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Global food production

Maintain biodiversity 
and ecosystem 

services

Global warming: 
impacts on harvests 
and natural disasters

Population 
growth:

Increasing demand 
for food

Less land available 
for agriculture

Eliminate hunger, 
increase food 

security



Livestock provide a third of human protein nutrition

Livestock Production



Livestock Production

Animal welfare?



What is Animal Welfare?



6

History of Animal Welfare thinking

Stop 
cruelty

Anti-cruelty legislation, 1822: focus on practices for cattle 
and horses considered inhumane

Animal 
Protection

Animal protection 1911: focus on prevention of 
suffering

Providing 
resources

Brambell report, 1965; Five 
Freedoms, 1979; behavioural needs

Duty of Care for 
managed animals

Animal Welfare Act 
2006;Five Welfare 
Needs

Animal experience and 
mental state

Animal 
Sentience 
Bill 
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The Five Freedoms (1979)

• Freedom from hunger and thirst: by ready access to 
water and a diet to maintain full health and vigour

• Freedom from discomfort: by providing an appropriate 
environment

• Freedom from pain, injury and disease: by prevention 
or rapid diagnosis

• Freedom to express normal behaviour: by providing 
space, facilities and company of species own kind

• Freedom from fear and distress: by ensuring conditions 
and treatment to avoid mental suffering



Animal Welfare Concepts (Fraser et al, 
1994, Fraser 2008)

Biological 
Functioning

Naturalness

Feelings/
Emotions/ 
Affective 
states



Good welfare

Are they healthy and do 
they have what they 

want?

Marian Dawkins
FAWC, 2008
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Mellor & Beausoleil, 2015



Future directions 

• Assessing animal feelings?
• Which species are sentient?

• Continuum of animal welfare from poor to good –
how do we recognise good welfare states?

• Animal welfare and sustainability

• Are they healthy and do they have what they want?
• Assess animal health
• Determine what they want 



Priorities for small ruminant 
welfare

• Two studies: Rioja-Lang et al., 2020; TechCare 
project

• Key welfare issues:
• Health: Mastitis, lameness, GI parasitism, ectoparasites
• Poor housing environment in indoor management
• Lack of recognition of welfare issues and pain
• Labour issues – welfare issues not treated



Endemic disease issues and welfare

• Often associated with pain and discomfort 
(mastitis, lameness, parasitism), but treatment is 
largely about economics

• Treatment regimes are available but may not 
always be implemented:
• Time
• Cost
• Availability of labour
• Recognition and diagnosis of the disease



Precision Livestock Farming 
approaches

• PLF approaches can improve observation of individuals 
in the flock

• Early warning systems for disease detection
• Early treatment can reduce impact of disease (e.g. 

lameness)
• Reduce the need for use of antimicrobials (e.g. TST)

• Better understanding of flock behaviour when in good 
and poor welfare



Assessing what animals want 
(designing appropriate housing)

Applying animal behaviour methods  to small 
ruminant welfare issues:
• Spontaneous behaviour and time budgets
• Evoked behavioural responses
• Simple tests – animal doesn’t need to learn 

anything to engage with the test, e.g. choices
• Complex tests – animal needs to learn about impact 

of decisions, e.g. associations, motivational 
priorities 



Spontaneous behaviour
Time budgets
Evoked behaviour



Preference tests and choices
Approach and avoidance tests



Motivational priorities
Attention and cognitive bias



Recognising pain / painful 
management practices

• Ear notching, tagging – identification/ management
• Tail docking – risks of flystrike
• Castration – risks of unplanned matings, ‘difficult’ 

male behaviour, carcase quality 
• [Mulesing – risks of flystrike]



Recognising pain / painful 
management practices

• Are these procedures necessary
• who benefits?
• Could these be achieved by other management?

• Is the method the best approach, could less painful 
methods be used?

• Using anaesthesia and analgesia
• What is available?
• What is effective?



Research in analgesia and 
anaesthesia

• Novel methods to deliver effective anaesthesia 
and analgesia:
• Numnuts
• Buccalgesia
• Trisolfan
• Lamb clips

• Increasing the number of anaesthetic agents 
available for small ruminants

• Acknowledging that these cause pain (vets and 
farmers) – human behaviour change



Animal Welfare and Sustainability

Environment

EconomicsSocial



Animal Welfare and Sustainability

Environment

EconomicsSocial

Socially and ethically 
acceptable farming 
practices?



Animal Welfare and Sustainability

Environment

EconomicsSocial

Animal 
Welfare Recognising that sentient 

animals have an interest in 
farming practices



Animal welfare at the heart of 
Sustainability (FAO)

• Animal welfare important for sustainable food 
production:
• Increase health and productivity
• Reduce antibiotic use and other medical inputs
• Reducing poverty and hunger
• Social justice and acceptability 

• Including animal welfare in sustainability and food policy 
debate

• Animal welfare science provides evidence and 
opportunity for change



Future directions for animal 
welfare

• Clear and well-accepted concept – animal sentience is 
key

• Small ruminants have the capacity to have very good 
welfare - behavioural freedoms, naturalness, biodiversity

• Improving management of pain, understanding 
behavioural requirements and over-coming difficulties 
of extensive environments are important research goals

• Small ruminant farming can be an important part of 
sustainable production – animal welfare must be an 
integral part of this
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