Notes and Sources

Text Notes
Legislation and Regulations

[I]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.

[2] See, for example, web site http://energy.senate.gov/
public/_files/PostConferenceBillSummary.doc.

[3]Joint Committee on Taxation, Description and Techni-
cal Explanation of the Conference Agreement of H.R.6, Ti-
tle XIII, The “Energy Tax Incentives Act of 2005,”
JCX-60-05 (Washington, DC, July 28, 2005), pp. 6-8, web
site www. house.gov/jct/x-60-05.pdf.

[4] Other Federal credit assistance programs, such as that
created by the Transportation Infrastructure Finance
and Innovation Act of 1998 (TIFIA), have used loan guar-
antees to leverage limited Federal resources and stimu-
late private capital investment. With a budget authoriza-
tion of $130 million for fiscal year 2003, the TIFIA
program was able to support loans valued at $2.6 billion.
See web site http://tifia.fhwa.dot.gov.

[56] Other States that have adopted the California emission
standards include Connecticut, Maine, Massachusetts,
New dJersey, New York, Rhode Island, Vermont, and
Washington.

[6]1 On December 7, 2004, the Alliance of Automobile Manu-
facturers and several California auto dealerships filed
suit in the U.S. District Court in Fresno, California,
against A.B. 1493.

[7] Energy Information Administration, Annual Energy
Outlook 2005, DOE/EIA-0383(2005) (Washington, DC,
February 2005), pp. 27-31, web site www.eia.doe.gov/
oiaf/archive/aeo05/index.html.

[8] National Highway Traffic Safety Administration,
Average Fuel Economy Standards for Light Trucks
Model Years 2008-2011, Notice of Proposed Rule-
making, 49 CFR Parts 523, 533, and 537, Docket No.
2005-22223, RIN 2127-AJ61 (Washington, DC, August
2005), web site www.nhtsa.dot.gov/cars/rules/rulings/
LightTrucksRuling-2008-2001/ProposedRulemaking/
CAFE-LigthTrucks-PR-24Aug05.pdf.

[9] Energy Information Administration, “State Renewable
Energy Requirements and Goals: Status Through 2003,”
Annual Energy Outlook 2005, DOE/EIA-0383(2005)
(Washington, DC, February 2005), pp. 20-23, web site
www.eia.doe.gov/oiaf/archive/aeo05/index.html.

[10]Vermont Senate Bill 52, Sec. 2 (8002)(2) (June 14,
2005).

[I11]Federal Register, Vol. 70, No. 91 (May 12, 2005), 40
CFR Parts 51, 72, 73, 74, 77, 78, and 96.

[12]U.S. Environmental Protection Agency, “Clean Air In-
terstate Rule,” web site www.epa.gov/cair.

[13]States are required to meet both seasonal and annual
NOx caps. The SOz caps are annual only.

[14]Federal Register, Vol. 70, No. 95 (May 18, 2005), 40
CFR Parts 60, 72, and 75.

[15]For the complete text of SAFETEA-LU, Public Law
109-59, see web site http://frwebgate.access.gpo.gov/
cgi-bin/getdoc.cgi?dbname=109_cong_public_laws&
docid=f:publ059.109.pdf.

Issues in Focus

[161The USGS provides three point estimates of undiscov-
ered and inferred resources: the mean, a 5-percent confi-
dence interval, and a 95-percent confidence interval with
no price relationship. AEO2006 assumes that proven re-
serves are not subject to much uncertainty.

[17]1For readers interested in the international effects of
higher oil prices, an International Energy Agency paper,
“Impact of Higher Oil Prices on the World Economy”
(2003) is available from web site www.iea.org/Textbase/
publications/free_new_Desc.asp? PUBS_ID=886.

[18] The more that is spent back in the U.S. economy, the
lower will be the net effect. If the receivers of the extra in-
come, domestic oil companies and oil-exporting countries,
do not spend it back in the U.S. economy, aggregate de-
mand for goods and services will be reduced in the short
term. Even if all additional oil revenues are spent back in
the United States, there still will be distribution effects
involving a move toward different categories of consump-
tion. There will also be an indirect impact on demand for
U.S. goods and services through third-country effects;
when higher oil prices have negative effects on economic
growth in other countries, their demand for imports from
the United States will be reduced.

[19]See K.A. Mork, “Oil and the Macroeconomy When
Prices Go Up and Down: An Extension of Hamilton’s Re-
sults,” Journal of Political Economy, Vol. 97 (1989), pp.
740-744.

[20] There have been several recent surveys of past research
on the economic impacts of oil price shocks. See S.P.A.
Brown, M.K. Yiicel, and J. Thompson, “Business Cycles:
The Role of Energy Prices,” in Encyclopedia of Energy,
C.J. Cleveland, Ed. (New York, NY: Academic Press,
2004); S.P.A. Brown and M.K. Yucel, “Energy Prices and
Aggregate Economic Activity: An Interpretative Survey,”
Quarterly Review of Economics and Finance, Vol. 42
(2002), pp. 193-208; and D.W. Jones, P.N. Leiby, and I.K.
Paik, “Oil Price Shocks and the Macroeconomy: What
Has Been Learned Since 1996,” Energy Journal, Vol. 25,
No. 2 (2004).

[211H.G. Huntington, The Economic Consequences of
Higher Crude Oil Prices, EMF SR 9 (Stanford, CA, Octo-
ber 2005), web site www.stanford.edu/group/EMF/
publications/doc/EMFSR9.pdf.

[22]Results of Global Insight’s Macroeconomic Model of the
U.S. Economy are from N. Gault, “Impacts on the U.S.
Economy: Macroeconomic Models,” Presented at the En-
ergy Modeling Forum Workshop on Macroeconomic Im-
pacts of Oil Shocks (Arlington, VA, February 8, 2005),
web site www.stanford.edu/group/EMF/research/doc/
gault.pdf. Federal Reserve Bank macroeconomic model
results are from D. Reifschneider, R. Tetlow, and J. Wil-
liams, “Aggregate Disturbances, Monetary Policy, and
the Macroeconomy: The FRB/US Perspective,” Federal
Reserve Bulletin (January 1999), web site www.
federalreserve.gov/pubs/bulletin/1999/0199lead.pdf. Re-
sults from the NiGEM global macroeconomic model are
from R. Barrell and O. Pomerantz, “Oil Prices and the
World Economy,” National Institute of Economic and So-
cial Research Discussion Paper 242 (London, UK, Decem-
ber 2004), web site www.niesr.ac.uk/pubs/dps/dp242.pdf.
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[23]R. Jimenez-Rodriguez and M. Sanchez. “Oil Price
Shocks and Real GDP Growth: Empirical Evidence for
Some OECD Countries,” Applied Economics, Vol. 37, No.
2 (February 2005), pp. 201-228.

[24]H.G. Huntington, “Energy Disruptions, Interfirm
Price Effects and the Aggregate Economy,” Energy Eco-
nomics, Vol. 25, No. 2 (March 2003), pp. 119-136.

