Trends in Economic Activity

Strong Economic Growth Is Expected
To Continue Through 2030

Figure 24. Average annual growth rates of real
GDP, labor force, and productivity in three cases,
2004-2030 (percent per year)
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AEO2006 presents three views of economic growth
for the forecast period from 2004 through 2030.
Although probabilities are not assigned, the reference
case reflects the most likely view of how the economy
will unfold over the period. In the reference case, the
Nation’s economic growth, measured in terms of real
GDP based on 2000 chain-weighted dollars, is pro-
jected to average 3.0 percent per year (Figure 24). The
labor force is projected to grow by 0.8 percent per year
on average; labor productivity growth in the nonfarm
business sector is projected to average 2.3 percent per
year; and investment growth is projected to average
4.0 percent per year. Disposable income grows by 3.1
percent per year in the reference case and disposable
income per capita by 2.2 percent per year. Nonfarm
employment grows by 1.1 percent per year, while
employment in manufacturing shrinks by 0.5 percent
per year.

The high and low economic growth cases show the
effects of alternative growth assumptions on the
energy market projections. The high growth case
assumes higher growth rates for population (1.2 per-
cent per year), nonfarm employment (1.4 percent),
and productivity (2.7 percent). With higher produc-
tivity gains and employment growth, projected infla-
tion and interest rates are lower than in the reference
case. The low growth case assumes lower growth
rates for population (0.5 percent per year), nonfarm
employment (0.7 percent per year), and productivity
(1.8 percent per year), resulting in higher projections
for prices and interest rates and lower projections for
industrial output growth.

Unemployment, Interest, and
Inflation Rates Near Historical Norms

Figure 25. Average annual unemployment, interest,
and inflation rates, 2004-2030 (percent per year)
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In the reference case, U.S. economic indicators gener-
ally are projected to follow historical trends, on aver-
age, from 2004 through 2030. Economic factors that
are widely viewed as barometers for conditions in the
markets for labor, credit, and goods and services
include: the average annual unemployment rate;
yields on Federal funds, 10-year U.S. Treasury notes,
and AA utility corporate bonds; and average annual
inflation rates as measured by various wholesale and
retail price indexes (Figure 25). For AEO2006, unem-
ployment and interest rates are calculated as annual
averages over the 2004-2030 period, and inflation
rates are calculated as average annual percent
changes in the price indexes.

From 2004 through 2010, the economy (in terms of
real GDP) is projected to grow more rapidly than its
projected long-term average growth rate in the refer-
ence case. Over the same period, the unemployment
rate is projected to decline from 5.5 percent in 2004 to
4.7 percent in 2010. After an initial rise through 2015,
the Federal funds rate is projected to decline to its his-
torical norm of 5 percent. Longer term rates are
expected to be higher than the Federal funds rate,
with the 10-year Treasury note yielding 6 percent and
AA utility corporate bonds yielding approximately 8
percent per year, on average, for the entire forecast
period. The reference case projects an average annual
inflation rate of 2.7 percent, as measured by all urban
CPI—slightly higher than the CPI for energy com-
modities and services or the wholesale price index
(WPI) for fuel and power.
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Trends in Economic Activity

Output Growth for Energy-Intensive
Industries Is Expected To Slow

Figure 26. Sectoral composition of output growth
rates, 2004-2030 (percent per year)
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The industrial sector (all non-service industries) has
shown slower output growth than the economy as a
whole in recent decades, with imports meeting a
growing share of demand for industrial goods. That
trend is expected to continue in the reference case
projections.

Within the industrial sector, the output of manufac-
turing industries is projected to grow more rapidly
than that of nonmanufacturing industries, which
include agriculture, mining, and construction (Figure
26). With higher energy prices and more foreign com-
petition expected, however, the energy-intensive
manufacturing sectors [84] are projected to grow by
only 1.3 percent per year from 2004 through 2030,
compared with a projected 2.6-percent average
annual rate of growth for non-energy-intensive man-
ufacturing output (Figure 27).

Figure 27. Sectoral composition of manufacturing
output growth rates, 2004-2030 (percent per year)
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Energy Expenditures Relative to GDP
Are Projected To Decline

Figure 28. Energy expenditures as share of gross
domestic product, 1970-2030 (nominal expenditures
as percent of nominal GDP)
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The ratio of total expenditures for energy relative to
total GDP (both in nominal dollars) provides an indi-
cation of the importance of energy expenditures in
the aggregate economy. Before the oil embargo of
1973-74, total energy expenditures were equal to 8
percent of U.S. GDP, petroleum expenditures just
under 5 percent, and natural gas expenditures 1 per-
cent. Following the price shocks of the 1970s and
early 1980s, those shares rose dramatically—to 14
percent, 8 percent, and 2 percent, respectively, in
1981. Since then they have fallen consistently, to
2004 levels of about 7 percent for total energy expen-
ditures, 4 percent for petroleum expenditures, and
just over 1 percent for natural gas expenditures.
Although recent developments in the world oil mar-
ket have pushed the shares upward, they are pro-
jected to decline from current levels in the reference
case. In 2030, total nominal energy expenditures are
projected to equal 5 percent of nominal GDP, petro-
leum expenditures 3 percent, and natural gas expen-
ditures less than 1 percent (Figure 28).

The overall decline in energy expenditures relative to
GDP has resulted in large part from a decline in world
oil prices (in real dollar terms) from their peak in
1981. And although oil prices have risen recently,
their long-term trajectory in the AEO2006 reference
case is relatively flat in real terms. Another reason for
the declining share of energy expenditures has been a
steady decline in the energy intensity of the U.S.
economy, measured as energy consumption (thou-
sand Btu) per dollar of real GDP. Structural shifts in
the economy and improvements in energy efficiency
have allowed for the decline in energy intensity,
which is projected to continue through 2030.
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International Oil Markets

Oil Price Cases Show Uncertainty
in Prospects for World Oil Markets

Figure 29. World oil prices in three cases, 1980-2030
(2004 dollars per barrel)

100 - , )
High price
80 -
60 - Reference
40 -
Low price
20 -
History Projections
0
1980 1995 2004 2015 2030

World oil price projections in the AEO2006 reference
case, in terms of the average price of imported
low-sulfur crude oil to U.S. refiners, are considerably
higher than those presented in the AEO2005 refer-
ence case. The higher price path in the reference case
does not result from different assumptions about the
ultimate size of world oil resources but rather antici-
pates a lower level of future investment in production
capacity in key resource-rich regions and a reassess-
ment of the willingness of OPEC to produce at higher
rates than projected in last year’s outlook.

