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Horizon Series:
Livestock and Society: Does the 
Future of Food Include Livestock?
White Paper Highlights with Dr. Vaughn Holder

As part of its Horizon Series, the Livestock Research Innovation Corporation (LRIC) has written 
a series of white papers on the issues that will have a direct impact on the future of Ontario’s 
livestock industry. 

Dr. Vaughn Holder discusses the role of livestock in food systems and his belief, backed up 
by scientific research, that the future of global food security can—and indeed must—include 
livestock. Holder is Research Project Manager in Beef Nutrition with Alltech, with a master’s 
degree in ruminant nutrition and microbiology from the University of Pretoria and a PhD in 
ruminant nutrition from the University of Kentucky. 

“We usually talk about 2050 and producing enough food to feed the world in 2050, but 
that’s the wrong conversation.” 

Human protein intake and associated environmental metrics for the world’s 205 countries and 
territories are based on gross protein and don’t account for digestibility or amino acid composition 
of that protein. When those additional parameters are considered, only about one third of those 
countries and territories are protein secure with two thirds having a protein intake that is below 
required levels. 

“Any conversation about sustainability and reducing food production is quite 
irresponsible. We don’t need more calories; we need more nutrients.”

When protein intake is corrected for digestibility and amino acid composition, it also generally 
levels the playing field when it comes to how much land and water are used and the 
greenhouse gas emissions levels of crop and livestock production. That’s why the answer isn’t as 
straightforward as simply proposing the elimination of livestock agriculture, Holder notes, and it’s 
important to understand what the knock-on effects of changes are.

“Livestock, particularly ruminants, let nutrients enter our human food system that 
normally wouldn’t, like grasses, leaves, crop residues, fodder crops, oilseed crop and 
by-products.”
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Only about four per cent of the world’s land is suitable for growing crops, which is not enough to 
feed the world’s population. Cattle can digest poorer quality grasses from pasture and rangeland 
and turn it into protein. Poultry and pigs can be fed a balanced diet that includes corn and 
soybeans, for example, that will result in more protein than if the same corn and soybeans were 
consumed directly by people. 

“United Nations data suggests 86% of global livestock feed is inedible to humans so 
livestock is performing a service by keeping all that human inedible feed out of the 
plant carbon cycle.”

Research has shown that feeding by-products to dairy cows creates less greenhouse gas 
emissions (70 grams of CO2 equivalents per kilogram of by-product) than composting those 
products (328 grams) or sending them to landfill (3448 grams), for example.

“Reducing meat production in North America will not reduce global meat demand.” 

Shifting meat production to other parts of the world where it may well have a much higher carbon 
footprint will effectively cause emissions from meat production to increase. And replacing food 
production with food processing—the creation of plant-based meat, milk, and egg products—
is not bringing new protein into the human food system, but rather just creating new uses for 
existing ones. 

“It’s not all doom and gloom—we can increase food production while reducing 
greenhouse gas emissions if we use the resources and the knowledge we have.” 

If what is known about efficient livestock agriculture is applied to parts of the world where it 
can make a difference, carbon emissions could be reduced by as much as 45%. That includes 
capturing unused nutrients from grasslands through grazing, preventing carbon from going into 
landfills by feeding by-products to livestock, and ensuring ranchers and livestock farmers are paid 
for carbon sequestration activities. 

“We can make much more food with the same environmental footprint as before if we implement 
things we know will improve the efficiency of livestock,” Holder says. “The world is hyper-focused 
on emissions without also considering sequestration, and agriculture is essentially the only 
industry that has carbon capture as its central function.”

Watch the full webinar or review the white paper at livestockresearch.ca/white_papers.
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