... .. ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Municipal Waste® .. ..................... 0.34 0.34 0.34 0.34 0.34 0.34 0.34
Wood and Other Biomass ................ 4.64 4.65 4.65 7.28 7.28 13.23 13.23
Solar Photovoltaic ...................... 0.43 1.73 1.73 9.72 9.72 11.78 11.76
Wind ... 0.04 0.04 0.04 0.09 0.09 0.31 0.31
Total ..ot s 6.15 7.45 7.45 18.12 18.12 26.35 26.33
Generation (billion kilowatthours)
Electric Power Sector’
Coal ... 2002 2038 2039 2125 2137 2367 2360
Petroleum . ...... ... ... .. ... .. 61 43 43 45 45 46 46
NaturalGas ........................... 814 737 727 801 767 880 876
Total Fossil ................coiii.n. 2877 2818 2809 2970 2948 3293 3283
Conventional Hydropower . ............... 245.86 268.05 268.05 296.29 296.26 298.97 298.29
Geothermal ........................... 14.84 17.78 17.78 19.11 18.91 21.80 19.58
Municipal Waste” . ...................... 14.42 19.30 17.48 19.95 19.65 20.17 20.11
Wood and Other Biomass* ............... 10.38 28.07 26.51 117.82 97.83 140.44 138.81
Dedicated Plants .. .................... 8.41 12.85 12.81 28.74 31.42 62.27 64.28
Cofiring ... 1.97 15.22 13.70 89.08 66.41 78.17 74.54
Solar Thermal ......................... 0.60 0.99 0.99 1.88 1.88 2.02 2.02
Solar Photovoltaic ...................... 0.01 0.14 0.14 0.49 0.49 0.94 0.94
Wind ... 32.14 80.50 93.73 92.45 149.09 129.38 157.85
Total Renewable ..................... 318.25 414.82 424.68 547.99 584.11 613.71 637.60
End-Use Sector®
Total Fossil .......... .. ... ... .. .. ... 101 110 110 141 141 194 193
Conventional Hydropower® ............... 2.45 2.45 2.45 2.45 2.45 2.45 2.45
Geothermal ............ ... ... ... ..... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Municipal Waste® . ...................... 2.01 2.75 2.75 2.75 2.75 2.75 2.75
Wood and Other Biomass ................ 28.13 28.20 28.20 47.17 47.18 90.81 90.86
Solar Photovoltaic ...................... 0.68 2.78 2.78 16.02 16.01 19.49 19.46
Wind ... 0.06 0.06 0.06 0.12 0.12 0.45 0.44
Total Renewable ..................... 33.33 36.24 36.24 68.51 68.52 115.95 115.96
Carbon Dioxide Emissions by the
Electric Power Sector
(million metric tons)'
Coal ..o 1979.7 1995.0 1995.4 2088.5 2098.8 2299.0 22925
Petroleum . ... ... . ... 65.7 38.0 38.0 39.5 39.4 40.9 40.8
NaturalGas . .............coiiiiinan... 376.5 340.7 336.9 356.9 343.3 377.9 376.2
Other® ... ... .. ... 11.6 11.6 11.6 11.7 11.7 11.7 11.7
Total ..o e 2433.4 2385.4 2381.9 2496.6 2493.2 2729.5 27211

"Includes electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

2Includes hydrothermal resources only (hot water and steam).

®Includes all municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities. All municipal waste is included, although
a portion of the municipal waste stream contains petroleum-derived plastics and other non-renewable sources.

“Includes projections for energy crops after 2010.

®Includes combined heat and power plants and electricity-only plants in the commercial and industrial sectors; and small on-site generating systems in the residential, commercial,
and industrial sectors used primarily for own-use generation, but which may also sell some power to the grid. Excludes off-grid photovoltaics and other generators not connected
to the distribution or transmission systems.

fIncludes municipal waste, landfill gas, and municipal sewage sludge. All municipal waste is included, although a portion of the municipal waste stream contains petroleum-derived
plastics and other non-renewable sources.

"Includes biogenic municipal waste, landfill gas, and municipal sewage sludge. Incremental growth is assumed to be for landfill gas facilities.

8Represents own-use industrial hydroelectric power.

®Includes emissions from geothermal power and nonbiogenic emissions from municipal solid waste.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Source: Energy Information Administration, AEO2009 National Energy Modeling System runs AEO2009.D120908A, and PTC09.D010709A.
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Results from Side Cases

Table D12. Natural Gas Supply and Disposition, Oil and Gas Technological Progress Cases
(Trillion Cubic Feet per Year, Unless Otherwise Noted)

2010 2020 2030
Supply, Disposition, and Prices 2007 Slow R Rapid Slow Rapid Slow Rapid
[Technolo eference [Technology|Technolo! Reference [Technology[Technolo Reference Technolo
gy 9y gy gy 9y gy
Natural Gas Prices
(2007 dollars per million Btu)
Henry Hub Spot Price .. ........... 6.96 6.68 6.66 6.57 7.96 7.43 7.04 10.27 9.25 8.60
Average Lower 48 Wellhead Price’ . . 6.22 5.90 5.88 5.81 7.03 6.56 6.22 9.07 8.17 7.59
(2007 dollars per thousand cubic feet)
Average Lower 48 Wellhead Price’ .. 6.39 6.06 6.05 5.97 7.23 6.75 6.39 9.33 8.40 7.81
Dry Gas Production® ................ 19.30 20.36 20.38 20.41 20.76 21.48 21.94 22.06 23.60 25.03
Lower48 Onshore ................. 15.91 16.74 16.75 16.75 15.63 16.11 16.41 15.22 16.76 17.91
Associated-Dissolved . ............ 1.39 1.41 1.41 1.41 1.32 1.37 1.40 1.22 1.32 1.35
Non-Associated ................. 14.51 15.33 15.34 15.34 14.30 14.74 15.00 14.00 15.44 16.56
Conventional .................. 5.36 4.72 4.70 4.69 3.46 3.36 3.30 2.31 2.18 2.15
Unconventional ................ 9.15 10.62 10.64 10.65 10.84 11.38 11.70 11.70 13.26 14.41
GasShale ................... 1.17 2.26 2.31 2.31 2.54 2.97 3.05 3.36 415 4.48
Coalbed Methane ............. 1.84 1.80 1.79 1.80 1.73 1.78 1.88 1.76 2.01 2.23
TightGas ................... 6.15 6.56 6.54 6.54 6.57 6.62 6.78 6.57 7.10 7.70
Lower 48 Offshore ... .............. 2.97 3.25 3.26 3.28 3.99 4.23 4.39 4.87 4.88 5.15
Associated-Dissolved ............. 0.62 0.71 0.72 0.72 0.98 1.00 1.06 1.06 1.16 1.23
Non-Associated ................. 2.35 2.53 2.55 2.56 3.01 3.23 3.34 3.81 3.72 3.92
Alaska ............ .. .. 0.42 0.37 0.37 0.37 1.14 1.14 1.14 1.96 1.96 1.96
Supplemental Natural Gas® ........... 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Netlmports ............. ... 3.79 2.51 2.50 2.49 2.01 1.86 1.83 0.91 0.66 0.84
Pipeline® . ........................ 3.06 2.03 2.02 2.02 0.56 0.48 0.50 -0.01 -0.18 0.03
Liquefied NaturalGas .............. 0.73 0.48 0.47 0.47 1.46 1.38 1.33 0.92 0.85 0.80
Total Supply .........ccvvnienan... 23.15 22.93 22.94 22.96 22.84 23.40 23.84 23.03 24.33 25.93
Consumption by Sector
Residential . ...................... 4.72 4.78 4.79 4.79 4.92 4.96 4.99 4.86 4.93 4.97
Commercial ...................... 3.01 3.05 3.06 3.06 3.21 3.25 3.28 3.37 3.44 3.49
Industrial® .. ....... ... ... ... ..., 6.63 6.56 6.59 6.58 6.58 6.65 6.69 6.67 6.85 6.94
Electric Power® ................... 6.87 6.26 6.25 6.27 6.16 6.54 6.85 6.04 6.93 8.25
Transportation” ................... 0.02 0.03 0.03 0.03 0.07 0.07 0.07 0.09 0.09 0.09
Pipeline Fuel ..................... 0.62 0.62 0.62 0.62 0.66 0.67 0.68 0.67 0.70 0.73
Lease and Plant Fuel® .............. 117 1.24 1.24 1.24 1.27 1.29 1.32 1.36 1.43 1.49
Total .......cvviiii i 23.05 22.55 22.57 22.59 22.87 23.43 23.87 23.06 24.36 25.96
Discrepancy’® ............uuiiinnn.. 0.09 0.38 0.37 0.38 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Lower 48 End of Year Reserves ...... 22518 229.03 230.11 231.42 200.96 213.14 22292 184.54 211.98 233.91

'Represents lower 48 onshore and offshore supplies.

2Marketed production (wet) minus extraction losses.

3Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with natural
gas.

“Includes any natural gas regasified in the Bahamas and transported via pipeline to Florida.

®Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

"Compressed natural gas used as a vehicle fuel.

®Represents natural gas used in field gathering and processing plant machinery.

®Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger
of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2007 values include net storage injections.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 supply values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2007 consumption
based on: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
OGLTEC09.D121408A, AEO2009.D120908A, and OGHTEC09.D121408A.
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Results from Side Cases

Table D13. Liquid Fuels Supply and Disposition, Oil and Gas Technological Progress Cases
(Million Barrels per Day, Unless Otherwise Noted)
2010 2020 2030

Supply, Disposition, and Prices 2007 Slow Rapid Slow Rapid Slow Rapid
Reference Reference Reference
Technology [Technology[Technology [Technology|Technology| Technology

Prices (2007 dollars per barrel)
Imported Low Sulfur Light Crude Oil' 72.33 78.19 80.16 78.00 115.61 11545 11458 132.28 130.43 129.33

Imported Crude Oil" ............... 63.83 75.49 77.56 75.23 112.58 112.05 109.31 126.43 124.60 119.51
Crude Oil Supply
Domestic Crude Oil Production? ... ... 5.07 5.58 5.62 5.65 6.12 6.48 6.73 6.65 7.37 7.71
Alaska ......... .o 0.72 0.69 0.69 0.69 0.71 0.72 0.72 0.57 0.57 0.58
Lower 48 Onshore ............... 2.91 2.90 2.92 2.94 3.16 3.37 3.52 3.47 4.06 4.18
Lower 48 Offshore ............... 1.44 1.99 2.01 2.02 2.24 2.39 2.49 2.61 2.74 2.94
Net Crude Oil Imports .............. 10.00 8.14 8.10 8.07 7.68 7.29 717 7.60 6.95 6.64
Other Crude Oil Supply ............. 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Oil Supply ........... 15.16 13.72 13.72 13.73 13.80 13.77 13.90 14.26 14.32 14.34
Other Petroleum Supply
Natural Gas Plant Liquids ........... 1.78 1.91 1.91 1.91 1.86 1.91 1.94 1.82 1.92 2.03
Net Petroleum Product Imports® ... ... 2.09 1.68 1.66 1.67 1.52 1.49 1.42 1.40 1.40 1.37
Refinery Processing Gain® . .......... 1.00 0.98 0.97 0.98 0.93 0.93 0.93 0.89 0.86 0.85
Other Supply® .................... 0.74 1.22 1.22 1.22 1.97 1.98 1.98 3.10 3.08 3.07
Total Primary Supply® ............... 20.77 19.50 19.48 19.51 20.07 20.08 20.16 21.46 21.59 21.67
Refined Petroleum Products Supplied
Residential and Commercial ......... 1.11 1.05 1.05 1.05 0.99 0.99 1.00 0.97 0.97 0.98
Industrial” . ........ ... ... ... .... 5.26 4.47 4.46 4.47 4.34 4.34 4.37 4.29 4.28 4.31
Transportation .................... 14.25 13.97 13.96 13.98 14.64 14.65 14.70 16.08 16.18 16.21
Electric Power® ................... 0.30 0.22 0.22 0.22 0.23 0.23 0.23 0.23 0.23 0.23
Total .......coviiii 20.65 19.71 19.69 19.71 20.20 20.21 20.28 21.57 21.67 21.73
Discrepancy® ............cuuuuun... 0.12 -0.21 -0.20 -0.21 -0.13 -0.13 -0.12 -0.11 -0.08 -0.06

Lower 48 End of Year Reserves
(billion barrels)®> ................... 18.62 18.96 19.21 19.41 21.16 22.50 23.48 22.70 25.38 26.45

"Weighted average price delivered to U.S. refiners.

