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Australian pig industry

Breeding herd size: 274,000 sows

Annual slaughter: 5.3 M pigs

Production systems:

Indoor/ecoshelter~ 90%

Free-range~ 10%

Pig producers: 1,400

▪ 400 producers-90% production

▪ 1000 producers-10% production

Pork consumption ~ 28 kg

Fresh ~ 12 kg

Processed ~ 16 kg

Imported processed ~ 70%
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Rivalea Australia

▪ Rivalea is one of the largest pig producers in 
Australia producing ~18% of the national pork 
volume

▪ Our people are the single biggest contributor to the 
delivery of quality animal welfare

▪ Implementing systems that provide 

opportunity for enhanced welfare

“Care for every pig, every day”
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Enhancing welfare…

▪ Not simply the absence of negative experiences

▪ Presence of positive experiences!

▪ Aims of welfare program:

▪ Increase the number and range of normal, 

natural species specific behaviours 

▪ Prevent development of abnormal behaviours 

▪ Promote positive welfare states

▪ Increase the animal’s ability to cope

▪ Increase positive interactions between stockpeople and pigs

▪ Improve pig performance

▪ Enrichment is only one aspect of enhancing welfare

▪ Excellent management and care is critical
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Legal/customer/societal 
requirements

▪ Model Code of Practice for the Welfare of Animals-Pigs

▪ Recommends enrichment to reduce tail biting

▪ Review of MCOP in future

▪ Supermarkets-welfare policies and standards 

▪ RSPCA AFS 

Significant investment in welfare R&D 

Australian Pork Limited (APL)/Pork CRC/APRIL , AWSC, pork  

producers, etc
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Satisfying the natural behaviour of 
pigs…

▪ Which behaviours are most 

important to him?

▪ Ensure he is healthy, 

grows and experiences 

opportunity for 

enhanced welfare
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Natural behaviour of pigs

▪ Social behaviour

▪ Feeding behaviour

▪ Maternal behaviour

▪ Sexual behaviour

▪ Resting behaviour

▪ Drinking behaviour

▪ Thermoregulation-huddling, wallowing

▪ Sick and compromised pig behaviour
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Abnormal behaviours

▪ Welfare problems can arise when mismatch between 

the pig’s behavioural needs and it’s environment

▪ Abnormal behaviours compromise health, welfare 

and performance of pigs

▪ Cannibalism -Tail and ear biting 

▪ Piglet savaging

▪ Stereotypies 

▪ Belly nosing

▪ Oral, nasal, and facial behaviours (ONF)-sham chewing, bar biting
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Social behaviour

▪ Pigs are social animals that live in social groups

▪ Matriarchal herd

▪ Contact animals

▪ Teat order

▪ Dominance hierarchy
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Enhancing positive social 
behaviour

▪ Gestating sows housed in groups 

▪ Social contact, locomotion, dominance hierarchy

▪ Limit sow aggression to ensure good welfare and 

reproductive outcomes

▪ Stable social group stable, reduce stocking density, enrichment

▪ Don’t mix sows into groups at critical times-reproductive 

performance

▪ Facilitate access to resources such as feed, water, lying space 

etc

▪ House boars with sows at mixing

▪ Boars housed individually or raised together
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Feeding and foraging behaviour

▪ Pigs in semi-natural conditions spend 50% of time 

foraging

▪ Pigs will perform this foraging behaviour even when 

they are satiated

▪ Socially facilitated
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Enhancing feeding and exploratory 
behaviours

▪ Concentrate feed readily provided to ensure 

nutritional requirements are met for health, growth 

and reproduction

▪ Feeding systems designed to reduce aggression

▪ Electronic sow feeders, protection at feeder, sufficient feeding 

space/pig

▪ Enrichment programs to encourage exploratory 

behaviour 
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Developing enrichment programs for sows

Pork CRC 8C-008; Animal Welfare Science Centre
(Jongman et al, 2017)

By 2020, all Rivalea sows 
will have access to 

enrichment for part of 
their breeding cycle.

PURPOSE OUTCOMES IMPLEMENTATION

Investigate different 

types of enrichment for 

gestating sows

Sows had positive 

interactions with 

enrichment.

Enrichment reduced 

injuries and could 

potentially improve 

productivity.      
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Maternal behaviour 
Background to farrowing research

▪ Behaviour exhibited by mothers towards their young 

▪ Survival, growth and development-physically and behaviourally

▪ Functional and biological purpose-biological fitness

▪ Driven by endogenous hormones
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Components of sow maternal 
behaviour

▪ Selection of the birth site and isolation

▪ Site formation 

▪ nest-building activities, gathering straw, 

pawing, turning around in circles

▪ Parturition

▪ Acceptance of the young and suckling

▪ Defence of the nest and her litter

▪ Remain in the nest with litter for 7 days then re-join 

the herd
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Enhancing maternal behaviour

▪ Development of loose farrowing systems

▪ Nesting material

▪ Social interaction

▪ Increased floor space

▪ Increased opportunity for maternal

bonding

▪ Piglet play
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Enhancing piglet protection pens 
(farrowing crates)
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Developing ways to measure and increase sow 

contentment
Pork CRC 1A-111;AWSC, Rivalea, SARDI, SunPork (Doyle et al, 2018)

PURPOSE OUTCOMES IMPLEMENTATION

Does providing nesting 

material prior to 

farrowing improve sow 

contentment and 

improve piglet survival?

