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Outline

• Why measure cattle welfare?
• Aim; to develop a benchmarking 

framework to validate care and drive 
improvement in feedlots

• Methods; pen-side observation
• Results; pilot study on 4 feedlots



Background: Australian feedlot industry 

Credit: Koojan Downs WA The Countryman  May 2023

• 2.8 million cattle turned off/year (↑)
• On feed 30-400+ days
• ​400 feedlots (500 - 50,000+ head)
• Mixed breeds, sex
• 50% of Australian beef now grain fed



Why is it important?
Public concern on-farm welfare
Threats to social license, a need for monitoring, 
? business opportunity

“Manage what you measure”

What is animal welfare?
…‘the physical and mental state of an 
animal in relation to the conditions 
in which it lives and dies’…

OIE  2014,  Futureye, 2018, Coleman et al., 2017



Three Concepts of Animal Welfare

Affective 
state

Naturalness

Biological 
fitness

Animal Function; 
(health, physiology) Subjective experience; 

(feelings, pain, fear)
+/- demeanour 

Natural behaviour Adapted from Fraser, 1997



Aim: To develop and pilot a protocol to 
benchmark welfare of lot fed cattle in Australia

- Measures - feasible, valid, reliable 
- use as internal self-audit or external benchmark 

• animal-  management- and environment- 
based measures

Credit: Aus Beef Sustainability Framework 2022



Methods: Protocol Development

Review existing 
protocols

Stakeholder 
engagement 

Pilot x4 
farms

timing, 
frequency, 
sample size

Industry consultants, 
retailers, animal welfare 
experts 



Five Domains Welfare 
principles

1. Nutrition Good feeding

2. Environment Good housing
3. Health Good health

4. Behaviour Appropriate 
behaviour

5. Mental state

The Five Domains (Mellor and Beausoleil 2015)   Welfare Quality® protocols (Blokhuis et al. 2010) .

# of measures 
in pilot

14

35
15

31

95 measures evaluated over 7 months

58 measures analyzed researchers* (x4 farms) in pilot



Methods:
Pen side assessment

Static feedlot information

Static animal

Climate

Behaviour

Static pen/ resource

Health

• Sites: handling, transport (load/unload) 
and in home pen

• Feed program; Short (70d), 
   Short/medium 70-120d or Long (>180d)
• Use Mobile app platform



Results:

• Analysis -58 metrics
• Principal Component Analysis 

(PCA) 
• PC1 Activity
• PC2 Feeding

• Generalised Linear Mixed 
Modelling (GLMM)

• n= 208 ‘observed’ pens
• 39% cattle multiple visits 

• 128.4 ± 52.9 head/pen (34 – 265)
• Four timepoints per visit; 7 months
8.00h 11.00h 14.00h 17.00h
•  10-15min /pen

Nov 
2021

May 
2022



Pen-side metrics collected 



Results: Coat cleanliness  and Human reactivity index (pen)

Average Reactivity Index responses of in a short/medium 
feed program (70 – 120d; n = 134). 

Average (± S.E.) ‘coat cleanliness 2’ score (1 – 10) of pens 
(n = 206) and Feedlot (A – D). 
1 = all cattle clean; 10 = all cattle heavily covered. 



Behaviour PC1 (activity) for feedlot, & time point (GLMM): effect time of day*

Observation time point – PC1 scores Feedlot – PC1 scores 



PC1 scores per replicate for feedlot & feed program (GLMM); effect of pen sample size 



Conclusions and recommendations 
• Pen level protocol was feasible, comprehensive and time efficient
• Pen-side assessments recorded twice daily: morning (07:00 – 08:00 h) - Mid 

Afternoon (14:00 – 15:00 h) to capture activity and rest
• 2 or 3 replicate pens to be monitored, per feed program and breed.
• Frequency of pen-side assessments is dependent on use by industry: 

Monthly: minimum frequency through a feeding program. 
• Future; weighting of metrics for overall benchmark
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