%Includes lease condensate.

3Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.

“The volumetric amount by which total output is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude oil
processed.

SIncludes ethanol (including imports), alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, other hydrocarbons, biodiesel (including
imports), natural gas converted to liquid fuel, coal converted to liquid fuel, and biomass converted to liquid fuel.

Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net product imports.

"Includes consumption for combined heat and power, which produces electricity and other useful thermal energy.

8Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

°Balancing item. Includes unaccounted for supply, losses and gains.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 product supplied data and imported crude oil price based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). 2007 imported low sulfur light crude oil price: EIA, Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” Other 2007 data: EIA, Petroleum
Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Projections: EIA, AEO2009 National Energy Modeling System runs OGLTEC09.D121408A,
AE02009.D120908A, and OGHTEC09.D121408A.
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Results from Side Cases

Table D14. Natural Gas Supply and Disposition, OCS Limited Case
(Trillion Cubic Feet per Year, Unless Otherwise Noted)
2010 2020 2030
Reference | OCS Limited | Reference | OCS Limited | Reference | OCS Limited

Supply, Disposition, and Prices 2007

Natural Gas Prices
(2007 dollars per million Btu)

Henry Hub SpotPrice .. .................... 6.96 6.66 6.62 7.43 7.52 9.25 9.48
Average Lower 48 Wellhead Price' ........... 6.22 5.88 5.85 6.56 6.64 8.17 8.38
(2007 dollars per thousand cubic feet)
Average Lower 48 Wellhead Price’ ........... 6.39 6.05 6.01 6.75 6.83 8.40 8.61
Dry Gas Production® .. .............ccvviuunnn 19.30 20.38 20.39 21.48 21.27 23.60 23.00
Lower48Onshore .......................... 15.91 16.75 16.76 16.11 16.14 16.76 16.93
Associated-Dissolved . ..................... 1.39 1.41 1.41 1.37 1.37 1.32 1.33
Non-Associated ............... ... .. ... ... 14.51 15.34 15.35 14.74 14.77 15.44 15.60
Conventional ........................... 5.36 4.70 4.70 3.36 3.38 2.18 2.25
Unconventional ......................... 9.15 10.64 10.64 11.38 11.39 13.26 13.35
GasShale .............. ... ... ... 117 2.31 2.31 2.97 2.97 4.15 4.22
Coalbed Methane . ..................... 1.84 1.79 1.80 1.78 1.79 2.01 2.02
TightGas ........ .. ... ... . i 6.15 6.54 6.54 6.62 6.63 7.10 7.1
Lower 48 Offshore .. ........................ 2.97 3.26 3.26 4.23 3.99 4.88 4.1
Associated-Dissolved . ..................... 0.62 0.72 0.72 1.00 0.95 1.16 0.93
Non-Associated .......................... 2.35 2.55 2.55 3.23 3.04 3.72 3.18
Alaska . ... 0.42 0.37 0.37 1.14 1.14 1.96 1.96
Supplemental Natural Gas® .................... 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Netlmports ............coiiiiiiiiiiinnnn, 3.79 2.50 2.50 1.86 1.94 0.66 0.90
Pipeline* . ... ... ... ... .. ... ... .. ... ... ... 3.06 2.02 2.02 0.48 0.55 -0.18 0.04
Liquefied NaturalGas . ...................... 0.73 0.47 0.47 1.38 1.40 0.85 0.86
Total SUPpPly . ...oiii e 23.15 22.94 22.95 23.40 23.28 24.33 23.97
Consumption by Sector
Residential . ......... ... .. .. ... .. ... ... 4.72 4.79 4.79 4.96 4.95 4.93 4.91
Commercial . ...... ... 3.01 3.06 3.06 3.25 3.25 3.44 3.42
Industrial® . ......... ... ... .. 6.63 6.59 6.57 6.65 6.63 6.85 6.76
Electric Power® . ......... ... . ... oo 6.87 6.25 6.27 6.54 6.47 6.93 6.74
Transportation” .............. ... ........... 0.02 0.03 0.03 0.07 0.07 0.09 0.09
Pipeline Fuel ......... .. ... ... ... ... .. ... 0.62 0.62 0.62 0.67 0.67 0.70 0.71
Leaseand PlantFuel® ....................... 1.47 1.24 1.24 1.29 1.28 1.43 1.37
Total ... e 23.05 22.57 22.57 23.43 23.31 24.36 24.00
Discrepancy® .........ciiiiiiiii i 0.09 0.37 0.38 -0.03 -0.03 -0.03 -0.03
Lower 48 End of Year Reserves ............... 225.18 230.11 230.00 213.14 211.41 211.98 209.17

'Represents lower 48 onshore and offshore supplies.

2Marketed production (wet) minus extraction losses.

3Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with natural
gas.

“Includes any natural gas regasified in the Bahamas and transported via pipeline to Florida.

®Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

"Compressed natural gas used as a vehicle fuel.

®Represents natural gas used in field gathering and processing plant machinery.

“Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger
of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2007 values include net storage injections.

OCS = Outer continental shelf.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 supply values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2007 consumption
based on: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
AE02009.D120908A and OCSLIMITED.D120908A.
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Results from Side Cases

Table D15. Liquid Fuels Supply and Disposition, OCS Limited Case
(Million Barrels per Day, Unless Otherwise Noted)
2010 2020 2030
Reference | OCS Limited | Reference I OCS Limited | Reference | OCS Limited

Supply, Disposition, and Prices 2007

Prices (2007 dollars per barrel)

Imported Low Sulfur Light Crude Oil' ......... 72.33 80.16 78.10 115.45 115.56 130.43 131.76
Imported Crude Oil' ................ccunnn. 63.83 77.56 75.40 112.05 112.90 124.60 126.08
Crude Oil Supply
Domestic Crude Oil Production? ............... 5.07 5.62 5.61 6.48 6.21 7.37 6.83
Alaska . ... 0.72 0.69 0.69 0.72 0.72 0.57 0.58
Lower48 Onshore ........................ 2.91 2.92 2.92 3.37 3.36 4.06 4.07
Lower 48 Offshore ........................ 1.44 2.01 2.01 2.39 212 2.74 217
Net Crude Oil Imports .. ..................... 10.00 8.10 8.11 7.29 7.58 6.95 7.44
Other Crude Oil Supply . ............ivn.... 0.09 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Qil Supply . ............covvnnn 15.16 13.72 13.72 13.77 13.78 14.32 14.27
Other Petroleum Supply
Natural Gas Plant Liquids .. .................. 1.78 1.91 1.91 1.91 1.90 1.92 1.92
Net Petroleum Product Imports® . .............. 2.09 1.66 1.67 1.49 1.51 1.40 1.40
Refinery Processing Gain® . . .................. 1.00 0.97 0.98 0.93 0.93 0.86 0.86
Other Supply® ... 0.74 1.22 1.22 1.98 1.97 3.08 3.07
Total Primary Supply® .. .......ooiiiiiienn, 20.77 19.48 19.50 20.08 20.09 21.59 21.51
Refined Petroleum Products Supplied
Residential and Commercial .................. 1.1 1.05 1.05 0.99 0.99 0.97 0.97
Industrial” . ........ ... ... 5.26 4.46 4.47 4.34 4.34 4.28 4.29
Transportation . ........... ... ... .. ... ... 14.25 13.96 13.97 14.65 14.66 16.18 16.10
Electric Power® ... ...........cccciiiinnnnn. 0.30 0.22 0.22 0.23 0.23 0.23 0.23
Total ... 20.65 19.69 19.71 20.21 20.22 21.67 21.59
DiSCrepancy® .. .....ouuuteie it 0.12 -0.20 -0.21 -0.13 -0.13 -0.08 -0.08

Lower 48 End of Year Reserves
(billion barrels)® ...........c.ccciiiiiiiinnaann 18.62 19.21 19.18 22.50 21.32 25.38 23.32

"Weighted average price delivered to U.S. refiners.

%Includes lease condensate.

3Includes net imports of finished petroleum products, unfinished oils, other hydrocarbons, alcohols, ethers, and blending components.

“The volumetric amount by which total output is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude oil
processed.

SIncludes ethanol (including imports), alcohols, ethers, petroleum product stock withdrawals, domestic sources of blending components, other hydrocarbons, biodiesel (including
imports), natural gas converted to liquid fuel, coal converted to liquid fuel, and biomass converted to liquid fuel.

Total crude supply plus natural gas plant liquids, other inputs, refinery processing gain, and net product imports.

"Includes consumption for combined heat and power, which produces electricity and other useful thermal energy.

8Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

°Balancing item. Includes unaccounted for supply, losses and gains.

OCS = Outer continental shelf.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 product supplied data and imported crude oil price based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). 2007 imported low sulfur light crude oil price: EIA, Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” Other 2007 data: EIA, Petroleum
Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Projections: EIA, AEO2009 National Energy Modeling System runs AEO2009.D120908A and
OCSLIMITED.D120908A.
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Results from Side Cases

Table D16. Natural Gas Supply and Disposition, Liquefied Natural Gas Supply Cases
(Trillion Cubic Feet per Year, Unless Otherwise Noted)

2010 2020 2030

Supply, Disposition, and Prices 2007
Low LNG |Reference | High LNG | Low LNG IReference | High LNG | Low LNG | Reference | High LNG
Dry Gas Production’ ................ 19.30 20.46 20.38 20.39 21.93 21.48 19.92 23.84 23.60 22.00
Lower 48 Onshore ................. 15.91 16.81 16.75 16.76 16.46 16.11 14.92 16.93 16.76 15.35
Associated-Dissolved ............. 1.39 1.41 1.41 1.41 1.37 1.37 1.37 1.32 1.32 1.32
Non-Associated ................. 14.51 15.40 15.34 15.34 15.10 14.74 13.55 15.61 15.44 14.02
Conventional .................. 5.36 4.72 4.70 4.70 3.44 3.36 3.10 217 2.18 2.09
Unconventional ................ 9.15 10.67 10.64 10.64 11.66 11.38 10.45 13.43 13.26 11.94
GasShale ................... 1.17 2.32 2.31 2.31 3.08 2.97 2.66 4.25 4.15 3.43
Coalbed Methane ............. 1.84 1.80 1.79 1.79 1.81 1.78 1.67 2.02 2.01 1.92
TightGas ................... 6.15 6.56 6.54 6.54 6.77 6.62 6.13 7.16 7.10 6.58
Lower 48 Offshore ................. 2.97 3.28 3.26 3.27 4.32 4.23 3.86 4.94 4.88 4.69
Associated-Dissolved ............. 0.62 0.72 0.72 0.72 1.02 1.00 1.00 117 1.16 1.03
Non-Associated ................. 2.35 2.56 2.55 2.55 3.30 3.23 2.86 3.78 3.72 3.66
Alaska ........... ... .. o 0.42 0.37 0.37 0.37 1.14 1.14 1.14 1.96 1.96 1.96
Supplemental Natural Gas? ........... 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Netlmports ............. ... 3.79 2.41 2.50 2.50 1.17 1.86 4.14 0.39 0.66 3.65
Pipeling® . . ... 3.06 2.03 2.02 2.03 0.76 0.48 -0.02 -0.02 -0.18 -0.57
Liquefied NaturalGas . ............. 0.73 0.37 0.47 0.47 0.41 1.38 4.15 0.41 0.85 4.22
Total Supply ........cvvvvnienan... 23.15 22.93 22.94 22.95 23.16 23.40 2413 24.30 24.33 25.711

