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

Figure 78. Coal production by region, 1970-2030

(quadrillion Btu)

In the AEO2009 reference case, increasing coal use

for electricity generation at both new and existing

plants and the startup of several CTL plants lead to

modest growth in coal production, averaging 0.6 per-

cent per year from 2007 to 2030—slightly less than

the 0.9-percent average growth rate for U.S. coal pro-

duction from 1980 to 2007.

Western coal production, which has grown steadily

since 1970, continues to increase through 2030

(Figure 78), but at a much slower rate than in the

past. Most of the additional output originates from

mines located in Wyoming, Montana, and North Da-

kota. Roughly one-half of the West’s additional coal

production is used for fuel and feedstock at new CTL

plants, and the remainder is used for electricity gen-

eration at existing and new coal-fired power plants.

Production of higher sulfur coal in the Interior re-

gion, which has trended downward since the early

1990s, rebounds as existing coal-fired power plants

are retrofitted with flue gas desulfurization (FGD)

equipment and new coal-fired capacity is added in the

Southeast. Much of the additional output from the In-

terior region originates from mines tapping into the

extensive reserves of mid- and high-sulfur bitumi-

nous coal in Illinois, Indiana, and western Kentucky.

In Appalachia, total production declines slightly from

current levels as output shifts from the extensively

mined, higher cost reserves of Central Appalachia to

lower cost supplies from the Interior region, South

America, and the northern part of the Appalachian

basin.

Long-Term Production Outlook
Varies Considerably Across Cases

Figure 79. U.S. coal production in four cases,

2007, 2015, and 2030 (quadrillion Btu)

U.S. coal production varies across the AEO2009

cases, in particular when different policies are

assumed with regard to GHG emissions. Different

assumptions about the costs of producing and trans-

porting coal also lead to substantial variations in the

outlook for coal production.

The no GHG concern case illustrates the potential for

a sizable increase in coal production. In the absence of

a risk premium for carbon-intensive technologies,

more new coal-fired power plants and CTL plants are

built than in the reference case. In 2030, coal produc-

tion in the no GHG concern case is 20 percent above

the reference case projection (Figure 79). In contrast,

if policies to reduce or limit GHG emissions were

enacted in the future, they could result in significant

reductions in coal use at existing power plants and

limit the amount of new coal-fired capacity built in

the future. The impact on coal use would depend on

details of the policies, such as the allocation of emis-

sions allowances, the inclusion of a “safety valve” or

other mechanism to limit the price of allowances (and

its level), and the inclusion of provisions to encourage

the use of particular fuels or technologies.

In the high coal cost case, higher costs for coal mining

and transportation lead to some switching from coal

to natural gas and nuclear in the electric power sec-

tor, along with slightly slower growth in electricity

demand. In the low coal cost case, the trends are in

the opposite direction. As a result, coal production in

2030 is 17 percent lower in the high coal cost case, and

11 percent higher in the low coal cost case, than in the

reference case.
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Minemouth Coal Prices in the Western
and Interior Regions Continue Rising

Figure 80. Average minemouth coal prices

by region, 1990-2030 (2007 dollars per million Btu)

In the near term, rising prices for the mining equip-

ment, parts and supplies, and fuel used at coal mines

lead to higher minemouth prices for coal in all regions

(Figure 80). In the Appalachian region, a resurgence

in production of high-value coal for export adds to the

early price surge. In the longer term, limited improve-

ment in coal mining productivity and increased pro-

duction from the Interior and Western supply regions

result in higher minemouth prices in both regions,

increasing on average by 1.2 percent per year from

2007 to 2030. After peaking in 2009, the average

minemouth price for Appalachian coal declines by

0.5 percent per year through 2030, as a result of fall-

ing demand and a shift to lower cost production in the

northern part of the basin.

Reflecting regional trends, the U.S. average mine-

mouth price of coal rises significantly between 2007

and 2009, from $1.27 to $1.47 per million Btu. After

the initial run-up, however, prices level off and then

fall slightly through 2020, as mine capacity utilization

declines and production shifts away from the higher

cost mines of Central Appalachia.

In the reference case, the assumed risk premium for

carbon-intensive technologies dampens investment

in new coal-fired power plants; however, a growing

need for additional generating capacity of all types

results in the construction of 28 gigawatts of new

coal-fired capacity after 2020. The combination of

new investment in mining capacity to meet demand

growth and a continued low rate of productivity im-

provement leads to an increase in the average mine-

mouth price of coal, from $1.39 per million Btu in

2020 to $1.46 in 2030.