Sows interacted with straw 

and lucerne pre-farrowing 

and during lactation

Less still born pigs

Sow welfare enhanced as 

sows expressed positive, 

natural behaviour 

All Rivalea sows are 

provided with nest building 

material prior to farrowing
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Human enrichment?

▪ Pork CRC/AWSC/Rivalea project CRC 1C-120

▪ Impact of regular positive human contact (‘petting’) 

on welfare, reproduction, stress resilience, positive 

affective state
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What factors influence decision 
making about satisfying natural 
behaviours in pig industry?

1. Which natural 

behaviours are most 

important for him?



Page 23

▪ Ensure that encouraging natural behaviours causes 

positive welfare and performance outcomes

▪ Is the enrichment effective? 

▪ Welfare assessment:

▪ novel measures of welfare (oxytocin, BDNF etc), 

anticipatory behaviours, startle response, positive 

affective state etc

▪ Legal /customer/societal requirements

▪ Available scientific information

▪ Commercially viable?

▪ Cost, practicality, management of effluent systems

▪ Cost: Benefit. Improved welfare and performance?



How do cattle perceive the feedlot 
environment?
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How do cattle perceive their situation?





• Feedlot environment appears to not be aversive to cattle.

• Using preference and motivation testing can give insights into 
animal perceptions of their situation.

• Why do cattle prefer to lie down at pasture?

• What resources are important to provide in the feedlot?

Implications
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Provide an overview on:
➢ Interactions between natural behaviour, affective state and 

biological functioning.
➢ Benefits of understanding the importance of specific 

natural behaviours and the provision of effective 
enrichment. 

Aims:
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Scientific assessment of animal welfare

A scientific assessment

Basically three conceptual frameworks that are used to 

assess animal welfare, namely,

1. biological functioning; 

2. affective state; and 

3. natural living.
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Scientific assessment of animal welfare

1st - Biological Functioning

➢ Equates poor welfare with difficult or inadequate 

adaptation.

➢ Thus animal welfare is equated to how well the animal 

is performing in terms of its ‘biological functioning’. 
➢ Methodologically this has involved measuring a range 

of long-lasting behavioural and neuroendocrine 

responses and their fitness consequences.

➢ Conceptualized in these terms, understanding 

biological disruption, including the biological cost of 

stress, is the key to understanding the associated 

welfare risks.
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Scientific assessment of animal welfare

2nd - Affective (Emotional) State

➢ Emphasises that the welfare of an animal derives from its 

capacity to experience emotions.

➢ Some scientists have assessed animal welfare predominantly 

on the basis that preferences of animals are influenced by 

their emotions. 

o Methodologically this has involved preference tests, 

aversion learning, motivation testing, cognitive bias, etc. 

o That is, inferences about animal welfare are made on 

the assumption that animals make choices that are in 

their best interest.
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Scientific assessment of animal welfare

Biological Functioning and Affective State
➢ Initially competing.
➢ However, widely recognized that biological functioning is taken 

to include affective experiences and affective experiences are 
recognized as products of biological functioning. 

➢ For example, 
o Nicol et al. (2009).
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Scientific assessment of animal welfare

➢ Preference by laying hens for a particular environment type was 
associated with lower body temperature, blood glucose, heterophil 
to lymphocyte ratio and fear responses to novelty, and greater feed 
digestibility and self-grooming in that environment type.
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3rd - Natural Living (‘natural’ environments behaving in ‘natural’ ways)

Scientific assessment of animal welfare

➢ Encouraging captive animals to perform all the behavioural patterns 
evident in the wild is neither sensible nor humane (Dawkins, 1980, 
2003; Mason and Burns, 2011).  
o Many behavioural responses in the wild may be responses to 

adversity. 
o Broad agreement within science that it is often difficult to 

attribute actual suffering when the expression of certain 
behaviours is prevented or is absent when it would be expected 
to be present.

➢ Need to define natural behaviours that are desirable or undesirable 
in terms of animal welfare and to clarify the rationale for their 
inclusion or exclusion.

➢ But, there is an increasing focus on highly-motivated behaviours.
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Behavioural restriction

➢ There is often the view that provision of the ‘natural’ aspects 

and the ability for domesticated animals to perform their full 

‘behavioural repertoire’ equates to safeguarding animal 

welfare.

➢ Understanding if an animal suffers if deprived of the 

opportunity to perform natural behaviour requires an 

understanding of 

➢ how behaviour is triggered and controlled, 

➢ effects of early experience and genetics, 

➢ behavioural, physiological and fitness effects of 

deprivation,

➢ knowledge of how that species behaves in the wild (or 

extensive captive setting), etc.
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Which behavioural patterns are important for 

welfare?

Frustrated motivation as an animal welfare issue?

➢ spectrum of highly-motivated behaviours from: 

1. activities that animals have instinctive, intrinsic propensities 

to perform whatever the environment is like. 