Consumption by Sector

Residential . ...................... 4.72 4.79 4.79 4.79 4.94 4.96 5.03 4.93 4.93 4.98
Commercial . ..................... 3.01 3.06 3.06 3.06 3.23 3.25 3.33 3.44 3.44 3.48
Industrial® . . ........... ... ... .... 6.63 6.55 6.59 6.57 6.55 6.65 6.83 6.81 6.85 7.06
Electric Power® ................... 6.87 6.26 6.25 6.27 6.43 6.54 7.00 6.93 6.93 8.08
Transportation® ................... 0.02 0.03 0.03 0.03 0.07 0.07 0.07 0.09 0.09 0.09
Pipeline Fuel ..................... 0.62 0.62 0.62 0.62 0.66 0.67 0.66 0.69 0.70 0.70
Lease and Plant Fuel” .............. 117 1.24 1.24 1.24 1.32 1.29 1.23 1.44 1.43 1.35
Total ... 23.05 22.55 22.57 22.57 23.19 23.43 24.16 24.33 24.36 25.74
Discrepancy® .............c.oiiin... 0.09 0.38 0.37 0.38 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Lower 48 End of Year Reserves ...... 22518 229.99 230.11 229.92 215.76 21314 20710 214.22 21198 195.62

Natural Gas Prices
(2007 dollars per million Btu)

Henry Hub Spot Price .. ........... 6.96 6.64 6.66 6.62 7.65 7.43 6.44 9.18 9.25 8.84

Average Lower 48 Wellhead Price'' . . 6.22 5.87 5.88 5.85 6.76 6.56 5.69 8.11 8.17 7.80
(2007 dollars per thousand cubic feet)

Average Lower 48 Wellhead Price . . 6.39 6.03 6.05 6.01 6.94 6.75 5.85 8.33 8.40 8.02

Delivered Prices
(2007 dollars per thousand cubic feet)

Residential ..................... 13.05 12.42 12.43 12.40 13.04 12.85 11.91 14.64 14.71 14.30
Commercial .................... 11.30 10.83 10.84 10.81 11.63 11.44 10.50 13.24 13.32 12.90
Industrial* .. .......... ... ...... 7.73 7.10 7.10 7.07 7.87 7.69 6.76 9.27 9.33 8.96
Electric Power® .. ................ 7.22 6.76 6.77 6.74 7.53 7.35 6.52 8.90 8.94 8.73
Transportation®™ . ................ 15.89 15.31 15.32 15.29 15.51 15.31 14.45 16.62 16.70 16.33

Average .................... 9.26 8.79 8.80 8.76 9.57 9.37 8.43 10.99 11.05 10.61

"Marketed production (wet) minus extraction losses.

2Synthetic natural gas, propane air, coke oven gas, refinery gas, biomass gas, air injected for Btu stabilization, and manufactured gas commingled and distributed with natural
gas.

®Includes any natural gas regasified in the Bahamas and transported via pipeline to Florida.

“Includes energy for combined heat and power plants, except those whose primary business is to sell electricity, or electricity and heat, to the public.

®Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

SCompressed natural gas used as vehicle fuel.

"Represents natural gas used in field gathering and processing plant machinery.

®Balancing item. Natural gas lost as a result of converting flow data measured at varying temperatures and pressures to a standard temperature and pressure and the merger
of different data reporting systems which vary in scope, format, definition, and respondent type. In addition, 2007 values include net storage injections.

SRepresents lower 48 onshore and offshore supplies.

"®Compressed natural gas used as a vehicle fuel. Price includes estimated motor vehicle fuel taxes and estimated dispensing costs or charges.

"Weighted average prices. Weights used are the sectoral consumption values excluding lease, plant, and pipeline fuel.

LNG = Liquefied natural gas.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 supply values: Energy Information Administration (EIA), Natural Gas Monthly, DOE/EIA-0130(2008/08) (Washington, DC, August 2008). 2007 consumption
based on: EIA, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 2008). Projections: EIA, AEO2009 National Energy Modeling System runs
LOLNG09.D121408A, AEO2009.D120908A, and HILNG09.D121408A.
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Results from Side Cases

Table D17. Petroleum Supply and Disposition, ANWR Drilling Case
(Million Barrels per Day, Unless Otherwise Noted)

2010 2020 2030
Supply, Disposition, and Prices 2007
Reference | ANWR Reference I ANWR Reference ANWR
Crude Oil
Domestic Crude Production® .................. 5.07 5.62 5.61 6.48 6.57 7.37 8.08
Alaska . ... 0.72 0.69 0.69 0.72 0.83 0.57 1.30
Lower48 States ............ ... ... . ... 4.35 4.93 4.93 5.76 5.74 6.80 6.78
Netlmports . ......... ... .. ... ... .. .. . .. .. 10.00 8.10 8.11 7.29 7.22 6.95 6.22
Other Crude Supply? ........................ 0.09 0.00 0.00 0.00 0.00 0.00 0.00
Total Crude Supply . ........ccivuiiiinn.n. 15.16 13.72 13.72 13.77 13.80 14.32 14.31
Other Supply
Natural Gas Plant Liquids .. .................. 1.78 1.91 1.91 1.91 1.91 1.92 1.97
Net Product Imports® . ............c.ccouunnn. 2.09 1.66 1.68 1.49 1.50 1.40 1.38
Refinery Processing Gain* . . .................. 1.00 0.97 0.98 0.93 0.93 0.86 0.89
Ethanol® ... ... 0.45 0.84 0.84 1.28 1.28 1.91 1.91
Biodiesel® . . ... ... 0.03 0.06 0.06 0.10 0.10 0.13 0.13
LiquidsfromCoal . .......... ... ... 0.00 0.00 0.00 0.10 0.10 0.26 0.26
Liquids from Biomass ....................... 0.00 0.00 0.00 0.07 0.07 0.33 0.33
Other® ... . 0.26 0.32 0.32 0.42 0.41 0.45 0.45
Total Primary Supply” . ... 20.77 19.48 19.50 20.08 20.12 21.59 21.62
Refined Petroleum Products Supplied
by Fuel
Liquefied Petroleum Gases ................. 2.09 1.99 2.00 1.82 1.82 1.74 1.75
B85 .. 0.00 0.00 0.00 0.58 0.58 1.50 1.50
Motor Gasoline® .......................... 9.29 9.34 9.35 8.60 8.61 8.04 8.01
JetFuel™ ... . . . . . 1.62 1.45 1.45 1.65 1.65 1.99 1.99
Distillate Fuel Oil'"" ........................ 4.20 4.08 4.09 4.62 4.62 5.42 5.43
Residual Fuel Oil ......................... 0.72 0.63 0.63 0.70 0.70 0.72 0.72
Other'? ... ... .. . .. 2.74 2.19 2.19 2.24 2.25 2.25 2.26
by Sector
Residential and Commercial .. ............... 1.1 1.05 1.05 0.99 1.00 0.97 0.98
Industrial™ . ............... ... ... L. 5.26 4.46 4.47 4.34 4.35 4.28 4.30
Transportation .............. .. .. .. ... .. .. 14.25 13.96 13.97 14.65 14.67 16.18 16.16
Electric Power™ . ......................... 0.30 0.22 0.22 0.23 0.23 0.23 0.23
Total ... e 20.65 19.69 19.71 20.21 20.24 21.67 21.66
Discrepancy™ ............. i 0.12 -0.20 -0.21 -0.13 -0.12 -0.08 -0.04
Imported Low Sulfur Light Crude Oil Price
(2007 dollars perbarrel)'® .. ........... ... .. ..., 72.33 80.16 78.10 115.45 115.06 130.43 128.31
Imported Crude Oil Price
(2007 dollars perbarrel)'® .. ......... ... ... ..... 63.83 77.56 75.41 112.05 111.60 124.60 121.74
Import Share of Product Supplied (percent) ........ 58.3 50.1 50.1 44.0 43.6 40.9 37.4
Net Expenditures for Imported Crude Oil and
Petroleum Products (billion 2007 dollars) ........ 280.13 261.60 254.68 344.32 340.35 376.65 336.39

‘Includes lease condensate.

“Strategic petroleum reserve stock additions plus unaccounted for crude oil and crude stock withdrawals minus crude product supplied.

3Includes other hydrocarbons and alcohols.

“The volumetric amount by which total output is greater than input due to the processing of crude oil into products which, in total, have a lower specific gravity than the crude oil
processed.

®Includes net imports.

®Includes petroleum product stock withdrawals; domestic sources of blending components, other hydrocarbons, alcohols, and ethers.

"Total crude supply plus all components of Other Supply.

8E85 refers to a blend of 85 percent ethanol (renewable) and 15 percent motor gasoline (nonrenewable). To address cold starting issues, the percentage of ethanol varies
seasonally. The annual average ethanol content of 74 percent is used for this forecast.

“Includes ethanol and ethers blended into gasoline.

Includes only kerosene type.

"Includes distillate and kerosene.

2Includes aviation gasoline, petrochemical feedstocks, lubricants, waxes, asphalt, road oil, still gas, special naphthas, petroleum coke, crude oil product supplied, and
miscellaneous petroleum products.

"Includes consumption for combined heat and power, which produces electricity and other useful thermal energy.

"Includes consumption of energy by electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public. Includes
small power producers and exempt wholesale generators.

"*Balancing item. Includes unaccounted for supply, losses, and gains.

®Weighted average price delivered to U.S. refiners.

ANWR = Arctic National Wildlife Refuge.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 imported crude oil price and petroleum product supplied based on: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007)
(Washington, DC, June 2008). 2007 imported low sulfur light crude oil price: EIA, Form EIA-856, “Monthly Foreign Crude Oil Acquisition Report.” Other 2007 data: EIA, Petroleum
Supply Annual 2007, DOE/EIA-0340(2007)/1 (Washington, DC, July 2008). Projections: EIA, AEO2009 National Energy Modeling System runs AE02009.D120908A and
ANWR2009.D120908A.
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Table D18. Key Results for Coal Cost Cases
(Million Short Tons per Year, Unless Otherwise Noted)

2015 2030 Growth Rate, 2007-2030
Supply, Disposition, and Prices 2007 Low Coal R High Coal | Low Coal High Coal | Low Coal High Coal
eference Reference Reference
Cost Cost Cost Cost Cost Cost
Production® ...................... 1147 1218 1206 1172 1482 1341 1076 1.1% 0.7% -0.3%
Appalachia ...................... 378 350 343 341 403 353 344 0.3% -0.3% -0.4%
Interior ....... ... ... ... 147 185 192 211 229 252 267 1.9% 2.4% 2.6%
West ... ... 621 682 671 619 849 735 464 1.4% 0.7% -1.3%
Waste Coal Supplied® .............. 14 13 13 13 12 13 20 -0.9% -0.4% 1.5%
Netlmports® ..................... -25 -36 -28 -15 -38 10 75 1.9% -- --
Total Supply* . ... 1136 1195 1192 1170 1455 1363 1171 1.1% 0.8% 0.1%
Consumption by Sector
Residential and Commercial ........ 4 3 3 3 3 3 3 -0.4% -0.4% -0.4%
CokePlants ..................... 23 20 20 20 19 18 18 -0.8% -1.0% -1.0%
Other Industrial® . ................. 57 56 56 56 56 57 55 -0.0% -0.0% -0.1%
Coal-to-Liquids Heat and Power . .. .. 0 10 9 9 40 38 35 -- -- --
Coal-to-Liquids Liquids Production .. .. 0 8 8 8 34 32 29 -- -- --
Electric Power® .................. 1046 1097 1096 1074 1303 1215 1030 1.0% 0.7% -0.1%
TotalCoalUse ................. 1129 1195 1192 1170 1455 1363 1170 1.1% 0.8% 0.2%
Average Minemouth Price’
(2007 dollars per shortton) ......... 25.82 24.18 28.71 35.11 15.63 29.10 60.12 -2.2% 0.5% 3.7%
(2007 dollars per million Btu) . . ... ... 1.27 1.19 1.42 1.73 0.78 1.46 2.92 -2.1% 0.6% 3.7%
Delivered Prices®
(2007 dollars per short ton)
CokePlants ..................... 9497 101.37 11538  129.63 76.98 11557 196.08 -0.9% 0.9% 3.2%
Other Industrial® . ................. 54.42 49.65 55.54 62.83 37.90 57.22 88.60 -1.6% 0.2% 2.1%
CoaltoLiquids ................... -- 14.57 17.14 20.87 8.94 20.96 47.60 -- -- --
Electric Power®
(2007 dollars per shortton) ....... 35.45 33.56 38.47 4512 25.52 40.61 70.73 -1.4% 0.6% 3.0%
(2007 dollars per million Btu) . ... .. 1.78 1.69 1.94 2.27 1.28 2.04 3.42 -1.4% 0.6% 2.9%
Average ..............eueunn 37.60 35.21 40.30 47.09 25.83 41.30 72.24 -1.6% 0.4% 2.9%
Exports® . ... ... 70.25 78.99 88.70 97.22 63.79 80.02 150.83 -0.4% 0.6% 3.4%
Cumulative Electricity Generating
Capacity Additions (gigawatts)'®
Coal ... 0.0 17.8 17.8 17.8 75.5 47.5 22.6 -- -- --
Conventional . .................. 0.0 15.6 15.6 15.6 61.3 37.2 15.6 -- -- --
Advanced without Sequestration . . .. 0.0 2.2 2.2 2.2 13.2 9.3 6.0 -- -- --
Advanced with Sequestration . . .. .. 0.0 0.0 0.0 0.0 1.0 1.0 1.0
Petroleum ........ .. ... .. .. ... 0.0 1.3 1.3 1.3 1.4 1.4 1.4 -- -- --
NaturalGas ..................... 0.0 30.5 304 29.9 125.3 136.9 146.2 -- -- --
Nuclear ........................ 0.0 1.2 1.2 1.2 5.4 13.1 16.7 -- -- --
Renewables ™ . .................. 0.0 24.0 23.5 23.9 58.0 57.6 56.5 -- -- --
Other ........ ... i 0.0 23 22 23 23 23 23 -- -- --
Total ........coivviiiiiiin 0.0 771 76.5 76.4 267.9 258.7 245.8
Liquids from Coal (million barrels per day) 0.00 0.06 0.06 0.06 0.26 0.26 0.26 -- -- --
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Table D18. Key Results for Coal Cost Cases (Continued)
(Million Short Tons per Year, Unless Otherwise Noted)

