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Project Aims 
• Undertake a comprehensive review of the scientific 

literature on welfare measures and assessment.  
(Completed) 
– identify the most credible scientific 

measures/methodologies that could be developed into a 
uniform field index 

–  recommend where further research to validate welfare 
concepts and methodologies is required. 

 
• Examine novel methods to combine/integrate the best 

measures identified in the review into a uniform field 
index to assess animal welfare. (Report submitted) 
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Review Scope 

1. Brief historical overview and future 
challenges in animal welfare 

2. Conceptual frameworks for assessment 
3. Welfare assessment measures - science 
4. On-farm welfare assessment measures & 

systems 
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Recommendations 
On-farm welfare assessment systems 
• Level 1 

– Welfare management tool for producers 
– Feedback via within-enterprise welfare statistics 

• Level 2 
– Across-enterprise welfare statistics 
– Benchmarking to provide feedback on welfare 

performance and models for improved performance 
• Level 3 

– Industry-based data to inform standards and 
guidelines 

– Auditable procedure for welfare assurance 
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Conceptual Frameworks for 
Animal Welfare 

 

Biological 
Functioning 

Deviations from normality through 
measures of behaviour, physiology, health 
and productivity. 

....the animal state as regards to its attempt 
to cope with its environment (Broom 1986). 
 
1. What coping mechanisms have been  

initiated and to what extent. 
2. The extent of success/failure. 
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Conceptual Frameworks for 
Animal Welfare 

 

Mental 
Functioning 

Affective 
state 

Preference testing, behavioural demand,  
cognitive function/bias, qualitative behavioural 
assessment (QBA) 
(see reviews by Dawkins 2006, Boissy et al 2007, Mendl et al 2010 ) 

Affective or emotional state 
 
• Negative (pain, fear, hunger, anxiety) 
• Positive (pleasure, comfort, arousal) 
 
Highly challenging to assess but 
steady progress has been made. 
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Conceptual Frameworks for 
Animal Welfare 

 

 
Naturalness 

Animal (eg. behavioural repertoires) and 
environmental attributes. 
Congruence between the actual and 
preconcieved “ideal” production environment. 

Capacity for animals to express normal 
or natural behaviours – natural environment. 
 
What constitutes a natural environment? 
 
Concept driven more by philosophical 
precepts rather than evidence 
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Conceptual Frameworks for 
Animal Welfare 

 
Biological 

Functioning 

 
Mental 

Functioning 
Affective 

state 

 
Naturalness 

Domain of good 
welfare ? 
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Welfare Measures 
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Welfare Measures 
Behaviour Productivity Health Physiology Affective 

State 
Envornment 
& Resources 

Genetic 
variables 

Examples Fear of 
humans 

ADG Disease 
status 

Immune 
function 

Preference 
tests 

Stocking 
density 

Estimated 
breeding 

values 

Integrates impact 
of multiple 
stressors over time 

++ +++ + + + ++ na 

Validity +++ ++ +++ + ++ ++ ++ 

Repeatability ++ +++ +++ ++ ++ ++ ++ 

Indicates good or 
poor welfare 

+ good 
+++ poor 

+ poor 
? good 

++ good 
++ poor 

+ poor + poor + poor 

Application (on-
farm, R&D, QA) 

QA, R&D On-farm, QA, 
R&D 

On-farm, 
QA, R&D 

R&D R&D On-farm, 
QA, R&D 

On-farm, 
R&D 

Limitations 

Knowledge gaps 
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Input versus output measures 
Input or Resource Measures 

Nutrition 

Density 

Housing 

Stockmanship 

Output or Animal Measures 

BCS 

Health - lameness 

Reproductive 
performance 

Temperament 
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Challenge Evidence 

Attitudes Values 

Ethical values are inextricably linked with  
welfare assessment . 
Peter Sandoe (2011) - RSPCA Scientific Seminar      

Critical threshold 
Acceptable 
 
 
Unacceptable 
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Welfare Assessment Systems 



              National Animal Welfare RD&E Strategy  

Welfare Quality® 
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Welfare Quality® 
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AssureWel 

Laying Hen Protocol 
 
1. Feather loss 
2. Bird dirtiness 
3. Beak trimming 
4. Antagonistic behaviours 
5. Flightiness 
6. Management of sick/injured birds 
7. Mortality 
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Principles for design of  
an assessment system 

 

Purpose 
 

Parsimony 
 

Sufficiency 

Binder et al 2010 Environ Impact Assess Rev 30, 71-81 
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Purpose 
1. Compliance with policy, law and regulatory 

standards 
2. Assurance that aspects of welfare not 

articulated within 1 are met, e.g. freedom to 
roam in an outdoor environment 

3. Management and monitoring the welfare of 
livestock during production and processing 

4. Research into welfare impacts of practices 
and procedures 
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Proposal  
Unified Field Index 

