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* 103 countries not meeting DIAAS requirement

 These metrics need to be considered when
discussing future food systems
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 Corrected for digestibility and
protein quality changes the scale

 Metrics matter
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competing o
for our i

food?

« 86% of global livestock feed
is inedible by humans

non-edible
to humans

.l 9% CROP RESIDUES straws and stover, sugar cane tops,

banana stems

* Livestock, particularly cattle,
are well-suited to upcycle
inedible raw materials into 8% FODDER CROPS Bttt
high-quality protein and e
nutrient-rich foods

distilleries, biofuel grains

— 3% OTHER NON-EDIBLE second grade cereals, swill, fish meal,

synthetic amino acids, lime

13% GRAINS

to humans

1% OTHER EDIBLE
L | cassava pellets, beans and soy beans,
_ rapeseed and soy oil

edible
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http://www.fao.org/ag/againfo/home/en/news_archive/2017 More Fuel for the Food Feed.html



Feeding Byproducts to Dairy Cows Creates Less
GHG Emissions than Composting or Landfill Disposal

70 grams
CO,-eq per kg of byproduct

Dairy cows consume large amounts of byproducts | Cows produce nutritious milk.

: : Landfills produce very little
not edible by humans to produce dairy products. Vallieiothe borilation.

v ->
——— s
Byproducts

328 grams
CO,-eq per kg of byproduct

All T 3448 grams
nutrients o~ CO,-eq per kg of byproduct

lost

Landfill disposal increases GHG emissions 49-fold compared to feeding.

Source: De Ondarza and Tricarico, 2021 https://doi.org/10.1016/j.jclepro.2021.128125
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Shut down food production where
there is excess?

22 Alitech’



| So, how do we do it?

Global cattle meat GHG emissions (1000 CO2e gigagrams) current vs. if developing nations . . .
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Need to increase nutrient
supply AND reduce
pollution — there is no OR

@ WORKING TOGETHER FOR A
Planet of Plenty"

* Ruminants reduce C by utilizing byproducts

» Simultaneous capture of nutrients

» Anaerobic digesters could capture some energy
* We must capture those nutrients
« That is our primary function




We talk a lot

about
emissions - is
that the whole
picture?

NAlitech’



Unprecedented levels of carbon dioxide and methane
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Radiative Forcing Source of change in radiative

Contributions, W/m?2 forcing since 1979, W/m2
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https://gml.noaa.gov/aggi/aggi.html



Methane is a short-lived climate pollutant

Stock

Gas

Carbon dioxide
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Atmospheric
Concentration

Flow

Gas
Methane (CH,)

Atmospheric
Concentration

%
(./ CLEAR Center

Day 1 Day 2 Day 3 Day 4 Day 5

Time

Day 1 Day 2 Day 3 Day 4 Day 5

Time

Stock gases will accumulate
over time, because they stay
in the environment.

Flow gases will stay stagnent,
as they are destroyed at the
same rate of emission.

Based on research by Myles R. Allen, Keith P. Shine, Jan S. Fuglestvedt,
Richard J. Millar, Michelle Cain, David J. Frame & Adrian H. Macey.
Read more here: https://rdcu.be/b1t7S
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Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018



Opportunity and scale
sequestratlon



Agriculture Is at the interface of
- Carbon Capture and Food Production
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Carbon footprint at Buck Island Ranch

* Previous calculated values (1998-2008):.

* Emissions: 10,884 metric tons of CO.e/year
* Enteric fermentation: 64%

« Estimates of sequestration by Bahia grass pasture: 17,813
metric tons CO,elyear

 NET POSITIVE sequestration of 6,929 metric tons
COge/vear

 Life cycle analysis opportunity to manage
environmental impact
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Lessons
learned from
activities at
Buck Island.:
Life cycle
analysis
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Cumulative GHG flux
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We can reduce GHGs by another 50+%!

Could beef production be part of a solution?

* Recent estimates* from life cycle analysis around the world:

» Growth efficiency strategies: 8% reduction in net GHGsS

« Carbon seguestration management strategies on grazed lands:
46% reduction in net GHG emissions per unit of beef

« Some operations are being seen as carbon sinks

*From Cusack et. al., 2021, Global Change Biology Vol. 27:1721
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Thank you!
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