2015 2030 Growth Rate, 2007-2030
Supply, Disposition, and Prices 2007 Low Coal R High Coal | Low Coal High Coal | Low Coal High Coal
eference Reference Reference
Cost Cost Cost Cost Cost Cost
Cost Indices
(constant dollar index, 2007=1.000)
Transportation Rate Multipliers
Eastern Railroads ... ............. 1.000 0.990 1.064 1.140 0.780 1.044 1.300 -1.1% 0.2% 1.1%
Western Railroads ............... 1.000 1.010 1.082 1.160 0.890 1.183 1.480 -0.5% 0.7% 1.7%
Mine Equipment Costs
Underground . . .................. 1.000 1.008 1.071 1.136 0.867 1.071 1.319 -0.6% 0.3% 1.2%
Surface ......... ... 1.000 0.948 1.007 1.069 0.815 1.007 1.241 -0.9% 0.0% 0.9%
Other Mine Supply Costs
East of the Mississippi: All Mines . . . . 1.000 1.130 1.201 1.275 0.902 1.114 1.373 -0.4% 0.5% 1.4%
West of the Mississippi: Underground 1.000 1.130 1.201 1.275 0.902 1.114 1.373 -0.4% 0.5% 1.4%
West of the Mississippi: Surface . . . .. 1.000 0.962 1.022 1.085 0.768 0.948 1.168 -1.1% -0.2% 0.7%
Coal Mining Labor Productivity
(short tons per miner per hour) .. ....... 6.27 7.66 6.25 4.89 12.61 6.02 2.33 3.1% -0.2% -4.2%
Average Coal Miner Wage
(2007 dollars perhour) ............... 21.96 20.66 21.96 23.32 17.79 21.96 27.05 -0.9% 0.0% 0.9%

‘Includes anthracite, bituminous coal, subbituminous coal, and lignite.

?Includes waste coal consumed by the electric power and industrial sectors. Waste coal supplied is counted as a supply-side item to balance the same amount of waste coal
included in the consumption data.

3Excludes imports to Puerto Rico and the U.S. Virgin Islands.

“Production plus waste coal supplied plus net imports.

SIncludes consumption for combined heat and power plants, except those plants whose primary business is to sell electricity, or electricity and heat, to the public. Excludes all
coal use in the coal to liquids process.

fIncludes all electricity-only and combined heat and power plants whose primary business is to sell electricity, or electricity and heat, to the public.

"Includes reported prices for both open market and captive mines.

®Prices weighted by consumption tonnage; weighted average excludes residential and commercial prices, and export free-alongside-ship (f.a.s.) prices.

°F.a.s. price at U.S. port of exit.

"®Cumulative additions after December 31, 2007. Includes all additions of electricity only and combined heat and power plants projected for the electric power, industrial, and
commercial sectors.

"Includes conventional hydroelectric, geothermal, wood, wood waste, municipal waste, landfill gas, other biomass, solar, and wind power. Facilities co-firing biomass and coal
are classified as coal.

- - = Not applicable.

Btu = British thermal unit.

Note: Totals may not equal sum of components due to independent rounding. Data for 2007 are model results and may differ slightly from official EIA data reports.

Sources: 2007 data based on: Energy Information Administration (EIA), Annual Coal Report 2007, DOE/EIA-0584(2007) (Washington, DC, September 2008); EIA, Quarterly
Coal Report, October-December 2007, DOE/EIA-0121(2007/4Q) (Washington, DC, March 2008); U.S. Department of Labor, Bureau of Labor Statistics, Average Hourly Earnings
of Production Workers: Coal Mining, Series ID : ceu1021210008; and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A. Projections: EIA, AEO2009
National Energy Modeling System runs LCCST09.D121608A, AEO2009.D120908A, and HCCST09.D121608A.
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Appendix E

NEMS Overview and Brief Description of Cases

The National Energy Modeling System

The projections in the Annual Energy Outlook 2009
(AEO2009) are generated from the National Energy
Modeling System (NEMS) [1], developed and main-
tained by the Office of Integrated Analysis and
Forecasting (OIAF) of the Energy Information Ad-
ministration (EIA). In addition to its use in develop-
ing the Annual Energy Outlook (AEO) projections,
NEMS is also used in analytical studies for the U.S.
Congress, the Executive Office of the President, other
offices within the U.S. Department of Energy (DOE),
and other Federal agencies. The AEO projections are
also used by analysts and planners in other govern-
ment agencies and nongovernment organizations.

The projections in NEMS are developed with the use
of a market-based approach to energy analysis. For
each fuel and consuming sector, NEMS balances
energy supply and demand, accounting for economic
competition among the various energy fuels and
sources. The time horizon of NEMS is the period
through 2030, approximately 25 years into the future
[2]. In order to represent regional differences in
energy markets, the component modules of NEMS
function at the regional level: the nine Census divi-
sions for the end-use demand modules; production
regions specific to oil, natural gas, and coal supply and
distribution; the North American Electric Reliability
Council regions and subregions for electricity; and
the Petroleum Administration for Defense Districts
(PADDs) for refineries.

NEMS is organized and implemented as a modular
system. The modules represent each of the fuel
supply markets, conversion sectors, and end-use
consumption sectors of the energy system. NEMS
also includes macroeconomic and international mod-
ules. The primary flows of information among the
modules are the delivered prices of energy to end
users and the quantities consumed, by product,
region, and sector. The delivered fuel prices encom-
pass all the activities necessary to produce, import,
and transport fuels to end users. The information
flows also include other data on such areas as eco-
nomic activity, domestic production, and interna-
tional petroleum supply.

The Integrating Module controls the execution of
each of the component modules. To facilitate modu-
larity, the components do not pass information to

each other directly but communicate through a cen-
tral data structure. This modular design provides the
capability to execute modules individually, thus al-
lowing decentralized development of the system and
independent analysis and testing of individual mod-
ules. The modular design also permits the use of the
methodology and level of detail most appropriate for
each energy sector. NEMS calls each supply, conver-
sion, and end-use demand module in sequence until
the delivered prices of energy and the quantities
demanded have converged within tolerance, thus
achieving an economic equilibrium of supply and de-
mand in the consuming sectors. A solution is reached
annually through the projection horizon. Other vari-
ables, such as petroleum product imports, crude oil
imports, and several macroeconomic indicators, also
are evaluated for convergence.

Each NEMS component represents the impacts and
costs of legislation and environmental regulations
that affect that sector. NEMS accounts for all com-
bustion-related carbon dioxide (COg) emissions, as
well as emissions of sulfur dioxide (SOg), nitrogen
oxides (NO,), and mercury from the electricity gener-
ation sector.

The version of NEMS used for AEO2009 represents
current legislation and environmental regulations as
of November 2008 (such as the Energy Independence
and Security Act of 2007 [EISA2007], which was
signed into law on December 19, 2007; the Energy
Policy Act of 2005 [EPACT2005]; the Working Fam-
ilies Tax Relief Act of 2004; and the American Jobs
Creation Act of 2004), and the costs of compliance
with regulations (such as the new stationary diesel
regulations issued by the U.S. Environmental Protec-
tion Agency [EPA] in July 2006). It does not include
representation of the American Recovery and Rein-
vestment Act, which was enacted in February 2009.
The AEO2009 models do not represent the Clean Air
Mercury Rule (CAMR), which was vacated and re-
manded by the D.C. Circuit Court of the U.S. Court of
Appeals on February 8, 2008, but they do represent
State requirements for reduction of mercury
emissions.

The AEO2009 reference case also reflects the recent
decision by the D.C. Circuit Court on July 11, 2008, to
vacate and remand the NO, and SO, cap-and-trade
programs included in the Clean Air Interstate Rule
(CAIR), but not the temporary reinstatement in a
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more recent ruling (issued on December 23, 2008,
well after the cutoff date for inclusion in AEO2009). It
is assumed, however, that electricity generators will
continue to retrofit existing capacity with emissions
control equipment to comply with the revised
National Ambient Air Quality Standards (NAAQS),
even without the CAIR regulations. Also, it is
assumed that plants not equipped with scrubbers
ultimately will be required to use low-sulfur coal in
order to comply with the NAAQS. The potential
impacts of pending or proposed Federal and State leg-
islation, regulations, or standards—or of sections of
legislation that have been enacted but require funds
or implementing regulations that have not been pro-
vided or specified—are not reflected in NEMS.

In general, the historical data used for the AEO2009
projections are based on EIA’s Annual Energy Review
2007, published in June 2008 [3]; however, data were
taken from multiple sources. In some cases, only par-
tial or preliminary data were available for 2007. CO,
emissions were calculated by using CO, coefficients
from the EIA report, Emissions of Greenhouse Gases
in the United States 2007, published in December
2008 [4]. Historical numbers are presented for com-
parison only and may be estimates. Source documents
should be consulted for the official data values. Foot-
notes to the AEO2009 appendix tables indicate the
definitions and sources of historical data.

The AEO2009 projections for 2008 and 2009 incorpo-
rate short-term projections from EIA’s November
2008 Short-Term Energy Outlook (STEQO). For short-
term energy projections, readers are referred to
monthly updates of the STEO [5].

Component Modules

The component modules of NEMS represent the indi-
vidual supply, demand, and conversion sectors of
domestic energy markets and also include interna-
tional and macroeconomic modules. In general, the
modules interact through values representing the
prices or expenditures for energy delivered to the con-
suming sectors and the quantities of end-use energy
consumption.

Macroeconomic Activity Module

The Macroeconomic Activity Module (MAM) provides
a set of macroeconomic drivers to the energy modules,
and there is a macroeconomic feedback mechanism
within NEMS. Key macroeconomic variables used in
the energy modules include gross domestic product

(GDP), disposable income, value of industrial ship-
ments, new housing starts, sales of new light-duty
vehicles (LDVs), interest rates, and employment. The
MAM uses the following models from IHS Global In-
sight: Macroeconomic Model of the U.S. Economy,
National Industry Model, and National Employment
Model. In addition, EIA has constructed a Regional
Economic and Industry Model to project regional eco-
nomic drivers, and a Commercial Floorspace Model to
project 13 floorspace types in 9 Census divisions. The
accounting framework for industrial value of ship-
ments uses the North American Industry Classifica-
tion System (NAICS).

International Module

The International Module represents the response of
world oil markets (supply and demand) to assumed
world oil prices. The results/outputs of the module are
international liquids consumption and production by
region and a crude oil supply curve representing
international crude oil similar in quality to the West
Texas Intermediate crude that is available to U.S.
markets through the Petroleum Market Module
(PMM) of NEMS. The supply-curve calculations are
based on historical market data and a world oil
supply/demand balance, which is developed from
reduced-form models of international liquids supply
and demand, current investment trends in explora-
tion and development, and long-term resource
economics for 221 countries/territories. The oil pro-
duction estimates include both conventional and un-
conventional supply recovery technologies.