The historical record shows substantial variability in
world oil prices, and there is arguably even more
uncertainty about future prices in the long term.
AEQO2006 considers three price cases, allowing an
assessment of alternative views on the course of
future oil prices (Figure 29). In the reference case,
world oil prices moderate from current levels to $47
per barrel in 2014, before rising to $57 per barrel in
2030 (2004 dollars). The low and high price cases
define a wide range of potential world oil price paths,
which in 2030 range from $34 to $96 per barrel.
This variability is meant to show the uncertainty
about prospects for future world oil resources and
economics.

In all three price cases, non-OPEC suppliers produce
to capacity. Thus, the variation in price paths has the
greatest impact on the need for OPEC supply in the
long term. In 2030, the call on OPEC is 46.8 million
barrels per day in the reference case and 51.3 million
barrels per day in the low price case, but only 31.7
million barrels per day in the high price case—not
much more than current OPEC production levels.

Oil Imports Reach More Than
18 Million Barrels per Day by 2030

Figure 30. U.S. gross petroleum imports by source,
2004-2030 (million barrels per day)
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Total U.S. gross petroleum imports increase in the
reference case, from 13.1 million barrels per day in
2004 to 18.3 million in 2030 (Figure 30), deepening
U.S. reliance on imported oil in the long term. In
2030, gross petroleum imports account for 64 percent
of total U.S. petroleum supply.

More than one-half of the increase in U.S. gross
imports comes from OPEC suppliers. Crude oil
imports from the North Sea decline as production
ebbs, and West Coast refiners import small volumes
of crude oil from the Far East to replace a decline in
supplies of Alaskan crude oil. Canada and Mexico con-
tinue to be important sources of U.S. petroleum sup-
ply. Much of the future Canadian contribution comes
from the development of its enormous oil sands
resource base; however, the availability of such
nonconventional oil supplies is linked to world oil
prices. In the high price case, nonconventional sup-
plies are more competitive with conventional sources,
rising to about 21.1 million barrels per day worldwide
in 2030. In the low price case, nonconventional pro-
duction totals only 7.1 million barrels per day in 2030.

U.S. imports of refined petroleum products also
increase. Most of the increase comes from refiners in
the Caribbean Basin, North Africa, and the Middle
East, where refining capacity is expected to expand
significantly. Vigorous growth in demand for lighter
petroleum products in developing countries means
that U.S. refiners are likely to import smaller vol-
umes of light, low-sulfur crude oils.

64 Energy Information Administration / Annual Energy Outlook 2006



	overview.pdf
	Overview Tables
	Ta ble 1. Sum mary of re sults for five cases 7

	Overview Figures
	Figure 1. Fuel price projections, 1998-2020: AEO99 and AEO2000 compared (1998 dollars) 2
	Fig ure 2. En ergy con sump tion by fuel, 1970-2020 (qua dril lion Btu) 4
	Figure 3. Energy use per capita and per dollar of gross domestic product, 1970-2020 (index, 1970 = 1) 5
	Figure 4. Electricity generation by fuel, 1970-2020 (billion kilowatthours) 5
	Fig ure 5. En ergy pro duc tion by fuel, 1970-2020 (qua dril lion Btu) 6
	Figure 6. Net energy imports by fuel, 1970-2020 (quadrillion Btu) 6
	Figure 7. U.S. carbon emissions by sector and fuel,  1990-2020 (million metric tons) 6


	legs&regs.pdf
	Leg&RegTOC
	Intro duc tion 10
	Nitro gen Oxide Emis sion Caps 11
	FERC Order 2000 11
	Updates on State Renewable Portfolio Standards and Renewable Energy Mandates 12
	FERC Order 637 12
	Royalty Rules 13
	Tier 2 Vehi cle Emis sions and Gas o line Sul fur Stan dards 14
	Heavy-Duty Vehi cle Emis sions and Die sel Fuel Qual ity Stan dards 14
	Banning or Reducing the Use of MTBE in Gas o line 15
	Pro posed Changes to RFG Oxy gen Stan dard 16
	Pro posed Limits on Ben zene in Gas o line 16
	Low-Emission Vehicle Program 17
	Appli ance Effi ciency Stan dards 17
	Petroleum Reserves 19

	Leg&Reg Tables
	Table 2. Sum mer sea son NOx emis sions budgets for 2003 and beyond (thou sand tons per sea son) 11
	Table 3. Effec tive dates of appli ance effi ciency stan dards, 1988-2005 18

	Leg&Reg Figures

	issues.pdf
	Leg&Reg Tables
	Table 2. Sum mer sea son NOx emis sions budgets for 2003 and beyond (thou sand tons per sea son) 11
	Table 3. Effec tive dates of appli ance effi ciency stan dards, 1988-2005 18

	Issues Figures
	Figure 10. World oil prices in the AEO2005 and AEO2006 reference cases (2004 dollars per barrel) 32
	Figure 11. World oil prices in three AEO2006 cases, 1980-2030 (2004 dollars per barrel) 33
	Figure 12. Market penetration of advanced technologies in new cars, 2004 and 2030 (percent of total new cars sold) 44
	Figure 13. Market penetration of advanced technologies in new light trucks, 2004 and 2030 (percent of total new light trucks sold) 44
	Figure 14. Changes in world oil price and U.S. real GDP in the AEO2006 high and low price cases, 2004-2030 (percent difference from reference case) 48
	Figure 15. GDP elasticities with respect to oil price changes in the high price case, 2006-2030 48
	Figure 16. Purvin & Gertz forecast for world oil production by crude oil quality, 1990-2020 (million barrels per day) 50
	Figure 17. Sulfur content specifications for U.S. petroleum products, 1990-2014 (parts per million) 51
	Figure 18. U.S. hydrotreating capacity, 1990-2030 (million barrels per day) 51
	Figure 19. System elements for production of synthetic fuels from coal, natural gas, and biomass 54
	Range of capital investment costs for synthetic fuel facilities (thousand 2004 dollars per daily barrel of capacity) 57
	Figure 20. Mercury emissions from the electricity generation sector, 2002-2030 (short tons per year) 59
	Figure 21. Mercury allowance prices, 2010-2030 (thousand 2004 dollars per pound) 59
	Figure 22. Coal-fired generating capacity retrofitted with activated carbon injection systems, 2010-2030 (gigawatts) 59
	Figure 23. Projected change in U.S. greenhouse gas intensity in three cases, 2002-2020 (percent) 60

