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America’s Electricity Challenges in 7 Charts
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To realize a net-zero economy by 2050, the United States must rapidly electrify its traditional
fossil fuel-dependent sectors while simultaneously decarbonizing its electrical grid.
Unfortunately, groups from the National Academies of Sciences, Engineering, and Medicine, to
the International Energy Agency continue to call the electrical grid the single greatest

technological danger to a successful energy transition.

And while the twin challenges of electrification and grid decarbonization were already keeping grid
planners and operators up at night, new projections of surging load growth are ramping these

challenges up a notch and threatening to knock the energy transition off course.

To be clear: these are solvable problems. But ambitious policy and thoughtful regulation is

needed to ensure these challenges don’t overwhelm our already fragile electrical system.
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We’ve put together these charts to summarize the issue. For deeper analysis and solutions, see

our memo Tackling America’s Electricity Challenges.

Electrify everything, everywhere, all at once: The US’ 2050 commitment for a net-zero economy
is built on a strategy of electrification i.e., expanding the use of electricity to sectors primarily
serviced by other sources of energy. Today, electricity is only a fraction of final energy
consumption.
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US Energy Consumption by Source and Sector (2022)
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Source: “U.S. Energy Facts Explained.” U.S. Energy Information Administration - EIA , Energy Information Administration, 16
Aug. 2023, www.eia.gov/energyexplained/us-energy-facts/.

“Energy Flow Charts.” Flowcharts, Lawrence Livermore National Laboratory, flowcharts.lInl.gov/commodities/energy.
Accessed 28 Mar. 2024,


https://www.thirdway.org/memo/tackling-americas-electricity-challenges

Cleaning up the grid: Of course, electricity only helps reduce greenhouse gas emissions if that
electricity itself is generated by clean sources of energy. That’s why grid decarbonization,
actualized via a 100% clean electricity target by 2035, is the first stop on the road to net-zero.

We’re only 40% of the way there.
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US Electricity by Primary Energy Source (2022)
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Source: “U.S. Energy Facts Explained.” U.S. Energy Information Administration - EIA | Energy Information
Administration, 16 Aug. 2023, www.eia.gov/energyexplained/us-energy-facts/.

Twin challenges, diverging paths: Over the last decade, grid decarbonization has progressed at a
steady pace, while economy-wide electrification has remained stagnant. Both rates need to
rapidly increase. Clean energy’s share of electricity generation needs to double in the next 8
years, up to 80% by 2030, and then reach 100% by 2035. This paves the way for electricity to
displace other dirtier sources of energy, with electrification tripling to ~60% of final energy
consumption in support of the US’ 2050 net-zero commitment. Both targets are necessary, and

one without the other is woefully insufficient.
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Source: “Energy Flow Charts.” Flowcharts, Lawrence Livermore National Laboratory,
flowcharts. lInl.gov/commodities/energy. Accessed 28 Mar. 2024,

Ritchie, Hannah, et al. “Electricity Mix.” Our World in Data, Our World in Data, 4 Jan. 2024,
ourworldindata.org/electricity-mix.

“Annual Decarbonization Perspective 2023, Figure 33.” Public.Tableau.Com, Evolved Energy Research, 4 Nov. 2023,

public.tableau.com/app/profile/evolvedenergyresearch/viz/ADP2023_ MainReportFigures_ Public/ReportFigures.

New projections, new problems: Recently, grid planners nearly doubled their peak demand
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forecasts, now increasing the annual growth rate through 2028 from 0.5% to 0.93%. In reality,

the lag in reporting likely means that the annual growth rate is measurably higher, potentially

2.0-2.5%. But surging demand is only half the story. Because while demand is increasing, so too

is our ability to service it. The revised 0.93% growth rate could see peak demand increasing by

nearly 100GW over the next ten years; a number that, while significant, would still be below our

existing on-peak capacity, even when accounting for planned retirements. Assuming the recent

historical average amount of planned projects clear the interconnection queue and come online

