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Breeding livestock for sustainable systems



People – Planet – Profit

Livestock production: Quadruple Bottom Line:
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Breeding livestock for sustainable systems 

Sustainability: classically, the Triple Bottom Line:



Profit:
selection index: Hazel (1943)
food security
"feed the globe"     "nourish the world"

People – Planet – Profit – PigsPoultryPuminantsPhish  

PigsPoultryPuminantsPhish:
animal welfare



People – Planet – Profit – PigsPoultryPuminantsPhish  

People:
social justice (e.g. biopiracy: Access & Benefit Sharing)
food safety (e.g. cholesterol, PUFA; Salmonella, Listeria etc)

Planet:
resource efficiency
environmental efficiency
biodiversity (e.g. AnGR management)
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Planet:
resource efficiency
environmental efficiency

PigsPoultryPuminantsPhish:
animal welfare

Lotta Rydhmer (16:30 today)
session 28 (Tuesday afternoon)
session 77 (Thursday morning)



Environmental efficiency: 
Greenhouse gas emission

www.recpnet.org/wp-content/themes/recpnet/images/recp/list2.jpg



livestock production CO2eq, worldwide:
15 % of human-made
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every livestock sector shows a huge variation in 
emission intensity (= kg CO2eq per kg protein), 
more so at the higher levels
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...analysis of production technologies when one or more outputs are economically and/or socially undesirable, or so-to-say “bad.”

The by-production of bad outputs is an inherent attribute of many production processes. In agriculture, some examples of such processes 
include [...] dairy farming where the production of desirable dairy products like milk is accompanied by the natural but undesirable generation 
of nitrogen surpluses.  



How to deal with bad outputs
1. Reduce the number of bad-output-generating units
• Our output-generating 

units are the animals

• Overhead cost

• Improved productivity  
fewer animals  less bad 
output

• Improved productivity  
more good output

• Milk production, growth 
rate, leanness, fertility, 
litter size

data from
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Number of pigs (standing population) 
per 1000 kg pork protein
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Number of cattle (standing population) 
per 1000 kg beef & milk protein



How to deal with bad outputs
1. Reduce the number of bad-output-generating units

2. Many non-genetic approaches

3. Make those units more efficient









For example, by improving 
productivity by animal breeding

For example, by improving 
efficiency by animal breeding
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Livestock breeding can influence direct emissions:
• Enteric CH4
• Manure Management CH4
• Manure Management N2O



ManMan 
N2O

Pig breeding can influence direct emissions:
• Enteric CH4
• Manure Management CH4
• Manure Management N2O



Pomar et al (2009) Rev Bras Zootec 38 suppl

Animals vary in terms of their 
amino acid requirements, due to 
variation in
• gross body protein deposition

(~ lean tissue growth rate)
• body protein composition
• muscle
• connective tissue
• gastro-intestinal
• other tissues

• net efficiency of nitrogen 
metabolism


