
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 average fleet-wide fuel economy
and CO2-equivalent emissions compliance levels,
model years 2012-2016: Environmental Protection
Agency and National Highway Traffic Safety Administra-
tion, Light-Duty Vehicle Greenhouse Gas Emission Stan-
dards and Corporate Average Fuel Economy Standards; Fi-
nal Rule, 40 CFR, Parts 85, 86, and 600, 49 CFR Parts 531,
533, 537, and 538 [EPA-HQ-OAR-2009-0472; FRL-_8959-4;
NHTSA-2009-0059], RIN 2060-AP58; RIN 2127-AK50
(Washington, DC, April 2010), web site www.nhtsa.dot.gov/
staticfiles/DOT/NHTSA/Rulemaking/Rules/
AssociatedFiles/CAFE-GHG-MY_2012-2016_Final_Rule_
v2. pdf.

Table 2. Renewable portfolio standards in the 30
States with current mandates: U.S. Energy Informa-
tion Administration, Office of Integrated Analysis and
Forecasting. Based on a review of enabling legislation and
regulatory actions from the various States of policies identi-
fied by the Database of State Incentives for Renewable En-
ergy (web site www.dsireuse.org) as of September 1, 2009.

Table 3. Key analyses from “Issues in Focus” in re-
cent AEOs: U.S. Energy Information Administration, An-
nual Energy Outlook 2009, DOE/EIA-0383(2009) (Wash-
ington, DC, March 2009); U.S. Energy Information Admin-
istration, Annual Energy Outlook 2008, DOE/EIA-0383
(2008) (Washington, DC, June 2008); U.S. Energy Informa-
tion Administration, Annual Energy Outlook 2007, DOE/
EIA-0383(2007) (Washington, DC, February 2007).

Table 4. Average annual increases in economic out-
put, population, and energy consumption indicators
in the buildings, industrial, and transportation sec-
tors, 2008-2035: AEO2010 National Energy Modeling Sys-
tem, run AEO2010R.D111809A.

Table 5. Maximum market potential for natural gas
heavy-duty vehicles in Base Market and Expanded
Market cases: U.S. Energy Information Administration,
Office of Integrated Analysis and Forecasting using data
from U.S. Department of Commerce, Bureau of Census, Ve-
hicle Inventory and Use Survey, EC02TV (Washington, DC,
December 2004).

Table 6. Levelized capital costs for natural gas fuel-
ing stations with and without assumed tax credits:
U.S. Energy Information Administration, Office of Inte-
grated Analysis and Forecasting.

Table 7. Natural gas prices, supply, and consumption
in four cases, 2035: AEO2010 National Energy Modeling
System, runs AEO2010R.D111809A, NOSHALE.
D021110A, NOLOPERM.D020510A, and HISHALE.
D012210A.

Table 8. Comparison of key projections in the Refer-
ence and Nuclear 60-Year Life cases: AEO2010 Na-
tional Energy Modeling System, runs AEO2010R.
D111809A and NUCRET.D123009A.

Table 9. Projections of average annual economic
growth rates, 2008-2035: AEO2009 (Reference case):
AEO2009 National Energy Modeling System, run
AEO2009.D030208F. AEO2010 (Reference case):
AEO2010 National Energy Modeling System, run
AEO2010R.D111809A. IHSGI (May 2009): IHS/Global
Insight, Inc., U.S. Macroeconomic 30 Year Trend Forecast
(Lexington, MA, November 2009). OMB (July 2009): Of-
fice of Management and Budget, Mid-Session Review, Bud-
get of the United States Government Fiscal Year 2009
(Washington, DC, June 2008). CBO (August 2009): Con-
gressional Budget Office, The Budget and Economic Out-
look (Washington, DC, January 2009) INFORUM (De-
cember 2009): INFORUM, email from Jeff Werling (De-
cember 8, 2008). SSA (May 2009): Social Security Admin-
istration, OASDI Trustees Report (Washington, DC, May
2008). BLS (December 2009): Bureau of Labor Statistics,
Macro Projections 2007. IEA (2009): International Energy
Agency, World Energy Outlook 2008 (Paris, France, Sep-
tember 2008). Blue Chip Consensus (March 2009): Blue
Chip Economic Indicators (Aspen Publishers, March 10,
2008).