[25]Quality and prices vary among imported light, sweet
crudes. For example, Nigerian Bonny Light usually is
worth 15 cents a barrel more than WTI, and Norwegian
Oseberg is discounted by about 55 cents a barrel. See
NYMEX Light Sweet Crude Oil Futures Contract Specifi-
cations, web site www.nymex.com/CL_spec.aspx.

[26]Energy Information Administration, Form EIA-856,
“Monthly Foreign Crude Oil Acquisition Report” (1985-
2005).

[27]Energy Information Administration, Form EIA-856,
“Monthly Foreign Crude Oil Acquisition Report” (1985-
2005).

[28]See Purvin & Gertz, Inc., “Global Petroleum Market
Outlook—An Online Global Service,” Petroleum Bal-
ances (2004), web site www.purvingertz.com/studies.
html.

[29]U.S. Environmental Protection Agency, “Tier 2/
Gasoline Sulfur Final Rule” (Washington, DC, February
2000), web site www.epa.gov/tier2/finalrule.htm; “Con-
trol of Air Pollution From New Motor Vehicles: Heavy-
Duty Engine and Vehicle Standards and Highway Diesel
Fuel Sulfur Control Requirements Final Rule” (Washing-
ton, DC, January 2001), web site www.epa.gov/fedrgstr/
EPA-AIR/2001/January/Day-18/a0la.htm; and “Control
of Emissions of Air Pollution From Nonroad Diesel
Engines and Fuel Final Rule” (Washington, DC, June
2004), web site www.epa.gov/fedrgstr/EPA-AIR/2004/
June/Day-29/a11293a.htm.

[30]Navigant Consulting, Inc., Energy Savings Potential of
Solid State Lighting in General Illumination Applica-
tions (Washington DC, November 2003), prepared for
Building Technologies Program, Office of Energy Effi-
ciency and Renewable Energy, U.S. Department of
Energy, web site www.netl.doe.gov/ssl/PDFs/SSL%20
Energy%20Savi_ntial%20Final.pdf. General research
goals are provided in Optoelectronics Industry Develop-
ment Association, 2002 Update: The Promise of Solid
State Lighting for General Illumination (Washington,
DC, 2002), web site http:/lighting.sandia.gov/lighting
docs/OIDA_SSL._Roadmap Summary 2002.pdf.

[31]The home would be both an energy consumer and, at
certain times, a net energy provider. Over the course of a
year, its net energy purchases would be zero or near zero.
U.S. Department of Energy, Building America Research
is Leading the Way to Zero Energy Homes (Washington,
DC, May 2005), web site www.nrel.gov/docs/fy050sti/
37547.pdf.

[32]Non-grid-connected housing units that derive most or
all of their energy from renewable sources exist, but most
are in remote areas and not designed for year-round liv-
ing.

[33]Partnership for Advancing Housing Technology
(PATH), web site www.pathnet.org.

[34] These are the six high-priority areas for emerging tech-
nologies identified in American Council for an Energy-
Efficient Economy, Emerging Energy-Saving Technol-
ogies and Practices for the Buildings Sector as of 2004,
Report Number A042 (Washington, DC, October 2004),
web site http://aceee.org/pubs/a042full.pdf.

[35]1G.A. Smook, Handbook for Pulp & Paper Technolo-
gists, 2nd Edition (Vancouver, BC: Angus Wilde Publica-
tions, 1992), p. 140.

[36]1Forest Products Industry Technology Alliance, Agenda
2020: 2003 Progress Report (Washington, DC, 2003),
p. 5, web site www.agenda2020.org/PDF/2003_Progress
_Report.pdf.

[37]National Academy of Sciences, National Research
Council, Energy Research at DOE: Was It Worth 1t? En-
ergy Efficiency and Fossil Energy Research 1978 to 2000
(Washington, DC: National Academy Press, 2001), web
site www.nap.edu/catalog/10165.html.

[38]A nanometer is one-billionth of a meter.

[39]National Nanotechnology Initiative, web site www.
nano.gov.

[40]J. McConnico, “Breakthrough at WFU Nanotechnology
Center Aids Quest for Viable Alternative Energy
Sources” (Wake Forest University News Service, Novem-
ber 7, 2005), web site www.wfu.edu/wfunews/2005/
110705n.html.

[41]Y. Chen, J. Au, P. Kazlas, A. Ritenour, H. Gates, and M.
McCreary, “Electronic Paper: Flexible Active-Matrix
Electronic Ink Display,” Nature, Vol. 423 (May 8, 2003),
p. 136.

[42]M. Brown, “Nano-Bio-Info Pathways to Extreme
Energy Efficiency,” Presentation to the American Associ-
ation for the Advancement of Science Annual Meeting
(Washington, DC, February 21, 2005), web site www.
ornl.gov/sci/eere/aaas/ExtremeEfficiency8.pdf.

[43]The estimates of “in-place” resources do not take into
consideration whether the resources are either techni-
cally or economically recoverable.

[44]M. Kray, “Testimony on Behalf of NuStart Energy De-
velopment, LLC, United States Senate, Committee on
Environment & Public Works, Subcommittee on Clean
Air, Climate Change and Nuclear Safety” (May 20, 2004),
web site www.nei.org/documents/Testimony Kray
05-20-04.pdf; and E.W. Merrow, K.E. Phillips, and C.W.
Myers, Understanding Cost Growth and Performance
Shortfalls in Pioneer Process Plants, R-2569-DOE (Santa
Monica, CA: The Rand Corporation, September 1981),
web site www.rand.org/pubs/reports/R2569.

[45]For more details, see Energy Information Administra-
tion, “New Reactor Designs,” web site www.eia.doe.gov/
cneaf/nuclear/page/analysis/nucenviss2.html.

[46]See, for example, A. Dixit and R. Pyndick, Investment
Under Uncertainty (New York, NY: McGraw-Hill, 2001).

[47]1R.M. Heavenrich, Light-Duty Automotive Technology
and Fuel Economy Trends: 1975 Through 2005,
EPA420-R-05-001, Appendix E, “Data Stratified by Vehi-
cle Type” (Washington, DC: U.S. Environmental Protec-
tion Agency, July 2005), web site www.epa.gov/otaq/
cert/mpg/fetrends/420r05001e.pdf.
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[48] These costs represent the range of difference in cost be-
tween hybrid and conventional vehicles. The hybrid vehi-
cles represented here have electric drive train compo-
nents that are used to move the vehicle.

[49]1Moody International Group, “Canada Oil—Sandy
Depths,” Milestones, Vol. 5, No. 1 (May 2005), p. 2,
web site www.moodyint.com/news/documents/MoodyVol
5Iss1FINAL.pdf.

[50] Alberta Energy and Utilities Board, Alberta’s Reserves
2003 and Supply/Demand Outlook 2004-2013, Statistical
Series (ST) 2004-98 (Calgary, Alberta: June 2004).

