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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.

AEO2009 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.

AEO2009 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.

ii Energy Information Administration / Annual Energy Outlook 2009

Preface

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.
AEO2009 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.
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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.

AEO2009 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

2 Energy Information Administration / Annual Energy Outlook 2009

Executive Summary

1970 1985 1995 2007 2015 2030
0

5

10

15

20

25

Total

History Projections

Residential and commercial

Electric power Industrial

Transportation

Biofuels

Figure 1. Total liquid fuels demand by sector
(million barrels per day)
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Appendix G

Conversion Factors

Table G1. Heat Rates

Fuel Units Approximate
Heat Content

Coal1

  Production . . . . . . . . . . . . . . . . . . . . million Btu per short ton 20.341                    
  Consumption . . . . . . . . . . . . . . . . . . million Btu per short ton 20.165                    
    Coke Plants . . . . . . . . . . . . . . . . . . million Btu per short ton 26.325                    
    Industrial . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 22.312                    
    Residential and Commercial . . . . . . million Btu per short ton 21.235                    
    Electric Power Sector . . . . . . . . . . . million Btu per short ton 19.911                    
  Imports . . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 25.066                    
  Exports . . . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 25.524                    

Coal Coke . . . . . . . . . . . . . . . . . . . . . million Btu per short ton 24.800                    

Crude Oil
  Production . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.800                    
  Imports1 . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.981                    

Liquids
  Consumption1 . . . . . . . . . . . . . . . . . . million Btu per barrel 5.337                    
    Motor Gasoline1 . . . . . . . . . . . . . . . million Btu per barrel 5.157                    
    Jet Fuel . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.670                    
    Distillate Fuel Oil1 . . . . . . . . . . . . . . million Btu per barrel 5.780                    
    Diesel Fuel1 . . . . . . . . . . . . . . . . . . million Btu per barrel 5.769                    
    Residual Fuel Oil . . . . . . . . . . . . . . million Btu per barrel 6.287                    
    Liquefied Petroleum Gases1 . . . . . . million Btu per barrel 3.591                    
    Kerosene . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.670                    
    Petrochemical Feedstocks1 . . . . . . million Btu per barrel 5.562                    
    Unfinished Oils . . . . . . . . . . . . . . . . million Btu per barrel 6.118                    
  Imports1 . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.558                    
  Exports1 . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.745                    
  Ethanol . . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 3.539                    
  Biodiesel . . . . . . . . . . . . . . . . . . . . . . million Btu per barrel 5.376                    

Natural Gas Plant Liquids
  Production1 . . . . . . . . . . . . . . . . . . . . million Btu per barrel 3.701                    

Natural Gas 1

  Production, Dry . . . . . . . . . . . . . . . . . Btu per cubic foot 1,028
  Consumption . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,028
    End-Use Sectors . . . . . . . . . . . . . . Btu per cubic foot 1,028
    Electric Power Sector . . . . . . . . . . . Btu per cubic foot 1,028
  Imports . . . . . . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,025
  Exports . . . . . . . . . . . . . . . . . . . . . . . Btu per cubic foot 1,009

Electricity Consumption . . . . . . . . . .    Btu per kilowatthour 3,412                    

1Conversion 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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