Table 10. Projections of world oil prices, 2015-2035:
AEO2009 (Reference case): AEO2009 National Energy
Modeling System, run AEO2009.D030208F. AEO2010
(Reference case): AEO2010 National Energy Modeling
System, run AEO2010R.D111809A. DB: Deutsche Bank
AG, e-mail from Adam Sieminski (November 4, 2008).
IHSGI: IHS/Global Insight, Inc., U.S. Energy Outlook
(Lexington, MA, September 2008). IEA (reference): In-
ternational Energy Agency, World Energy Outlook 2008
(Paris, France, September 2008), Reference Scenario. IER:
Institute of Energy Economics and the Rational Use of En-
ergy 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 (February 6, 2009).

Table 11. Projections of energy consumption by sec-
tor, 2007-2035: AEO2010: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A. IHSGI:
IHS/Global Insight, Inc., 2009 Energy Outlook (Lexington,
MA, September 2009). EVA: Energy Ventures Analysis,
Inc., FUELCAST: Long-Term Outlook (February 2010).

Table 12. Comparison of electricity projections, 2015
and 2035: AEO2010: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A. IHSGI: IHS/Global In-
sight, Inc., 2009 Energy Outlook (Lexington, MA, Septem-
ber 2009). EVA: Energy Ventures Analysis, Inc.,
FUELCAST: Long-Term Outlook (February 2010).

Table 13. Comparison of natural gas projections,
2015, 2025, and 2035: AEO2010: AEO2010 National En-
ergy Modeling System, run AEO2010R.D111809A. IHSGI:
IHS/Global Insight, Inc., U.S. Energy Outlook (Lexington,
MA, September 2008). EVA: Energy Ventures Analysis,
Inc., FUELCAST: Long-Term Outlook (February 2010).
DB: Deutsche Bank AG, email from Adam Sieminski (No-
vember 3, 2009). SEER: Strategic Energy and Economic
Research, Inc., Natural Gas Outlook (November 2009).
Altos: Altos World Gas Trade Model (October 2009);
INFORUM: INFORUM Base, email from Douglas Meade
(Janauray15, 2010).
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Table 14. Comparison of liquids projections, 2015,
2025, and 2035: AEO2010: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A. IHSGI:
IHS/Global Insight, Inc., 2009 Energy Outlook (Lexington,
MA, September 2009). EVA: Energy Ventures Analysis,
Inc., FUELCAST: Long-Term Outlook (February 2010).
DB: Deutsche Bank AG, email from Adam Sieminski (No-
vember 3, 2009). P&G: Purvin and Gertz, Inc., 2009 Global
Petroleum Market Outlook, Vol. 2, Table III-2 (April 2009).
IEA: International Energy Agency, World Energy Outlook
2009 (Paris, France, November 2009), Table 1.4.

Table 15. Comparison of coal projections, 2015, 2025,
and 2035: AEO2010: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A. IHSGI: IHS/Global In-
sight, Inc., 2009 Energy Outlook (Lexington, MA, Septem-
ber 2009). DB: Deutsche Bank AG, email from Adam
Sieminski (November 3, 2009). IEA: International Energy
Agency, World Energy Outlook 2009 (Paris, France, No-
vember 2009), Table 1.4. WM: Wood Mackenzie Company,
Fall 2009 Long Term Outlook Base Case. INFORUM:
INFORUM Base, email from Douglas Meade (January15,
2010).

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. U.S. primary energy consumption, 1980-
2035: History: U.S. Energy Information Administration,
Annual Energy Review 2008, DOE/EIA-0384(2008) (Wash-
ington, DC, June 2009). Projections: AEO2010 National
Energy Modeling System, run AEO2010R. D111809A.

Figure 2. U.S. liquid fuels supply, 1970-2035: History:
U.S. Energy Information Administration, Annual Energy
Review 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 3. U.S. natural gas supply, 1990-2035: History:
U.S. Energy Information Administration, Annual Energy
Review 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 4. U.S. energy-related carbon dioxide emis-
sions, 2008 and 2035: History: U.S. Energy Information
Administration, Annual Energy Review 2008, DOE/EIA-
0384(2008) (Washington, DC, June 2009). Projections:
U.S. Energy Information Administration, AEO2010
National Energy Modeling System, run AEO2010R.
D111809A.

Figure 5. Projected average fleet-wide fuel economy
and CO2-equivalent emissions compliance levels
for passenger cars, model year 2016: Environmental
Protection Agency and National Highway Traffic Safety
Administration, Light-Duty Vehicle Greenhouse Gas Emis-
sion Standards and Corporate Average Fuel Economy Stan-
dards; Final Rule, 40 CFR, Parts 85, 86, and 600, 49 CFR
Parts 531, 533, 537, and 538 [EPA-HQ-OAR-2009-0472;
FRL-_8959-4; NHTSA-2009-0059], RIN 2060-AP58; RIN
2127-AK50 (Washington, DC, April 2010), web site www.
nhtsa.dot.gov/staticfiles/DOT/NHTSA/Rulemaking/Rules/
Associated Files/CAFE-GHG-MY_2012-2016_Final_Rule_
v2.pdf.