[51]National Energy Board, Canada’s Oil Sands: A Supply
and Market Outlook to 2015 (Calgary, Alberta: October
2000).

[62]Syncrude Canada, Ltd., 2004 Sustainability Report
(Fort McMurray, Alberta: 2004), p. 14, “2004 Results,”
web site http://sustainability.syncrude.ca/sustainability
2004/download/SyncrudeSD2004.pdf.

[63]F. Birol and W. Davie, “Oil Supply Costs and Enhanced
Productivity,” Energy Prices and Taxes (4th Quarter
2001), pp. xvii-xxii, web site http://data.iea.org/ieastore/
assets/products/eptnotes/feature/4Q2001B.pdf.

[564]Petroleos De Venezuela, S.A., U.S. Securities and Ex-
change Commission Form 20-F (October 7, 2005).

[65]J.R. Dyni, “Geology and Resources of Some World
Qil-Shale Deposits,” Oil Shale, Vol. 20, No. 3 (2003), pp.
193-252.

[66]1J.R. Donnell, “Geology and Oil-Shale Resources of the
Green River Formation,” in Proceedings of the First Sym-
posium on Oil Shale (Colorado School of Mines, 1964),
pp. 153-163.

[67]T. Dammer, “Strategic Significance of America’s Oil
Shale Resource,” Presented at the 2005 EIA Midterm
Energy Outlook Conference (Washington, DC, April
12, 2005), web site www.eia.doe.gov/oiaf/aeo/conf/pdf/
dammer.pdf.

[568]“Shell Signs Chinese Oil-Shale Deal; Begins US
Groundwater-Freezing Test,” Syngas Refiner, Vol. 1, No.
9 (September 2005), p. 46.

[569]J.T. Bartis, T. LaTourrette, L. Dixon, D.J. Peterson,
and G. Cecchine, Oil Shale Development in the United
States: Prospects and Policy Issues (Santa Monica, CA:
RAND Corporation, 2005), p. xiii, web site www.rand.
org/pubs/monographs/2005/RAND MG414.pdf.

[60]J.T. Bartis et al., p. 15.

[61]“Fischer-Tropsch Condensate Boosts Lubricity in Syn-
thetic Diesel: New SASOL Study,” World Fuels Today
(October 6, 2005), p. 3.

[62]“Coal-To-Liquids Looks Profitable If Oil Prices Stay
Above $30 to $40/Barrel Range,” World Fuels Today, (De-
cember 22, 2004), p. 1.

[63]Rentech, Inc., “The Economic Viability of an FT Facil-
ity Using PRB Coals,” Presentation to the Wyoming Gov-
ernor’s Office and the Wyoming Business Council (April
14, 2005), web site www.rentechinc.com/pdfs/WBC-
Presentation-4-14-05-b.pdf.

[64]“Shenhua Coal Liquefaction Project Planned for Exe-
cution in Inner Mongolia,” Business China (January 24,
2005).

[65]1World Fuels Today (August 16, 2005), p. 2.

[66]S. Clarke and B. Ghaemmaghami, “Taking GTL
Forward—Engineering a Gas-to-Liquids Project,” TCE
Today (July 2003), pp. 34-37, web site www.fwc.com/
publications/tech_papers/files/GTL06%2Epdf.

[67]1U. Zuberbuhler, M. Specht, and A. Bandi, “Gasification
of Biomass: An Overview on Available Technologies,”
Centre for Solar Energy and Hydrogen Research (ZSW),
Birkenfeld, Germany (August 30, 2005), p. 2.

[68] CHOREN Industries GmbH, Freiberg, Germany.

[69] Correspondence with Matthias Rudloff, Head of Busi-
ness Development, CHOREN Industries GmbH (Novem-
ber 29, 2005).

[70]M. Rudloff, CHOREN Industries GmbH, “Biomass to
Liquids (BtL) from the Carbo-V Process: Technology and
the Latest Developments,” Presentation at the Second
World Conference and Technology Exhibition (Rome, It-
aly, May 10-14, 2004).

[71]1Bechtel, Aspen Process Flowsheet Simulation Model of
a Battelle Biomass-Based Gasification, Fischer-Tropsch
Liquefaction and Combined-Cycle Power Plant: Topical
Report, May 1998, DE-AC22-93PC91029--16 (Pitts-
burgh, PA: Pittsburgh Energy Technology Center, Octo-
ber 30, 1998), Appendix B-3.

[72]Business Advisory Services, “Illinois Ethanol Pre-
feasibility Evaluator,” web site www.iletohprefeas.com.

[73]1d.A. Waynick, Sr., Characterization of Biodiesel Oxida-
tion and Oxidation Products: CRC Project No. AVFL-2b,
Task 1 Results (San Antonio, TX: Southwest Research
Institute, August 2005), web site www.nrel.gov/
vehiclesandfuels/npbf/pdfs/39096.pdf.

[74]Frazier, Barnes & Associates, LLC (Memphis, TN).

[75]1“0il Refiners Might Blend or Co-Process ‘Renewables’
With Crude-Based Feedstocks,” World Fuels Today (Sep-
tember 20, 2005), p. 4.

[76]1“0il Refiners Might Blend or Co-Process ‘Renewables’
With Crude-Based Feedstocks,” World Fuels Today (Sep-
tember 20, 2005), p. 4.

[77] Approximately 2 to 3 pounds of brominated ACI per
million metric actual cubic feet of flue gas.

[78]A.P. Jones, J.W. Hoffman, T.J. Feeley, III, and J.T.
Murphy, DOE/NETL Mercury Control Technology Cost
Estimate Report — 2005 Update (National Energy Tech-
nology Laboratory, June 2005).

[79] Configuration refers to the type of air pollution control
device at a plant, such as cold-side electrostatic precipi-
tator, fabric filter, or flue gas desulfurization unit.

[80] “President Announces Clear Skies & Global Climate
Change Initiatives” (February 14, 2002), web site www.
whitehouse.gov/news/releases/2002/02/20020214-5.html.

[81]1See “Addendum” in the “Global Change Policy Book,”
web site www.whitehouse.gov/news/releases/2002/02/
climatechange.html. The business-as-usual (BAU) pro-
jections cited in the addendum are somewhat higher than
a “Policies and Measures” case developed by the EPA for
the U.S. Climate Action Report 2002.
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[82]1U.S. Department of State, U.S. Climate Action Report
2002 (Washington, DC, May 2002), Chapter 5, “Projected
Greenhouse Gas Emissions,” pp. 70-80, web site http://
yosemite.epa.gov/oar/globalwarming.nsf/content/
ResourceCenterPublicationsUSClimateActionReport.
html.

[83]Personal communication from Casey Delhotal, EPA, to
Daniel Skelly, EIA, July 7, 2005. EIA adjusted the EPA
no-measures case projections to extrapolate from the
most recent 2002-t0-2004 data on these gases as pub-
lished by EIA, as well as to estimate the intervening years
of the projections, because the projections were provided
only for every 5 years, beginning in 2005 and ending in
2020.