Residential and Commercial Demand Modules

The Residential Demand Module projects energy con-
sumption in the residential sector by housing type
and end use, based on delivered energy prices, the
menu of equipment available, the availability of
renewable sources of energy, and housing starts. The
Commercial Demand Module projects energy con-
sumption in the commercial sector by building type
and nonbuilding uses of energy and by category of end
use, based on delivered prices of energy, availability of
renewable sources of energy, and macroeconomic
variables representing interest rates and floorspace
construction.

Both modules estimate the equipment stock for the
major end-use services, incorporating assessments
of advanced technologies, including representations
of renewable energy technologies; and the effects
of both building shell and appliance standards,
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including the recently enacted provisions of the En-
ergy Independence and Security Act of 2007
(EISA2007). The Commercial Demand Module incor-
porates combined heat and power (CHP) technology.
The modules also include projections of distributed
generation. Both modules incorporate changes to
“normal” heating and cooling degree-days by Census
division, based on a 10-year average and on State-
level population projections. The Residential Demand
Module projects an increase in the average square
footage of both new construction and existing struc-
tures, based on trends in the size of new construction
and the remodeling of existing homes.

Industrial Demand Module

The Industrial Demand Module projects the con-
sumption of energy for heat and power and for feed-
stocks and raw materials in each of 21 industries,
subject to the delivered prices of energy and macro-
economic variables representing employment and the
value of shipments for each industry. As noted in
the description of the MAM, the value of shipments
is based on NAICS. The industries are classified
into three groups—energy-intensive manufacturing,
non-energy-intensive manufacturing, and nonmanu-
facturing. Of the eight energy-intensive industries,
seven are modeled in the Industrial Demand Module,
with components for Dboiler/steam/cogeneration,
buildings, and process/assembly use of energy. Bulk
chemicals are further disaggregated to organic, inor-
ganic, resins, and agricultural chemicals. A general-
ized representation of cogeneration and a recycling
component also are included. The use of energy for
petroleum refining is modeled in the PMM, and the
projected consumption is included in the industrial
totals.

Transportation Demand Module

The Transportation Demand Module projects con-
sumption of fuels in the transportation sector,
including petroleum products, electricity, methanol,
ethanol, compressed natural gas, and hydrogen, by
transportation mode, vehicle vintage, and size class,
subject to delivered prices of energy fuels and macro-
economic variables representing disposable personal
income, GDP, population, interest rates, and indus-
trial shipments. Fleet vehicles are represented sepa-
rately to allow analysis of the Energy Policy Act of
1992 (EPACT1992) and other legislation and legisla-
tive proposals. The transportation demand module
also includes a component to assess the penetration of

alternative-fuel vehicles (AFVs). EPACT2005 and the
Energy Improvement and Extension Act of 2008
(ETEA2008) are reflected in the assessment of the im-
pacts of tax credits on the purchase of hybrid
gas-electric, alternative-fuel, and fuel-cell vehicles.
The corporate average fuel economy (CAFE) and
biofuel representation in the module reflect stan-
dards proposed by the National Highway Traffic
Safety Administration (NHTSA) and provisions in
EISA2007.

The air transportation component of the Transporta-
tion Demand Module explicitly represents air travel
in domestic and foreign markets and includes the
industry practice of parking aircraft in both domestic
and international markets to reduce operating costs,
as well as the movement of aging aircraft from
passenger to cargo markets [6]. For passenger travel
and air freight shipments, the module represents
regional fuel use in regional, narrow-body, and
wide-body aircraft. An infrastructure constraint,
which is also modeled, can potentially limit overall
growth in passenger and freight air travel to levels
commensurate with industry-projected infrastruc-
ture expansion and capacity growth.

Electricity Market Module

The Electricity Market Module represents genera-
tion, transmission, and pricing of electricity, subject
to delivered prices for coal, petroleum products,
natural gas, and biofuels; costs of generation by all
generating plants, including capital costs and macro-
economic variables for costs of capital and domestic
investment; environmental emissions laws and regu-
lations; and electricity load shapes and demand.
There are three primary submodules—capacity plan-
ning, fuel dispatching, and finance and pricing.

All specifically identified options promulgated by the
EPA for compliance with the Clean Air Act Amend-
ments of 1990 (CAAA90) are explicitly represented in
the capacity expansion and dispatch decisions; those
that have not been promulgated (e.g., fine particulate
proposals) are not incorporated. All financial incen-
tives for power generation expansion and dispatch
specifically identified in EPACT2005 have been
implemented. Several States, primarily in the North-
east, have recently enacted air emission regulations
for CO, that affect the electricity generation sector,
and those regulations are represented in AEO2009.

Although currently there is no Federal legislation in
place that restricts greenhouse gas (GHG) emissions,
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regulators and the investment community are begin-
ning to push energy companies to invest in technolo-
gies that are less GHG-intensive. The trend is cap-
tured in the AEO2009 reference case through a
3-percentage-point increase in the cost of capital
when investments in new coal-fired power plants
without carbon control and sequestration (CCS) and
new coal-to-liquids (CTL) plants are evaluated.

Renewable Fuels Module

The Renewable Fuels Module (RFM) includes sub-
modules representing renewable resource supply and
technology input information for central-station,
grid-connected electricity generation technologies,
including conventional hydroelectricity, biomass
(Dedicated biomass plants and co-firing in existing
coal plants), geothermal, landfill gas, solar thermal
electricity, solar photovoltaics (PV), and wind energy.
The RFM contains renewable resource supply esti-
mates representing the regional opportunities for re-
newable energy development. Investment tax credits
(ITCs) for renewable fuels are incorporated, as cur-
rently enacted, including a permanent 10-percent
ITC for business investment in solar energy (thermal
nonpower uses as well as power uses) and geothermal
power (available only to those projects not accepting
the production tax credit [PTC] for geothermal
power). In addition, the module reflects the increase
in the ITC to 30 percent for solar energy systems
installed before January 1, 2017, and the extension
of the credit to individual homeowners under
EIEA2008.

PTCs for wind, geothermal, landfill gas, and some
types of hydroelectric and biomass-fueled plants also
are represented. They provide a credit of up to 2.0
cents per kilowatthour for electricity produced in the
first 10 years of plant operation. For AEO2009, new
plants coming on line before January 1, 2010, are eli-
gible to receive the ITC. AEO2009 also accounts for
new renewable energy capacity resulting from State
renewable portfolio standard (RPS) programs, man-
dates, and goals, as described in Assumptions to the
Annual Energy Outlook 2009 [7].

Oil and Gas Supply Module

The Oil and Gas Supply Module represents domestic
crude oil and natural gas supply within an integrated
framework that captures the interrelationships
among the various sources of supply: onshore, off-
shore, and Alaska by both conventional and uncon-
ventional techniques, including natural gas recovery

from coalbeds and low-permeability formations of
sandstone and shale. The framework analyzes cash
flow and profitability to compute investment and
drilling for each of the supply sources, based on the
prices for crude oil and natural gas, the domestic
recoverable resource base, and the state of technol-
ogy. Oil and natural gas production activities are
modeled for 12 supply regions, including 3 offshore
and 3 Alaskan regions.

Crude oil production quantities are used as inputs to
the PMM in NEMS for conversion and blending into
refined petroleum products. Supply curves for natu-
ral gas are used as inputs to the Natural Gas Trans-
mission and Distribution Module for determining
natural gas prices and quantities.

Natural Gas Transmission and Distribution
Module

The Natural Gas Transmission and Distribution
Module represents the transmission, distribution,
and pricing of natural gas, subject to end-use demand
for natural gas and the availability of domestic natu-
ral gas and natural gas traded on the international
market. The module tracks the flows of natural gas
and determines the associated capacity expansion
requirements in an aggregate pipeline network, con-
necting the domestic and foreign supply regions with
12 U.S. demand regions. The flow of natural gas is
determined for both a peak and off-peak period in the
year. Key components of pipeline and distributor
tariffs are included in separate pricing algorithms.
The module also represents foreign sources of natural
gas, including pipeline imports and exports to Canada
and Mexico, and LNG imports and exports.

Petroleum Market Module

The PMM projects prices of petroleum products,
crude oil and product import activity, and domestic
refinery operations (including fuel consumption),
subject to the demand for petroleum products, the
availability and price of imported petroleum, and the
domestic production of crude oil, natural gas liquids,
and biofuels (ethanol, biodiesel, and biomass-to-
liquids [BTL]). The module represents refining activi-
ties in the five PADDs, as well as a less detailed repre-
sentation of refining activities in the rest of the world.
It explicitly models the requirements of EISA2007
and CAAA90 and the costs of automotive fuels, such
as conventional and reformulated gasoline, and
includes the production of biofuels for blending in
gasoline and diesel.
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AEO02009 represents regulations that limit the sulfur
content of all nonroad and locomotive/marine diesel
to 15 parts per million (ppm) by mid-2012. The mod-
ule also reflects the new renewable fuels standard
(RFS) in EISA2007 that requires the use of 36 billion
gallons per year of biofuels by 2022 if achievable, with
corn ethanol limited to 15 billion gallons per year.
Demand growth and regulatory changes necessitate
capacity expansion for refinery processing units. U.S.
end-use prices are based on the marginal costs of
production, plus markups representing the costs of
product marketing, importing, transportation, and
distribution, as well as applicable State and Federal
taxes [8]. Refinery capacity expansion at existing sites
is permitted in each of the five refining regions
modeled.

Fuel ethanol and biodiesel are included in the PMM,
because they are commonly blended into petroleum
products. The module allows ethanol blending into
gasoline at 10 percent or less by volume (E10) and up
to 85 percent by volume (E85). For AEO2009, the
level of allowable non-E85 ethanol blending in
California has been raised from 5.7 percent to 10 per-
cent in recent regulatory changes [9] that have set a
framework for E10 emissions standards.

Ethanol is produced primarily in the Midwest from
corn or other starchy crops, and in the future it may
be produced from cellulosic material, such as switch-
grass and poplar. Biodiesel (diesel-like fuel made in a
trans-esterification process) is produced from seed
oil, imported palm oil, animal fats, or yellow grease
(primarily, recycled cooking oil). Renewable or
“green” diesel is also modeled as a blending compo-
nent in petroleum diesel. Unlike the more common
biodiesel, renewable diesel is made by hydrogenation
of vegetable oils and is completely fungible with
petroleum diesel. Imports and limited exports of
these biofuels are modeled in the PMM.

Both domestic and imported ethanol count toward
the RFS. Domestic ethanol production from two
feedstocks, corn and cellulosic materials, is modeled.
Corn-based ethanol plants are numerous (more than
150 are now in operation, with a total production
capacity of more than 10 billion gallons annually) and
are based on a well-known technology that converts
sugar into ethanol. Ethanol from cellulosic sources is
a new technology with no pilot plants in operation;
however, DOE awarded grants (up to $385 million)
in 2007 to construct capacity totaling 147 million
gallons per year, which AEO2009 assumes will begin

operating in 2012. Imported ethanol may be produced
from cane sugar or bagasse, the cellulosic byproduct
of sugar milling. The sources of ethanol are modeled
to compete on an economic basis and to meet the
EISA2007 renewable fuels mandate.

Fuels produced by gasification and Fischer-Tropsch
synthesis are also modeled in the PMM, based on
their economics relative to competing feedstocks and
products. The three processes modeled are coal-to-
liquids (CTL), gas-to-liquids (GTL), and BTL. CTL fa-
cilities are likely to be built at locations close to coal
supplies and water sources, where liquid products
and surplus electricity could also be distributed to
nearby demand regions. GTL facilities may be built in
Alaska, but they would compete with the Alaska Nat-
ural Gas Transportation System for available natural
gas resources. BTL facilities are likely to be built
where there are large supplies of biomass, such as
crop residues and forestry waste. Because the BTL
process uses cellulosic feedstocks, it is also modeled as
a choice to meet the EISA2007 cellulosic biofuels
requirement.

