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Some media outlets use outdated and generalized global 
livestock emissions data when discussing current and 
future climate scenarios. This information portrays a 
woefully inaccurate picture of dairy farming in North 
America, understandably making farmers defensive. Dairy 
farmers continue to increase efficiencies and reduce their 
environmental footprints, thanks to the industry’s pursuit 
of continuous improvement. Researchers are working to 
develop and test new or refined ways for farmers to continue 
conserving resources and shrink emissions.

The Complicated Carbon and Climate Crossing
Producers and the public experience the implications 
of a changing climate, such as more extreme weather 
events and increasingly unpredictable seasons. While 
some perceive agriculture as a primary contributor to 
climate change, emissions data suggest otherwise. For 
instance, in 2017, US animal ag emissions made up 0.5 per 
cent of total global greenhouse gas (GHG) emissions and US 
plant ag emissions totalled 0.6 per cent of the 49 gigatons 
of carbon dioxide (CO2) equivalents produced that year, 
according to the US Environmental Protection Agency’s 
(EPA’s) Greenhouse Gas Emissions Inventory. In addition, 
agriculture and forestry account for about 10 per cent of 
total US GHG emissions while transportation and industry 
account for about 60 per cent of emissions, a recent EPA 
report estimates. The situation is similar in Canada with 
fossil fuel extraction and the transport industry being large 
GHG emitters.

The three main GHGs are CO2, methane and nitrous oxide. 
While methane has 28 times the global warming potential 
of CO2, it has a half-life of just 12 years. CO2 stays in 
the atmosphere for at least 1,000 years, says Dr. Frank 
Mitloehner, a professor and air quality specialist in the 
department of animal science at the University of California, 
Davis. He presented at a BC Dairy Association webinar in 
April. Methane also has a natural atmospheric removal 
process called the biogenic carbon cycle.

“The carbon in methane comes from CO2 in photosynthesis. 
Carbon goes into plants as carbohydrates called cellulose, 
which is the largest amount of biomass on Earth and 
ruminants are the only animals that can convert it into 
useable energy,” Mitloehner explains. “Microbes in a cow’s 
rumen ferment the carbohydrates and methane is belched 
out or released from manure. So, it’s recycled carbon, not 
new additions” into the atmosphere. As a result, a constant 
herd size does not produce additional CO2 nor contribute 
to additional warming due to this short carbon cycle.

However, the CO2 from fracking and the use of fossil 
fuels only moves in one direction – from the ground when 
it’s extracted, to the atmosphere when it is burned. This 
process adds new carbon to the atmosphere and does not 
provide any carbon sink. A sink is a reduction in atmospheric 
GHGs by storing carbon in another form. Fortunately, the 
agricultural and forestry industries can help balance the 
carbon equation by acting as GHG sinks. For example, 
crop farmers can remove CO2 from the atmosphere and 
sequester it in soil organic matter and livestock farmers 
can reduce methane output with the use of biodigesters.

Emission Reduction Opportunities
As a result of better management practices and scientific 
advancements, California dairy operations have reduced 
methane emissions by 2.2 million metric tons of CO2 
annually, Mitloehner says. This progress equates to a 25 per 
cent reduction in the industry’s methane emissions. “When 
you reduce methane, there is a linear decrease in warming, 
immediately,” he says. “There is an instantaneous cooling 
effect.” Farmers can install biodigesters or biogas systems 
on their farms, which convert organic material, such as 
manure, into biogas. In the US, 250 dairy and hog farmers 
have installed a biogas system. Canada has 200 biogas 
systems across different industries with over 35 projects in 
the dairy sector, Jennifer Green from the Canadian Biogas 
Association, says in a May Dairy Global article.

In addition, researchers “are coming up with technologies 
to reduce enteric emissions from cattle through feed 
additives. Some have really worked and reduce emissions 
by between 10 and 50 per cent. These additives will be 
available in the next five years,” Mitloehner adds. In fact, 
seaweed looks like an extremely promising feed additive 
for cattle. In a recent study, UC Davis researchers found 
they could reduce methane emissions from beef cattle by 
up to 82 per cent by supplementing their diet with seaweed 
for five months. A 2018 study showed methane emissions 
from dairy cows were reduced by 50 per cent when they 
ate seaweed supplements for two weeks. Taste-test panels 
found no differences in beef or milk flavour.

Canadian researchers 
are reducing emissions 
t h r o u g h  d i f f e r e n t 
diet  strategies and 
formulations. Dr. Karen 
Beauchemin, a research 
scientist in ruminant 
nutrition and environment 
with AAFC, and her team 
are examining “the types 
of ingredients that go into 
the feed and the quality 
of feed. We have done a 
lot of work on forages, 
for example,” she says. 
They are also looking at 
“different types of grains 
and supplementing the 
diet with lipids. All of those 
different components will 
affect how much methane 
is produced. Improving 
feed efficiency in dairy 
cows is the most important 
way to reduce methane 
emissions,” Beauchemin 
c o n c l u d e s .  F e e d 
efficiency improvements 
result in fewer inputs 
per unit  of  output. 

Collaboration is key to success
North American dairy producers use technologies 
and practices that improve efficiencies which reduce 
environmental impacts. Developing countries often 
lack these same advancements. In fact, between 70 and 
80 per cent of livestock’s global footprint comes from 
third world countries, Mitloehner says. In the US, each 
cow can produce upwards of 10,000 kilograms of milk 
each year and the carbon footprint of a glass of milk 
has shrunk by two-thirds in the last 70 years, he says. 
Dairy production efficiency in developing countries 
lags far behind. A keystone solution to this problem is 
increasing farm efficiency. We have the resources and 
tools to support developing countries in reducing their 
footprints. Some ways to increase productivity and 
efficiencies include improving fertility, health, genetics 
and providing accessibility to more energy dense feeds. 
These approaches can help shrink the number of animals 
required per kilogram of product, Mitloehner says.

Indeed, high operational efficiency is needed to meet the 
increasing demand for proteins and achieve sustainable 
ag production worldwide.

Kate Ayers, B.Sc. (Agr.), University of Guelph

From a mixed farm in Central Ontario, Kate is passionate about Ag 
journalism while also being a national team athlete based in Victoria.

Sustainable Farming from High 
Production Efficiency

Understanding Farming’s Green Side in the  
Complex Climate Conversation

With healthy livestock, land, soil and crops, farmers have 
an opportunity to mitigate climate change impacts. Dr. Karen Beauchemin

High efficiency farms produce more product with fewer resources.
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Methane digesters act as carbon sinks on 
dairy farms and can contribute to climate 
change solutions.

Dust off 
the Tux!

The disappointing 2020 Covid-cancellation of World Dairy Expo is in the past! 
Tom DeGroot, who had accepted an invitation to serve as Associate Judge at the 
renowned International Holstein Show last year, will have this dream opportunity 
at this year’s Madison show. He will see the incredible cows up close, alongside his 
friend and accomplished cattle breeder Mike Berry from Oregon. Last year, Tom said 
“I prefer not to be in the spotlight, but it was a real honour to be picked by my peers, 
and Mike will be great to work with – we see cows the same.” His sentiments are 
sure to be just as heart-felt this year, especially after the minimal ring-side action 
through the past 15 months! This year’s WDE takes place September 28 to October 2.