Market Trends

[84]The energy-intensive manufacturing sectors include
food, paper, bulk chemicals, petroleum refining, glass, ce-
ment, steel, and aluminum.

[85]EIA collects aggregate data on total energy consump-
tion in the industrial sector and detailed energy con-
sumption in the manufacturing sector. The difference be-
tween the aggregate industrial sector energy data and the
detailed manufacturing sector data is nonmanufacturing
industrial energy consumption. Nonmanufacturing en-
ergy consumption is allocated to the agriculture, mining,
and construction sectors on the basis of information from
the Energy Information Administration, the U.S. Census
Bureau, and the U.S. Department of Agriculture.

[861The alternative technology cases change technology
characterizations only for sectors represented in the
NEMS industrial model. Consequently, refining values
are unchanged from those in the reference case projec-
tions. The reference case projections for the refining sec-
tor include considerable cogeneration capacity additions
associated with coal-to-liquids production. Excluding the
refining sector, cogeneration capacity increases by 2.4
percent per year in the high technology case, as compared
with 1.8 percent per year in the reference case.

[87]1U.S. Department of Energy, Office of Energy Efficiency
and Renewable Energy, Scenarios of U.S. Carbon Reduc-
tions: Potential Impacts of Energy Technologies by 2010
and Beyond, ORNL/CON-444 (Washington, DC, Septem-
ber 1997); J. DeCicco et al., Technical Options for Im-
proving the Fuel Economy of U.S. Cars and Light Trucks
by 2010-2015 (Washington, DC: American Council for an
Energy Efficient Economy, April 2001); M.A. Weiss et al.,
On the Road in 2020: A Life-Cycle Analysis of New Auto-
motive Technologies (Cambridge, MA: Massachusetts In-
stitute of Technology, October 2000); A. Vyas, C. Saricks,
and F. Stodolsky, Projected Effect of Future Energy Effi-
ciency and Emissions Improving Technologies on Fuel
Consumption of Heavy Trucks (Argonne, IL: Argonne Na-
tional Laboratory, 2001); and Energy and Environmental
Analysis, Inc., Documentation of Technologies included
in the NEMS Fuel Economy Model for Passenger Cars
and Light Trucks (prepared for Energy Information Ad-
ministration, September 30, 2002).

[88] Unless otherwise noted, the term “capacity” in the dis-
cussion of electricity generation indicates utility,
nonutility, and combined heat and power capacity. Costs
reflect the arithmetic average of regional costs.

[89] Avoided cost estimates the incremental cost of fuel and

capacity displaced by a unit of the specified resource and
more accurately reflects its as-dispatched energy value
than comparison to the levelized cost of other individual
technologies. It does not reflect system reliability cost,
nor does it necessarily indicate the lowest cost alternative
for meeting system energy and capacity needs.

[90]1AEO2006 does not include off-grid photovoltaics (PV).

Based on annual PV shipments from 1989 through 2003,
EIA estimates that as much as 149 megawatts of remote
electricity generation PV applications (i.e., off-grid power
systems) were in service in 2003, plus an additional 414
megawatts in communications, transportation, and as-
sorted other non-grid-connected, specialized applica-
tions. See Energy Information Administration, Annual
Energy Review 2004, DOE/EIA-0384 (2004) (Washing-
ton, DC, August 2005), Table 10.6, “Photovoltaic Cell and
Module Shipments by End Use and Market Sector,
1989-2003.” 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 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
earlier are retired from service or abandoned.

[91]Stranded Arctic natural gas and resources in areas
where drilling is officially prohibited are not included in
Table 17.

[92]Resources from the Arctic Offshore Outer Continental
shelf and resources in areas where drilling is officially
prohibited are not included in Table 18.

[93]Energy Information Administration (EIA), Form
EIA-767, “Steam-Electric Plant Operation and Design
Data”; and EIA, Office of Integrated Analysis and Fore-
casting, Plant File.

[94] Assumptions for the Integrated High Technology case
are documented in Energy Information Administration
(EIA), Assumptions to the Annual Energy Outlook 2006,
DOE/EIA-0554(2006) (Washington, DC, February 2006).
Primary sources and assumptions include the following:
Buildings: EIA, Technology Forecast Updates—Residen-
tial and Commercial Building Technologies—Advanced
Adoption Case (Navigant Consulting, Inc., September
2004). Industrial: EIA, Industrial Technology and Data
Analysis Supporting the NEMS Industrial Model (Focis
Associates, October 2005). Transportation: EIA, Docu-
mentation of Technologies included in the NEMS Fuel
Economy Model for Passenger Cars and Light Trucks
(Energy and environmental Analysis, Inc., September
2002), and A. Vyas, C. Saricks, and F. Stodolsky, Pro-
Jjected Effect of Future Energy Efficiency and Emissions
Improving Technologies on Fuel Consumption of Heavy
Trucks (Argonne, IL: Argonne National Laboratory,
2001). Fossil-fired generating technologies: By assump-
tion, capital costs, heat rates, and operating costs for ad-
vanced coal and gas technologies fall more rapidly over
time, reaching levels 10 percent lower than in the refer-
ence case in 2030. Advanced nuclear technology: By as-
sumption, capital and operating costs fall more rapidly
over time, reaching levels 20 percent lower than in the
reference case in 2030.
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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. Total energy supply and disposition in the
AEO2006 reference case: summary, 2003-2030:
AEO2006 National Energy Modeling System, run AEO-
2006.D111905A. Notes: Quantities are derived from his-
torical volumes and assumed thermal conversion factors.
Other production includes liquid hydrogen, methanol, sup-
plemental natural gas, and some inputs to refineries. Net
imports of petroleum include crude oil, petroleum products,
unfinished oils, alcohols, ethers, and blending components.
Other net imports include coal coke and electricity. Some
refinery inputs appear as petroleum product consumption.
Other consumption includes net electricity imports, liquid
hydrogen, and methanol.

Table 2. CARB emissions standards for light-duty ve-
hicles, model years 2009-2016: California Air Resources
Board, California Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Passenger Cars,
Light-Duty Trucks, and Medium-Duty Vehicles (Sacra-
mento, CA, August 4, 2005).

Table 3. Proposed light truck CAFE standards by
model year and footprint category: National Highway
Traffic Safety Administration, “Average Fuel Economy
Standards for Light Trucks Model Years 2008-2011,” 49
CFR Parts 523, 533 and 537, Docket No. 2005-22223, RIN
2127-AJ61 (Washington, DC, August, 2005).

Table 4. Key projections for light truck fuel economy
in the alternative CAFE standards case, 2011-2030:
AEO02006 National Energy Modeling System, runs
AE02006.D111905A and ALTCAFE.D121505A.