Coal Market Module

The Coal Market Module (CMM) simulates mining,
transportation, and pricing of coal, subject to end-use
demand for coal differentiated by heat and sulfur con-
tent. U.S. coal production is represented in the CMM
by 40 separate supply curves—differentiated by re-
gion, mine type, coal rank, and sulfur content. The
coal supply curves include a response to capacity utili-
zation of mines, mining capacity, labor productivity,
and factor input costs (mining equipment, mining
labor, and fuel requirements). Projections of U.S. coal
distribution are determined by minimizing the cost of
coal supplied, given coal demands by demand region
and sector, environmental restrictions, and account-
ing for minemouth prices, transportation costs, and
coal supply contracts. Over the projection horizon,
coal transportation costs in the CMM vary in
response to changes in the cost of rail investments.

The CMM produces projections of U.S. steam and
metallurgical coal exports and imports in the context
of world coal trade, determining the pattern of world
coal trade flows that minimizes the production and
transportation costs of meeting a specified set of re-
gional world coal import demands, subject to con-
straints on export capacities and trade flows. The in-
ternational coal market component of the module
computes trade in 3 types of coal for 17 export regions
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and 20 import regions. U.S. coal production and dis-
tribution are computed for 14 supply regions and 14
demand regions.

Annual Energy Outlook 2009 Cases

Table E1 provides a summary of the cases produced
as part of the AEO2009. For each case, the table gives
the name used in this report, a brief description of the
major assumptions underlying the projections, the
mode in which the case was run in NEMS (either fully
integrated, partially integrated, or standalone), and a
reference to the pages in the body of the report and in
this appendix where the case is discussed. The text
sections following Table E1 describe the various
cases. The reference case assumptions for each sector
are described in Assumptions to the Annual Energy
Outlook 2009 [10]. Regional results and other details
of the projections are available at web site www.eia.
doe.gov/oiaf/aeo/supplement.

Macroeconomic Growth Cases

In addition to the AEO2009 reference case, the low
economic growth and high economic growth cases
were developed to reflect the uncertainty in projec-
tions of economic growth. The alternative cases are
intended to show the effects of alternative growth as-
sumptions on energy market projections. The cases
are described as follows:

* The low economic growth case assumes lower
growth rates for population (0.6 percent per year),
nonfarm employment (0.5 percent per year), and
labor productivity (1.5 percent per year), resulting
in higher prices and interest rates and lower
growth in industrial output. In the low economic
growth case, economic output as measured by real
GDP increases by 1.8 percent per year from 2007
through 2030, and growth in real disposable in-
come per capita averages 1.5 percent per year.

* The high economic growth case assumes higher
growth rates for population (1.3 percent per year),
nonfarm employment (1.3 percent per year), and
labor productivity (2.4 percent per year). With
higher productivity gains and employment
growth, inflation and interest rates are lower than
in the reference case, and consequently economic
output grows at a higher rate (3.0 percent per
year) than in the reference case (2.5 percent). Dis-
posable income per capita grows by 1.7 percent
per year, compared with 1.6 percent in the refer-
ence case.

Oil Price Cases

The world oil price in AEO2009 is defined as the aver-
age price of light, low-sulfur crude oil delivered in
Cushing, Oklahoma, and is similar to the price for
light, sweet crude oil traded on the New York Mercan-
tile Exchange. AEO2009 also includes a projection of
the U.S. annual average refiners’ acquisition cost of
imported crude oil, which is more representative of
the average cost of all crude oils used by refiners.

The historical record shows substantial variability in
world oil prices, and there is arguably even more un-
certainty about future prices in the long term.
AEO02009 considers three price cases (reference, low
oil price, and high oil price) to allow an assessment of
alternative views on the course of future oil prices.
The low and high oil price cases define a wide range of
potential price paths, reflecting different assump-
tions about decisions by OPEC members regarding
the preferred rate of oil production and about the fu-
ture finding and development costs and accessibility
of conventional oil resources outside the United
States. Because the low and high oil price cases are
not fully integrated with a world economic model, the
impact of world oil prices on international economies
is not accounted for directly.

* Inthe reference case, real world oil prices rise from
a low of $61 per barrel (2007 dollars) in 2009 to
$110 per barrel in 2015, then increase more slowly
to $130 per barrel in 2030. The reference case rep-
resents EIA’s current judgment regarding explo-
ration and development costs and accessibility of
oil resources outside the United States. It also as-
sumes that OPEC producers will choose to main-
tain their share of the market and will schedule
investments in incremental production capacity
so that OPEC’s conventional oil production will
represent about 40 percent of the world’s total lig-
uids production.

* In the low oil price case, real world oil prices are
only $50 per barrel (2007 dollars) in 2030, com-
pared with $130 per barrel in the reference case.
The low oil price case assumes that OPEC coun-
tries will increase their conventional oil produc-
tion to obtain approximately a 44-percent share of
total world liquids production, and that oil re-
sources outside the U.S. will be more accessible
and/or less costly to produce (as a result of tech-
nology advances, more attractive fiscal regimes,
or both) than in the reference case. With these as-
sumptions, conventional oil production outside
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Table E1. Summary of the AEO2009 cases

Integration | Reference | Reference in

Case name Description mode in text Appendix E
Reference Baseline economic growth (2.5 percent per year from Fully - -
2007 through 2030), world oil price, and technology integrated

assumptions. Complete projection tables in Appendix A.

Low Economic Growth Real GDP grows at an average annual rate of 1.8 percent Fully p. 58 p. 202
from 2007 to 2030. Other energy market assumptions are integrated
the same as in the reference case. Partial projection
tables in Appendix B.

High Economic Growth Real GDP grows at an average annual rate of 3.0 percent Fully p. 58 p. 202
from 2007 to 2030. Other energy market assumptions are integrated
the same as in the reference case. Partial projection
tables in Appendix B.

Low Oil Price More optimistic assumptions for economic access to Fully p. 60 p. 202
non-OPEC resources and OPEC behavior than in the integrated
reference case. World light, sweet crude oil prices are
$50 per barrel in 2030, compared with $130 per barrel in
the reference case (2007 dollars). Other assumptions are
the same as in the reference case. Partial projection
tables in Appendix C.

High Oil Price More pessimistic assumptions for economic access to Fully p. 60 p. 202
non-OPEC resources and OPEC behavior than in the integrated
reference case. World light, sweet crude oil prices are
about $200 per barrel (2007 dollars) in 2030. Other
assumptions are the same as in the reference case.
Partial projection tables in Appendix C.

Residential: Future equipment purchases based on equipment With p. 63 p. 206
2009 Technology available in 2009. Existing building shell efficiencies fixed commercial

at 2009 levels. Partial projection tables in Appendix D.
Residential: Earlier availability, lower costs, and higher efficiencies With p. 63 p. 206
High Technology assumed for more advanced equipment. Building shell commercial

efficiencies for new construction meet ENERGY STAR
requirements after 2016. Partial projection tables in

Appendix D.
Residential: Future equipment purchases and new building shells With p. 64 p. 206
Best Available based on most efficient technologies available by fuel. commercial
Technology Building shell efficiencies for new construction meet the

criteria for most efficient components after 2009. Partial
projection tables in Appendix D.

Commercial: Future equipment purchases based on equipment With p. 65 p. 206
2009 Technology available in 2009. Building shell efficiencies fixed at 2009 residential

levels. Partial projection tables in Appendix D.
Commercial: Earlier availability, lower costs, and higher efficiencies for With p. 65 p. 206
High Technology more advanced equipment. Building shell efficiencies for  residential

new and existing buildings increase by 8.8 and 6.3
percent, respectively, from 2003 values by 2030. Partial
projection tables in Appendix D.

Commercial: Future equipment purchases based on most efficient With p. 66 p. 206
Best Available technologies available by fuel. Building shell efficiencies  residential
Technology for new and existing buildings increase by 10.5 and 7.5

percent, respectively, from 2003 values by 2030. Partial
projection tables in Appendix D.
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Table E1. Summary of the AEO2008 cases (continued)

Integration | Reference | Reference in
Case name Description mode in text Appendix E

Industrial: Efficiency of plant and equipment fixed at 2009 levels. Standalone p. 178 p. 207
2009 Technology Partial projection tables in Appendix D.
Industrial: Earlier availability, lower costs, and higher efficiencies for Standalone p. 178 p. 207
High Technology more advanced equipment. Partial projection tables in

Appendix D.
Transportation: Advanced technologies are more costly and less efficient Standalone p. 69 p. 207
Low Technology than in the reference case. Partial projection tables in

Appendix D.
Transportation: Advanced technologies are less costly and more efficient Standalone p. 69 p. 207
High Technology than in the reference case. Partial projection tables in

Appendix D.
Electricity: New nuclear capacity has 25 percent lower capital and Fully p. 181 p. 207
Low Nuclear Cost operating costs in 2030 than in the reference case. Partial integrated

projection tables in Appendix D.
Electricity: Costs for new nuclear technology do not improve from Fully p. 181 p. 208
High Nuclear Cost 2009 levels in the reference case. Existing nuclear plants integrated

are retired after 55 years of service. Partial projection

tables in Appendix D.
Electricity: Capital and operating costs for all new fossil-fired Fully p. 182 p. 208
Low Fossil generating technologies improve by 25 percent in 2030 integrated
Technology Cost from reference case values. Partial projection tables in

Appendix D.
Electricity: Costs for new advanced fossil-fired generating Fully p. 182 p. 208
High Fossil technologies do not improve over time from 2009. Partial integrated
Technology Cost projection tables in Appendix D.
Electricity: Base overnight costs for all new electric generating Fully p. 45 p. 208
Frozen Plant technologies are frozen at 2013 levels. Cost decreases integrated
Capital Costs due to learning still occur, but no declines in costs due to

commodity price changes are assumed.
Electricity: Base overnight costs for all new electric generating Fully p. 45 p. 208
High Plant technologies continue increasing throughout the integrated
Capital Costs projection, through a cost factor in 2030 that is 25

percentage points above the 2013 factor. Cost decreases

due to learning can still occur and may partially offset the

increases.
Electricity: Base overnight costs for all new electric generating Fully p. 45 p. 208
Falling Plant technologies fall more rapidly than in the reference case, integrated
Capital Costs by assuming a cost factor 25 percentage points below the

reference case cost factor in 2030.
Renewable Fuels: New renewable generating technologies do not improve  Fully p. 75 p. 208
High Renewable over time from 2009. Partial projection tables in Appendix integrated
Technology Cost D.
Renewable Fuels: Levelized cost of energy for nonhydropower renewable Fully p. 75 p. 209
Low Renewable generating technologies declines by 25 percent in 2030 integrated
Technology Cost from reference case values. Partial projection tables in

Appendix D.
Renewable Fuels: Production Tax Credit for certain renewable generation is  Fully p. 47 p. 209
Production Tax extended to projects constructed through 2019. integrated

Credit Extension
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Table E1. Summary of the AEO2008 cases (continued)

Integration | Reference | Reference in
Case name Description mode in text Appendix E

Oil and Gas: Cost, finding rate, and success rate parameters are Fully p. 76 p. 209
Rapid Technology adjusted for 50 percent more rapid improvement than in  integrated

the reference case. Partial projection tables in Appendix

D.
Oil and Gas: Cost, finding rate, and success rate parameters are Fully p. 76 p. 209
Slow Technology adjusted for 50 percent slower improvement than in the Integrated

reference case. Partial projection tables in Appendix D.
Oil and Gas: LNG imports are set exogenously to a factor times the Fully p. 192 p. 209
High LNG Supply reference case levels from 2010 forward, with the integrated

remaining assumptions unchanged from the reference

case. The factor starts at 1.0 in 2010 and increases

linearly to 5.0 in 2030. Partial projection tables in

Appendix D.
Oil and Gas: LNG imports held constant at 2009 levels, with the Fully p. 192 p. 209
Low LNG Supply remaining assumptions unchanged from the reference integrated

case. Partial projection tables in Appendix D.
Oil and Gas: The Arctic National Wildlife Refuge (ANWR) in Alaska is  Fully p. 193 p. 209
ANWR opened to Federal oil and natural gas leasing, with the integrated

remaining assumptions unchanged from the reference

case. Partial projection tables in Appendix D.
Oil and Gas: A natural gas pipeline from the North Slope of Alaskato  Fully p. 78 p. 210
No Alaska Pipeline the lower 48 States is not built during the projection integrated

period.
QOil and Gas: Access to the Atlantic , Pacific , and Gulf of Mexico Outer Fully p. 35 p.210
OCS Limited Continental Shelf (OCS) is limited by reinstatement of integrated

leasing moratoria that lapsed in 2008.
Coal: Productivity growth rates for coal mining are higher than  Fully p. 83 p. 210
Low Coal Cost in the reference case, and coal mining wages, mine integrated

equipment, and coal transportation rates are lower.