	Leg&RegTOC
	Intro duc tion 10
	Nitro gen Oxide Emis sion Caps 11
	FERC Order 2000 11
	Updates on State Renewable Portfolio Standards and Renewable Energy Mandates 12
	FERC Order 637 12
	Royalty Rules 13
	Tier 2 Vehi cle Emis sions and Gas o line Sul fur Stan dards 14
	Heavy-Duty Vehi cle Emis sions and Die sel Fuel Qual ity Stan dards 14
	Banning or Reducing the Use of MTBE in Gas o line 15
	Pro posed Changes to RFG Oxy gen Stan dard 16
	Pro posed Limits on Ben zene in Gas o line 16
	Low-Emission Vehicle Program 17
	Appli ance Effi ciency Stan dards 17
	Petroleum Reserves 19


	trends.pdf
	Trends TOC
	Trends in Economic Activity 50
	  Economic Growth Cases 51
	International Oil Markets 52
	  International Oil Markets 53
	International Oil Markets 54
	  Energy Demand 55
	Energy Demand 56
	Residential Sector Energy Demand 57
	Commercial Sector Energy Demand 58
	  Industrial Sector Energy Demand 59
	Industrial Sector Energy Demand 60
	Transportation Sector Energy Demand 61
	Transportation Sector Energy Demand 62
	Energy Demand in Alternative Technology Cases 63
	Energy Demand in Alternative Technology Cases 64
	Energy Demand in Alternative Technology Cases 65
	Electricity Sales 66
	  Electricity Generating Capacity 67
	Electricity Prices 68
	  Electricity Generation 69
	Nuclear Power 70
	  Electricity Alternative Cases 71
	Electricity Alternative Cases 72
	Electricity from Renewable Sources 73
	Electricity from Renewable Sources 74
	Natural Gas Prices and Reserve Additions 75
	Natural Gas Production and Imports 76
	Natural Gas Consumption 77
	Natural Gas Supply and Consumption 78
	  Natural Gas Alternative Cases 79
	Oil Prices and Reserve Additions 80
	  Oil Production and Consumption 81
	Alaskan Oil Production and Oil Imports 82
	  Petroleum Imports and Refining 83
	Refined Petroleum Products 84
	Refined Petroleum Products 85
	Coal Production and Prices 86
	Coal Mining Labor Productivity 87
	Coal Transportation Costs 88
	Coal Consumption 89
	Coal Exports 90
	Carbon Dioxide Emissions 91
	Carbon Dioxide Emissions 92
	Carbon Dioxide and Methane Emissions 93
	Emissions from Electricity Generation 94

	Trends Tables
	Table 7. New car and light truck horsepower ratings and market shares, 1990-2025 61
	Table 8. Costs of producing electricity  from new plants, 2010 and 2025 69
	Table 9. Technically recoverable U.S. natural gas resources as of January 1, 2002 (trillion cubic feet) 75
	Table 10. Onshore and offshore lower 48 crude oil production in three cases, 2025 (million barrels per day) 80
	Table 11. Technically recoverable U.S. oil resources as of January 1, 2002 (billion barrels) 80
	Table 12. Crude oil production from Gulf of Mexico offshore, 2001-2025 (million barrels per day) 81
	Table 13. Petroleum consumption and net imports in five cases, 2001 and 2025 (million barrels per day) 83

