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Our challenge How do we deliver 
optimal, 
ethical, 
safeand 
sustainableanimal 
production by 2050?
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1. Introduction



hǳǊ ǉǳŜǎǘ ŦƻǊ ŦƻƻŘ ΧΦ

Source: Richard Kock, 2014



aƻǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
more than 570 million 
farms are small and 

family-run

Small farms (less than 
2 ha) operate about 
мн҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
agricultural land

Family farms operate 
about 75% of the 

ǿƻǊƭŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ

Of approx.  770 million 
people surviving on less 
than USD 1.90 per day, 

about half depend 
directly on livestock for 

their livelihoods, 
frequently on land 

unsuitable for croppingPhoto credits: Robyn Alders
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Classification of livestock production systems

Source: Adapted from Steinfeld et al. (2006) by Alders et al. (2021)

https://doi.org/10.1093/af/vfab047


2. General contributions
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Animal traction

Supporting crop production with 

draught power, transport, and manure

Photo credit: FallouGueye, FAO, 2020
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Natural fibre

Photo credit: Robyn Alders, 2021

ÅBiodegradable

ÅFire resistant

ÅCarbon sequestration

ÅCan be regenerative
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Sociocultural & religious

A. Chiapas Sheep breed cared for by Tzotzil shepherdesses in Mexico; prohibited to kill them 

B. Mayan Tzotzil weaver transforming wool into traditional garments

Photo credit: Raul Perezgrovas-Graza, 2019
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Human health & wellbeing

Source: https://www.indianpediatrics.net/mar2021/mar-219-223.htm

Å Production of anti-sera 
- antivenoms and antitoxins

Å Animal hormones and xenografts 
- insulin

- heart valves

Å Service and therapy animals, e.g.
- horses in the defense services

- therapy animals for mental health support

Å Draught power
- multiple species across multiple countries



3. Contributions to 
sustainable development



The agriculture, human nutrition and health nexus

ÅMore foodÍ better nutrition

ÅMore cropsÍ less stunting

ÅStunting - long-term cumulative impacts 

- Childrenïhealth, physical and cognitive

development capacity 

- Adults - productivity losses

Å 11% of gross national product in 

Africa and Asia lost annually due to malnutrition

Photo credit: Robyn Alders, 2014



What is malnutrition?

Undernutrition

ÅStunting

ÅWasting

ÅUnderweight

ÅMicronutrient 
deficiencies

Overnutrition

ÅOverweight

ÅObesity
Malnutrition

Good nutrition requires good food, good care and good health!

Malnutrition is bad nutrition!



A quick comparison of the anatomy 

behind differing nutritional physiologies

Classification Herbivore Omnivore Carnivore

Diet required 

for good 

health

Eats plant-

source food only

Eats plant- and animal-source food Eats primarily 

animal-source 

food

Illustrative 

species

Sheep
Ovis aries

Human
Homo sapiens

Dog
Canis familaris

Cat
Felis catus

Illustration of 

comparative 

length of 

digestive 

tract



Carrying capacity of U.S. agricultural land: 

Ten diet scenarios

Source:  https://www.elementascience.org/articles/116 Arable land in US = 17.5% of land area

The omnivorous diets 

on this chart reflect 

four patterns, each 

with more or less 

vegetarian influence. 

The smaller the 

percentages reflect 

less animal products 

in that diet.

https://www.elementascience.org/articles/116


Chicken liver, 

fried

9 g

Micronutrient content

Recommended Nutrient Intake 

(RNI) for Vitamin A for a 

breastfeeding mother:   

950 µg/d 

Fresh papaya

704 g

Orange 

sweet 

potato, 

cooked

220 g

Credit: Julia de Bruyn 2016

Spinach, 

cooked

148 g



Nutritional contributions of animal-source foods

To reach the recommended daily intake of 18 mg of iron, a woman 

would have to eat at least 8 times more spinach than cooked liver. 

Iron found in vegetables (i.e. non-haem iron) is also harder for the body 

to absorb, because it is usually bound to fibre. 

Credit: Gupta, 2016. Nature.

Presence of haem iron enhances uptake of non-haem iron



Nutrient distribution in chicken carcases (i)

Distribution of iron

amongst a whole 

chicken carcass

= Head

= Neck

= Back

= Wing

= Giblets

= Breast

= Drumstick

= Thigh

= Feet

Chan, et al.  2017.  Whatôs in a Chicken? Comparing the nutrient value, 

potential to meet nutrient requirements and health-cost effectiveness of whole 

and frozen chickens.  BVSc Honours Dissertation, University of Sydney.



Zinc Vitamin B12 Vitamin A Folate

Thiamine Protein Energy

Chan et al.  (2017)

Nutrient distribution in chicken carcases (ii)



Chan et al.  (2017)

(Muscle & bone only)

Nutrient distribution in chicken carcases (iii)



Chan et al.  (2017)

Nutrient deficiencies 

rarely appear alone

Nutrient distribution in chicken carcases (iv)
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How we currently value food é

$3.00/2L
$2.40/2L

What $1 gets you in terms of daily nutrient requirements

Energy     19% vs 17%

Protein     45% vs 0%

Total fat    32% vs 0%

Sugars     32% vs 100%

Calcium    99% vs 0%



Loss of Agrobiodiversity

ü The 9 million Holstein dairy cows in the US 

- descended from 2 sires

- female effective population size < 50

ü Commercial chicken genetics lack diversity 

and are controlled by 4 major companies 

for both broilers and layers

27

Biodiversity and agrobiodiversity loss (I)

Freeimages.com

https://www.scientificamerican.com/article/from-two-bulls-nine-million-dairy-cows/
https://www.sciencedaily.com/releases/2008/11/081103192314.htm