➢ even when the physiological needs that the behaviour

serves are fulfilled, and even when these behaviours are 

not necessary for fitness. 

➢ e.g., being motivated to perform natural foraging even 

when nutritionally sated.

Mason and Burn (2011)
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Which behavioural patterns are important for 

welfare?

Frustrated motivation as an animal welfare issue?

➢ spectrum of highly-motivated behaviours through to: 

2. activities induced by the animal’s external circumstances. 

➢ Thus, deficits or external cues in the environment elicit 

the motivations. 

➢ e.g., being highly motivated to forage because 

nutritionally deprived.

Mason and Burn (2011)
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Which behavioural patterns are important for 

welfare?

Frustrated motivation as an animal welfare issue?

➢ Reduce these highly-motivated behaviours by: 

➢ allowing the animals to perform them (if mainly internally 

generated) through to 

➢ removing, providing or altering the eliciting stimuli (if mainly 

externally generated).

Mason and Burn (2011)
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Which behavioural patterns are important for 

welfare?

Frustrated motivation as an animal welfare issue?

➢ However, we need to understand the welfare implications 

of the motivated behaviour. That is: 

➢ the strength of the motivation (e.g., strength of preference), 

&

➢ the effects of deprivation of the opportunity or resource on 

biological functioning.

➢ The latter will tell us whether or not deprivation of these 

behavioural opportunities causes suffering.
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Functional enrichment

➢ Barren environments have been implicated in the 

development of stereotypies, stress and adverse fitness 

in captive animals. 

➢ These effects often develop in long-term conflict or 

thwarting situations.
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Functional enrichment

➢ Environmental enrichment often defined as objects or 

situations that have functional relevance to the animal, 

act with a foreseeable rewarding outcome and improve 

or enhance animal welfare  (Newberry, 1995)

➢ Environmental enrichment has been shown to assist 

animals in adapting to barren environments.
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Functional enrichment

For example, from studies on rodents and non-human 

primates as models of human psychopathologies:

➢ resilient individuals encountering chronic psychosocial 

stress minimize pathophysiological outcomes such as: 

➢ such as extended or exaggerated hypothalamic–

pituitary–adrenal (HPA) axis activity, that can 

precipitate stress-related diseases (posttraumatic 

stress disorder (PTSD), anxiety, and major 

depression).

(McEwen and Stellar, 1993; Kudryavtseva and Avgustinovich, 1998; Sapolsky, 2000; 

Avgustinovich et al., 2005; Huhman, 2006)
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Functional enrichment
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Functional enrichment

Enrichment treatments:
➢ ‘Novelty’ condition - 5 

copies of each of 1 of 5 
objects provided in 1 of 5 
weeks (rotated), & 

➢ ‘Complexity’ condition – 1 
of each of the 5 objects 
was always provided in the 
5 weeks.



The Animal Welfare

Science Centre

Functional enrichment

‘Novelty’ condition 

‘Complexity’ condition 

Abou-Ismail and Mendl (2016)
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Functional enrichment ‘Novelty’ condition 

‘Complexity’ condition 

➢ “Provision of novelty per se in the 
absence of diversity of objects at any 
one time seems to be less beneficial.” 

Abou-Ismail and Mendl (2016)
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Functional enrichment
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Functional enrichment

Enrichment treatments:
➢Non-enriched cages -

wire-mesh cages, with a 
nest box on the front &, 

➢ Complex, enriched 
cages – same as above, 
but access, via a wire-
mesh overhead ‘tunnel’, 
to a larger cage with 
enrichments. Meagher and Mason (2012)
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Functional enrichment ‘Enriched’ condition 

‘Non-enriched’ condition 

➢ Overall, interest in all stimuli was 

consistently higher among ‘non-

enriched’ mink!  

Meagher and Mason (2012)
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Conclusions?

Need to understand 

➢ The extent of behavioural restriction in the contentious condition.

➢ The strength of the motivation to perform these specific 

behaviour patterns (preference tests, aversion learning, 

motivation testing).

➢ The effects of deprivation of the behavioural pattern on biological 

functioning.

➢ For highly motivated behaviours whose deprivation causes 

biological disruption (failure to adapt), allow the animals to 

perform it (if mainly internally generated) and/or remove, provide 

or alter the eliciting stimuli (if mainly externally generated).

➢ But?
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Nesting behaviour in laying hens. 

➢ Highly motivated to lay in a nest box if given the 

opportunity.

➢ However, early deprivation of the opportunity does not 

cause biological disruption, but deprivation causes a 

loss of opportunity to have a positive affective 

experience!
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Thank you
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Functional enrichment
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Functional enrichment
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Functional enrichment



The Animal Welfare

Science Centre

Functional enrichment

Enriched environmental housing dampens stress-induced 
alterations in neurobiological systems, promotes adaptability, 
and extinguishes submissive behavioral traits developed 
during social defeat stress (e.g., depression and anxiety). 

Enrichment before social defeat can confer stress resiliency 
and, furthermore, neuronal activity in the prefrontal cortex is 
requisite for this resiliency.
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