	Trends Figures
	Figure 28. Projected average annual real growth rates of economic factors, 2001-2025 (percent) 50
	Figure 29. Projected sectoral composition of GDP growth, 2001-2025 (percent per year) 50
	Figure 30. Projected average annual real growth rates of economic factors in three cases, 2001-2025 (percent) 51
	Figure 31. Average annual GDP growth rate for the preceding 24 years, 1970-2025 (percent) 51
	Figure 32. World oil prices in three cases, 1970-2025 (2001 dollars per barrel) 52
	Figure 33. OPEC oil production in three cases, 1970-2025 (million barrels per day) 52
	Figure 34. Non-OPEC oil production in three cases, 1970-2025 (million barrels per day) 53
	Figure 35. Persian Gulf share of worldwide crude oil exports in three cases, 1965-2025 (percent) 53
	Figure 36. Projected U.S. gross petroleum imports by source, 2001-2025 (million barrels per day) 54
	Figure 37. Projected worldwide refining capacity by region, 2001 and 2025 (million barrels per day) 54
	Figure 38. Primary and delivered energy consumption, excluding transportation use, 1970-2025 (quadrillion Btu) 55
	Figure 39. Energy use per capita and per dollar of gross domestic product, 1970-2025 (index, 1970 = 1) 55
	Figure 40. Delivered energy use by fossil fuel and primary energy use for electricity generation, 1970-2025 (quadrillion Btu) 56
	Figure 41. Primary energy consumption by sector, 1970-2025 (quadrillion Btu) 56
	Figure 42. Residential primary energy consumption by fuel, 1970-2025 (percent of total) 57
	Figure 43. Residential primary energy consumption by end use, 1990, 1997, 2010, and 2025 (quadrillion Btu) 57
	Figure 44. Efficiency indicators for selected residential appliances, 2000 and 2025 (index, 2000 stock efficiency =1) 58
	Figure 45. Commercial primary energy consumption by fuel, 1970-2025 (percent of total) 58
	Figure 46. Commercial primary energy consumption by end use, 2001 and 2025 (quadrillion Btu) 59
	Figure 47. Industrial primary energy consumption by fuel, 1970-2025 (quadrillion Btu) 59
	Figure 48. Industrial primary energy consumption by industry category, 1998-2025 (quadrillion Btu) 60
	Figure 49. Components of improvement in industrial delivered energy intensity, 1998-2025 (index, 2001 = 1) 60
	Figure 50. Transportation energy consumption by fuel, 1975, 2001, and 2025 (quadrillion Btu) 61
	Figure 51. Projected transportation stock fuel efficiency by mode, 2001-2025 (index, 2001 = 1) 61
	Figure 52. Projected technology penetration by mode of travel, 2025 (percent) 62
	Figure 53. Projected sales of advanced technology light-duty vehicles by fuel type, 2010 and 2025 (thousand vehicles sold) 62
	Figure 54. Projected variation from reference case primary energy use by sector in two alternative cases, 2015, 2020, and 2025 (quadrillion Btu) 63
	Figure 55. Projected variation from reference case primary residential energy use in three alternative cases, 2001-2025 (quadrillion Btu) 63
	Figure 56. Buildings sector electricity generation from advanced technologies in alternative cases, 2010-2025 (percent change from reference case) 64
	Figure 57. Projected variation from reference case primary commercial energy use in three alternative cases, 2001-2025 (quadrillion Btu) 64
	Figure 58. Projected industrial primary energy intensity in two alternative cases, 1998-2025 (index, 2001 = 1) 65
	Figure 59. Projected changes in key components of the transportation sector in two alternative cases, 2025 (percent change from reference case) 65
	Figure 60. Population, gross domestic product, and electricity sales, 1965-2025 (5-year moving average annual percent growth) 66
	Figure 61. Annual electricity sales by sector, 1970-2025 (billion kilowatthours) 66
	Figure 62. Additions to electricity generating capacity, 1998-2002 (gigawatts) 67
	Figure 63. Projected new generating capacity and retirements, 2001-2025 (gigawatts) 67
	Figure 64. Projected electricity generation capacity additions by fuel type, including combined heat and power, 2001-2025 (gigawatts) 68
	Figure 65. Fuel prices to electricity generators, 1990-2025 (2001 dollars per million Btu) 68
	Figure 66. Average U.S. retail electricity prices, 1970-2025 (2001 cents per kilowatthour) 69
	Figure 67. Projected levelized electricity generation costs, 2010 and 2025 (2001 mills per kilowatthour) 69
	Figure 68. Projected electricity generation by fuel, 2001 and 2025 (billion kilowatthours) 70
	Figure 69. Nuclear power plant capacity factors, 1973-2025 (percent) 70
	Figure 70. Projected levelized electricity costs by fuel type in the advanced nuclear cost case, 2010 and 2025 (2001 cents per kilowatthour) 71
	Figure 71. Projected cumulative new generating capacity by type in two cases, 2001-2025 (gigawatts) 71
	Figure 72. Projected cumulative new generating capacity by technology type in three economic growth cases, 2001-2025 (gigawatts) 72
	Figure 73. Projected cumulative new generating capacity by technology type in three fossil fuel technology cases, 2001-2025 (gigawatts) 72
	Figure 74. Grid-connected electricity generation from renewable energy sources, 1970-2025 (billion kilowatthours) 73
	Figure 75. Projected nonhydroelectric renewable electricity generation by energy source, 2010, 2020, and 2025 (billion kilowatthours) 73
	Figure 76. Projected nonhydroelectric renewable electricity generation by energy source in two cases, 2025 (billion kilowatthours) 74
	Figure 77. Projected additions of renewable generating capacity, 2001-2025 (gigawatts) 74
	Figure 78. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars  per thousand cubic feet) 75
	Figure 79. Lower 48 natural gas reserve additions, 1970-2025 (trillion cubic feet) 75
	Figure 80. Natural gas production by source, 1990-2025 (trillion cubic feet) 76
	Figure 81. Net U.S. imports of natural gas, 1970-2025 (trillion cubic feet) 76
	Figure 82. Natural gas consumption by sector, 1990-2025 (trillion cubic feet) 77
	Figure 83. Natural gas end-use prices by sector, 1970-2025 (2001 dollars per thousand cubic feet) 77
	Figure 84. Projected changes in U.S. natural gas supply by region and source, 2001-2025 (billion cubic feet) 78
	Figure 85. Projected changes in end-use  natural gas consumption by region, 2001-2025 (billion cubic feet) 78
	Figure 86. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars per thousand cubic feet) 79
	Figure 87. Lower 48 natural gas production in three cases, 1970-2025 (trillion cubic feet) 79
	Figure 88. Lower 48 crude oil wellhead prices in three cases, 1970-2025 (2001 dollars per barrel) 80
	Figure 89. U.S. petroleum consumption in five cases, 1970-2025 (million barrels per day) 80
	Figure 90. Lower 48 crude oil reserve additions in three cases, 1970-2025 (billion barrels) 80
	Figure 91. Lower 48 crude oil production by source, 1970-2025 (million barrels per day) 81
	Figure 92. Lower 48 crude oil production in three cases, 1970-2025 (million barrels per day) 81
	Figure 93. Alaskan crude oil production, 1970-2025 (million barrels per day) 82
	Figure 94. Petroleum supply, consumption, and imports, 1970-2025 (million barrels per day) 82
	Figure 95. Share of U.S. petroleum consumption supplied by net imports in three cases, 1970-2025 (percent) 83
	Figure 96. Domestic refining capacity, 1975-2025 (million barrels per day) 83
	Figure 97. Petroleum consumption by sector, 1970-2025 (million barrels per day)  84
	Figure 98. Consumption of petroleum products, 1970-2025 (million barrels per day) 84
	Figure 99. U.S. ethanol consumption, 1993-2025 (million gallons) 85
	Figure 100. Components of refined product costs, 2001 and 2025 (2001 dollars per gallon) 85
	Figure 101. Coal production by region, 1970-2025 (million short tons) 86
	Figure 102. Average minemouth price of coal by region, 1990-2025 (2001 dollars per short ton) 86
	Figure 103. Coal mining labor productivity by region, 1990-2025 (short tons per miner per hour) 86
	Figure 104. Labor cost component of minemouth coal prices, 1970-2025 (billion 2001 dollars) 87
	Figure 105. Average minemouth coal prices in three mining cost cases, 1990-2025 (2001 dollars per short ton) 87
	Figure 106. Projected change in coal transportation costs in three cases, 2001-2025 (percent) 88
	Figure 107. Projected variation from reference case projections of coal demand for electricity generators in four cases, 2025 (million short tons) 88
	Figure 108. Electricity and other coal consumption, 1970-2025 (million short tons) 89
	Figure 109. Projected coal consumption in the industrial and buildings sectors, 2010 and 2025 (million short tons) 89
	Figure 110. Projected U.S. coal exports by destination, 2010 and 2025 (million short tons) 90
	Figure 111. Projected coal production by sulfur content, 2010 and 2025 (million short tons) 90
	Figure 112. Projected carbon dioxide emissions by sector and fuel, 2005-2025 (million metric tons carbon equivalent) 91
	Figure 113. Carbon dioxide emissions per unit of gross domestic product, 1990-2025 (metric tons carbon equivalent per million 1996 dollars) 91
	Figure 114. Projected carbon dioxide emissions from the electric power sector by fuel, 2005-2025 (million metric tons carbon equivalent) 92
	Figure 115. Carbon dioxide emissions in three economic growth cases, 1990-2025 (million metric tons carbon equivalent) 92
	Figure 116. Carbon dioxide emissions in three technology cases, 1990-2025 (million metric tons carbon equivalent) 93
	Figure 117. Projected methane emissions from energy use, 2005-2025 (million metric tons carbon equivalent) 93
	Figure 118. Projected sulfur dioxide emissions from electricity generation, 2005-2025 (million tons) 94
	Figure 119. Projected nitrogen oxide emissions from electricity generation, 2005-2025 (million tons) 94