Figure 6. Projected average fleet-wide fuel economy
and CO2-equivalent emissions compliance levels
for light trucks, model year 2016: Environmental Pro-
tection Agency and National Highway Traffic Safety Ad-
ministration, Light-Duty Vehicle Greenhouse Gas Emission
Standards and Corporate Average Fuel Economy Stan-
dards; Final Rule, 40 CFR, Parts 85, 86, and 600, 49 CFR
Parts 531, 533, 537, and 538 [EPA-HQ-OAR-2009-0472;
FRL-_8959-4; NHTSA-2009-0059], RIN 2060-AP58; RIN
2127-AK50 (Washington, DC, April 2010), web site
www.nhtsa.dot.
gov/staticfiles/DOT/NHTSA/Rulemaking/Rules/
AssociatedFiles/CAFE-GHG-MY_2012-2016_Final_Rule_
v2.pdf.

Figure 7. Total energy consumption in three cases,
2005-2035: History: U.S. Energy Information Adminis-
tration, Annual Energy Review 2008, DOE/EIA-0384(2008)
(Washington, DC, June 2009). Projections: AEO2010 Na-
tional Energy Modeling System, runs AEO2010R.
D111809A, NOSUNSET.D012510A, and EXTENDED.
D012410A.

Figure 8. Light-duty vehicle energy consumption
in three cases, 2005-2035: History: U.S. Energy Infor-
mation Administration, Annual Energy Review 2008, DOE/
EIA-0384(2008) (Washington, DC, June 2009). Projec-
tions: AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, NOSUNSET.D012510A, and
EXTENDED.D012410A.

Figure 9. New light-duty vehicle fuel efficiency stan-
dards in two cases, 2005-2035: History: U.S. Energy In-
formation Administration, Annual Energy Review 2008,
DOE/EIA-0384(2008) (Washington, DC, June 2009). Pro-
jections: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A and EXTENDED.D012410A.

Figure 10. New light-duty vehicle fuel efficiency
standards and fuel efficiency achieved in two cases,
2005-2035: History: U.S. Energy Information Adminis-
tration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections: AEO-
2010 National Energy Modeling System, runs AEO2010R.
D111809A, NOSUNSET.D012510A, and EXTENDED.
D012410A.

Figure 11. Renewable electricity generation in three
cases, 2005-2035: History: U.S. Energy Information Ad-
ministration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections: AEO-
2010 National Energy Modeling System, runs AEO2010R.
D111809A, NOSUNSET.D012510A, and EXTENDED.
D012410A.

Figure 12. Electricity generation from natural gas in
three cases, 2005-2035: History: U.S. Energy Informa-
tion Administration, Annual Energy Review 2008, DOE/
EIA-0384(2008) (Washington, DC, June 2009). Projec-
tions: AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, NOSUNSET.D012510A, and
EXTENDED.D012410A.

Figure 13. Energy-related carbon dioxide emissions
in three cases, 2005-2035: History: U.S. Energy Infor-
mation Administration, Annual Energy Review 2008, DOE/
EIA-0384(2008) (Washington, DC, June 2009). Projec-
tions: AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, NOSUNSET.D012510A, and
EXTENDED.D012410A.
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Figure 14. Natural gas wellhead prices in three
cases, 2005-2035: History: U.S. Energy Information Ad-
ministration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, NOSUNSET.D012510A, and
EXTENDED.D012410A.

Figure 15. Average electricity prices in three cases,
2005-2035: History: U.S. Energy Information Adminis-
tration, Annual Energy Review 2008, DOE/EIA-0384(2008)
(Washington, DC, June 2009). Projections: AEO2010 Na-
tional Energy Modeling System, runs AEO2010R.
D111809A, NOSUNSET.D012510A, and EXTENDED.
D012410A.

Figure 16. Average annual world oil prices in three
cases, 1980-2035: History: U.S. Energy Information Ad-
ministration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, LP2010.D011910A, and HP2010.
D011910A.

