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KEY ISSUES AND TRENDS
Together, the United States’ and Chinese power systems emitted 5,780 million metric tons of carbon dioxide equivalent (CO₂e) in 2020, about 36% of the two countries’ and 17% of the world’s annual carbon emissions (International Energy Agency 2022). Consensus is growing among the scientific community that majority renewables-based electricity systems exceeding 80% carbon- free can be operated reliably and at low cost, without developing new technologies (Abhyankar et al. 2022; MacDonald et al. 2016; Novacheck, Brinkman, and Porro 2018; NREL 2012; Phadke et al. 2020). The U.S. and China face similar physical and policy challenges to transform their power sectors, despite different economic and institutional conditions. The transition to a renewables- based electricity system is also essential for decarbonizing end-uses – such as transportation and heating of buildings – through electrification.
The Nationally Determined Contributions (NDC) of both countries under the United Nations Framework Convention on Climate Change include significant power sector commitments.
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Data source: Climate Watch  (https://www.climatewatchdata.org/ghg-emissions?end_year=2019&regions=CHN%2CU SA&sectors=electricity-heat&start_year=1990)
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However, given that neither country’s NDC pledges for 2030 are sufficient to support a 1.5 degrees C pathway, and given the centrality of the power sector to decarbonization efforts, both must consider redoubling efforts to reduce power sector emissions. The good news is that well- understood and feasible policy pathways, applicable to both countries, can improve reliability and help reduce costs while accelerating the power sector transformation.
The U.S. recently committed to reducing economy-wide net greenhouse gas emissions by 50% below 2005 levels by 2030, a zero-carbon power sector by 2035 and a net-zero emissions economy by no later than 2050. The U.S. electricity sector must reduce emissions approximately 80% below 2005 levels by 2030 in order to meet the 2030 national target (Abhyankar et al. 2021; Larsen et al. 2021; Larson et al. 2021). While the U.S. electricity sector has substantially reduced emissions from its peak in 2005, and is currently 40% carbon-free, reaching 80% carbon-free in 2030 and 100% in 2035 would represent a dramatic acceleration of clean energy deployment and fossil retirement. Sector experts widely agree that meeting these targets is possible, would markedly improve public health, create new jobs, and even potentially reduce consumer electricity costs (Abhyankar et al. 2022). However, doing so will require additional policy, including new federal regulation and sub-national action.
U.S. efforts at the federal and sub-national levels are evolving. Twenty-one states plus the District of Columbia and Puerto Rico, representing one-third of electric generation, have set goals for 100% clean electricity, although many of these are 2050 goals, not 2035 as in the U.S. national commitment.1 39 of the 41 largest utilities in the U.S. have made public commitments to hit net zero emissions by midcentury (Esposito and Jeffrey 2022). The U.S. passed a major infrastructure bill in 2021 which includes funding for end-use energy efficiency and transmission projects (along with provisions to support transmission siting authorization)that will support renewable project development and renewable energy integration. In August 2022, the U.S. passed into law a historic package of federal policies to support economy-wide decarbonization.2 The package includes financial incentives for wind, solar, energy efficiency, energy storage, and electrification of transportation, buildings, and other end-uses. The U.S. Department of Energy estimates that the package will reduce economy-wide emissions to 40% below 2005 levels by 2030. With additional contributions from state-level policy, the U.S. economy-wide 2030 NDC target (50-52% below 2005 levels in 2030) will be within reach.3
In September 2020, the Chinese government updated its NDC targets to peak carbon emissions before 2030 and achieve carbon neutrality before 2060 (known as the dual carbon pledges). The government also set a target for about 25% of total energy consumption to be met by non-fossil fuels by 2030 and a 2030 power sector target to surpass 1,200 gigawatts (GW) total wind and solar power capacity (People’s Republic of China 2021). Meanwhile, according to the 14th Five-Year Plan, non-fossil power generation will reach 39% of total power generation in 2025. While it appears the rapid pace of wind and solar investment means China is on a path to exceed the 2030 wind and solar capacity target, continuing power sector reform will be needed to support integration of large amounts of new renewable energy into the grid and to meet the longer-term decarbonization goal.


OPPORTUNITIES AND CHALLENGES
To get the most out of the clean energy opportunities and meet decarbonization goals, policymakers in the U.S., China, and around the world are considering a broadly similar set of power sector issues, centered on ensuring a reliable grid with high levels of wind and solar generation. Fortunately, this challenge is manageable. With a well-designed policy, market, and regulatory framework one can expect a very reliable power sector, even at very high penetrations of wind and solar generation. A growing body of international experience – including from the U.S. and China – bears this out. Here we summarize several key aspects of the common opportunities and challenges faced by both countries.
1   For a list of these states see Clean Energy States Alliance. https://www.cesa.org/projects/100-clean-energy-collaborative/
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