	trends.pdf
	Trends TOC
	Trends in Economic Activity 50
	  Economic Growth Cases 51
	International Oil Markets 52
	  International Oil Markets 53
	International Oil Markets 54
	  Energy Demand 55
	Energy Demand 56
	Residential Sector Energy Demand 57
	Commercial Sector Energy Demand 58
	  Industrial Sector Energy Demand 59
	Industrial Sector Energy Demand 60
	Transportation Sector Energy Demand 61
	Transportation Sector Energy Demand 62
	Energy Demand in Alternative Technology Cases 63
	Energy Demand in Alternative Technology Cases 64
	Energy Demand in Alternative Technology Cases 65
	Electricity Sales 66
	  Electricity Generating Capacity 67
	Electricity Prices 68
	  Electricity Generation 69
	Nuclear Power 70
	  Electricity Alternative Cases 71
	Electricity Alternative Cases 72
	Electricity from Renewable Sources 73
	Electricity from Renewable Sources 74
	Natural Gas Prices and Reserve Additions 75
	Natural Gas Production and Imports 76
	Natural Gas Consumption 77
	Natural Gas Supply and Consumption 78
	  Natural Gas Alternative Cases 79
	Oil Prices and Reserve Additions 80
	  Oil Production and Consumption 81
	Alaskan Oil Production and Oil Imports 82
	  Petroleum Imports and Refining 83
	Refined Petroleum Products 84
	Refined Petroleum Products 85
	Coal Production and Prices 86
	Coal Mining Labor Productivity 87
	Coal Transportation Costs 88
	Coal Consumption 89
	Coal Exports 90
	Carbon Dioxide Emissions 91
	Carbon Dioxide Emissions 92
	Carbon Dioxide and Methane Emissions 93
	Emissions from Electricity Generation 94

	Trends Tables
	Table 7. New car and light truck horsepower ratings and market shares, 1990-2025 61
	Table 8. Costs of producing electricity  from new plants, 2010 and 2025 69
	Table 9. Technically recoverable U.S. natural gas resources as of January 1, 2002 (trillion cubic feet) 75
	Table 10. Onshore and offshore lower 48 crude oil production in three cases, 2025 (million barrels per day) 80
	Table 11. Technically recoverable U.S. oil resources as of January 1, 2002 (billion barrels) 80
	Table 12. Crude oil production from Gulf of Mexico offshore, 2001-2025 (million barrels per day) 81
	Table 13. Petroleum consumption and net imports in five cases, 2001 and 2025 (million barrels per day) 83