Partial projection tables in Appendix D.
Coal: Productivity growth rates for coal mining are lower than in  Fully p. 83 p. 210
High Coal Cost the reference case, and coal mining wages, mine integrated

equipment, and coal transportation rates are higher.

Partial projection tables in Appendix D.
Integrated Combination of the residential, commercial, and industrial Fully p. 176 p. 210
2009 Technology 2009 technology cases and the electricity high fossil integrated

technology cost, high renewable technology cost, and

high nuclear cost cases. Partial projection tables in

Appendix D.
Integrated Combination of the residential, commercial, industrial, Fully p. 176 p. 210
High Technology and transportation high technology cases and the integrated

electricity low fossil technology cost, low renewable

technology cost, and low nuclear cost cases. Partial

projection tables in Appendix D.
No GHG Concern No greenhouse gas emissions reduction policy is Fully p. 50 p. 211

enacted, and market investment decisions are not altered integrated

in anticipation of such a policy.
LW110 Based on the greenhouse gas emissions reduction policy Fully p. 50 p. 211

proposed by Senators Lieberman and Warner in the integrated

110th Congress (S. 2191).
No 2008 EIEA2008 tax legislation is removed from the reference Fully p. 66 p. 211
Tax Legislation case. integrated
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the U.S. is higher in the low oil price case than in
the reference case.

* In the high oil price case, real world oil prices
reach about $200 per barrel (2007 dollars) in
2030. The high oil price case assumes that OPEC
countries will reduce their production from the
current rate, sacrificing market share as global
liquids production increases, and that oil re-
sources outside the United States will be less ac-
cessible and/or more costly to produce than as-
sumed in the reference case.

Buildings Sector Cases

In addition to the AEO2009 reference case, three
standalone technology-focused cases using the Resi-
dential and Commercial Demand Modules of NEMS
were developed to examine the effects of changes in
equipment and building shell efficiencies.

For the residential sector, the three technology-
focused cases are as follows:

* The 2009 technology case assumes that all future
equipment purchases are based only on the range
of equipment available in 2009. Existing building
shell efficiencies are assumed to be fixed at 2009
levels (no further improvements). For new con-
struction, building shell technology options are
constrained to those available in 2009.

* The high technology case assumes earlier avail-
ability, lower costs, and higher efficiencies for
more advanced equipment [11]. For new construc-
tion, building shell efficiencies are assumed to
meet ENERGY STAR requirements after 2016.

* The best available technology case assumes that
all future equipment purchases are made from a
menu of technologies that includes only the most
efficient models available in a particular year for
each fuel, regardless of cost. For new construc-
tion, building shell efficiencies are assumed to
meet the criteria for the most efficient compo-
nents after 2009.

For the commercial sector, the three technology-
focused cases are as follows:

* The 2009 technology case assumes that all future
equipment purchases are based only on the range
of equipment available in 2009. Building shell effi-
ciencies are assumed to be fixed at 2009 levels.

* The high technology case assumes earlier avail-
ability, lower costs, and/or higher efficiencies for

more advanced equipment than in the reference
case [12]. Building shell efficiencies for new and
existing buildings in 2030 are assumed to be 8.8
percent and 6.3 percent higher, respectively, than
their 2003 levels—a 25-percent improvement rel-
ative to the reference case.

* The best available technology case assumes that
all future equipment purchases are made from a
menu of technologies that includes only the most
efficient models available in a particular year for
each fuel, regardless of cost. Building shell effi-
ciencies for new and existing buildings in 2030 are
assumed to be 10.5 percent and 7.5 percent
higher, respectively, than their 2003 values—a
50-percent improvement relative to the reference
case.

The Residential and Commercial Demand Modules of
NEMS were also used to complete the high and low
renewable technology cost cases, which are discussed
in more detail below in the Renewable Fuels Cases
section. In combination with assumptions for electric-
ity generation from renewable fuels in the electric
power sector and industrial sector, these sensitivity
cases analyze the impacts of changes in generating
technologies that use renewable fuels and in the
availability of renewable energy sources. For the Res-
idential and Commercial Demand Modules:

* The low renewable technology cost case assumes
greater improvements in residential and commer-
cial PV and wind systems than in the reference
case. The assumptions result in capital cost esti-
mates for 2030 that are approximately 25 percent
lower than reference case costs for distributed PV
technologies.

* The high renewable technology cost case assumes
that costs and performance levels for residential
and commercial PV and wind systems remain con-
stant at 2009 levels through 2030.

Industrial Sector Cases

In addition to the AEO2009 reference case, two
standalone cases using the Industrial Demand Mod-
ule of NEMS were developed to examine the effects of
less rapid and more rapid technology change and
adoption. Because they are standalone cases, the en-
ergy intensity changes discussed in this section ex-
clude the refining industry. Energy use in the refin-
ing industry is estimated as part of the Petroleum
Market Module in NEMS. The Industrial Demand
Module also was used as part of the integrated low
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and high renewable technology cost cases. For the in-
dustrial sector:

* The 2009 technology case holds the energy effi-
ciency of plant and equipment constant at the
2009 level over the projection period. In this case,
delivered energy intensity falls by 1.1 percent an-
nually from 2007 to 2030, as compared with 1.5
percent annually in the reference case. Changes in
aggregate energy intensity may result both from
changing equipment and production efficiency
and from changing composition of industrial out-
put. Because the level and composition of indus-
trial output are the same in the reference, 2009
technology, and high technology cases, any
change in energy intensity in the two technology
cases is attributable to efficiency changes.

* The high technology case assumes earlier avail-
ability, lower costs, and higher efficiency for more
advanced equipment [13] and a more rapid rate of
improvement in the recovery of biomass byprod-
ucts from industrial processes (0.7 percent per
year, as compared with 0.4 percent per year in the
reference case). The same assumption is incorpo-
rated in the integrated low renewable technology
cost case, which focuses on electricity generation.
Although the choice of the 0.7-percent annual rate
of improvement in byproduct recovery is an as-
sumption in the high technology case, it is based
on the expectation that there would be higher re-
covery rates and substantially increased use of
CHP in that case. Delivered energy intensity falls
by 1.7 percent annually in the high technology
case.

The 2009 technology case was run with only the In-
dustrial Demand Module, rather than in fully inte-
grated NEMS runs. Consequently, no potential feed-
back effects from energy market interactions are
captured, and energy consumption and production in
the refining industry, which are modeled in the PMM,
are excluded.

Transportation Sector Cases

In addition to the AEO2009 reference case, two
standalone cases using the NEMS Transportation
Demand Module were developed to examine the ef-
fects of advanced technology costs and efficiency im-
provement on technology adoption and vehicle fuel
economy [14]. For the transportation sector:

* In the low technology case, the characteristics of
conventional technologies, advanced technolo-
gies, and alternative-fuel LDVs, heavy-duty

vehicles, and aircraft reflect more pessimistic
assumptions about cost and efficiency improve-
ments achieved over the projection. More pessi-
mistic assumptions for fuel efficiency improve-
ment are also reflected in the rail and shipping
sectors.

* In the high technology case, the characteristics of
conventional and alternative-fuel light-duty vehi-
cles reflect more optimistic assumptions about in-
cremental improvements in fuel economy and
costs. In the freight truck sector, the high technol-
ogy case assumes more rapid incremental im-
provement in fuel efficiency for engine and emis-
sions control technologies. More optimistic
assumptions for fuel efficiency improvements are
also made for the air, rail, and shipping sectors.

The low technology and high technology cases were
run with only the Transportation Demand Module
rather than as fully integrated NEMS runs. Conse-
quently, no potential macroeconomic feedback re-
lated to vehicles costs or travel demand was captured,
nor were changes in fuel prices incorporated.

Electricity Sector Cases

In addition to the reference case, several integrated
cases with alternative electric power assumptions
were developed to analyze uncertainties about the fu-
ture costs and performance of new generating tech-
nologies. Two of the cases examine alternative as-
sumptions for nuclear power technologies, and two
examine alternative assumptions for fossil fuel tech-
nologies. Three additional cases examine alternative
cost paths for all technologies, based on uncertainties
in the underlying commodity prices that influence
power plant construction costs. Reference case values
for technology characteristics are determined in con-
sultation with industry and government specialists;
however, there is always uncertainty surrounding the
major component costs. The electricity cases analyze
what could happen if costs of new plants were either
higher or lower than assumed in the reference case.
The cases are fully integrated to allow feedback be-
tween the potential shifts in fuel consumption and
fuel prices.

Nuclear Technology Cost Cases

* The cost assumptions for the low nuclear cost case
reflect a 25-percent reduction in the capital and
operating costs for advanced nuclear technology
in 2030, relative to the reference case. The refer-
ence case projects a 29-percent reduction in the
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capital costs of nuclear power plants from 2009 to
2030; the low nuclear cost case assumes a 46-
percent reduction from 2009 to 2030.

* The high nuclear cost case assumes that capital
costs for the advanced nuclear technology do not
decline during the projection period but remain
fixed at the 2009 levels assumed in the reference
case. This case also assumes that existing nuclear
plants are retired after 55 years of operation, as
compared with a maximum 60-year life in the ref-
erence case. There is considerable uncertainty
surrounding the technical lifetime for some of the
major components of older nuclear plants.

Fossil Cost Technology Cases

¢ In the low fossil technology cost case, capital costs
and operating costs for all coal- and natural-gas-
fired generating technologies are assumed to be
25 percent lower than reference case levels in
2030. Because learning in the reference case re-
duces costs with manufacturing experience, costs
in the low fossil cost case are reduced by 40 to 47
percent between 2009 and 2030, depending on the
technology.

* Inthe high fossil technology cost case, capital costs
for all coal- and natural-gas-fired generating tech-
nologies do not decline during the projection pe-
riod but remain fixed at the 2009 values assumed
in the reference case.

Additional details about annual capital costs, operat-
ing and maintenance costs, plant efficiencies, and
other factors used in the high and low fossil technol-
ogy cost cases will be provided in Assumptions to the
Annual Energy Outlook 2009 [15].

Electricity Plant Capital Cost Cases

The costs to build new power plants have risen dra-
matically in the past few years, primarily as a result of
significant increases in the costs of construc-
tion-related materials, such as cement, iron, steel,
and copper. For the AEO2009 reference case, initial
overnight costs for all technologies were updated to
be consistent with costs estimates in the early part of
2008. A cost adjustment factor based on the projected
producer price index for metals and metal products
was also implemented, allowing the overnight costs to
fall in the future if the index drops, or to rise further if
the index increases. Although there is significant cor-
relation between commodity prices and power plant
construction costs, other factors may influence future

costs, raising the uncertainties surrounding the fu-
ture costs of building new power plants. For
AEQ02009, three additional cost cases focus on the un-
certainties of future plant construction costs. The
three cases use exogenous assumptions for the annual
adjustment factors, rather than linking to the metals
price index. The cases are discussed in “Electricity
Plant Cost Uncertainties” in the Issues in Focus sec-
tion of this report.

* In the frozen plant capital costs case, base over-
night costs for all new generating technologies are
assumed to be frozen at 2013 levels. Cost de-
creases still can occur with learning. In this case,
costs do decline slightly over the projection, but
capital costs are roughly 20 percent above refer-
ence case costs in 2030.

* Inthe high plant capital costs case, base overnight
costs for all new generating technologies are as-
sumed to continue increasing throughout the pro-
jection, with the cost factor increasing by 25 per-
centage points from 2013 to 2030. Cost decreases
still can occur with learning, and they may par-
tially offset the increases, but costs for most tech-
nologies in 2030 are above current costs and about
50 percent higher than projected costs in 2030 in
the reference case.

* In the falling plant capital costs case, base over-
night costs for all new generating technologies are
assumed to fall more rapidly than in the reference
case, starting in 2013. In 2030, the cost factor is
assumed to be 25 percentage points below the ref-
erence case value.

