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Annual Energy Outlook Highlights - 2021

• A return to 2019 levels of U.S. energy consumption will take years; energy-
related carbon dioxide emissions fall further before leveling off or rising.

• Renewable energy incentives and falling technology costs support robust 
competition with natural gas as coal and nuclear power decrease in the 
electricity mix.

• Continuing record-high domestic energy production supports natural gas 
exports but does not necessarily mean growth in the U.S. trade balance in 
petroleum products.

Source:  Annual Energy Outlook 2021 (eia.gov)

https://www.eia.gov/outlooks/aeo/


AEO2021 examines a range of conditions from 2020 to 2050

Assumptions

• Current laws and regulations as of September 2020 remain unchanged

• Current views on economic and demographic trends, and technology improvements

• Compound annual growth rate for real U.S. gross domestic product (GDP) is 2.1% (Reference case)

– High Economic Growth case (2.6%) and Low Economic Growth case (1.6%) 

• The Brent crude oil price by 2050 is $95 per barrel (b) in constant 2020 dollars (Reference case)

– High Oil Price case ($173/b) and Low Oil Price case ($48/b) 

• Oil and natural gas supply cases

– High: more accessible resources and lower extraction technology costs than the Reference case
– Low: fewer accessible resources and higher extraction technology costs than the Reference case

• Renewables cost cases

– High: no cost reductions in renewable technologies
– Low: renewables achieve 40% lower overnight capital costs by 2050 compared to Reference case

Source:  Annual Energy Outlook 2021 (eia.gov)

AEO2021 does not specifically examine impact of electric vehicles (EV’s)…

https://www.eia.gov/outlooks/aeo/
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AEO2021 forecasts 2x increases in demand across residential & Industrial to 2050

Source:  Annual Energy Outlook 2021 (eia.gov)
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AEO2021 clearly shows generation dependency on oil and gas supply!
Source:  Annual Energy Outlook 2021 (eia.gov)
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Power Generation Challenges in the News…

Source:  Article

https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2020/01/09/electric-cars-will-challenge-state-power-grids


University of Texas at Austin study:

Source:  Article

Timing is everything, however…
See next page for what happens if EVs are 
charged at non-ideal times of day.

If ideal exist conditions 
for EV recharging…

If the US relies completely on Electric Vehicles, the projected 
growth in electricity demand can be seen below:

https://theconversation.com/switching-to-electric-vehicles-could-save-the-us-billions-but-timing-is-everything-106227


The risk of timing the recharging of EV’s at non-ideal times of day:

Source:  Article

The capacity of the grid is exceeded significantly. This will impact reliability.

https://theconversation.com/switching-to-electric-vehicles-could-save-the-us-billions-but-timing-is-everything-106227
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Electrical Generation Challenges in the News…

Source:  Article

https://www.reuters.com/article/us-usa-weather-grids-autos-insight/ev-rollout-will-require-huge-investments-in-strained-u-s-power-grids-idUSKBN2AX18Y


Estimated U.S. generation requirements – Electric Vehicle Effect

Source:  Article

It is projected that the 
generating capacity of the US

will need to

DOUBLE
by 2050

If 
66% of cars are EV’s! 

1,300 Net Increase

https://www.reuters.com/article/us-usa-weather-grids-autos-insight/ev-rollout-will-require-huge-investments-in-strained-u-s-power-grids-idUSKBN2AX18Y
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Grid North Partners:  2050 Transmission Report

Source:  Article

https://gridnorthpartners.com/wp-content/uploads/2021/02/CapX2050_TransmissionVisionReport_FINAL.pdf
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Charging Infrastructure Challenges

Source:  Article

https://www.eesi.org/articles/view/on-the-move-unpacking-the-challenges-and-opportunities-of-electric-vehicles
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Global Investment in Coal:  China

China is proposing to build plants 
Which would generate 

5X the gigawatts 
Of the rest of the world

Source:  Article

247 gigawatts 
of coal power 

in planning or development

https://e360.yale.edu/features/despite-pledges-to-cut-emissions-china-goes-on-a-coal-spree