	Trends Figures
	Figure 28. Projected average annual real growth rates of economic factors, 2001-2025 (percent) 50
	Figure 29. Projected sectoral composition of GDP growth, 2001-2025 (percent per year) 50
	Figure 30. Projected average annual real growth rates of economic factors in three cases, 2001-2025 (percent) 51
	Figure 31. Average annual GDP growth rate for the preceding 24 years, 1970-2025 (percent) 51
	Figure 32. World oil prices in three cases, 1970-2025 (2001 dollars per barrel) 52
	Figure 33. OPEC oil production in three cases, 1970-2025 (million barrels per day) 52
	Figure 34. Non-OPEC oil production in three cases, 1970-2025 (million barrels per day) 53
	Figure 35. Persian Gulf share of worldwide crude oil exports in three cases, 1965-2025 (percent) 53
	Figure 36. Projected U.S. gross petroleum imports by source, 2001-2025 (million barrels per day) 54
	Figure 37. Projected worldwide refining capacity by region, 2001 and 2025 (million barrels per day) 54
	Figure 38. Primary and delivered energy consumption, excluding transportation use, 1970-2025 (quadrillion Btu) 55
	Figure 39. Energy use per capita and per dollar of gross domestic product, 1970-2025 (index, 1970 = 1) 55
	Figure 40. Delivered energy use by fossil fuel and primary energy use for electricity generation, 1970-2025 (quadrillion Btu) 56
	Figure 41. Primary energy consumption by sector, 1970-2025 (quadrillion Btu) 56
	Figure 42. Residential primary energy consumption by fuel, 1970-2025 (percent of total) 57
	Figure 43. Residential primary energy consumption by end use, 1990, 1997, 2010, and 2025 (quadrillion Btu) 57
	Figure 44. Efficiency indicators for selected residential appliances, 2000 and 2025 (index, 2000 stock efficiency =1) 58
	Figure 45. Commercial primary energy consumption by fuel, 1970-2025 (percent of total) 58
	Figure 46. Commercial primary energy consumption by end use, 2001 and 2025 (quadrillion Btu) 59
	Figure 47. Industrial primary energy consumption by fuel, 1970-2025 (quadrillion Btu) 59
	Figure 48. Industrial primary energy consumption by industry category, 1998-2025 (quadrillion Btu) 60
	Figure 49. Components of improvement in industrial delivered energy intensity, 1998-2025 (index, 2001 = 1) 60
	Figure 50. Transportation energy consumption by fuel, 1975, 2001, and 2025 (quadrillion Btu) 61
	Figure 51. Projected transportation stock fuel efficiency by mode, 2001-2025 (index, 2001 = 1) 61
	Figure 52. Projected technology penetration by mode of travel, 2025 (percent) 62
	Figure 53. Projected sales of advanced technology light-duty vehicles by fuel type, 2010 and 2025 (thousand vehicles sold) 62
	Figure 54. Projected variation from reference case primary energy use by sector in two alternative cases, 2015, 2020, and 2025 (quadrillion Btu) 63
	Figure 55. Projected variation from reference case primary residential energy use in three alternative cases, 2001-2025 (quadrillion Btu) 63
	Figure 56. Buildings sector electricity generation from advanced technologies in alternative cases, 2010-2025 (percent change from reference case) 64
	Figure 57. Projected variation from reference case primary commercial energy use in three alternative cases, 2001-2025 (quadrillion Btu) 64
	Figure 58. Projected industrial primary energy intensity in two alternative cases, 1998-2025 (index, 2001 = 1) 65
	Figure 59. Projected changes in key components of the transportation sector in two alternative cases, 2025 (percent change from reference case) 65
	Figure 60. Population, gross domestic product, and electricity sales, 1965-2025 (5-year moving average annual percent growth) 66
	Figure 61. Annual electricity sales by sector, 1970-2025 (billion kilowatthours) 66
	Figure 62. Additions to electricity generating capacity, 1998-2002 (gigawatts) 67
	Figure 63. Projected new generating capacity and retirements, 2001-2025 (gigawatts) 67
	Figure 64. Projected electricity generation capacity additions by fuel type, including combined heat and power, 2001-2025 (gigawatts) 68
	Figure 65. Fuel prices to electricity generators, 1990-2025 (2001 dollars per million Btu) 68
	Figure 66. Average U.S. retail electricity prices, 1970-2025 (2001 cents per kilowatthour) 69
	Figure 67. Projected levelized electricity generation costs, 2010 and 2025 (2001 mills per kilowatthour) 69
	Figure 68. Projected electricity generation by fuel, 2001 and 2025 (billion kilowatthours) 70
	Figure 69. Nuclear power plant capacity factors, 1973-2025 (percent) 70
	Figure 70. Projected levelized electricity costs by fuel type in the advanced nuclear cost case, 2010 and 2025 (2001 cents per kilowatthour) 71
	Figure 71. Projected cumulative new generating capacity by type in two cases, 2001-2025 (gigawatts) 71
	Figure 72. Projected cumulative new generating capacity by technology type in three economic growth cases, 2001-2025 (gigawatts) 72
	Figure 73. Projected cumulative new generating capacity by technology type in three fossil fuel technology cases, 2001-2025 (gigawatts) 72
	Figure 74. Grid-connected electricity generation from renewable energy sources, 1970-2025 (billion kilowatthours) 73
	Figure 75. Projected nonhydroelectric renewable electricity generation by energy source, 2010, 2020, and 2025 (billion kilowatthours) 73
	Figure 76. Projected nonhydroelectric renewable electricity generation by energy source in two cases, 2025 (billion kilowatthours) 74
	Figure 77. Projected additions of renewable generating capacity, 2001-2025 (gigawatts) 74
	Figure 78. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars  per thousand cubic feet) 75
	Figure 79. Lower 48 natural gas reserve additions, 1970-2025 (trillion cubic feet) 75
	Figure 80. Natural gas production by source, 1990-2025 (trillion cubic feet) 76
	Figure 81. Net U.S. imports of natural gas, 1970-2025 (trillion cubic feet) 76
	Figure 82. Natural gas consumption by sector, 1990-2025 (trillion cubic feet) 77
	Figure 83. Natural gas end-use prices by sector, 1970-2025 (2001 dollars per thousand cubic feet) 77
	Figure 84. Projected changes in U.S. natural gas supply by region and source, 2001-2025 (billion cubic feet) 78
	Figure 85. Projected changes in end-use  natural gas consumption by region, 2001-2025 (billion cubic feet) 78
	Figure 86. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars per thousand cubic feet) 79
	Figure 87. Lower 48 natural gas production in three cases, 1970-2025 (trillion cubic feet) 79
	Figure 88. Lower 48 crude oil wellhead prices in three cases, 1970-2025 (2001 dollars per barrel) 80
	Figure 89. U.S. petroleum consumption in five cases, 1970-2025 (million barrels per day) 80
	Figure 90. Lower 48 crude oil reserve additions in three cases, 1970-2025 (billion barrels) 80
	Figure 91. Lower 48 crude oil production by source, 1970-2025 (million barrels per day) 81
	Figure 92. Lower 48 crude oil production in three cases, 1970-2025 (million barrels per day) 81
	Figure 93. Alaskan crude oil production, 1970-2025 (million barrels per day) 82
	Figure 94. Petroleum supply, consumption, and imports, 1970-2025 (million barrels per day) 82
	Figure 95. Share of U.S. petroleum consumption supplied by net imports in three cases, 1970-2025 (percent) 83
	Figure 96. Domestic refining capacity, 1975-2025 (million barrels per day) 83
	Figure 97. Petroleum consumption by sector, 1970-2025 (million barrels per day)  84
	Figure 98. Consumption of petroleum products, 1970-2025 (million barrels per day) 84
	Figure 99. U.S. ethanol consumption, 1993-2025 (million gallons) 85
	Figure 100. Components of refined product costs, 2001 and 2025 (2001 dollars per gallon) 85
	Figure 101. Coal production by region, 1970-2025 (million short tons) 86
	Figure 102. Average minemouth price of coal by region, 1990-2025 (2001 dollars per short ton) 86
	Figure 103. Coal mining labor productivity by region, 1990-2025 (short tons per miner per hour) 86
	Figure 104. Labor cost component of minemouth coal prices, 1970-2025 (billion 2001 dollars) 87
	Figure 105. Average minemouth coal prices in three mining cost cases, 1990-2025 (2001 dollars per short ton) 87
	Figure 106. Projected change in coal transportation costs in three cases, 2001-2025 (percent) 88
	Figure 107. Projected variation from reference case projections of coal demand for electricity generators in four cases, 2025 (million short tons) 88
	Figure 108. Electricity and other coal consumption, 1970-2025 (million short tons) 89
	Figure 109. Projected coal consumption in the industrial and buildings sectors, 2010 and 2025 (million short tons) 89
	Figure 110. Projected U.S. coal exports by destination, 2010 and 2025 (million short tons) 90
	Figure 111. Projected coal production by sulfur content, 2010 and 2025 (million short tons) 90
	Figure 112. Projected carbon dioxide emissions by sector and fuel, 2005-2025 (million metric tons carbon equivalent) 91
	Figure 113. Carbon dioxide emissions per unit of gross domestic product, 1990-2025 (metric tons carbon equivalent per million 1996 dollars) 91
	Figure 114. Projected carbon dioxide emissions from the electric power sector by fuel, 2005-2025 (million metric tons carbon equivalent) 92
	Figure 115. Carbon dioxide emissions in three economic growth cases, 1990-2025 (million metric tons carbon equivalent) 92
	Figure 116. Carbon dioxide emissions in three technology cases, 1990-2025 (million metric tons carbon equivalent) 93
	Figure 117. Projected methane emissions from energy use, 2005-2025 (million metric tons carbon equivalent) 93
	Figure 118. Projected sulfur dioxide emissions from electricity generation, 2005-2025 (million tons) 94
	Figure 119. Projected nitrogen oxide emissions from electricity generation, 2005-2025 (million tons) 94


	forecomp.pdf
	Forecomp Tables
	Table 12. Fore casts of eco nomic growth, 1997-2020 88
	Table 13. Fore casts of world oil prices, 2000--2020 88
	Table 14. Fore casts of av er age an nual growth rates  for en ergy con sump tion (per cent) 89
	Table 15. Fore casts of av er age an nual growth in  resi den tial and com mer cial en ergy de mand (per cent) 89
	Table 16. Fore casts of av er age an nual growth in  in dus trial en ergy de mand (per cent) 89
	Table 17. Fore casts of av er age an nual growth in transportation en ergy demand (per cent) 90
	Ta ble 18. Com pari son of elec tric ity fore casts (bil lion kilo wat thours, ex cept where noted) 94
	Ta ble 19. Com pari son of natural gas fore casts (tril lion cubic feet, ex cept where noted) 95
	Ta ble 20. Com pari son of petroleum fore casts (mil lion barrels per day, ex cept where noted) 96
	Ta ble 21. Com pari son of coal fore casts (mil lion short tons, ex cept where noted) 97


