An anlmal welfare assessment
framework for virtual fencing

Caroline Lee, AWNA 2025

AGRICULTURE AND FOOD




Virtual fencing




Back in 2004....

i%
3 Lo al

,z
X \

v

N »

Yy

‘
v

i




Learning principles

S
' Approaches
' boundary

4
Associative

Audio warning signal learning
(Conditioning stimulus) \

|

. Response
Noresponse —, Electricshock . P
(Unconditioned stimulus) (avoidance)

— ©



Electric shock use
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A Framework to Assess the Impact of New
Animal Management Technologies on
Welfare: A Case Study of Virtual Fencing
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Predictability and controllability

A: light signal + wheel
(Predictable and
Controllable)

B: No signal +
shock
(not P or C)

C: No shock
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Weiss, 1972.



Framework
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Lee et al., Frontiers Vet. Sci. 2018




Framework

AFFECT

A .
Positive

Virtual fencing
(Stage 2 - after

earning)
Low High

>

A

Predictability /Controllability

Virtual fencing
(stage 1 — before learning)

Negative

Lee et al., Frontiers Vet. Sci. 2018




"ﬂ. . PERSPECTIVE
L 3 fmntlers publsfed: 73 February 2021

N Veterinary science do 10U33 080 eats 2071 G770

thg

A Multi-Disciplinary Approach to
Assess the Welfare Impacts of a New
Virtual Fencing Technology

Caroline Lea® and Dana L. M. Camphall

CEAD, Agninestona and Food, F MoWastor Laboradong dmmicake, NSV Ausirela

— ©



Learning stages and animal welfare

Lee & Campbell. Frontiers Vet. Sci. 2021

Measures of acute stress

* Plasma cortisoland B-
A endorphin
Heart rate
Audio/Pulse ratio
GPS location plots
Behavioral responses
Behavior patterns

Virtual
fence

Field based measures of
chronic stress

* Faecal, hair and milk cortisol
metabolites

Behavioral patterns
GPS location plots
Audio/Pulse ratio
v Body weight

Stress
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Stage 1 — stress response in cattle

Cortisol (nmol/L)
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Stage 1 — stress response in sheep ™ =™
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Stage 2 — after short term learning

Stress

Measures of acute stress
Plasma cortisoland  B-
endorphin

Heart rate
Audio/Pulse ratio
GPS location plots
Behavioral responses
Behavior patterns

Virtual
fence

Field based measures of
chronic stress
Faecal, hair and milk cortisol
metabolites
Behavioral patterns
GPS location plots
Audio/Pulse ratio
Body weight
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Stage 2 — after learning

Training Ne training Positive punishment Classical conditioning
protocol n=20 n =20 1= 40
Treatment Contral CC1
Eroup m=20
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pretecol n=20 n=40

n=20

Kearton et al., Frontiers Vet. Sci. 2020




Cortisol response
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Body temperature
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Framework

AFFECT

A .
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Virtual fencing
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Low High

>

A

Predictability /Controllability

Virtual fencing
(initial interactions)

Stage 1 learning

Negative
A\ 4

Lee et al., Frontiers Vet. Sci. 2018
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What are the longer term impacts?

Lee & Campbell. Frontiers Vet. Sci. 2021

Measures of acute stress

* Plasma cortisoland B-
A endorphin
Heart rate
Audio/Pulse ratio
GPS location plots
Behavioral responses
Behavior patterns

Virtual
fence

Field based measures of
chronic stress
* Faecal, hair and milk cortisol
metabolites
Behavioral patterns
GPS location plots
Audio/Pulse ratio
| Body weight

Stress
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Virtual fence vs. electric tape
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Virtual Fence vs. Electric Tape
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Behavioural patterns
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Fecal cortisol metabolites
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Conclusion: Behavioural and physiological measures of welfare showed minimal
differences between electric tape fencing and virtual fencing.
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Virtual Fencing Is Comparable to Electric Tape
Fencing for Cattle Behavior and Welfare
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Potential risks to animal welfare

* Individual differences
e Social influences
* Increased complexity — ensuring P/C




Animal welfare balance

* Aversive and painful

* Cannot avoid initially Monitor health
Better nutrition

Less fence injuries
Protect Wildlife

e Stress inducing

Benefits




Conclusions

* Virtual fencing induces an acute
stress response during learning.

* P/C important for reducing stress
once learning has occurred.

* Animal training protocol must align
with animal learning theory
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Thank you

Caroline Lee
CSIRO, Armidale
Caroline.lee@csiro.au




