The ability to reach climate neutrality, is more achlevable than

Pathway to Climate Neutrality for net zero carbon.HomeraE
U.S. Beef and Dairy Cattle Production = require major reduct

Net zero has been an increasingly popular topic in
agriculture, but how should it be applied to U.S. beef and
dairy? Climate neutrality, opposed to the more common
net zero carbon, should be used for cattle operations

as it level-sets targets with other sectors that are also

aiming for climate neutrality. et A N e
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The Paris Agreement set a goal to limit global warming to 2 degrees Celsius —

preferably 1.5 — compared to pre-industrial levels. The Paris Agreement is unique . . o
compared to past global climate agreements such as the Kyoto Protocol that Current trends in direct greenhouse gas emissions from U.S. beef cattle

centered on greenhouse gas emissions targets.
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noint in which they are no longer contributing warming to our atmosphere. Since

the primary greenhouse gas that arises from live cattle production — methane In 2019, enteric methane emissions were 93 percent of beef cattle’s direct greenhouse gas emissions, while in dairy
— warms differently than CO2, reaching climate neutrality can be achieved by they were 54 percent. This can be explained by the larger number of beef vs. dairy cattle — 80 million vs. 14 million,

. . L respectively — and differences in how manure is managed between the two industries.
reaching near-constant rate emissions instead of a net zero emissions.

In January 2010, there were 80.4 million beef cattle in the U.S., and by January 2014, that number had dropped to
Undoubtedly, climate neutrality should be viewed as a mile marker on the sectors /4.5 million cattle. This decrease was largely driven by a historic drought in the Southern Great Plains region of the
journey toward climate sustainability, as it is one of a few sectors that can be part U.S. that is home to both cow-calf operations and feedyards. The decline in enteric methane emissions driven by

. . . ) . . depopulation resulted in cumulative CO2we emissions of 208 MMT as compared to 1791 MMT of CO:ze in the decade
of a climate solution and pull carbon out of the atmosphere, offsetting emissions . . e . . o o
of 2010 - 2019. In this falling emissions scenario, using GWP,  leads to an overestimation of the warming impact of

of other societal sectors beef cattle’s direct greenhouse gas emissions by 88 percent.
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https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement 
https://www.nature.com/articles/s41612-018-0026-8
https://usda.library.cornell.edu/concern/publications/h702q636h 

Current trends in direct greenhouse gas emissions from U.S. dairy cattle How do we measure the warming impact of methane?
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From 1990 to 2019, the number of dairy cows in the U.S. decreased 6 percent, but milk production per To overcome those challenges, a new metric named GWP* (GWP star) has
cow increased 56 percent. As dairy cattle have increased their productivity, they have increased feed been proposed. GWP* considers the change in methane emissions rates

consumption, which is a key driver of methane emissions. Thus enteric methane emissions per cow in the

U.S. have increased. over a specified time frame (typically, 20 years for methane) and the small

stock component to calculate carbon dioxide warming equivalent (CO2we)

However, increases in methane emissions per cow have been offset as enteric methane emissions per emissions. GWP* also highlights how increases in methane emissions rates

Ib. of milk have declined. Solutions that further decouple milk production from methane production, such can lead to increases in warming more accurately than GWP1OO'
as improvements in feed efficiency and enteric methane inhibitors, can help stabilize and decrease total

enteric methane emissions coming from the U.S. dairy industry.
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https://app.slack.com/free-willy/T04BHEA46/R02AF6U7BD4
https://app.slack.com/free-willy/T04BHEA46/R02AF6U7BD4

For the following scenarios outlined in the figures, it is assumed
that the beef and dairy cattle herds will remain stable through
2050. It is also assumed that both sectors will manage to reduce
direct and indirect emissions, such as utilizing feed additives

to reduce enteric emissions or moving away from CO2 emitting
energy sources.

Figure 3, right, shows the annual CO2we emissions from U.S. beef
and dairy cattle production, with the combined industries CO2we
emissions reaching zero in 2044 given the emissions scenarios
analyzed. Figures 4 and 5, next page, provide more context on the
emissions scenarios for both sectors and highlight the cumulative
emissions from 2010 to 2050 in both CO2e and CO2we emissions.
Climate neutrality is achieved when the cattle production activities
do not add additional COz2we emissions to the total. In these
scenarios, both U.S. beef and dairy cattle production would add

to warming in the near term, but once annual CO2we emissions
reach zero and are maintained at or below that level, the
Industries would not contribute to warming thereafter.

In both scenarios outlined, emissions need to decline per Ib. of
beef and milk produced, but also on an absolute basis, meaning
the total emissions from the cattle industries must decline.

This would be a departure from the trends of the past 30 years
according to U.S. EPA data.

Additionally, in these scenarios, beef and milk production expands
as a result of each sector continuing to meet U.S. consumer
demands, along with growing export markets. As the population
continues to grow globally and beef and dairy are important
sources of high-quality protein and micronutrients to the human
diet, achieving climate neutrality while still increasing total output
will be essential.

All scenarios require reducing enteric methane emissions per
animal. It will take a substantial departure from business-as-usual
and will require development and adoption of new innovations.
Of particular importance is development of solutions to lower
enteric methane emissions in extensively managed cattle, such
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The path to climate neutrality for U.S. beef and dairy cattle production
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Figure 3. Annual U.S. beef and dairy cattle production cradle-to-farm gate COz2we emissions expressed as MMT from 2010 to 2050 for the case
study scenarios. Achieving reductions in emissions as outlined in Figures 4 and 5 results in 2050 emissions from U.S. beef and dairy cattle
production of -89 MMT of CO2we, meaning that no additional warming would occur from cattle production activities in that year.
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The path to climate neutrality for U.S. beef and dairy
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https://clear.ucdavis.edu/news/methane-cows-and-climate-change-california-dairys-path-climate-neutrality

About the authors For more detail and information, you are
encouraged to read the full white paper where
you can dive further into the case studies
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