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In order to decarbonize the US economy at a reasonable cost and on an accelerated timeline, the country needs 

to both grow and rapidly decarbonize the power sector. This process will require many new technologies that 

support an a�ordable, equitable, and achievable transition. Expanding the clean-electricity focus beyond variable 

renewable technologies to include other types of zero-carbon power—as well as investing in the transmission and 

distribution grid that delivers this power to communities around the country—will allow the US to build a reliable, 

secure, and sustainable zero-carbon power system. 

Power Sector Emissions Are Falling, But Too Slowly

The power sector is currently responsible for nearly a third (32 percent) of total emissions from the US energy 

sector. Recent emissions reductions in the power sector have been driven primarily by fuel-switching from coal 

to natural gas and renewables. From 1990 to 2019, total power generation in the US increased by 36 percent.1 

Over the same period, coal-fired power generation fell from 52 percent (1,594 terawatt hours [TWh]) of total 

power generation to 23 percent (966 TWh), while natural gas’s share of generation increased from 12 percent 

to 38 percent (373 TWh to 1,562 TWh), and renewables grew from 12 percent to 17 percent (357 TWh to 720 

TWh). Due in large part to rapid shifts in the power sector, its annual carbon dioxide emissions peaked in 2007 

in the United States and have since declined by 1.3 percent per year on average.2 But emissions are still falling 

too slowly to meet the Paris Agreement’s central aim to keep global temperature rise this century to “well below 

2°C” above pre-industrial levels.

Three Technology Pillars of Deep Decarbonization 

There is strong agreement in the literature3 that if the US is to achieve deep and economywide emissions 

reductions, the power sector should: 1) reduce emissions to nearly zero and 2) grow to support the electrification 

of other sectors such as transportation, space heating, and some industrial applications. The literature is similarly 

clear that the most a�ordable pathways to a reliable, zero-carbon power sector include a mix of technologies 

across three broad pillars: 

1. Zero-marginal-cost variable power plants (e.g., wind, solar). These technologies have no fuel costs and 

are frequently the cheapest source of electricity in the system. But they are not always available and so 

need other technologies to ensure reliability.

2. Firm, dispatchable zero-carbon power plants (e.g., nuclear; hydro; and natural gas with carbon capture, 

utilization, and storage [CCUS]). These plants can provide electricity 24-7-365 in order to support the 

reliable supply of electricity to customers while keeping costs low. 

3. Energy storage technologies, including both short-duration (e.g., batteries) and long-duration (e.g., zero-

carbon hydrogen).

Analysis has shown4 that removing any of these three pillars leads to escalated costs and increased risk of 

implementation failure. For example, pathways that singularly pursue a goal of achieving 100 percent variable 

renewables (e.g., wind and solar) are likely to be materially more costly than diversified portfolios that also include 

firm, low-carbon generation (e.g., hydro, nuclear, natural gas with CCUS) and energy storage.
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Policy Recommendations 

Policy makers seeking paths to accelerate the transition to zero-carbon electricity should emphasize the 

importance of all three technology pillars when choosing decarbonization targets and designing strategies 

to achieve them. Furthermore, policy makers can take the following concrete actions to support a rapid and 

a�ordable transition to zero-carbon power: 

1. Keep existing zero-carbon technologies such as nuclear power plants and hydropower facilities operating 

for as long as possible.

2. Frame policies to support 100 percent zero-carbon power, including an array of zero-carbon technology 

options across the three technology pillars.

3. Support research, development, and deployment of new and improved zero-carbon technologies across 

the three technology pillars.

4. Support investments in the transmission and distribution grid to advance the e�cient movement of zero-

carbon electricity from power plants to communities. 
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