Renewable Fuels Cases

In addition to the AEO2009 reference case, two inte-
grated cases with alternative assumptions about re-
newable fuels were developed to examine the effects
of less aggressive and more aggressive improvement
in the cost of renewable technologies. The cases are as
follows:

* In the high renewable technology cost case, capital
costs, operating and maintenance costs, and per-
formance levels for wind, solar, biomass, and geo-
thermal resources are assumed to remain con-
stant at 2009 levels through 2030. Although
biomass prices are not changed from the reference
case, this case assumes that dedicated energy
crops (also known as “closed-loop” biomass fuel
supply) do not become available.

208 Energy Information Administration / Annual Energy Outlook 2009



NEMS Overview and Brief Description of Cases

* In the low renewable technology cost case, the
levelized costs of energy resources for generating
technologies using renewable resources are as-
sumed to decline to 25 percent below the reference
case costs for the same resources in 2030. In gen-
eral, lower costs are represented by reducing the
capital costs of new plant construction. Biomass
fuel supplies also are assumed to be 25 percent
less expensive than in the reference case for the
same resource quantities used in the reference
case. Assumptions for other generating technolo-
gies are unchanged from those in the reference
case. In the low renewable technology cost case,
the rate of improvement in recovery of biomass
byproducts from industrial processes is also
increased.

¢ In the production tax credit extension case, an ad-
ditional extension of the PTC is provided to all eli-
gible resources modeled in AEO2009. In this case,
plants entering service by December 31, 2019, are
assumed to be eligible for the PTC. Under current
law as of December 2008, the PTC for certain re-
newable generation technologies, including geo-
thermal, biomass, hydroelectric, and landfill gas,
will not be available for plants constructed after
December 31, 2010. For wind, the PTC will not be
available to plants constructed after December 31,
2009. This law has been renewed periodically,
however, either before or within a several months
after its expiration.

Oil and Gas Supply Cases

The sensitivity of the projections to changes in the as-
sumed rates of technological progress in oil and natu-
ral gas supply and LNG imports are examined in four
cases:

* In the rapid technology case, the parameters rep-
resenting the effects of technological progress on
finding rates, drilling costs, lease equipment and

parameters for other modules, parameters affect-
ing foreign oil supply, and assumptions about
imports and exports of LNG and natural gas trade
between the United States and Mexico. Specific
detail by region and fuel category is provided in
Assumptions to the Annual Energy Outlook 2009
[16].

In the slow technology case, the parameters repre-
senting the effects of technological progress on
finding rates, drilling, lease equipment and oper-
ating costs, and success rates for conventional oil
and natural gas drilling are 50 percent less opti-
mistic than those in the reference case. Improve-
ments in a number of key exploration and produc-
tion technologies for unconventional natural gas
also are reduced by 50 percent in the slow technol-
ogy case. Key Canadian supply parameters also
are modified to simulate the assumed impacts of
slow oil and natural gas technology penetration
on Canadian supply potential. All other parame-
ters in the model are kept at the reference case
values.

The high LNG supply case exogenously specifies
LNG import levels for 2010 through 2030 equal to
a factor times the reference case levels. The factor
starts at 1 in 2010 and increases linearly to 5 in
2030. The intent is to project the potential impact
on domestic natural gas markets if LNG imports
turn out to be higher than projected in the refer-
ence case.

The low LNG supply case exogenously specifies
LNG imports at the 2009 levels projected in the
reference case for the period 2010 through 2030.
The intent is to project the potential impact on do-
mestic natural gas markets if LNG imports turn
out to be lower than projected in the reference
case.

operating costs, and success rates for conven-
tional oil and natural gas drilling in the reference
case are improved by 50 percent. Improvements in
a number of key exploration and production tech-
nologies for unconventional natural gas also are
increased by 50 percent in the rapid technology
case. Key supply parameters for Canadian oil and
natural gas also are modified to simulate the as-
sumed impacts of more rapid oil and natural gas
technology penetration on Canadian supply po-
tential. All other parameters in the model are kept
at the reference case values, including technology

Additional cases show the potential impacts of lifting
leasing restrictions in the Arctic National Wildlife
Refuge (ANWR), of conditions that result in no con-
struction of an Alaska pipeline before 2030, and of re-
instating the Outer Continental Shelf (OCS) leasing
moratoria that expired on September 30, 2008.

* The ANWR case assumes that Federal legislation
passed during 2009 permits Federal oil and gas
leasing in ANWR’s 1002 area, and that oil and
natural gas leasing will commence after 2009 in
the State and Native lands that are either in or ad-
joining ANWR.
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* The no Alaska pipeline case examines the natural
gas market impacts of assuming that a pipeline to
move North Slope gas from Alaska to the lower 48
States is not constructed during the projection pe-
riod. Currently, there are no specific prohibitions
on the construction of such a pipeline; however,
political, business, and/or economic factors could
lead to indefinite postponement of the project.

* The OCS limited case assumes that the OCS leas-
ing allowed by Congress to expire on September
30, 2008, does not expire and will continue to be
renewed annually throughout the projection pe-
riod, thus prohibiting offshore drilling for oil and
natural gas in the Pacific, the Atlantic, most of the
Eastern Gulf of Mexico, and a small area in the
Central Gulf of Mexico OCS. In the OCS limited
case, technically recoverable resources in the OCS
total 75 billion barrels of oil and 380 trillion cubic
feet of natural gas, as compared with 93 billion
barrels and 456 trillion cubic feet in the reference
case.

Coal Market Cases

Two alternative coal cost cases examine the impacts
on U.S. coal supply, demand, distribution, and prices
that result from alternative assumptions about min-
ing productivity, labor costs, mine equipment costs,
and coal transportation rates. The alternative pro-
ductivity and cost assumptions are applied in every
year from 2010 through 2030. For the coal cost cases,
adjustments to the reference case assumptions for
coal mining productivity are based on variation in the
average annual productivity growth of 3.6 percent ob-
served since 1980. Transportation rates are lowered
(in the low cost case) or raised (in the high cost case)
from reference case levels to achieve a 25-percent
change in rates relative to the reference case in 2030.
The low and high coal cost cases represent fully inte-
grated NEMS runs, with feedback from the macroeco-
nomic activity, international, supply, conversion, and
end-use demand modules.

* In the low coal cost case, the average annual
growth rates for coal mining productivity are
higher than those in the reference case and are ap-
plied at the supply curve level. As an example, the
average annual growth rate for Wyoming’s South-
ern Powder River Basin supply curve is increased
from -0.5 percent in the reference case for the
years 2010 through 2030 to 3.1 percent in the low
coal cost case. Coal mining wages, mine equip-
ment costs, and other mine supply costs all are

assumed to be about 20 percent lower in 2030 in
real terms in the low coal cost case than in the ref-
erence case. Coal transportation rates, excluding
the impact of fuel surcharges, are assumed to be
25 percent lower in 2030.

* In the high coal cost case, the average annual pro-
ductivity growth rates for coal mining are lower
than those in the reference case and are applied as
described in the low coal cost case. Coal mining
wages, mine equipment costs, and other mine sup-
ply costs in 2030 are assumed to be about 20 per-
cent higher than in the reference case, and coal
transportation rates in 2030 are assumed to be 25
percent higher.

Additional details about the productivity, wage, mine
equipment cost, and coal transportation rate assump-
tions for the reference and alternative coal cost cases
are provided in Appendix D.

Cross-Cutting Integrated Cases

In addition to the sector-specific cases described
above, a series of cross-cutting integrated cases are
used in AEO2009 to analyze specific scenarios with
broader sectoral impacts. For example, two inte-
grated technology progress cases combine the as-
sumptions from the other technology progress cases
to analyze the broader impacts of more rapid and
slower technology improvement rates. In addition,
two cases also were run with alternative assumptions
about future regulation of GHG emissions.

Integrated Technology Cases

The integrated 2009 technology case combines the as-
sumptions from the residential, commercial, and in-
dustrial 2009 technology cases and the electricity
high fossil technology cost, high renewable technol-
ogy cost, and high nuclear cost cases. The integrated
high technology case combines the assumptions from
the residential, commercial, industrial, and transpor-
tation high technology cases and the electricity high
fossil technology cost, low renewable technology cost,
and low nuclear cost cases.

Greenhouse Gas Uncertainty Cases

Although currently no legislation restricting GHG
emissions is in place in the United States, regulators
and the investment community are beginning to push
energy companies to invest in less GHG-intensive
technologies, as captured in the reference case by
assuming a 3-percentage-point increase in the cost of
capital for investments in new coal-fired power plants
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without CCS and new CTL plants. Those assump-
tions affect cost evaluations for the construction of
new capacity but not the actual operating costs when
a new plant begins operation.

Two alternative cases are used to provide a range of
outcomes, from no concern about future GHG legisla-
tion to the imposition of a specific GHG limit. The no
GHG concern case, which was run without any adjust-
ment for concern about potential GHG regulations, is
similar to the reference cases from previous AEOs
(without the 3-percentage-point increase). In the no
GHG concern case, the same cost of capital is used to
evaluate all new capacity builds, regardless of
type. The LW110 case assumes implementation of a
GHG emissions reduction policy that affects both
investment and operating costs. Assumptions for the
LW110 case are based on S. 2191, the Lieberman-
Warner Climate Security Act of 2007 in the 110th
Congress, as modeled in an earlier EIA analysis [17].
Results from the LW110 case should be viewed
as illustrative, because the impact of any policy to
reduce GHG emissions will depend on its detailed
specifications, which are likely to differ from those in
the LW110 case.

No 2008 Tax Legislation Case

Because the AEO2009 reference case includes the tax
provisions from ETEA2008 [18], a no 2008 tax legisla-
tion case is used to examine the impacts of those spe-
cific tax provisions.
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Appendix F

Regional Maps
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Regional Maps

F2. Electricity Market Module Regions
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Regional Maps

F3. Oil and Gas Supply Model Regions
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Regional Maps

F4. Natural Gas Transmission and Distribution Model Regions
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Regional Maps

F5. Petroleum Administration for Defense Districts
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Regional Maps

F6. Coal Supply Regions
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Regional Maps

F7. Coal Demand Regions
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Appendix G

Conversion Factors

Table G1. Heat Rates

Fuel

Units

Approximate
Heat Content

Coal'
Production ..............
Consumption ............
CokePlants ............
Industrial . ..............
Residential and Commercial
Electric Power Sector . .. ..
Imports . ................
Exports .................

CoalCoke ...............

Crude Oil
Production ..............
Imports' ... ... ...

Liquids

Consumption' ............
Motor Gasoline' .........
JetFuel ................
Distillate Fuel Qil' ........
Diesel Fuel' ............
Residual Fuel Oil ........
Liquefied Petroleum Gases'
Kerosene ..............
Petrochemical Feedstocks'
Unfinished Oils ..........

Imports' ...... .. ... ...

Exports’ ... ...

Ethanol .................

Biodiesel . ...............

Natural Gas Plant Liquids
Production' ..............

Natural Gas'
Production,Dry ...........
Consumption ............
End-Use Sectors ........
Electric Power Sector . .. ..
Imports . ................
Exports .................

Electricity Consumption. ...

million Btu per short ton
million Btu per short ton
million Btu per short ton
million Btu per short ton
million Btu per short ton
million Btu per short ton
million Btu per short ton
million Btu per short ton

million Btu per short ton

million Btu per barrel
million Btu per barrel

million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel
million Btu per barrel

million Btu per barrel

Btu per cubic foot
Btu per cubic foot
Btu per cubic foot
Btu per cubic foot
Btu per cubic foot
Btu per cubic foot

Btu per kilowatthour

20.341
20.165
26.325
22.312
21.235
19.911
25.066
25.524

24.800

5.800
5.981

5.337
5.157
5.670
5.780
5.769
6.287
3.591
5.670
5.562
6.118
5.558
5.745
3.539
5.376

3.701

1,028
1,028
1,028
1,028
1,025
1,009

3,412

"Conversion factor varies from year to year. The value shown is for 2007.

Btu = British thermal unit.

Sources: Energy Information Administration (EIA), Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC,

June 2008), and EIA, AEO2009 National Energy Modeling System run AEO2009.D120908A.
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