Figure 17. Trends in U.S. oil prices, energy consump-
tion, and economic output, 1950-2035: History: U.S.
Energy Information Administration, Annual Energy Re-
view 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 18. Projected changes in indexes of energy ef-
ficiency, energy intensity, and carbon intensity in
the AEO2010 Reference case, 2008-2035: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 19. Structural and efficiency effects on pri-
mary energy consumption in the AEO2010 Refer-
ence case: AEO2010 National Energy Modeling System,
run AEO2010R.D111809A, and U.S. Energy Information
Administration, Office of Integrated Analysis and Fore-
casting.

Figure 20. Energy efficiency and energy intensity in
three cases, 2008-2035: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A,
LTRKITEN.D020510A, and HTRKITEN.D020510A.

Figure 21. Delivered energy prices for diesel and
natural gas transportation fuels in the Reference
case, 2000-2035: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 22. Sales of new heavy-duty natural gas vehi-
cles in Base Market and Expanded Market cases
with Reference case world oil prices, 2010-2035:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, ATHNG80S27.D033010A, and
ATHNG80SNM19.D032510A.

Figure 23. Natural gas fuel use by heavy-duty natu-
ral gas vehicles in Base Market and Expanded Mar-
ket cases with Reference case world oil prices,
2010-2035: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, ATHNG80S27.D033010A,
and ATHNG80SNM19.D032510A.

Figure 24. Reductions in petroleum product use by
heavy-duty vehicles in Base Market and Expanded
Market cases with Reference case world oil prices,
2010-2035: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, ATHNG80S27.D033010A,
and ATHNG80SNM19.D032510A.

Figure 25. Annual cost of vehicle and fuel tax credits
and net change in annual economy-wide energy
expenditures for the 2027 Phaseout Expanded
Market case, 2010-2027: AEO2010 National Energy
Modeling System, runs ATHNG80LP27.D033110A,
ATHNG80SNM19.D032510A, ATHNG80LPNM19.
D032510A, and ATHNG80S27.D033010A.

Figure 26. Ratio of low-sulfur light crude oil prices
to natural gas prices on an energy-equivalent basis,
1995-2035: History: U.S. Energy Information Adminis-
tration, Annual Energy Review 2008, DOE/EIA-0384(2008)
(Washington, DC, June 2009). Projections: AEO2010 Na-
tional Energy Modeling System, runs AEO2010R.
D111809A, LP2010.D011910A, and HP2010.D011910A.

Figure 27. Ratio of natural gas volume to diesel fuel
volume needed to provide the same energy content:
U.S. Energy Information Administration, Office of Inte-
grated Analysis and Forecasting.

Figure 28. Breakeven natural gas price relative to
crude oil price required for investment in new
gas-to-liquids plants: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A, LP2010.
D011910A, and HP2010.D011910A; and U.S. Energy Infor-
mation Administration, Office of Integrated Analysis and
Forecasting.

Figure 29. U.S. nuclear power plants that will reach
60 years of operation by 2035: U.S. Nuclear Regulatory
Commission, 2009-2010 Information Digest, NUREG-1350,
Vol. 1 (August 2009), web site www.nrc.gov/reading-rm/
doc-collections/nuregs/staff/sr1350/v21/sr1350v21.pdf.

Figure 30. Carbon dioxide emissions from biomass
energy combustion, 2008-2035: U.S. Energy Informa-
tion Administration, Office of Integrated Analysis and
Forecasting.

Figure 31. Average annual growth rates of real GDP,
labor force, and productivity in three cases,
2008-2035: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, HM2010.D020310A, and
LM2010.D011110A.

Figure 32. Average annual inflation, interest, and
unemployment rates in three cases, 2008-2035:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, HM2010.D020310A, and LM2010.
D011110A.

Figure 33. Sectoral composition of industrial output
growth rates in three cases, 2008-2035: AEO2010 Na-
tional Energy Modeling System, runs AEO2010R.
D111809A, HM2010.D020310A, and LM2010.D011110A.

Figure 34. Energy expenditures in the U.S. economy
in three cases, 1990-2035: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A, HM2010.
D020310A, and LM2010.D011110A.
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Figure 35. Energy end-use expenditures as a share of
gross domestic product, 1970-2035: History: U.S. De-
partment of Commerce, Bureau of Economic Analysis, and
U.S. Energy Information Administration, Annual Energy
Review 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 36. Average annual world oil prices in three
cases, 1980-2035: History: U.S. Energy Information Ad-
ministration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, LP2010.D011910A, and HP2010.
D011910A.

Figure 37. World liquids production shares by region
in three cases, 2008 and 2035: AEO2010 National En-
ergy Modeling System, runs AEO2010R.D111809A,
LP2010.D011910A, and HP2010.D011910A.