	trends.pdf
	Trends TOC
	Trends in Economic Activity 50
	  Economic Growth Cases 51
	International Oil Markets 52
	  International Oil Markets 53
	International Oil Markets 54
	  Energy Demand 55
	Energy Demand 56
	Residential Sector Energy Demand 57
	Commercial Sector Energy Demand 58
	  Industrial Sector Energy Demand 59
	Industrial Sector Energy Demand 60
	Transportation Sector Energy Demand 61
	Transportation Sector Energy Demand 62
	Energy Demand in Alternative Technology Cases 63
	Energy Demand in Alternative Technology Cases 64
	Energy Demand in Alternative Technology Cases 65
	Electricity Sales 66
	  Electricity Generating Capacity 67
	Electricity Prices 68
	  Electricity Generation 69
	Nuclear Power 70
	  Electricity Alternative Cases 71
	Electricity Alternative Cases 72
	Electricity from Renewable Sources 73
	Electricity from Renewable Sources 74
	Natural Gas Prices and Reserve Additions 75
	Natural Gas Production and Imports 76
	Natural Gas Consumption 77
	Natural Gas Supply and Consumption 78
	  Natural Gas Alternative Cases 79
	Oil Prices and Reserve Additions 80
	  Oil Production and Consumption 81
	Alaskan Oil Production and Oil Imports 82
	  Petroleum Imports and Refining 83
	Refined Petroleum Products 84
	Refined Petroleum Products 85
	Coal Production and Prices 86
	Coal Mining Labor Productivity 87
	Coal Transportation Costs 88
	Coal Consumption 89
	Coal Exports 90
	Carbon Dioxide Emissions 91
	Carbon Dioxide Emissions 92
	Carbon Dioxide and Methane Emissions 93
	Emissions from Electricity Generation 94

	Trends Tables
	Table 7. New car and light truck horsepower ratings and market shares, 1990-2025 61
	Table 8. Costs of producing electricity  from new plants, 2010 and 2025 69
	Table 9. Technically recoverable U.S. natural gas resources as of January 1, 2002 (trillion cubic feet) 75
	Table 10. Onshore and offshore lower 48 crude oil production in three cases, 2025 (million barrels per day) 80
	Table 11. Technically recoverable U.S. oil resources as of January 1, 2002 (billion barrels) 80
	Table 12. Crude oil production from Gulf of Mexico offshore, 2001-2025 (million barrels per day) 81
	Table 13. Petroleum consumption and net imports in five cases, 2001 and 2025 (million barrels per day) 83

