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Overview of U.S. energy markets
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Note: Biofuels are shown separately and included in petroleum and other liquids.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Petroleum consumption by sector and fuel type
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: Series does not include greenhouse gases other than CO2. Industrial sector CO2 emissions do not include process emissions, such as 
the emissions from cement clinker production.



Critical drivers
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Petroleum and other liquids



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: Petroleum liquids does not include biofuels.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Natural gas



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

0

10

20

30

40

50

60

2000 2010 2020 2030 2040 2050

2021
history    projections

0

10

20

30

40

50

60

2000 2010 2020 2030 2040 2050

2021
history    projections

0

10

20

30

40

50

60

2000 2010 2020 2030 2040 2050

2021
history    projections

Low Oil and Gas Supply case
trillion cubic feet

High Oil and Gas Supply case
trillion cubic feet

Reference case
trillion cubic feet

U.S. dry natural gas production

38

tight &
shale gas
other Lower 
48 states
onshore
Lower 48 
states 
offshore
other

Dry natural gas production, AEO2022 oil and natural gas supply cases

Note: Tight and shale gas includes tight gas, shale gas, and natural gas from tight oil formations.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Dry natural gas production from oil formations, AEO2022 oil and gas supply cases



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

U.S. electricity demand
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Renewable capacity by source and region

HC = High Renewable Cost; LC = Low Renewable Cost; HOGS = High Oil & Gas Supply; LOGS = Low Oil & Gas Supply; other = geothermal, biomass, 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

CCGT = natural gas combined cycle, PV = solar photovoltaic
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Economically attractive builds are shown 
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technology.

The solid, colored circles on the figure 
indicate that projects tend to be built in 
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costs (LCOE).
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

U.S. renewable portfolio standards

59

solar
wind
hydroelectric
other renewables
nuclear
required 
compliant 
generation 

0

500

1,000

1,500

2,000

2,500

3,000

2022 2030 2040 2050
Note: Other renewables includes fuel cells, municipal solid waste, geothermal, wood and other biomass. Solar includes solar thermal and end-use solar. Other end-use sector renewables not included 
in totals

Total qualifying carbon-free generation required for combined state renewable portfolio and projected total generation from 
technologies, 2022–2050
billion kilowatthours (bkWh)



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

U.S. electricity generation by source
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Seasonal U.S. electricity generation by source
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Regional U.S. electricity generation by source 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Regional U.S. electricity generation by source 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Regional U.S. electricity generation by source 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Regional U.S. electricity generation by source 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo 71
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Solar and wind penetration and curtailment by selected regions
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Installed electric generating capacity by source
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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0

10

20

30

40

50

2010 2020 2030 2040 2050

Light-duty fuel economy by vehicle type
AEO2022 Reference case
miles per gallon

2021
history projections

car

combined

light truck

0

5

10

15

20

2010 2020 2030 2040 2050

Heavy-duty fuel economy by class
AEO2022 Reference case
miles per gallon 2021

history projections Classes 2b–3

Classes 4–6

Classes 7–8

On-road vehicle fuel economy

83

Note: Combined represents the average of light-duty vehicles.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

0

10

20

30

40

2010 2020 2030 2040 2050

Light-duty vehicle average fuel economy
AEO2022 Reference case 
miles per gallon

2021
history projections

0

5

10

15

2010 2020 2030 2040 2050

Light-duty vehicle miles traveled per licensed driver
AEO2022 Reference case
thousand miles

2021
history projections

Light-duty vehicle fuel economy and per capita travel 

new light-duty vehicles

total light-duty vehicle stock

84
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: The other MELs category includes aggregated energy use for end uses not explicitly characterized in the right-hand chart, as well as 
unspecified electricity consumption.
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Iron and steel industry energy consumption by source
AEO2022 Reference case
quadrillion British thermal units

Iron and steel industry energy consumption by source

0.0

0.5

1.0

1.5

2020 2025 2030 2035 2040 2045 2050

petroleum and other liquids
purchased electricity

natural gas

coal

109



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: Series does not include greenhouse gases other than CO2. Industrial sector CO2 emissions do not include process emissions, such as 
the emissions from cement clinker production. Series excludes power sector emissions.
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: Series does not include greenhouse gases other than CO2. Industrial sector CO2 emissions do not include process emissions, such as 
the emissions from cement clinker production.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

U.S. energy-related CO2 emissions 
AEO2022 oil price cases
billion metric tons

Energy-related CO2 emissions based on oil price assumptions

0

1

2

3

4

5

6

2010 2020 2030 2040 2050

2021
history    projections

Low Oil Price
Reference
High Oil Price
other cases

119



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Note: Industrial sector CO2 emissions do not include process emissions, such as the emissions from cement clinker production.



Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Note: Each end-use sector takes into account the carbon intensity of electric power. Industrial sector CO2 emissions do not include process 
emissions, such as the emissions from cement clinker production.
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AEO = Annual Energy Outlook

Bcf/d = billion cubic feet per day

CAGR = compound annual growth rate

CAISO = California Independent System Operator

CCGT = natural gas combined cycle

CFL = compact fluorescent lamp 

CHP = combined heat and power

CO2 = carbon dioxide

EIA = U.S. Energy Information Administration

ERCOT = Electric Reliability Council of Texas

GDP = gross domestic product

HC = High Renewable Cost case

HOGS = High Oil and Gas Supply case

LC = Low Renewable Cost case

LED = light-emitting diode 

LNG = liquefied natural gas

LOGS = Low Oil and Gas Supply case

PJM = Pennsylvania-New Jersey-Maryland Interconnection

PV = photovoltaic

Tcf = trillion cubic feet

EIA Glossary | www.eia.gov/tools/glossary

Abbreviations
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo

Projected values are sourced from

Projections: EIA, AEO2022 National Energy Modeling System (runs: ref2021.d011222a, highprice.d011222a, 
lowprice.d011222a, highmacro.d011622a, lowmacro.d011222a, highogs.d011222a, lowogs.d011222a, 
hirencst.d011322a, lorencst.d011222a)

EIA historical data are sourced from

– Monthly Energy Review (and supporting databases), October 2021

– Form EIA-860M, Preliminary Monthly Electric Generator Inventory, August 2021

For source information for specific graphs published in this document, contact annualenergyoutlook@eia.gov. 

Graph sources
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2022 (AEO2022) www.eia.gov/aeo
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AEO Analysis and Forecasting Experts | https://www.eia.gov/about/contact/forecasting.php#longterm
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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

Today in Energy | www.eia.gov/todayinenergy

EIA’s Application Programming Interface (API) | www.eia.gov/opendata
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