Figure 38. Unconventional resources as a share of
total world liquids production in three cases, 2008
and 2035: 2008: Derived from U.S. Energy Information
Administration, International Energy Annual 2005
(June-October 2007), Table G.4, web site www.eia.doe.gov/
iea. Projections: Generate World Oil Balance (GWOB)
Model and AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, LP2010.D011910A, and
HP2010.D011910A.

Figure 39. Energy use per capita and per dollar of
gross domestic product, 1980-2035: History: U.S. En-
ergy Information Administration, Annual Energy Review
2008, DOE/EIA-0384(2008) (Washington, DC, June 2009).
Projections: AEO2010 National Energy Modeling Sys-
tem, run AEO2010R.D111809A.

Figure 40. Primary energy use by end-use sector,
2008-2035: AEO2010 National Energy Modeling System,
run AEO2010R.D111809A.

Figure 41. Primary energy use by fuel, 1980-2035:
History: U.S. Energy Information Administration, Annual
Energy Review 2008, DOE/EIA-0384(2008) (Washington,
DC, June 2009). Projections: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 42. Residential delivered energy consump-
tion per capita in four cases, 1990-2035: History: U.S.
Energy Information Administration, Annual Energy Re-
view 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, runs AEO2010R.D111809A, BLDFRZN.
D012010A, BLDHIGH.D012010C, and BLDBEST.
D012010A.

Figure 43. Change in residential electricity con-
sumption for selected end uses in the Reference
case, 2008-2035: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 44. Energy intensity for selected end uses of
electricity in the residential sector in three cases,
2008 and 2035: AEO2010 National Energy Modeling Sys-
tem, runs AEO2010R.D111809A, BLDFRZN.D012010A,
and BLDBEST.D012010A.

Figure 45. Residential market saturation by renew-
able technologies in two cases, 2008, 2020, and 2035:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A and EXTENDED.D122409A.

Figure 46. Commercial delivered energy consump-
tion per capita in four cases, 1990-2035: History: U.S.
Energy Information Administration, Annual Energy Re-
view 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, runs AEO2010R.D111809A, BLDFRZN.
D012010A, BLDHIGH.D012010C, and BLDBEST.
D012010A.

Figure 47. Average annual growth rates for selected
electricity end uses in the commercial sector,
2008-2035: AEO2010 National Energy Modeling System,
run AEO2010R.D111809A.

Figure 48. Efficiency gains for selected commercial
equipment in three cases, 2035: AEO2010 National En-
ergy Modeling System, runs AEO2010R.D111809A;
BLDFRZN.D012010A, and BLDBEST.D012010A.

Figure 49. Additions to electricity generation capac-
ity in the commercial sector in two cases, 2008-2035 :
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A and EXTENDED.D122409A.

Figure 50. Industrial delivered energy consumption
by application, 2008-2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 51. Industrial consumption of fuels for use as
feedstocks by fuel type, 2008-2035: AEO2010 National
Energy Modeling System, run AEO2010R.D111809A.

Figure 52. Industrial energy consumption by fuel,
2003, 2008, and 2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 53. Cumulative growth in value of shipments
by industrial subsector in three cases, 2008-2035:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, HM2010.D020310A, and LM2010.
D011110A.

Figure 54. Change in delivered energy consumption
for industrial subsectors in three cases, 2008-2035:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, HM2010.D020310A, and LM2010.
D011110A.

Figure 55. Delivered energy consumption for trans-
portation by mode, 2008 and 2035: 2008: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 56. Average fuel economy of new light-duty
vehicles in five cases, 1980-2035: 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: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A, HP2010.
D011910A, LP2010.D011910A, TRNHIGH.D120409A, and
TRNLOW.D120409A.

Figure 57. Market penetration of new technologies
for light-duty vehicles, 2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.
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Figure 58. Sales of unconventional light-duty vehi-
cles by fuel type, 2008, 2020, and 2035: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 59. U.S. electricity demand growth, 1950-
2035: History: U.S. Energy Information Administration,
Annual Energy Review 2008, DOE/EIA-0384(2008) (Wash-
ington, DC, June 2009). Projections: AEO2010 National
Energy Modeling System, run AEO2010R. D111809A.

Figure 60. Average annual U.S. retail electricity
prices in three cases, 1970-2035: History: U.S. Energy
Information Administration, Annual Energy Review 2008,
DOE/EIA-0384(2008) (Washington, DC, June 2009). Pro-
jections: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, LM2010.D011110A, and
HM2010.D020310A.

Figure 61. Electricity generation by fuel in three
cases, 2008 and 2035: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A, LM2010.
D011110A, and HM2010.D020310A.

