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Topics:

• What is animal genetic improvement delivering 
(focus on beef cattle)

• developments

• Thinking about climate change – how does it guide 
selection and R&D

• Investment strategies for genetic improvement and 
R&D



What is happening – genetic change (beef):
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Trends:

- These are for $ gross margin per cow mated

- 1.4 and 0.7% of average gross margin per year

- Fully cost feed at current typical cost

- Have doubled 2005-2009 to 2015-2019

- Very large footprint across industry



Southern Livestock Adaptation R&D Program:

Some key findings 
Modelling suggests: 
•Climate change and impacts vary across locations. 
•Increased temperatures and decreased rainfall 
•Shorter growing seasons reduced stocking rates 

reduced profit 
•Some areas positive. 
•Small rainfall changes - big impacts on farm profit. 



Southern Livestock Adaptation R&D Program:

Some key findings 
Modelling suggests: 
•Climate change and impacts vary across locations. 
•Increased temperatures and decreased rainfall 
•Shorter growing seasons reduced stocking rates 

reduced profit 
•Some areas positive. 
•Small rainfall changes - big impacts on farm profit. 

Simple way to capture possible scenarios:

- Future will be dryer and warmer in most locations
- Feed grown will be likely less, and more variable

- Equivalent to cost of feed being higher



Genetic studies:



GHG Emissions – Cow Herd Pasture
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Multiple Trait Selection



What is Feed Cost? – No GHG Emissions

Feed Cost  = Daily Feed Intake * Feed Price

FP = Feeding Period

∑
FP



What is Feed Cost? – With GHG Emissions

Feed Cost  = Daily Feed Intake * Feed Price

FP = Feeding Period

∑
FP

* CO2-e Price

+

Daily Feed Intake ∑
FP

* CH4 Coef



Scenarios Examined

• Base Scenario (feed = $130 / tonne)
1.  $0 / tonne (carbon price)
2.  $20 / tonne
3.  $40 / tonne



Accounting for CO2-e
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Accounting for CO2-e

-0.8
-1.0

-1.1

-2

-1.5

-1

-0.5

0

0.5

1

$0 $20 $40 $60 $80

%
 c

ha
ng

e 
in

 1
 g

en
er

at
io

n

CO2-e/Product

0.4

-0.2

-0.7-1

0

1

2

3

$0 $20 $40 $60 $80

CO2-e/Feed

6.5

7.8

9.2

0

2

4

6

8

10

$0 $20 $40 $60 $80

Net Return/CO2-e



Accounting for CO2-e – Trait changes
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Accounting for CO2-e – Trait changes
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Impacts on Selection Indexes:

Pricing carbon is equivalent to increasing price of feed

• Rankings are sensitive to CO2-e cost

• Rankings are sensitive to the extent to which feed costs are taken 
into account

• Including CO2-e cost

• Simply pricing feed properly will result in reduced emissions

• The more representative the feed cost 
• less emphasis needed on CO2-e cost 

• $0/tonne – can’t assume nothing needs to be done



Consequences for Selection Indexes:

• Important to understand cost of feed
• Frame shift from endpoint targeted $Indexes, to feed cost 

and endpoint (quality) targeted $Indexes

• Challenge → many people do not know cost of feed

• Opportunity → determine the best possible answer

• Under cost = loss in $ return as feed will actually cost more
= excessive CO2-e cost needed



Opportunity: Genomic Prediction

1) measure lots (of animals)
phenotypes  and their DNA

 Reference population

2) A breeder tests
DNA on young animals

Prediction from DNA  genomic breeding values   
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Genomic prediction - performance records are Gold:

• The 3 P’s of genomics – phenotypes, phenotypes, 
phenotypes

AGBU 21

Goddard & Hayes (2009)



Developments and R&D & Adoption opportunities:

• Current selection emphasis reflects perceived price of feed, and received 
price of carbon

• Genomics offer scope to accelerate progress in reduction of methane 
output

• Animal genetic improvement is complementary to plant improvement, and 
to non-genetic strategies such as supplements

• Investment for the future:
• Identify best-bet future price of feed
• Invest in feed intake and methane data in genomic reference populations (eg Beef 

Information Nucleus etc)
• @$100 per animal, annual cost ~ $250k; spread over all animals genotyped, could be as little 

as $0.25 per head

• Selection indexes will optimally weight all traits:
• Key choice is feed + carbon price 10-15 years out



Livestock of the future:

Traits:
• Similar or smaller adult size
• Improved fertility and product quality
• Improved feed utilisation (=efficiency) and reduced 

methane output

Production systems:
• Genetic improvement within breeds will potentially 

enhance value of cross-breeding
• Driven by the genetic relationships between eating quality 

and system efficiency (including methane production) (weak), 
and adaptation and system efficiency (including methane 
production)
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