– Framework for assessing welfare on farm 
Implementation process 

– Level 1 
• On farm risk assessment and risk management 

→ tools for better welfare management on farm 
– Level2 

• Across enterprise data analysis  
     → industry wide welfare statistics 

 → benchmarking of welfare performance 
 → goals and strategies for producers to improve welfare 

– Level3 
• Welfare assurance 

 → consumer confidence 
 → informed standards 
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Unified Field Index 

On farm measures 
Animals Resources  Management 
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Unified Field Index 

On farm measures 
Animals Resources  Management 
Behaviour 

Health 

Affect 

Production  

Reproduction  

Holistic  
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Unified Field Index 

On farm measures 
Animals Resources  Management 
Behaviour Feed  

Health Water 

Affect Climate 

Production  Social 

Reproduction  Comfort 

Holistic  Hygiene 
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Unified Field Index 

On farm measures 
Animals Resources  Management 
Behaviour Feed  Skills 

Health Water Husbandry practices 

Affect Climate Genetics  

Production  Social Records 

Reproduction  Comfort Review procedures 

Holistic  Hygiene 
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UFI Assessment Modules
Animals Resources Management
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Implement 
planMonitor

Risk assessment

Risk management
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Data analysis 

Industry Performance
Statistics
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Data analysis

Industry Performance
Statistics

Livestock Producers
• Feedback & support to improve 

practices and performance
• Benchmarking - confidential 

reports

Welfare Policy & Standards
• Industry performance data 

underpins new or refined welfare 
standards

Public and Markets
• Assurances about welfare 

performance.

Sheep culled in 
first lactation

your farmLe
ve

l 1
 (O

n-
fa

rm
) 

Le
ve

l 2
 (E

xt
er

na
l P

ro
ce

ss
es

) 

Level 3
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Level 1 example: Wool enterprise 

 
Identify hazards Likelihood & 

consequences Need to manage 

Management 
options Implement plan Monitor 

Risk assessment 

Risk management 
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Eg: Wool enterprise 

Death 
Disease 
Trauma 
Unsoundness 
Premature culling 

Identify hazards 
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Death 

Class of 
sheep 

Category Detail 

Weaners and 
adults 

Infection Flies, worms, fluke, foot rot, 
other 

Trauma Leg, neck, other 

Predation Dog, fox, bird 

Reproductive Dystocia, prolapse, mastitis 

Unknown 

Lost / not 
found 

Lambs Neo-natal 
lamb 
mortality 

Born dead, died after birth 
 

Identify hazards 
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     Disease not leading to death 

Category Detail 

Infection Flies, worms, fluke, foot 
rot, arthritis, navel ill, 
ARGT, other 

Reproductive Dystocia, prolapse, 
mastitis 

Identify hazards 

Hazards differ between  
properties and regions 
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  Trauma not leading to death 

Category Detail 

Adventitious 
injury 

Neck, leg, working dog bite 

Predation Wild dog, fox, bird 

Shearing and 
crutching cuts 

Skin, udder, breech 

Identify hazards 
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               Unsoundness & premature culling 

Category Detail 

Feet  Need categories of foot soundness 
Record individual and group treatments 

Teeth 

Backline  

Breech  Cover, wrinkle , dags 

Eyes and face 

Cancer  Ears, nose, vulva, other 

Teats Blind, shearing cut, lost due to mastitis 

Culled for age Assess for soundness against above categories 

Identify hazards 
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Eg: Wool enterprise – fly strike 

 
Identify hazards Likelihood & 

consequences Need to manage 

Management 
options Implement plan Monitor 

Risk assessment 

Risk management 



               National Animal Welfare RD&E Strategy   

Fly strike 
Management 

options 

Strategies Tools 

Breeding Sheep genetics: 
http://www.sheepgenetics.org.au/Home  
ASBVs: breech wrinkle, breech cover, dags, 
worm resistance 

Mulesing Best practices guidelines 
Pain relief 

Shearing dates Fly Boss: http://www.flyboss.org.au/ 

Crutching dates  Fly Boss 

Preventative chemicals Fly Boss 

Worm control Worm Boss: http://www.wormboss.com.au/ 

Monitor and treat 
struck sheep 

Fly Boss 
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Not prescriptive 
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Eg: Wool enterprise  

 
Identify hazards Likelihood & 

consequences Need to manage 

Management 
options Implement plan Monitor 

Risk assessment 

Risk management 
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Monitoring 

Use the UFI as the monitoring 
framework and start with the 

basics: 
Focus on monitoring and data 
records that provide key welfare 

performance statistics for the 
enterprise 

Monitoring 
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Sheep demographics 