Figure 62. Electricity generation capacity additions
by fuel type, 2009-2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 63. Levelized electricity costs for new power
plants, 2020 and 2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 64. Electricity generating capacity at U.S. nu-
clear power plants in three cases, 2008, 2020, and
2035: AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, LM2010.D011110A, and HM2010.
D020310A.

Figure 65. Nonhydroelectric renewable electricity
generation by energy source, 2008-2035: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 66. Grid-connected coal-fired and wind-
powered generating capacity, 2003-2035: U.S. Energy
Information Administration, Annual Energy Review 2008,
DOE/EIA-0384(2008) (Washington, DC, June 2009). Pro-
jections: AEO2010 National Energy Modeling System, run
AEO2010R.D111809A.

Figure 67. Nonhydropower renewable generation
capacity in three cases, 2015-2035: AEO2010 National
Energy Modeling System, runs AEO2010R.D111809A,
LORENCST10.D011510A, and HIRENCST10.D011410A.

Figure 68. Regional growth in nonhydroelectric re-
newable electricity generation capacity, including
end-use capacity, 2008-2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 69. Annual average lower 48 wellhead and
Henry Hub spot market prices for natural gas,
1990-2035: History: U.S. Energy Information Adminis-
tration, Natural Gas Annual 2007, DOE/EIA-0131(2007)
(Washington, DC, January 2009). Henry Hub natural
gas prices: U.S. Energy Information Administration,
Short-Term Energy Outlook Query System, Monthly Natu-
ral Gas Data, Variable NGHHUUS. Projections: AEO-
2010 National Energy Modeling System, run AEO2010R.
D111809A.

Figure 70. Ratio of low-sulfur light crude oil price to
Henry Hub natural gas price on an energy equiva-
lent basis, 1990-2035: History: U.S. Energy Information
Administration, Annual Energy Review 2007, DOE/EIA-
0384(2007) (Washington, DC, June 2008). Henry Hub
natural gas prices: U.S. Energy Information Administra-
tion, Short-Term Energy Outlook Query System, Monthly
Natural Gas Data, Variable NGHHUUS. Projections:
AEO2010 National Energy Modeling System, run
AEO2010R.D111809A.

Figure 71. Annual average lower 48 wellhead prices
for natural gas in three technology cases, 1990-2035:
History: U.S. Energy Information Administration, Natu-
ral Gas Annual, 2007, DOE/EIA-0131(2007) (Washington,
DC, January 2009). Projections: AEO2010 National En-
ergy Modeling System, runs AEO2010R.D111809A,
OGLTEC10.D121409A, and OGHTEC10.D121309A.

Figure 72. Annual average lower 48 wellhead prices
for natural gas in three oil price cases, 1990-2035:
History: U.S. Energy Information Administration, Natu-
ral Gas Annual, 2007, DOE/EIA-0131(2007) (Washington,
DC, January 2009). Projections: AEO2010 National En-
ergy Modeling System, runs AEO2010R.D111809A,
HP2010.D011910A, LP2010.D011910A.

Figure 73. Natural gas production by source,
1990-2035: History: U.S. Energy Information Adminis-
tration, Natural Gas Annual, 2007, DOE/EIA-0131(2007)
(Washington, DC, January 2009) and Office of Integrated
Analysis and Forecasting. Projections: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 74. Total U.S. natural gas production in five
cases, 1990-2035: History: U.S. Energy Information Ad-
ministration, Natural Gas Annual 2007, DOE/EIA-0131
(2007) (Washington, DC, January 2009). Projections:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, LM2010.D011110A, HM2010.
D020310A, OGLTEC10,D121409A, and OGHTEC10.
D121309A.

Figure 75. Lower 48 onshore natural gas production
by region, 2008 and 2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 76. Shale gas production by region, 2008,
2020, and 2035: AEO2010 National Energy Modeling Sys-
tem, run AEO2010R.D111809A.

Figure 77. U.S. net imports of natural gas by source,
1990-2035: History: U.S. Energy Information Adminis-
tration, Natural Gas Annual 2007, DOE/EIA-0131 (2007)
(Washington, DC, June 2009). Projections: AEO2010 Na-
tional Energy Modeling System, run AEO2010R.
D111809A.

Figure 78. Cumulative difference from Reference
case natural gas supply and consumption in the
High LNG Supply case, 2008-2035: AEO2010 National
Energy Modeling System, run HILNG10.D112509A.