(~14% of total queue capacity), serviceable on-peak capacity could increase to nearly 1,050GW

over the same time period. Nearly covering even a modeled 2.3% growth rate.
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On-Peak Capacity vs. Peak-Demand Growth

Capacity Additions by Tier Demand Growth Rates
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Note: NERC separates projects in the interconnection queue into tiers based current project status, with Tier 1 being the
closest to grid connection (signed agreement), Tier 2 being further way (signed study) and Tier 3 being the furthest.
0.5% represents the demand growth rate of the last two decades, 0.93% is the newly adjusted growth rate as reported by
Grid Strategies, and 2.3% is potential growth as modeled by the REPEAT Project.

Source: 2023 Long-Term Reliability Assessment. North American Electric Reliability Corporation (NERC), Dec. 2023.
https://www.nerc.com/pa/RAPA/ra/Pages/default.aspx

Wilson, John, and Zach Zimmerman. The Era of Flat Power Demand Is Over. Grid Strategies, Dec. 2023.
https://gridstrategiesllc.com/wp-content/uploads/2023/12/National - Load -Growth-Report-2023.pdf

Jenkins, Jesse [(@jessejenkins]. “Electricity sector must get back to growth mode.” Twitter, 1 October 2023,
https://twitter.com/JesseJenkins/status/1708516729914 056861

Displacement is not enough: Of course, not all that new capacity will be available to service peak
demand. And further breaking down existing and planned capacity reveals another difficult
reality: surging demand is—and will likely continue to be—serviced largely by fossil fuel
generated capacity. For grid decarbonization, surging demand has the potential to “lock-in”
existing sources of carbon as utilities scramble to serve load-hungry customers. On
electrification, while the outlook is a bit rosier (planned clean additions dramatically outpace
planned fossil), even assuming that every planned project comes online (a very, very optimistic
assumption) we would still fall well short of the new 0.93% growth line (which says nothing of a

potential 2.3% rate).
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On-Pedk Capacity vs. Peak-Demand Growth
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Note: NERC separates projects in the interconnection queue into tiers based current project status, with Tier 1 being the closest to grid connection (signed agreement),
Tier 2 being further way (signed study) and Tier 3 being the furthest. 0.93% represents the newly adjusted growth rate as reported by Grid Strategies.

Source: 2023 Long-Term Reliability Assessment. North American Electric Reliability Corporation (NERC), Dec. 2023.
https://www.nerc.com/pa/RAPA/ra/Pages/default.aspx

Wilson, John, and Zach Zimmerman. The Era of Flat Power Demand Is Over. Grid Strategies, Dec. 2023.
https://gridstrategiesllc.com/wp-content/uploads/2023/12/National -Load-Growth-Report-2023.pdf

New load is outpacing new capacity: These challenges are being exacerbated by a fundamental
mismatch in the mount of time it takes new load vs. new capacity to come online. Data centers

continue to come online at a record pace, while capacity expansions are taking longer than ever to
be sited, permitted, constructed, and interconnected.
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Source: [EA, Average lead times to build new electricity grid assets in Europe and the United States, 2010-2021, [EA, Paris
https://www.iea.org/data-and-statistics/charts/average-lead- times-to-build -new-electricity-grid-assets-in-europe-an
d-the-united-states-2010-2021, IEA. Licence: CC BY 4.0.

Rand, Joseph, et al. “Queued Up: Characteristics of Power Plans Seeking Transmission Interconnection as of the End of
2022.” Lawrence Berkeley National Laboratory, Apr. 2023.

Wilson, John, and Zimmerman, Zach. The Era of Flat Power Demand Is Over. Grid Strategies, Dec. 2023.

What We Can Do: We need to rapidly expand the scope, scale, and speed in which new capacity is
added to the grid. We also need to make better use of the resources we currently have. This is both
a generation and transmission challenge, and requires multiple policy, regulatory, and economic
solutions.
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Source: For more information, please see our accompanying memo: Tackling America’s Electricity Challenges,
https://www.thirdway.org/memo/tackling-americas-electricity-challenges.
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