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The Reference case electricity mix gradually shifts to lower-carbon options, with
generation from natural gas rising 40% and renewables rising 75%
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Renewable electricity generation is projected to grow far more

robustly to 2035 than other generation categories

Average annual growth rates, 2009-2035
percent per year
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U.S. nonhydropower renewable electricity generation, 1990-
2035

nonhydropower renewable generation
billion kilowatthours per year
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Electricity generation capacity additions by fuel type, 2010-

2035

U.S. electricity generation capacity
gigawatts
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U.S. electricity consumption grows by 30% between 2009 and 2035,
but the rate of growth has slowed dramatically in recent decades

ercent growth (3-year rolling average
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Efficiency gains for selected residential equipment in three

cases, 2035

U.S. residential equipment efficiency gains
percent change from 2009 installed stock efficiency

Space heating: electric heat pump

Space heating: gas furnace
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Operating costs: existing plants with and without a
value on carbon

Fuel Cost for Existing Coal and Combined
Cycle Natural Gas Units with a Value
Placed on Carbon Dioxide Emissions
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capacity depends on both fuel prices
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Levelized electricity costs for new power plants, 2020 and 2035

Costs for new U.S. electricity power plants
real 2009 cents per kilowatthour
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Possible impact of pending policies
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Electric power sector carbon dioxide emissions in 4 AEO2011
sensitivity cases, 2005-2035

U.S. carbon dioxide emissions
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Total natural gas-fired electricity generation in four cases, 2009,
2025, and 2035

U.S. natural gas-fired electricity generation
billion kilowatthours
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Possible new policies: recent analysis
of a clean energy standard
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HCES: Generation impact

Total net electricity generation
billion kilowatthours
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HCES: Non-hydro renewable generation impact

Total non-hydroelectric renewable generation
billion kilowatthours
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HCES: Carbon dioxide impact

Electricity Sector Carbon Dioxide Emissions

million metric tons CO2 percent difference (HCES-Reference)
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HCES: Price impact

HCES Impact on Electricity and Natural Gas Prices (HCES Difference from Reference Case)

2009 dollars/Mcf
1.2

0.8

0.6

0.4

0.2

0

2015

2009 cents/kWh

3

2.5

15

0.5

0

- Average Delivered Natural Gas Price == Average Electricity Price

percent difference
30%

25% 7
20% 7

15% ,/’

10% /, 4 \ss

5% -7 h S -

O% I T T T T
2015 2020 2025 2030 2035

=== Average Delivered Natural Gas Price === Average Electricity Price

Source: U.S. Energy Information Administration, National Energy Modeling System, runs refhall.d082611b and ceshallnb.d083011a

//_ Howard Gruenspecht
cla

Washington DC, November 9, 2011



For more information

U.S. Energy Information Administration home page | www.eia.gov

Short-Term Energy Outlook | www.eia.gov/steo

Annual Energy Outlook | www.eia.gov/aeo

International Energy Outlook | www.eia.gov/ieo

Monthly Energy Review | www.eia.gov/mer
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Residential market saturation by renewable technologies in two

cases, 2009, 2020, and 2035

U.S. residential market saturation
percent share of single-family homes

Reference
Extended Policies
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Ground-source heat pumps
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EIA Consumption Surveys, recent developments

2009 Residential Commercial Buildings
Better State coverage, more information Information gap developing
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Henry Hub natural gas spot prices in three cases, 1990-2035

real 2009 dollars per million Btu
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The average delivered price of coal to electricity generators varies
widely across U.S. regions — transport costs are a key reason

2009 Delivered coal prices, $ per million Btu
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The fuel mix for electricity generation varies widely across U.S.
regions

Share of Generation by Fuel, 2009
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Biomass: Interaction with EISA2007 renewable fuels standard,
2010-2035

U.S. renewable fuels standard
billion ethanol equivalent gallons
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EIA projects that consumption of biomass for liquid fuels and power
will increase significantly, driven primarily by cellulosic biofuels

US biomass supply
quadrillion Btu per year
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