Figure 79. Liquid fuels consumption by sector, 1990-
2035: History: U.S. Energy Information Administration,
Annual Energy Review 2008, DOE/EIA-0384(2008) (Wash-
ington, DC, June 2009). Projections: AEO2010 National
Energy Modeling System, run AEO2010R. D111809A.

102 U.S. Energy Information Administration / Annual Energy Outlook 2010

Notes and Sources



Figure 80. Domestic crude oil production by source,
1990-2035: History: U.S. Energy Information Adminis-
tration, Petroleum Supply Annual 2008, Volume 1,
DOE/EIA-0340(2008)/1 (Washington, DC, June 2009). Pro-
jections: AEO2010 National Energy Modeling System, run
AEO2010R.D111809A.

Figure 81. Total U.S. crude oil production in five
cases, 1990-2035: History: U.S. Energy Information Ad-
ministration, Annual Energy Review 2008, DOE/EIA-0384
(2008) (Washington, DC, June 2009). Projections:
AEO2010 National Energy Modeling System, runs
AEO2010R.D111809A, HP2010.D011910A, LP2010.
D011910A, OGLTEC10.D121409A, and OGHTEC10.
D121309A.

Figure 82. Liquids production from biomass, coal,
and oil shale, 2008-2035: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A.

Figure 83. Net import share of U.S. liquid fuels con-
sumption in three cases, 1990-2035: History: U.S. En-
ergy Information Administration, Annual Energy Review
2008, DOE/EIA-0384(2008) (Washington, DC, June 2009).
Projections: AEO2010 National Energy Modeling Sys-
tem, runs AEO2010R.D111809A, LP2010.D011910A, and
HP2010.D011910A.

Figure 84. EISA2007 RFS credits earned in selected
years, 2008-2035: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 85. U.S. motor gasoline and diesel fuel con-
sumption, 2008-2035: AEO2010 National Energy Model-
ing System, run AEO2010R.D111809A.

Figure 86. U.S. refinery capacity, 1970-2035: History:
U.S. Energy Information Administration, Annual Energy
Review 2008, DOE/EIA-0384(2008) (Washington, DC, June
2009). Projections: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 87. U.S. production of cellulosic ethanol and
other new biofuels, 2015-2035: AEO2010 National En-
ergy Modeling System, run AEO2010R.D111809A.

Figure 88. Coal production by region, 1970-2035: His-
tory (short tons): 1970-1990: U.S. Energy Information
Administration, The U.S. Coal Industry, 1970-1990: Two
Decades of Change, DOE/EIA-0559 (Washington, DC, No-
vember 2002). 1991-2000: U.S. Energy Information Ad-
ministration, Coal Industry Annual, DOE/EIA-0584 (vari-
ous years). 2001-2008: U.S. Energy Information Adminis-
tration, Annual Coal Report 2008, DOE/EIA-0584(2008)
(Washington, DC, September 2009), and previous issues.
History (conversion to quadrillion Btu): 1970-2008:
Estimation Procedure: U.S. Energy Information Admin-
istration, Office of Integrated Analysis and Forecasting. Es-
timates 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, pub-
lished in EIA’s Annual Energy Review. Sources: U.S. En-
ergy Information Administration, Annual Energy Review
2008, DOE/EIA-0384(2008) (Washington, DC, June 2009),
Table 1.2; Form EIA-3, “Quarterly Coal Consumption 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 Re-
port”; Form EIA-906, “Power Plant Report”; Form
EIA-920, “Combined Heat and Power Plant Report”; Form
EIA-923, “Power Plant Operations Report”; U.S. Depart-
ment 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.” Projections: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A. Note: For
1989-2030, coal production includes waste coal.

Figure 89. U.S. coal production in six cases, 2008,
2020, and 2035: AEO2010 National Energy Modeling Sys-
tem, runs AEO2010R.D111809A, LCCST10.D120909A,
HCCST10.D120909A, LM2010.D011110A, HM2010.
D020310A, and HP2010.D011910A. Note: Coal production
includes waste coal.