	Trends Figures
	Figure 28. Projected average annual real growth rates of economic factors, 2001-2025 (percent) 50
	Figure 29. Projected sectoral composition of GDP growth, 2001-2025 (percent per year) 50
	Figure 30. Projected average annual real growth rates of economic factors in three cases, 2001-2025 (percent) 51
	Figure 31. Average annual GDP growth rate for the preceding 24 years, 1970-2025 (percent) 51
	Figure 32. World oil prices in three cases, 1970-2025 (2001 dollars per barrel) 52
	Figure 33. OPEC oil production in three cases, 1970-2025 (million barrels per day) 52
	Figure 34. Non-OPEC oil production in three cases, 1970-2025 (million barrels per day) 53
	Figure 35. Persian Gulf share of worldwide crude oil exports in three cases, 1965-2025 (percent) 53
	Figure 36. Projected U.S. gross petroleum imports by source, 2001-2025 (million barrels per day) 54
	Figure 37. Projected worldwide refining capacity by region, 2001 and 2025 (million barrels per day) 54
	Figure 38. Primary and delivered energy consumption, excluding transportation use, 1970-2025 (quadrillion Btu) 55
	Figure 39. Energy use per capita and per dollar of gross domestic product, 1970-2025 (index, 1970 = 1) 55
	Figure 40. Delivered energy use by fossil fuel and primary energy use for electricity generation, 1970-2025 (quadrillion Btu) 56
	Figure 41. Primary energy consumption by sector, 1970-2025 (quadrillion Btu) 56
	Figure 42. Residential primary energy consumption by fuel, 1970-2025 (percent of total) 57
	Figure 43. Residential primary energy consumption by end use, 1990, 1997, 2010, and 2025 (quadrillion Btu) 57
	Figure 44. Efficiency indicators for selected residential appliances, 2000 and 2025 (index, 2000 stock efficiency =1) 58
	Figure 45. Commercial primary energy consumption by fuel, 1970-2025 (percent of total) 58
	Figure 46. Commercial primary energy consumption by end use, 2001 and 2025 (quadrillion Btu) 59
	Figure 47. Industrial primary energy consumption by fuel, 1970-2025 (quadrillion Btu) 59
	Figure 48. Industrial primary energy consumption by industry category, 1998-2025 (quadrillion Btu) 60
	Figure 49. Components of improvement in industrial delivered energy intensity, 1998-2025 (index, 2001 = 1) 60
	Figure 50. Transportation energy consumption by fuel, 1975, 2001, and 2025 (quadrillion Btu) 61
	Figure 51. Projected transportation stock fuel efficiency by mode, 2001-2025 (index, 2001 = 1) 61
	Figure 52. Projected technology penetration by mode of travel, 2025 (percent) 62
	Figure 53. Projected sales of advanced technology light-duty vehicles by fuel type, 2010 and 2025 (thousand vehicles sold) 62
	Figure 54. Projected variation from reference case primary energy use by sector in two alternative cases, 2015, 2020, and 2025 (quadrillion Btu) 63
	Figure 55. Projected variation from reference case primary residential energy use in three alternative cases, 2001-2025 (quadrillion Btu) 63
	Figure 56. Buildings sector electricity generation from advanced technologies in alternative cases, 2010-2025 (percent change from reference case) 64
	Figure 57. Projected variation from reference case primary commercial energy use in three alternative cases, 2001-2025 (quadrillion Btu) 64
	Figure 58. Projected industrial primary energy intensity in two alternative cases, 1998-2025 (index, 2001 = 1) 65
	Figure 59. Projected changes in key components of the transportation sector in two alternative cases, 2025 (percent change from reference case) 65
	Figure 60. Population, gross domestic product, and electricity sales, 1965-2025 (5-year moving average annual percent growth) 66
	Figure 61. Annual electricity sales by sector, 1970-2025 (billion kilowatthours) 66
	Figure 62. Additions to electricity generating capacity, 1998-2002 (gigawatts) 67
	Figure 63. Projected new generating capacity and retirements, 2001-2025 (gigawatts) 67
	Figure 64. Projected electricity generation capacity additions by fuel type, including combined heat and power, 2001-2025 (gigawatts) 68
	Figure 65. Fuel prices to electricity generators, 1990-2025 (2001 dollars per million Btu) 68
	Figure 66. Average U.S. retail electricity prices, 1970-2025 (2001 cents per kilowatthour) 69
	Figure 67. Projected levelized electricity generation costs, 2010 and 2025 (2001 mills per kilowatthour) 69
	Figure 68. Projected electricity generation by fuel, 2001 and 2025 (billion kilowatthours) 70
	Figure 69. Nuclear power plant capacity factors, 1973-2025 (percent) 70
	Figure 70. Projected levelized electricity costs by fuel type in the advanced nuclear cost case, 2010 and 2025 (2001 cents per kilowatthour) 71
	Figure 71. Projected cumulative new generating capacity by type in two cases, 2001-2025 (gigawatts) 71
	Figure 72. Projected cumulative new generating capacity by technology type in three economic growth cases, 2001-2025 (gigawatts) 72
	Figure 73. Projected cumulative new generating capacity by technology type in three fossil fuel technology cases, 2001-2025 (gigawatts) 72
	Figure 74. Grid-connected electricity generation from renewable energy sources, 1970-2025 (billion kilowatthours) 73
	Figure 75. Projected nonhydroelectric renewable electricity generation by energy source, 2010, 2020, and 2025 (billion kilowatthours) 73
	Figure 76. Projected nonhydroelectric renewable electricity generation by energy source in two cases, 2025 (billion kilowatthours) 74
	Figure 77. Projected additions of renewable generating capacity, 2001-2025 (gigawatts) 74
	Figure 78. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars  per thousand cubic feet) 75
	Figure 79. Lower 48 natural gas reserve additions, 1970-2025 (trillion cubic feet) 75
	Figure 80. Natural gas production by source, 1990-2025 (trillion cubic feet) 76
	Figure 81. Net U.S. imports of natural gas, 1970-2025 (trillion cubic feet) 76
	Figure 82. Natural gas consumption by sector, 1990-2025 (trillion cubic feet) 77
	Figure 83. Natural gas end-use prices by sector, 1970-2025 (2001 dollars per thousand cubic feet) 77
	Figure 84. Projected changes in U.S. natural gas supply by region and source, 2001-2025 (billion cubic feet) 78
	Figure 85. Projected changes in end-use  natural gas consumption by region, 2001-2025 (billion cubic feet) 78
	Figure 86. Projected lower 48 natural gas wellhead prices in three cases, 2010 and 2025 (2001 dollars per thousand cubic feet) 79
	Figure 87. Lower 48 natural gas production in three cases, 1970-2025 (trillion cubic feet) 79
	Figure 88. Lower 48 crude oil wellhead prices in three cases, 1970-2025 (2001 dollars per barrel) 80
	Figure 89. U.S. petroleum consumption in five cases, 1970-2025 (million barrels per day) 80
	Figure 90. Lower 48 crude oil reserve additions in three cases, 1970-2025 (billion barrels) 80
	Figure 91. Lower 48 crude oil production by source, 1970-2025 (million barrels per day) 81
	Figure 92. Lower 48 crude oil production in three cases, 1970-2025 (million barrels per day) 81
	Figure 93. Alaskan crude oil production, 1970-2025 (million barrels per day) 82
	Figure 94. Petroleum supply, consumption, and imports, 1970-2025 (million barrels per day) 82
	Figure 95. Share of U.S. petroleum consumption supplied by net imports in three cases, 1970-2025 (percent) 83
	Figure 96. Domestic refining capacity, 1975-2025 (million barrels per day) 83
	Figure 97. Petroleum consumption by sector, 1970-2025 (million barrels per day)  84
	Figure 98. Consumption of petroleum products, 1970-2025 (million barrels per day) 84
	Figure 99. U.S. ethanol consumption, 1993-2025 (million gallons) 85
	Figure 100. Components of refined product costs, 2001 and 2025 (2001 dollars per gallon) 85
	Figure 101. Coal production by region, 1970-2025 (million short tons) 86
	Figure 102. Average minemouth price of coal by region, 1990-2025 (2001 dollars per short ton) 86
	Figure 103. Coal mining labor productivity by region, 1990-2025 (short tons per miner per hour) 86
	Figure 104. Labor cost component of minemouth coal prices, 1970-2025 (billion 2001 dollars) 87
	Figure 105. Average minemouth coal prices in three mining cost cases, 1990-2025 (2001 dollars per short ton) 87
	Figure 106. Projected change in coal transportation costs in three cases, 2001-2025 (percent) 88
	Figure 107. Projected variation from reference case projections of coal demand for electricity generators in four cases, 2025 (million short tons) 88
	Figure 108. Electricity and other coal consumption, 1970-2025 (million short tons) 89
	Figure 109. Projected coal consumption in the industrial and buildings sectors, 2010 and 2025 (million short tons) 89
	Figure 110. Projected U.S. coal exports by destination, 2010 and 2025 (million short tons) 90
	Figure 111. Projected coal production by sulfur content, 2010 and 2025 (million short tons) 90
	Figure 112. Projected carbon dioxide emissions by sector and fuel, 2005-2025 (million metric tons carbon equivalent) 91
	Figure 113. Carbon dioxide emissions per unit of gross domestic product, 1990-2025 (metric tons carbon equivalent per million 1996 dollars) 91
	Figure 114. Projected carbon dioxide emissions from the electric power sector by fuel, 2005-2025 (million metric tons carbon equivalent) 92
	Figure 115. Carbon dioxide emissions in three economic growth cases, 1990-2025 (million metric tons carbon equivalent) 92
	Figure 116. Carbon dioxide emissions in three technology cases, 1990-2025 (million metric tons carbon equivalent) 93
	Figure 117. Projected methane emissions from energy use, 2005-2025 (million metric tons carbon equivalent) 93
	Figure 118. Projected sulfur dioxide emissions from electricity generation, 2005-2025 (million tons) 94
	Figure 119. Projected nitrogen oxide emissions from electricity generation, 2005-2025 (million tons) 94