Rate of Increase in Carbon Dioxide
Emissions Slows in the Projections

Figure 81. Carbon dioxide emissions by sector and

fuel, 2007 and 2030 (million metric tons)

Even with rising energy prices, growth in energy use

leads to increasing U.S. CO2 emissions in the absence

of explicit policies to reduce GHG emissions; however,

the appliance efficiency, CAFE, and tax policies

enacted in 2007 and 2008, slow the growth of U.S.

energy demand, and as a result, energy-related CO2
emissions in the AEO2009 reference case grow by

0.3 percent per year from 2007 to 2030, as compared

with 0.8 percent per year from 1980 to 2007. In 2030,

energy-related CO2 emissions total 6,414 million met-

ric tons, about 7 percent higher than in 2007.

Slower emissions growth is also, in part, a result of

the declining share of electricity generation that

comes from fossil fuels—primarily, coal and natural

gas—and the growing renewable share, which in-

creases from 8 percent in 2007 to 14 percent in 2030.

As a result, while electricity generation increases by

0.9 percent per year, CO2 emissions from electricity

generation increase by only 0.5 percent per year. The

largest share of U.S. CO2 emissions comes from elec-

tricity generation (Figure 81).

The U.S. economy becomes less carbon intensive as

CO2 emissions per dollar of GDP decline by 39 per-

cent and emissions per capita decline by 14 percent

over the projection. Increased demand for energy ser-

vices is offset in part by shifts toward less energy-

intensive industries, efficiency improvements, and

increased use of renewables and other less carbon-

intensive energy fuels. More rapid improvements in

technologies that emit less CO2, new CO2 mitigation

requirements, or more rapid adoption of voluntary

CO2 emissions reduction programs could result in

lower CO2 emissions levels than are projected here.

84 Energy Information Administration / Annual Energy Outlook 2009

Emissions From Energy Use

1990 2000 2007 2020 2030
0.00

0.50

1.00

1.50

2.00

2.50

U.S. average

West

Appalachia

History Projections

Interior

0

1,000

2,000

3,000

4,000

Electricity

E
le

ct
ri

ci
ty

g
en

er
a

ti
o
n

Natural gas

Coal

Petroleum

T
ra

n
sp

o
rt

a
ti

o
n

In
d

u
st

ri
a

l

C
o
m

m
er

ci
a

l

R
es

id
en

ti
a

l

2007

2030

1980 2007 2030

Total carbon dioxide

6,414
5,991

emissions

4,735


	Annual Energy Outlook 2009
	For Further Information
	Title Page
	Preface
	Table of Contents
	Executive Summary
	Legislation and Regulations
	Introduction
	Energy Improvement and Extension Act of 2008: Summary of Provisions
	Federal Fuels Taxes and Tax Credits
	New NHTSA CAFE Standards
	Regulations Related to the Outer Continental Shelf Moratoria and Implications of Not Renewing the Moratoria
	Loan Guarantee Program Established in EPACT2005
	Clean Air Mercury Rule
	Clean Air Interstate Rule
	State Appliance Standards
	California’s Move Toward E10
	State Renewable Energy Requirements and Goals: Update Through 2008
	Updated State Air Emissions Regulations
	Endnotes

	Issues in Focus
	Introduction
	World Oil Prices and Production Trends in AEO2009
	Economics of Plug-In Hybrid Electric Vehicles
	Impact of Limitations on Access to Oil and Natural Gas Resources in the Federal Outer Continental Shelf
	Expectations for Oil Shale Production
	Bringing Alaska North Slope Natural Gas to Market
	Natural Gas and Crude Oil Prices in AEO2009
	Electricity Plant Cost Uncertainties
	Tax Credits and Renewable Generation
	Greenhouse Gas Concerns and Power Sector Planning
	Endnotes

	Market Trends
	Trends in Economic Activity
	International Oil Markets
	Energy Demand
	Residential Sector Energy Demand
	Commercial Sector Energy Demand
	Industrial Sector Energy Demand
	Transportation Sector Energy Demand
	Electricity Demand
	Electricity Supply
	Natural Gas Prices
	Natural Gas Supply
	Liquid Fuels Production
	Liquid Fuels Consumption
	Liquid Fuels Prices
	Coal Production
	Emissions From Energy Use
	Endnotes

	Comparison With Other Projections
	List of Acronyms
	Notes and Sources
	Appendix A Reference Case
	Appendix B Economic Growth Case Comparisons
	Appendix C Price Case Comparisons
	Appendix D Results from Side Cases
	Appendix E NEMS Overview and Brief Description of Cases
	Appendix F Regional Maps
	Appendix G Conversion Factors



