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Virtual fencing 



Back in 2004….



Learning principles
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Predictability and controllability

Weiss, 1972.

A: light signal + wheel
 (Predictable and 
Controllable)

C: No shock

B: No signal + 
shock
(not P or C)
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Lee et al., Frontiers Vet. Sci. 2018
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Lee et al., Frontiers Vet. Sci. 2018





Learning stages and animal welfare
Lee & Campbell. Frontiers Vet. Sci. 2021



Stage 1 – stress response in cattle

Lee et al., AABS, 2008



Stage 1 – stress response in sheep

Kearton, T. et al. 2019.  

Audio
Electrical pulse



Stage 2 – after short term learning 



Stage 2 – after learning 

Kearton et al., Frontiers Vet. Sci. 2020



Cortisol response

Kearton et al., Frontiers Vet. Sci. 2020



Body temperature
10 minutes

Kearton et al., Frontiers Vet. Sci. 2020
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Lee et al., Frontiers Vet. Sci. 2018
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What are the longer term impacts?
Lee & Campbell. Frontiers Vet. Sci. 2021



Virtual fence vs. electric tape

Campbell et al., 2019



Virtual Fence vs. Electric Tape

64 Angus steers

8 animals/group



Behavioural patterns



Fecal cortisol metabolites

Conclusion: Behavioural and physiological measures of welfare showed minimal 
differences between electric tape fencing and virtual fencing. 





Potential risks to animal welfare

• Individual differences 

• Social influences

• Increased complexity – ensuring P/C



Animal welfare balance

BenefitsCosts

• Aversive and painful

• Cannot avoid initially

• Stress inducing

• Monitor health
• Better nutrition
• Less fence injuries
• Protect Wildlife



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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