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Sub-Title

Population Protein 
Intakes and Food 
Sustainability 
Indices: The Metrics 
Matter 
(Moughan, 2021)

• Population protein 
intakes and associated 
environmental metrics 
are based on gross 
protein

• Does not account for 
digestibility or amino 
acid composition

Average per-capita protein consumption relative to 
requirement for 205 countries and territories

(Moughan, 2021)



• Corrected for protein quality, protein intakes may be 

found to be limiting

• Protein digestibility

• Amino acid profile

• 103 countries not meeting DIAAS requirement 

• These metrics need to be considered when 

discussing future food systems

Original data set Corrected for digestibility Corrected for amino acid profile

Population Protein 

Intakes and Food 

Sustainability Indices: 

The Metrics Matter 
(Moughan, 2021)



Sustainability 

Credentials

• Corrected for digestibility 

and amino acid composition

• Metrics matter
(Moughan, 2021)



Sustainability 

Credentials

(Moughan, 2021)

• Corrected for digestibility and 

protein quality changes the scale

• Metrics matter



But cows are eating 
my food!



Animals 
competing 
for our 
food?

• 86% of global livestock feed 

is inedible by humans

• Livestock, particularly cattle, 

are well-suited to upcycle 

inedible raw materials into 

high-quality protein and 

nutrient-rich foods

(Mottet et al., 2017)
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49x
All 
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lost



Shut down food production where 
there is excess?

18%
6%



So, how do we do it?

• Rapid progress in countries 

with less industrialized 

agriculture

• Regenerative/intensive 

grazing practices

• Byproducts/food waste 

capture

• Continue to focus and improve 

industrialized agriculture

• Focus on both food security 

and long-term sustainability



Need to increase nutrient 

supply AND reduce 

pollution — there is no OR

• 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?



Source:  NASA.GOV

Unprecedented levels of carbon dioxide and methane



What’s the problem? (NOAA data on warming)
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Methane is a short-lived climate pollutant

Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018



Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018



sequestration 
Opportunity and scale of 



Agriculture is at the interface of 
Carbon Capture and Food Production



Carbon footprint at Buck Island Ranch

• Previous calculated values (1998-2008):

• Emissions: 10,884 metric tons of CO2e/year
• Enteric fermentation: 64%

• Estimates of sequestration by Bahia grass pasture: 17,813 
metric tons CO2e/year

• NET POSITIVE sequestration of 6,929 metric tons 
CO2e/year

• Life cycle analysis opportunity to manage 
environmental impact



Lessons 
learned from 
activities at 
Buck Island: 
Life cycle 
analysis

Grazed

Ungrazed



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 GHGs

• Carbon sequestration 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



Thank you!