Ewes 

joining 

scanning 

weaning 

shearing 

Lambs 

born  
dead or alive 

weaning 

shearing 

Rams 

joining 

de-mating 

shearing 

Hoggets/ 
wethers 

crutching 

shearing 

Record animal numbers at key calendar events 

culling 

Statistics: Total and percent deaths, lost animals & culls per annum 

Monitoring 
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Causes of death 
Class of 
sheep 

Category Detail Euthanased 
or 

found dead 

Weaners and 
adults 

Infection Flies, worms, fluke, foot rot, 
other 

Trauma Leg, neck, other 

Predation Dog, fox, bird 

Reproductive Dystocia, prolapse, mastitis 

Unknown 

Lost / not 
found 

Lambs Neo-natal 
lamb 
mortality 

Born dead, died after birth 
 

Statistics: Deaths classified by cause 

Monitoring 
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           Disease not leading to death 

Category Detail Individual 
animal 

treatments 

Mob 
treatments 

 

Infection Flies, worms, fluke, foot 
rot, arthritis, navel ill, 
ARGT, other 

Reproductive Dystocia, prolapse, 
mastitis 

Statistics: Incidence of disease classified by cause 

Worms: can we develop a statistic to describe the worm pressure on sheep: 
Some kind of area under the curve description of cumulative burden 

Monitoring 
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               Trauma not leading to death 

Category Detail Individual animal 
treatments 

Adventitious 
injury 

Neck, leg, working dog bite 

Predation Wild dog, fox, bird 

Shearing and 
crutching cuts 

Skin, udder, breech What sort of index of 
shearing trauma can 
we develop? 

Statistics: Incidence of trauma classified by cause 

Monitoring 
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                Unsoundness & reasons for culling 

Category Detail Numbers 

Feet  Need categories of foot soundness 
Record individual and group treatments 

Teeth 

Backline  

Breech  Cover, wrinkle , dags 

Eyes and face 

Cancer  Ears, nose, vulva, other 

Teats Blind, shearing cut, lost due to mastitis 

Culled for age Assess for soundness against above categories 

Statistics: Incidence of unsoundness and reasons for culling  

When to measure:   Annual inspection 
    All culled sheep including culled for age 

Monitoring 
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Welfare statistics 

• Total and percent deaths, lost animals & culls 
per annum 

• Deaths classified by cause 
• Incidence of disease classified by cause 
• Incidence of trauma classified by cause 
• Incidence of unsoundness and reasons for 

culling  
 

Targets for annual review and improvement 
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Level 1 Example: Wool enterprise 

On farm measures 
Animals Resources  Management 
Behaviour Feed  Skills 

Health Water Husbandry practices 

Affect Climate Genetics  

Production  Social Records 

Reproduction  Comfort Review procedures 

Holistic  Hygiene 
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Eg: wool enterprise – husbandry practices 
Procedure Method By whom Welfare 

risks 
Controls Monitoring 

Castration Rings 
without 
pain relief 

Contractor Fly strike, 
infection, 
weight loss 

Preventative 
chemicals 
 

Inspect flock 
weekly 
Weigh at weaning 

Tail 
docking 

Te Pari 
knife 

Contractor 
 

Fly strike, 
infection, 
weight loss 

Preventative 
chemicals 
 

Inspect flock 
weekly 
Weigh at weaning 

Mulesing 

Weaning 

Shearing 

Crutching 

Hoof 
trimming 

Drenching 
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Summary 
Purposes 
• Level 1 

– Welfare management tool for producers 
– Feedback via within-enterprise welfare statistics 

• Level 2 
– Across-enterprise welfare statistics 
– Benchmarking to provide feedback on welfare 

performance and models for improved performance 
• Level 3 

– Industry-based data to inform standards and 
guidelines 

– Auditable procedure for welfare assurance 
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Summary 
Some thoughts on implementation 
• Level 1 

– Industry by industry 
• Needs tailoring to each type of livestock production 

– Web based tools + workshops 
– Use current commercial livestock data recording software 
– Voluntary scheme 

• Level 2 
– Needs central data processing unit 
– Web based data upload 
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Summary  
Key features 
• Empowers producers to own and manage welfare 
• Welfare as a continuous performance attribute of 

the enterprise 
• Most practices and many records already in place 
• Practices and processes reframed in language and 

concepts of welfare 
• Modeled on successful quality assurance 

programs and benchmarking programs used in 
other Australian agricultural industries 

• Evolving system refined through experience 
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The opportunity 

 
Cross-sectoral initiative to establish a 

Livestock Welfare Management Program 
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