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Outline

• How much animal protein do we consume in the U.S. 
and globally?
• Does “less meat” really mean “less heat”?

• What’s the role of ruminants in a sustainable food 
system?
• Are they an environmental nightmare, or a sustainable 

solution?
• What opportunities do we have to improve?
• Are we leaving environmental and economic efficiency on 

the table?
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T o d a y, a s  m a n y  a s  h a l f  o f  a l l  A m e r ic a n  

c o n s u m e r s  w a n t  m o re  p la n t - b a s e d  

f o o d s  in  th e i r  d ie t , a n d  4 0  p e rc e n t  a re  

o p e n  to  re d u c in g  m e a t  c o n s u m p t io n . 

I n c re a s in g  n u tr i t io u s  p la n t - b a s e d  
o p t io n s  c a n  h a v e  p o s i t iv e  im p a c ts f o r  

o u r  c o n s u m e r s  a n d  f o r  o u r  p la n e t .

M a x  B u r g e r s  m a y  n o t  b e  w e l l - k n o w n  o u ts id e  i t s  

N o r th e r n  E u ro p e a n  b a s e  o r  i t s  c o l le c t io n  o f  g ro w in g  

s to re s  in  th e  M id d le  E a s t , b u t  i t ’s  b e e n  q u ie t ly  

im p le m e n t in g  a  s t r a te g y  o v e r  th e  la s t  1 0  y e a r s  to  re d u c e  

re d  m e a t  c o n s u m p t io n . R e m a r k a b ly, th e  c o m p a n y  i s  n o w  
c h a s in g  a n  a m b i t io u s  ta r g e t  to  in c re a s e  p u rc h a s e  o f  n o n -

re d - m e a t  m e a ls  to  5 0  p e rc e n t  o f  s a le s  b y  2 0 2 2 .

“ T a s te  i s  e v e r y th in g . T h e  g o a l  i s  a lw a y s  to  e n s u re  th a t  

g re e n  b u r g e r s  ta s te  e v e r y  b i t  a s  g o o d  a s  re d  m e a t  

b u r g e r s ,”  

https://medium.com/nestle-usa/exploring-the-benefits-of-meatless-meals-acbee7375526?source=---------1----------------
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“Agriculture is a sector that spans all the 
multitude of environmental problems,” he 
[lead author Poore, University of Oxford] said. 
“Really it is animal products that are 
responsible for so much of this. Avoiding 
consumption of animal products delivers far 
better environmental benefits than trying to 
purchase sustainable meat and dairy.”

The analysis also revealed a huge variability 
between different ways of producing the 
same food. For example, beef cattle raised on 
deforested land result in 12 times more 
greenhouse gases and use 50 times more 
land than those grazing rich natural pasture. 
But the comparison of beef with plant 
protein such as peas is stark, with even 
the lowest impact beef responsible for six 
times more greenhouse gases and 36 
times more land. 

Agriculture + forestry in the United 
States is a net sink of carbon 
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Source: USDA-ERS Food Availability Data System 

Productivity is a key driver in im proving 
sustainability

8
Sources: USDA-ERS, NASS, and Census Bureau
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Long-term trends do not suggest a large 
rise in global per capita beef consumption

G lobal farm  anim al and hum an 
population trends
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1961 2016 % change
C a t t l e ,  b e e f  a n d  d a i r y 9 4 2 ,1 7 5 ,0 6 9  1 ,4 7 4 ,8 8 7 ,7 1 7  5 7 %

B u f f a l o 8 8 ,3 2 1 ,8 0 7  1 9 9 ,2 8 0 ,2 2 8  1 2 6 %

G o a t s 3 4 8 ,7 2 6 ,7 9 3  1 ,0 0 2 ,8 1 0 ,3 6 8  1 8 8 %

S h e e p 9 9 4 ,2 6 8 ,7 3 6  1 ,1 7 3 ,3 5 3 ,7 9 0  1 8 %

T o t a l  r u m i n a n t s 2 ,3 7 3 ,4 9 2 ,4 0 5  3 ,8 5 0 ,3 3 2 ,1 0 3  6 2 %

C h i c k e n s 3 ,9 0 6 ,6 9 0 ,0 0 0  2 2 ,7 0 5 ,4 1 7 ,0 0 0  4 8 1 %

T u r k e y s 2 0 4 ,2 4 1 ,0 0 0  4 6 8 ,7 4 5 ,0 0 0  1 3 0 %

P i g s 4 0 6 ,1 8 0 ,3 6 4  9 8 1 ,7 9 7 ,3 3 9  1 4 2 %

H o r s e s 6 2 ,1 6 1 ,2 0 8  5 9 ,0 4 8 ,1 9 4  - 5 %

H u m a n s 3 ,0 9 0 ,3 0 5 ,2 7 9  7 ,4 6 6 ,9 6 4 ,2 8 0  1 4 2 %

S o u r c e : U N  FA O S T A T  D a ta b a s e
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Change in global cattle herd with different productivity 
scenarios, assuming 9.8 billion persons population and 
flat per capita beef consumption in 2050

