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Rethinking Methane: 
Dairy’s path to 

climate neutrality
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CLEAR Center: Two Cores

Research Outreach

The UC Davis CLEAR Center has two equal cores, so that our 
world-class research reaches audiences that it will resonate with
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Communications

• Teaching the public about food and the
environment

• Create content for policy makers and
thought leaders

• Collaborate with companies, 
organizations and farmers to increase
reach and further impact 

Sacred Cows

Tad Friend, in his piece on Impossible Foods, a startup that makes
imitation meat in the hope of solving climate change, writes, “Every
four pounds of beef you eat contributes to as much global warming
as !ying from New York to London” (“ ,” September
30th). As a professor who studies the environmental impact of
livestock production, I was surprised that Friend relied on such a
high per-pound emissions rate for beef, since most estimates are
much lower. According to a recent paper in Agricultural Systems, the
carbon footprint of four pounds of U.S. beef is equivalent to about
eighty-eight pounds of carbon dioxide. Per passenger, a !ight from
New York to London adds roughly 1,980 pounds of carbon dioxide
to the atmosphere, about twenty times more than the production of
four pounds of beef.

Friend’s data come from Timothy D. Searchinger, whose research
assumes that beef consumption leads to deforestation. According to
Searchinger’s theory of marginal-land use, cutting beef
consumption in the U.S. will cause American producers to export
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The Mail
Letters respond to Tad Friend’s piece about Impossible Foods.

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value Meal

Value MealValue Meal

4

Research

• Rethinking methane: The 
path to climate neutrality

• LCA comparison: Beef vs. 
plant-based meat 
alternative

• Biomethane 

• Feed additives to reduce 
pollutants

• GHG quantification on 
dairies

Recent projects 

5

Facilities
at
UC Davis
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We have wide impact, working with those on the farm,

as well as those influencing global policy.

A small sample of the organizations we work with.
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1984 2014
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This is the current 
narrative around 
animal agriculture.
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Farmers are changing 
the narrative.
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Global 
Greenhouse Gas 
Emissions by 
Sector

Emissions from 2016, when global 
greenhouse gas emissions totaled 
49.4 billion tons CO2eq. 
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GHG emissions from 
global livestock 
supply chains, by 
production activities 
and products

Source: Tackling climate change through 
livestock – A global assessment of emissions 

and mitigation opportunities; page 18.
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Global Warming Potential (GWP100) of 
Main Greenhouse Gases

Carbon Dioxide (CO2) 1

Methane (CH4) 28

Nitrous Oxide (N2O) 265
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Half-Life of Main 
Greenhouse Gases in Years

Carbon Dioxide (CO2) 1,000

Methane (CH4) 12

Nitrous Oxide (N2O) 110

14

15 16

Fossil vs. 
Biogenic 
Carbon

Via: 
@sustainabledish
sacredcow.info
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• GWP* is a new metric out of the University of 
Oxford that assesses how an emission of a 

short-lived greenhouse gas affects temperature.

GWP* - A new way to 
characterize short-lived 
greenhouse gases

• GWP100 overestimates methane’s warming 
impact of constant herds by a factor of 4, and

overlooks it’s ability to induce cooling when 
CH4 emissions are reduced. 

• GWP* accounts for methane’s short lifespan,
including its atmospheric removal.
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Read the page here: bit.ly/ipcc_ch7
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Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on 
Climate Pollutants (2019). Read more at: 
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908
_ClimatePollutants.pdf. 
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From 1961 to 2017, global cattle and buffalo meat production grew by 144% (UN 
FAOSTAT, 2022), and methane emissions from both manure and enteric sources grew 

71% from 1961 to 2019.

22

U.S. cattle sectors can 
be climate neutral by 
2044 with 18% to 32% in 
methane reductions

clearpaper

Read the white paper at: bit.ly/clearpaper

• Business-as-usual won’t cut it and 
will require development and 

adoption of new innovations.

• Reducing enteric emissions is 
critical. Innovations such as feed 
additives and developing low-

methane emitting breeding 
strategies are being researched.

• Dairy digesters have reduced
30% of California’s methane 

reduction goals. 

23

US Dairy Trends
• In 1950, there were 25 million

dairy cows in the U.S. Today
there are 9 million.

• With 16 million fewer cows
(1950 vs 2018), milk production
nationally has increased 60 
percent .

• The carbon footprint of a glass
of milk is 2/3 smaller today
than it was 70 years ago.
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Since 2015 
California dairies 
have reduced 
greenhouse gases 
by 2 million metric 
tons – a 30% 
reduction.
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Mitigation: 
Interventions 
to improve 
productivity

Gill et al. (2010)
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Can we eat our way out 
of climate change?

• Omnivore to vegan (per yr) = 0.8 
tons CO2e (Wynes & Nicholas,
2017)

• One trans-Atlantic flight (per 
passenger) = 1.6 tons CO2e 
(Wynes & Nicholas, 2017)

• Meatless Monday (US) = 0.3% GHG 
reduction (Hall & White, 2017)

• Vegan US = 2.6% (Hall & White, 
2017)
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Global 
Waste: 
1 out of 3 
calories

40% of food 
in the U.S. is 

wasted
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White Paper with the Chief Sustainability Officer 
of Elanco Animal Health - bit.ly/clearpaper

Rethinking Methane video - bit.ly/RethinkingMethaneVideo
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PEOPLE 
WILL SAY 
DAIRY 
FARMERS 
SHOULD 
HELP THE 
PLANET
We say help yourself first.
Introducing Agolin Ruminant, the first and only product  
certified to improve feed efficiency and reduce enteric 
methane. Published research shows a $0.72 gain/cow/day for 
the cost of about $0.05/day, a 14:1 ROI; a 4.1% increase in 
ECM; a 4.4% improvement in feed efficiency; and an 11.2% 
reduction in enteric methane. More than 1.5 million dairy 

cows worldwide are fed Agolin Ruminant. 
Learn more at TheAgolinStory.com or call 
Feedworks USA at 513.271.4120.
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