Table 5. Basic features of State renewable energy re-
quirements and goals enacted since 2003: Energy In-
formation Administration, Office of Integrated Analysis
and Forecasting.

Table 6. Major changes in existing State renewable
energy requirements and goals since 2003: Energy In-
formation Administration, Office of Integrated Analysis
and Forecasting.

Table 7. New U.S. renewable energy capacity, 2004-
2005: Energy Information Administration, Office of Inte-
grated Analysis and Forecasting.

Table 8. Estimates of national trends in annual emis-
sions of sulfur dioxide and nitrogen oxides, 2003-
2020: EPA Data: U.S. Environmental Protection Agency,
Regulatory Impact Analysis for the Final Clean Air Inter-
state Rule, EPA-452/R-05-002 (Washington, DC, March
2005), Table 7-2, p. 196. Projections: AEO2006 National
Energy Modeling System, run AEO2006.D111905A.

Table 9. Macroeconomic model estimates of eco-
nomic impacts from oil price increases: H.G. Hunting-
ton, The Economic Consequences of Higher Crude Oil
Prices, EMF SR 9 (Stanford, CA, October 2005), web site
www.stanford.edu/group/EMF/publications/doc/EMFSR9.

pdf.

Table 10. Time-series estimates of economic impacts
from oil price increases: R. Jimenez-Rodriguez and M.
Sanchez. “Oil Price Shocks and Real GDP Growth: Empiri-
cal Evidence for Some OECD Countries,” Applied Econom-
ics, Vol. 37, No. 2 (February 2005), pp. 201-228.

Table 11. Summary of U.S. oil price-GDP elasticities:
H.G. Huntington, The Economic Consequences of Higher
Crude Oil Prices, EMF SR 9 (Stanford, CA, October 2005),
web site www.stanford.edu/group/EMF/publications/doc/
EMFSR9.pdf.

Table 12. Economic indicators in the reference, high
price, and low price cases, 2005-2030: AEO2006 Na-
tional Energy Modeling System, runs AEO2006.D111905A,
LP2006.D120105A, and HP2006.D113005A.

Table 13. Technologies expected to have significant
impacts on new light-duty vehicles: Energy Informa-
tion Administration, Office of Integrated Analysis and
Forecasting.

Table 14. Nonconventional liquid fuels production
in the AEO2006 reference and high price cases, 2030:
AEQ02006 National Energy Modeling System, runs AEO-
2006.D111905A and HP2006.D113005A.

Table 15. Projected changes in U.S. greenhouse gas
emissions, gross domestic product, and greenhouse
gas intensity, 2002-2020: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Table 16. Costs of producing electricity from new
plants, 2015 and 2030: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Table 17. Technically recoverable U.S. natural gas
resources as of January 1, 2004: Energy Information
Administration, Office of Integrated Analysis and Fore-
casting.

Table 18. Technically recoverable U.S. crude oil re-
sources as of January 1, 2004: Energy Information Ad-
ministration, Office of Integrated Analysis and Forecasting.

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. Energy prices, 1980-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Table Al.

Figure 2. Delivered energy consumption by sector,
1980-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A2.

Figure 3. Energy consumption by fuel, 1980-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Tables Al and A18.
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Figure 4. Energy use per capita and per dollar of
gross domestic product, 1980-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Energy use per capita: Calculated from
data in Table A2. Energy use per dollar of GDP: Table
A19.

Figure 5. Electricity generation by fuel, 1980-2030:
History: Energy Information Administration (EIA), Form
EIA-860B, “Annual Electric Generator Report—Nonutil-
ity”; EIA, Annual Energy Review 2004, DOE/EIA-0384
(2004) (Washington, DC, August 2005); and Edison Electric
Institute. Projections: Table AS8.

Figure 6. Total energy production and consumption,
1980-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table Al.

Figure 7. Energy production by fuel, 1980-2030: His-
tory: Energy Information Administration, Annual Energy
Review 2004, DOE/EIA-0384(2004) (Washington, DC, Au-
gust 2005). Projections: Tables Al and A17.

Figure 8. Projected U.S. carbon dioxide emissions by
sector and fuel, 1990-2030: History: Energy Informa-
tion Administration, Emissions of Greenhouse Gases in the
United States 2004, DOE/EIA-0573(2004) (Washington,
DC, December 2005). Projections: Table A18.

Figure 9. Sulfur dioxide emissions in selected States,
1980-2003: U.S. Environmental Protection Agency, web
site http://cfpub.epa.gov/gdm.

Figure 10. World oil prices in the AEO2005 and
AEO0O2006 reference cases: AEO2005: Energy Informa-
tion Administration, AEO2005 National Energy Modeling
System, run AEO2005.D102004A. AEO2006: Table Al.

Figure 11. World oil prices in three AEO2006 cases,
1980-2030: Table C1.

Figure 12. Changes in world oil price and U.S. real
GDP in the AEO2006 high and low price cases, 2004-
2030: AEO2006 National Energy Modeling System, runs
LP2006.D120105A and HP2006.D113005A.

Figure 13. GDP elasticities with respect to oil price
changes in the high price case, 2006-2030: AEO2006
National Energy Modeling System, run HP2006.
D113005A. Note: The figure shows profiles of year-by-year
and period average GDP elasticities with respect to oil price
changes in the high price case. The elasticities are com-
puted as follows: (1) Year-by-year elasticity = ( Percentage
change from baseline real GDP ) | ( Percentage change from
baseline oil price ). (2) Period average elasticity = ( percent-
age change in cumulative high price GDPs from cumulative
baseline GDPs ) | ( Percentage change in cumulative high
prices from cumulative baseline prices ).

Figure 14. Purvin & Gertz forecast for world oil pro-
duction by crude oil quality, 1990-2020: Purvin &
Gertz, Inc., “Global Petroleum Market Outlook—An On-
line Global Service,” Petroleum Balances (2004), web site
www.purvingertz.com/studies.html.

Figure 15. Sulfur content specifications for U.S. pe-
troleum products, 1990-2014: U.S. Environmental Pro-
tection Agency, “Tier 2/Gasoline Sulfur Final Rule” (Wash-
ington, DC, February 2000), web site www.epa.gov/tier2/
finalrule.htm; “Control of Air Pollution From New Motor
Vehicles: Heavy-Duty Engine and Vehicle Standards and
Highway Diesel Fuel Sulfur Control Requirements Final
Rule” (Washington, DC, January 2001), web site www.epa.
gov/fedrgstr/EPA-AIR/2001/January/Day-18/a0la.htm;
and “Control of Emissions of Air Pollution From Nonroad
Diesel Engines and Fuel Final Rule” (Washington, DC,
June 2004), web site www.epa.gov/fedrgstr/EPA-AIR/2004/
June/Day-29/a11293a.htm.

Figure 16. U.S. hydrotreating capacity, 1990-2030:
History: Energy Information Administration, Office of Oil
and Gas, derived from Form EI-810 “Monthly Refinery Re-
port.” Projections: AEO2006 National Energy Modeling
System, run AEO2006.D111905A.

