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Breeding livestock for sustainable systems

Sustainability: classically, the Triple Bottom Line:

People — Planet — Profit
Livestock production: Quadruple Bottom Line:

People — Planet — Profit — PigsPoultryPuminantsPhish




People — Planet — Profit — PigsPoultryPuminantsPhish

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

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)




People — Planet — Profit — PigsPoultryPuminantsPhish

Lotta Rydhmer (16:30 today)

PigsPoultryPuminantsPhish:
animal welfare ‘ session 28 (Tuesday afternoon)

session 77 (Thursday morning)

Planet:
resource efficiency
environmental efficiency
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Environmental efficiency:
Greenhouse gas emission
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www.fao.org/gleam/dashboard-old/en/

How does the carbon footprint of protein-rich foods compare? S

Greennouse gas emissions from protein-rich foods are shown per 100 grams of protein across a global sample of

livestock production CO,eq, worldwide:

(o) 38,700 commercially viable farms in 119 countries.
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Empir Ecgn (2018) 54:1-6 @ CrossMark
https://doi.org/10.1007/s00181-017-1231-8

Good modeling of bad outputs: editors’ introduction

Subal C. Kumbhakar! . Emir Malikov?

...analysis of production technologies when one or more outputs are economically and/or socially undesirable, or so-to-say “bad.”

Assume there are n decision-making units (DMUs). Each DMU has three factors: inputs, good
outputs, and bad (undesirable) outputs, which are represented by three vectors: xeR™, }/gERS:’,
and y?eR>?, respectively. The definition of the matrices is from Equations (1)-(9) [46].

ener gies Energies 2020, 13, 5962; doi:10.3390/en13225962 m\D\Py X = [x1,.-., xn] cRMXn (1)
Article B g g1 s Xn

. . . Y =1Y?, ..., Y| eR™ 2
Benchmarking Sustainable Manufacturing; | i] R (2)
A DEA-Based Method and Application vb — [Ylly LY ] cRS2Xn (3)
Jun-Der Leu, Wen-Hsien Tsai *, Mei-Niang Fan and Sophia Chuang The pOSSlblllty set (P) can be defined as
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How to deal with bad outputs
1. Reduce the number of bad-output-generating units

* Our output-generating
units are the animals

e Overhead cost

* Improved productivity —>
fewer animals — less bad
output

* Improved productivity —>
more good output

* Milk production, growth
rate, leanness, fertility,
litter size
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How to deal with bad outputs

1. Reduce the number of bad-output-generating units For e;

prodt

2. Many non-geonetic approaches

19.2%

For example, by improving

3. Make those u:nits more efficient
efficiency by animal breed
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Livestock breeding can influence direct emissions:
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Pig breeding can influence direct emissions:
* Enteric CH,
* Manure Management CH,
* Manure Management N,O
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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
e gastro-intestinal
* other tissues

* net efficiency of nitrogen
metabolism
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Pomar et al (2009) Rev Bras Zootec 38 suppl



