
Breakthrough technologies reduce the carbon footprint of US beef production

n 2019, the United States produced approximately $111 billion worth of beef, exporting about 3
billion pounds and employing hundreds of thousands of workers, many in rural and semi-rural
areas of the country. Beef cattle upcycle nutrients from grasses and other plants that are inedible
to humans and provide a significant portion of US protein consumption. Although per-capita beef

consumption has declined in the United States since the 1970s, beef remains a central part of the
American diet and an important cultural touchstone. 

Even so, raising cattle for beef is also responsible for about 3.2 percent of US greenhouse gas emissions.
The largest share of US beef emissions comes from enteric fermentation, a digestive process in which
microbes release methane, which is a potent greenhouse gas. Production of feed, such as corn, and
manure management generate smaller yet significant levels of emissions.
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This report assesses the potential to reduce beef’s carbon footprint and identifies policies that could
accelerate the decarbonization of the beef industry. Existing low-carbon technologies and practices
include giving cattle in feedlots specialized feed additives that reduce methane emissions, composting
manure, and changing how cattle are grazed. We find that full adoption of such practices by 2030,
combined with business-as-usual reductions in emissions intensity, could reduce emissions from US beef
production by 18 percent or 42 million metric tons of carbon dioxide equivalent per year.

We also identify a set of “breakthrough technologies,” such as feed additives that can be given to grazing
cattle, enhanced root crops that sequester more carbon than conventional plants, and breeding low-
methane cattle. These advances are technologically plausible but still in the early stages of research. If
these technologies were fully adopted alongside existing practices by 2030, we estimate that the carbon
footprint of beef production could fall by about 48 percent.
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Achieving even a fraction of this reduction will require overcoming steep technological, scientific, and
financial barriers. It will necessitate not just private, but also public sector research and development. It
will also be critical to expand programs that help producers adopt sustainable practices, develop new
forms of support such as tax incentives, and reform regulations that stymie the development and
commercialization of feed additives and genetically modified crops. Such changes would have large
climate benefits and, in some cases, reduce land use and improve water and air pollution, making “clean,”
low-carbon beef possible.

To reach the goal of low-carbon beef, we recommend the following policies:

1. Increase federal funding for research on enhanced root crops, methane-reducing feed additives,
breeding for feed efficiency and animal health, and use of anaerobic digesters in beef operations

2. Increase funding for federal farm conservation programs



3. Establish a federal program to support beef manure composting
4. Support pilot or experimental anaerobic digester projects
5. Establish a rebate program to incentivize the purchase of precision farming equipment
6. Update US Food and Drug Administration and Department of Agriculture regulations of methane-

reducing feed additives and genetically modified crops and animals
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