Figure 17. Market penetration of advanced technol-
ogies in new cars, 2004 and 2030: AEO2006 National
Energy Modeling System, run AEO2006.D111905A.

Figure 18. Market penetration of advanced technol-
ogies in new light trucks, 2004 and 2030: AEO2006 Na-
tional Energy Modeling System, run AEO2006.D111905A.

Figure 19. System elements for production of syn-
thetic fuels from coal, natural gas, and biomass:
Energy Information Administration, Office of Integrated
Analysis and Forecasting.

Figure 20. Mercury emissions from the electricity
generation sector, 2002-2030: AEO2006 National En-
ergy Modeling System, runs AE02006.D111905A and
ACI2006.D112305A.

Figure 21. Mercury allowance prices, 2010-2030:
AEO2006 National Energy Modeling System, runs AEO-
2006.D111905A and ACI2006.D112305A.

Figure 22. Coal-fired generating capacity retrofitted
with activated carbon injection systems, 2010-2030:
AEO02006 National Energy Modeling System, runs AEO-
2006.D111905A and ACI2006.D112305A.

Figure 23. Projected change in U.S. greenhouse gas
intensity in three cases, 2002-2020: AEO2006 National
Energy Modeling System, runs AEQ02006.D111905A,
LTRKITEN.D121905A, and HTRKITEN.D121905A.

Figure 24. Average annual growth rates of real GDP,
labor force, and productivity in three cases, 2004-
2030: Table B4.

Figure 25. Average annual unemployment, interest,
and inflation rates, 2004-2030: Table A19.

Figure 26. Sectoral composition of output growth
rates, 2004-2030: AEO2006 National Energy Modeling
System, run AEO2006.D111905A.

Figure 27. Sectoral composition of manufacturing
output growth rates, 2004-2030: AEO2006 National En-
ergy Modeling System, run AEO2006.D111905A.
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Figure 28. Energy expenditures as share of gross do-
mestic product, 1970-2030: History: U.S. Department
of Commerce, Bureau of Economic Analysis; and Energy In-
formation Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 29. World oil prices in three cases, 1980-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Table C1.

Figure 30. U.S. gross petroleum imports by source,
2004-2030: AEO2006 National Energy Modeling System,
run AEO2006.D111905A.

Figure 31. Energy use per capita and per dollar of
gross domestic product, 1980-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Energy use per capita: Calculated from
data in Table A2. Energy use per dollar of GDP: Table
A19.

Figure 32. Primary energy use by fuel, 2004-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Tables Al and A17.

Figure 33. Delivered energy use by fuel, 1980-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Table A2.

Figure 34. Primary energy consumption by sector,
1980-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A2.

Figure 35. Delivered residential energy consump-
tion per capita by fuel, 1980-2030: History: Energy In-
formation Administration, State Energy Data Report 2001,
DOE/EIA-0214(2001) (Washington, DC, November 2004),
and Annual Energy Review 2004, DOE/EIA-0384(2004)
(Washington, DC, August 2005). Projections: AEO2006
National Energy Modeling System, run AEO2006.
D111905A.

Figure 36. Delivered residential energy consump-
tion by end use, 2001, 2004, 2015, and 2030: History:
Energy Information Administration, “Residential Energy
Consumption Survey.” Projections: Table A4. Note: Al-
though 2001 is the last year of historical data for many of
the detailed end-use consumption concepts (e.g., space
heating, cooling), 2004 data, taken from EIA’s Annual En-
ergy Review 2004, is used as the base year for the more ag-
gregate statistics shown in AEO2006. For illustrative pur-
poses, EIA estimates for the detailed end-use consumption
concepts, consistent with this historical information, are
used to show growth rates.

Figure 37. Efficiency indicators for selected residen-
tial appliances, 2004 and 2030: Energy Information Ad-
ministration, Technology Forecast Updates—Residential
and Commercial Building Technologies—Advanced Adop-
tion Case (Navigant Consulting, Inc., September 2004); and
AEQ02006 National Energy Modeling System, run AEO-
2006.D111905A.

Figure 38. Variation from reference case delivered
residential energy use in three alternative cases,
2004-2030: Table D1.

Figure 39. Delivered commercial energy consump-
tion per capita by fuel, 1980-2030: History: Energy In-
formation Administration, State Energy Data Report 2001,
DOE/EIA-0214(2001) (Washington, DC, November 2004),
and Annual Energy Review 2004, DOE/EIA-0384(2004)
(Washington, DC, August 2005). Projections: AEO2006
National Energy Modeling System, run AEO2006.
D111905A.

Figure 40. Delivered commercial energy intensity by
end use, 2004, 2015, and 2030: Table A5.

Figure 41. Efficiency indicators for selected com-
mercial equipment, 2004 and 2030: Energy Informa-
tion Administration, Technology Forecast Updates—Resi-
dential and Commercial Building Technologies—Advanced
Adoption Case (Navigant Consulting, Inc., September
2004); and AEO2006 National Energy Modeling System,
run AEO2006.D111905A.

Figure 42. Variation from reference case delivered
commercial energy intensity in three alternative
cases, 2004-2030: Table D1.

Figure 43. Buildings sector electricity generation
from advanced technologies in two alternative
cases, 2030: AEO2006 National Energy Modeling System,
runs AEO02006.D111905A, BLDHIGH.D112205A, and
BLDBEST.D112205C.

Figure 44. Industrial energy intensity by two mea-
sures, 1980-2030: History: Energy Information Adminis-
tration, Annual Energy Review 2004, DOE/EIA-0384(2004)
(Washington, DC, August 2005). Projections: AEO2006
National Energy Modeling System, run AEO2006.
D111905A.

Figure 45. Energy intensity in the industrial sector,
2004: AEO2006 National Energy Modeling System, run
AE02006.D111905A.

Figure 46. Average growth in industrial output and
delivered energy consumption by sector, 2004-2030:
AEQ02006 National Energy Modeling System, run AEO-
2006.D111905A.

Figure 47. Projected energy intensity in 2030 rela-
tive to 2004, by industry: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Figure 48. Variation from reference case delivered
industrial energy use in two alternative cases, 2004-
2030: Table D2.

Figure 49. Transportation energy use per capita,
1980-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: AEO2006 Na-
tional Energy Modeling System, run AEO2006.D111905A.

Figure 50. Transportation travel demand by mode,
1980-2030: History: Federal Highway Administration,
Highway Statistics 2002 (Washington, DC, November
2003), Table VM-1, p. V-57, web site www.fhwa.dot.gov/
policy/ohim/hs02/pdf/vm1.pdf, and previous annual issues.
Projections: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.
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Figure 51. Average fuel economy of new light-duty
vehicles, 1980-2030: History: National Highway Traffic
Safety Administration, Summary of Fuel Economy Perfor-
mance (Washington, DC, March 2004), web site www.
nhtsa.gov/cars/rules/CAFE/docs/Summary-Fuel-Economy-
Pref-2004.pdf. Projections: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Figure 52. Sales of advanced technology light-duty
vehicles by fuel type, 2015 and 2030: AEO2006 Na-
tional Energy Modeling System, run AEO2006.D111905A.