Figure 90. Average annual minemouth coal prices by
region, 1990-2035: History (dollars per short ton):
1990-2000: U.S. Energy Information Administration, Coal
Industry Annual, DOE/EIA-0584 (various years).
2001-2008: U.S. Energy Information Administration, An-
nual Coal Report 2008, DOE/EIA-0584(2008) (Washington,
DC, September 2009), and previous issues. History (con-
version to dollars per million Btu): 1970-2008: Esti-
mation Procedure: U.S. Energy Information Administra-
tion, Office of Integrated Analysis and Forecasting. Esti-
mates of average heat content by region and year based on
coal quality data collected through various energy surveys
(see sources) and national-level estimates of U.S. coal pro-
duction by year in units of quadrillion Btu published in
EIA’s Annual Energy Review. Sources: U.S. Energy Infor-
mation Administration, Annual Energy Review 2008,
DOE/EIA-0384(2008) (Washington, DC, June 2009), Table
1.2; Form EIA-3, “Quarterly Coal Consumption and Qual-
ity Report, Manufacturing Plants”; Form EIA-5, “Quar-
terly 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, “Com-
bined Heat and Power Plant Report”; Form EIA-923,
“Power Plant Operations 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 Elec-
tric Plants.” Projections: AEO2010 National Energy
Modeling System, run AEO2010R.D111809A. Note: In-
cludes reported prices for both open-market and captive
mines.

Figure 91. Average annual delivered coal prices in
four cases, 1990-2035: History: 1990-2008: U.S. Energy
Information Administration, Quarterly Coal Report, Octo-
ber-December 2008, DOE/EIA-0121(2008/4Q) (Washington,
DC, March 2009), and previous issues; Electric Power
Monthly, October 2009, DOE/EIA-0226(2009/10) (Washing-
ton, DC, October 2009); and Annual Energy Review 2008,
DOE/EIA-0384(2008) (Washington, DC, June 2009). Pro-
jections: AEO2010 National Energy Modeling System,
runs AEO2010R.D111809A, LCCST10.D120909A,
HCCST10.D120909A, and HP2010.D011910A.

Figure 92. Change in U.S. coal consumption by end
use in two cases, 2008-2035: AEO2010 National Energy
Modeling System, runs AEO2010R.D111809A and
NORSK2010.D012510A.
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Figure 93. Carbon dioxide emissions by sector and
fuel, 2008 and 2035: AEO2010 National Energy Modeling
System, run AEO2010R.D111809A.

Figure 94. Sulfur dioxide emissions from electricity
generation, 2000-2035: 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. 2008 and
Projections: AEO2010 National Energy Modeling Sys-
tem, run AEO2010R.D111809A.

Figure 95. Nitrogen oxide emissions from electricity
generation, 2000-2035: 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. 2008 and
Projections: AEO2010 National Energy Modeling Sys-
tem, run AEO2010R.D111809A.

104 U.S. Energy Information Administration / Annual Energy Outlook 2010

Notes and Sources


	Annual Energy Outlook 2010
	For Further Information . . .
	Title Page
	Preface
	Table of Contents
	Executive Summary
	Legislation and Regulations
	Introduction
	EIA Service Reports released since January 2009
	American Recovery and Reinvestment Act of 2009: Summary of provisions
	Liquid fuels taxes and tax credits
	CAFE standards
	New EPA guidelines for review of surface coal mining operations in Appalachia
	Clean Air Interstate Rule: Changes and modeling in AEO2010
	State renewable energy requirements and goals: Update through 2009
	Updated State air emissions regulations
	Endnotes

	Issues in Focus
	Introduction
	Key analyses from “Issues in Focus” in recent AEOs
	No Sunset and Extended Policies cases
	World oil prices and production trends in AEO2010
	Energy intensity trends in AEO2010
	Natural gas as a fuel for heavy trucks: Issues and incentives
	Factors affecting the relationship between crude oil and natural gas prices
	Importance of low-permeability natural gas reservoirs
	U.S. nuclear power plants: Continued life or replacement after 60?
	Accounting for carbon dioxide emissions from biomass energy combustion
	Endnotes

	Market Trends
	Trends in economic activity
	International oil markets
	U.S. energy demand
	Residential sector energy demand
	Commercial sector energy demand
	Industrial sector energy demand
	Transportation sector energy demand
	Electricity demand
	Electricity prices
	Electricity generation
	Nuclear capacity
	Renewable generation
	Natural gas prices
	Natural gas supply
	Natural gas imports
	Liquid fuels supply
	Liquid fuels consumption
	Liquid fuels refinery capacity
	Coal production
	Coal prices
	Emissions from energy use
	Endnotes

	Comparison With Other Projections
	Economic growth
	World oil prices
	Total energy consumption
	Electricity
	Natural gas
	Liquid fuels
	Coal

	List of Acronyms
	Notes and Sources
	Table Notes and Sources
	Figure Notes and Sources

	Appendix A. Reference Case
	Appendix B. Economic Growth Case Comparisons
	Appendix C. Price Case Comparisons
	Appendix D. Results from Side Cases
	Appendix E. NEMS Overview and Brief Description of Cases
	Appendix F. Regional Maps
	Appendix G. Conversion Factors