S o u rc e : U N  FA O S TA T  d a ta b a se

Fundamental value proposition of beef to the food system is the 
transformation of lower value resources (plants, land bases) to 
higher value protein, micronutrients, and ancillary products

What can we do to enhance this upcycling value while 
minimizing unwanted negative outcomes and increase social 

acceptability?

12
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Carbon footprints across anim al 
agriculture

N o t e : F u n c t i o n a l  u n i t  =  

k g  o f  p r o t e i n

Source: UN FAO, 2013. Tackling Climate Change through Livestock

Pounds of feed per 
pound of product, 

live weight

Pounds of human-
ediblefeed (e.g., 

corn, soy) per 
pound of product, 

live weight

13.8

1.6

2.5

U.S. average 
grain-finished 
beef (full life 
cycle)*

Broiler chicken 
(AvigenROSS 308 
@ 40 days)

Pork(Wilkinson, 
2011)

1.6

1.4

2.0

*From Rotz et al., unpublished data under review **Using DIAAS from Ertl et al., 2016

2.53

0.85

0.70

Net protein 
contribution** (values 
> 1 mean more high 

quality protein 
generated than used)

15
Source: https://www.farmland.org/initiatives/farms-under-threat 

The United States has the most 
environmentally-efficient  beef 
production system in the world

But, what opportunities are we leaving on the table?

Source: US Beef Sustainability Assessment
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Beef em issions intensities, 2014
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N ig e r  2 0 3
Emissions intensities from the FAO use flat 

emissions factors (multiplied by # of animals) –
can we assume this is true in the United States 
over time? Body size/weights have increased as 

has DMI –DMI is a key driver determining enteric 
methane emissions. 

Cow weights and fed cattle weights 
have increased linearly over tim e
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Cow weights as a percent of finished cattle 
slaughter weights have remained relatively 
consistent over time
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Cow maintenance energy requirements per 
kg of beef produced in the U.S. have 
remained flat over the past 20 years
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Beef production for every hectare of land required to 
meet cow maintenance energy requirements for cows 
has remained flat for past 20 years
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d e n s ity  p e r  k g  D M ; 6 8 0  k g  D M /a c re  ave rag e  fo r  g ra zin g  la n d s
S o u rc e : U S D A - N A S S

W hat are we leaving on the table?

• We have made progress towards being a more sustainable 
industry, but opportunities remain
• What can we take from our monogastric friends?
• Focus on both components of the feed-to-gain ratio – we’re likely nowhere close to the biological efficiency potential of cattle
• Focus on increasing red meat yield, decrease whole industry 

maintenance energy costs, avoid producing “extra fat”
• How can we take further advantage of cattle being 

ruminants?
• If our feed efficiency metric is lbs. of DM feed/lb. of product 

produced, beef (and other ruminant meats) will lose every time to monogastric species
• We should enhance human edible-to-human edible protein 

conversion efficiency
• C a n  w e  a d d  m o r e  t o t a l  g a in  o n  fo r a g e  c o s t - e f fe c t i v e l y  a n d  s t i l l  p r o d u c e  a  

s u p e r io r  e a t in g  e x p e r ie n c e  p r o d u c t ?  C a n  w e  g e t  m o r e  g a in  o u t  o f  e v e r y  lb .  
o f  h u m a n  e d ib le  fe e d  c a t t le  e a t ? 22

W hat are leaving on the table?

• Beef’s sluggishness in responding to sustainability concerns 
has created a “sustainability” marketing opportunity for 
“alternative proteins”
• Current public and private efforts to benchmark and improve 

sustainability are great, but we are late to the game
• Tough to quantify a tangible effect on demand, but should be 

taken seriously

23

The beef community uses a 
technology that produces high-

quality protein from solar 
energy locked within human 

inedible plants. The technology 
produces a natural organic 
fertilizer, and is mobile 

without using fossil fuels. The 
technology self-replicates.

Food for thought

Photo Courtesy of Oklahoma State University

The technology is…
Cattle.
Beef is the original plant-based
meat.
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THANK YO U

For more information, please visit:
http://beefresearch.org/beefsustainability.aspx

http://beefresearch.org/beefsustainability.aspx