Figure 53. Changes in projected transportation fuel
use in two alternative cases, 2010 and 2030: Table D3.

Figure 54. Changes in projected transportation fuel
efficiency in two alternative cases, 2010 and 2030:
Table D3.

Figure 55. Annual electricity sales by sector, 1980-
2030: History: Energy Information Administration, An-
nual Energy Review 2004, DOE/EIA-0384(2004) (Washing-
ton, DC, August 2005). Projections: Table AS8.

Figure 56. Electricity generation capacity additions
by fuel type, including combined heat and power,
2005-2030: Table A9.

Figure 57. Electricity generation capacity additions,
including combined heat and power, by region and
fuel, 2005-2030: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 58. Levelized electricity costs for new plants,
2015 and 2030: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 59. Electricity generation from nuclear
power, 1973-2030: History: Energy Information Admin-
istration, Annual Energy Review 2004, DOE/EIA-0384
(2004) (Washington, DC, August 2005). Projections:
Table AS8.

Figure 60. Additions of renewable generating capac-
ity, 2004-2030: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 61. Levelized and avoided costs for new re-
newable plants in the Northwest, 2015 and 2030:
AEQ02006 National Energy Modeling System, run AEO-
2006.D111905A.

Figure 62. Electricity generation by fuel, 2004 and
2030: Table A8.

Figure 63. Grid-connected electricity generation
from renewable energy sources, 1980-2030: History:
Energy Information Administration, Annual Energy Re-
view 2004, DOE/EIA-0384(2004) (Washington, DC, August
2005). Projections: Table A16. Note: Data for nonutility
producers are not available before 1989.

Figure 64. Nonhydroelectric renewable electricity
generation by energy source, 2004-2030: Table A16.

Figure 65. Fuel prices to electricity generators,
1995-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: AEO2006 Na-
tional Energy Modeling System, run AEO2006.D111905A.

Figure 66. Average U.S. retail electricity prices,
1970-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table AS8.

Figure 67. Cumulative new generating capacity by
technology type in three economic growth cases,
2004-2030: AEO2006 National Energy Modeling System,
runs AE02006.D111905A, LM2006.D113005A, and
HM2006.D112505B.

Figure 68. Cumulative new generating capacity by
technology type in three fossil fuel technology
cases, 2004-2030: Table D6.

Figure 69. Levelized electricity costs for new plants
by fuel type in two nuclear cost cases, 2015 and
2030: AEO2006 National Energy Modeling System,
runs AE02006.D111905A, ADVNUC5A.D120105A, and
ADVNUC20.D120105A. Note: Includes generation and in-
terconnection costs.

Figure 70. Nonhydroelectric renewable electricity
generation by energy source in three cases, 2010 and
2030: Table D7.

Figure 71. Natural gas consumption by sector, 1990-
2030: History: Energy Information Administration, An-
nual Energy Review 2004, DOE/EIA-0384 (2004) (Washing-
ton, DC, August 2005). Projections: Table A13.

Figure 72. Increases in natural gas consumption by
Census division, 2004-2030: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Figure 73. Natural gas production by source, 1990-
2030: Table A14.

Figure 74. Net U.S. imports of natural gas by source,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: AEO2006 Na-
tional Energy Modeling System, run AEO2006. D111905A.

Figure 75. Lower 48 natural gas wellhead prices,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A14.

Figure 76. Natural gas prices by end-use sector,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A13.

Figure 77. Lower 48 natural gas wellhead prices in
three technology cases, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Table D9.

Figure 78. Natural gas production and net imports
in three technology cases, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Table D9.

Figure 79. Lower 48 natural gas wellhead prices in
three price cases, 1990-2030: History: Energy Informa-
tion Administration, Annual Energy Review 2004, DOE/
EIA-0384(2004) (Washington, DC, August 2005). Projec-
tions: Table C1.

Figure 80. Net imports of liquefied natural gas in
three price cases, 1990-2030: History: Energy Informa-
tion Administration, Annual Energy Review 2004, DOE/
EIA-0384(2004) (Washington, DC, August 2005). Projec-
tions: AEO2006 National Energy Modeling System, runs
AE02006.D111905A, LP2006.D120105A, and HP2006.
D113005A.
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Figure 81. Net imports of liquefied natural gas in
three LNG supply cases, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: AEO2006 National Energy Modeling Sys-
tem, runs AEO2006.D111905A, LOLNG06.D120405A, and
HILNG06.D120405.

Figure 82. Lower 48 natural gas wellhead prices in
three LNG supply cases, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Table D11.

Figure 83. World oil prices in the reference case,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table Al.

Figure 84. Domestic crude oil production by source,
1990-2030: History: Energy Information Administration,
Petroleum Supply Annual 1990, DOE/EIA-0340(90) (Wash-
ington, DC, May 1991), and Office of Integrated Analysis
and Forecasting. Projections: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Figure 85. World oil prices in three cases, 1990-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Table C1.

Figure 86. Total U.S. petroleum production in three
price cases, 1990-2030: History: Energy Information
Administration, Annual Energy Review 2004, DOE/EIA-
0384(2004) (Washington, DC, August 2005). Projections:
Table C4.

Figure 87. U.S. syncrude production from oil shale in
the high price case, 2004-2030: AEO2006 National En-
ergy Modeling System, run HP2006.D113005A.

Figure 88. Total U.S. crude oil production in three
technology cases, 1990-2030: History: Energy Informa-
tion Administration, Annual Energy Review 2004, DOE/
EIA-0384(2004) (Washington, DC, August 2005). Projec-
tions: Table D10.

Figure 89. Alaskan oil production in the reference
and ANWR cases, 1990-2030: History: Energy Informa-
tion Administration, Annual Energy Review 2004, DOE/
EIA-0384(2004) (Washington, DC, August 2005). Projec-
tions: Table D12.

Figure 90. U.S. net imports of oil in the reference
and ANWR cases, 1990-2030: History: Energy Informa-
tion Administration, Annual Energy Review 2004, DOE/
EIA-0384(2004) (Washington, DC, August 2005). Projec-
tions: Table D12.

Figure 91. Consumption of petroleum products,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A11.

Figure 92. Domestic refinery distillation capacity,
1990-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A11.

Figure 93. U.S. petroleum product demand and do-
mestic petroleum supply, 1990-2030: History: Energy
Information Administration, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Tables A11.

Figure 94. Components of retail gasoline prices,
2004, 2015, and 2030: AEO2006 Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 95. U.S. ethanol fuel consumption in three
price cases, 1995-2030: History: Energy Information
Administration, Annual Energy Review 2004, DOE/EIA-
0384(2004) (Washington, DC, August 2005). Projections:
AEO2006 National Energy Modeling System, runs
AEQ02006.D111905A, LP2006.D120105A, and HP2006.
D113005A.

Figure 96. Coal-to-liquids and gas-to-liquids produc-
tion in two price cases, 2004-2030: Table C4.

Figure 97. Coal production by region, 1970-2030: His-
tory: 1970-1990: Energy Information Administration
(EIA), The U.S. Coal Industry, 1970-1990: Two Decades of
Change, DOE/EIA-0559 (Washington, DC, November
2002); 1991-2000: EIA, Coal Industry Annual, DOE/
EIA-0584 (various years); 2001-2004: EIA, Annual Coal
Report 2004, DOE/EIA-0584(2004) (Washington, DC, No-
vember 2005), and previous issues; and EIA, Short-Term
Energy Outlook (Washington, DC, September 2005). Pro-
jections: Table A15.

Figure 98. Distribution of domestic coal by demand
and supply region, 2003 and 2030: 2003: Energy Infor-
mation Administration (EIA), Form EIA-6, “Coal Distribu-
tion Report—Annual.” Projections: AEO2006 National
Energy Modeling System, run AEO2006.D111905A. Note:
The Eastern Demand Region includes the New England,
Middle Atlantic, South Atlantic, East North Central, and
East South Central Census Divisions. The Western De-
mand Region includes the West North Central, West South
Central, Mountain, and Pacific Census Divisions.

Figure 99. U.S. coal mine employment by region,
1970-2030: History: 1970-1976: U.S. Department of the
Interior, Bureau of Mines, Minerals Yearbook (various
years); 1977-1978: Energy Information Administration
(EIA), Energy Data Report, Coal—Bituminous and Lignite,
DOE/EIA-0118 (Washington, DC, various years), and En-
ergy Data Report, Coal—Pennsylvania Anthracite, DOE/
EIA-0119 (Washington, DC, various years); 1979-1992:
EIA, Coal Production, DOE/EIA-0118 (various years);
1993-2000: EIA, Coal Industry Annual, DOE/EIA-0584
(Washington, DC, various years); 2001-2004: EIA, Annual
Coal Report 2004, DOE/EIA-0584(2004) (Washington, DC,
November 2005), and previous issues. Projections: AEO-
2006 National Energy Modeling System, run AE02006.
D111905A.

Figure 100. Average minemouth price of coal by re-
gion, 1990-2030: History: 1990-2000: Energy Informa-
tion Administration (EIA), Coal Industry Annual, DOE/
EIA-0584 (various years); 2001-2004: EIA, Annual Coal
Report 2004, DOE/EIA-0584(2004) (Washington, DC, No-
vember 2005), and previous issues. Projections: AEO2006
National Energy Modeling System, run AEO2006.
D111905A.
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Figure 101. Changes in regional coal transportation
rates, 2010, 2025, and 2030: AEO2006 National Energy
Modeling System, run AEO2006.D111905A.

Figure 102. U.S. coal exports and imports, 1970-2030:
History: Energy Information Administration, Annual En-
ergy Review 2004, DOE/EIA-0384(2004) (Washington, DC,
August 2005). Projections: Table A15.

Figure 103. Electricity and other coal consumption,
1970-2030: History: Energy Information Administration,
Annual Energy Review 2004, DOE/EIA-0384(2004) (Wash-
ington, DC, August 2005). Projections: Table A15.

Figure 104. Coal consumption in the industrial and
buildings sectors and at coal-to-liquids plants, 2004,
2015, and 2030: Table A15.

Figure 105. Projected variation from the reference
case projection of U.S. total coal demand in four
cases, 2030: AEO2006 National Energy Modeling System,
runs AE02006.D111905A, LP2006.D120105A, HP2006.
D113005A, LM2006.D113005A, and HM2006.D112505B.

Figure 106. Average delivered coal prices in three
cost cases, 1990-2030: History: Energy Information
Administration (EIA), Quarterly Coal Report, October-
December 2004, DOE/EIA-0121(2004/4Q) (Washington,
DC, March 2005), and previous issues; EIA, Electric Power
Monthly, June 2005, DOE/EIA-0226(2005/06) (Washing-
ton, DC, June 2005); and EIA, Annual Energy Review 2004,
DOE/EIA-0384(2004) (Washington, DC, August 2005).
Projections: Table D13. Note: Historical prices are
weighted by consumption but exclude residential/commer-
cial prices and export free-alongside-ship (f.a.s.) prices. Pro-
jected prices are weighted in the same way as historical
prices and also exclude import quantities and prices.

Figure 107. Carbon dioxide emissions by sector and
fuel, 2004 and 2030: 2004: Energy Information Adminis-
tration, Emissions of Greenhouse Gases in the United States
2004, DOE/EIA-0573(2004) (Washington, DC, December
2005). Projections: Table A18.

Figure 108. Carbon dioxide emissions in three eco-
nomic growth cases, 1990-2030: History: Energy Infor-
mation Administration, Emissions of Greenhouse Gases in
the United States 2004, DOE/EIA-0573(2004) (Washington,
DC, December 2005). Projections: Table B2.

Figure 109. Carbon dioxide emissions in three tech-
nology cases, 2004, 2020, and 2030: History: Energy
Information Administration, Emissions of Greenhouse
Gases in the United States 2004, DOE/EIA-0573(2004)
(Washington, DC, December 2005). Projections: Table
D4.

Figure 110. Sulfur dioxide emissions from electricity
generation, 1990-2030: History: 1990 and 1995: U.S.
Environmental Protection Agency, National Air Pollutant
Emissions Trends, 1990-1998, EPA- 454/R-00-002 (Wash-
ington, DC, March 2000). 2004: U.S. Environmental Pro-
tection Agency, Acid Rain Program Preliminary Summary
Emissions Report, Fourth Quarter 2004, web site www.epa.
gov/airmarkets/emissions/prelimarp/index.html. Projec-
tions: AEO2006 National Energy Modeling System, run
AEO02006.D111905A.

Figure 111. Nitrogen oxide emissions from electric-
ity generation, 1990-2030: History: 1990 and 1995:
U.S. Environmental Protection Agency, National Air Pol-
lutant Emissions Trends, 1990-1998, EPA- 454/R-00-002
(Washington, DC, March 2000). 2004: U.S. Environmental
Protection Agency, Acid Rain Program Preliminary Sum-
mary Emissions Report, Fourth Quarter 2004, web site
www.epa.gov/airmarkets/emissions/prelimarp/index.html.
Projections: AEO2006 National Energy Modeling Sys-
tem, run AEO2006.D111905A.

Figure 112. Mercury emissions from electricity gen-
eration, 1995-2030: History: 1995, 2000, and 2004:
Energy Information Administration, Office of Integrated
Analysis and Forecasting. Projections: AEO2006 Na-
tional Energy Modeling System, run AEO2006.D111905A.
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