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Animal welfare science & policy is

fundamentally misguided…

This Presentation’s BIG Idea



The Animal Kingdom?

byjus.com



Mentions in Animal Welfare Journals

Walker et al. (2014) Int J Comp Psychol
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The Real Animal Kingdom

>1.5 million animals

Only ~60k vertebrates 

(mostly fish)

Hinchliff et al. (2015), PNAS
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But Does their Welfare Matter?



Sentience (& Consciousness)

Sentience: The capacity to have consciously experienced 

positive or negative mental states (feelings), e.g.

• Pain

• Pleasure

• Hunger

• Thirst

• Warmth

• Depression

• Excitement



So Sentience Matters Ethically…



…And Sentience Matters Legally

When drafting animal welfare law, where should we draw 

the line?

Canada

(Québec)
European Union

New ZealandTanzania



Which Animals Are Sentient?



Little Controversy about Vertebrates

Mammals and birds have very similar brains to humans, and 

behaviour/cognition that makes sentience highly likely

All vertebrates have the same basic brain structure



Which Animals Are Sentient?



Sentience

• Private

• Subjective

Science

• Observable

• Objective

We humans describe our feelings using language

This is obviously impossible for other animals

The Challenge of Studying Sentience



E.g., Nociception vs. Pain

Nociception
Processing of noxious stimuli

Pain
Unpleasant feeling associated with 

nociception

Nociceptive reflexes don’t require pain



But how do we address the ethical importance of sentience, 

whilst acknowledging scientific uncertainty?

Precautionary Principle: In the face of serious welfare risks, 

we should treat animals as if they are sentient, even in the 

absence of certainty.

But precautionary reasoning doesn’t mean anything goes – we 

still need some evidence that the animal is plausibly sentient.

Birch (2017) Animal Sentience

Forget Certainty!



Report: 

https://bit.ly/sentiencereport

Journal Paper: 

https://bit.ly/crumpetal

Magazine Article: 

https://bit.ly/schnelletal

Are Invertebrates Plausibly Sentient?

https://bit.ly/sentiencereport
https://bit.ly/crumpetal
https://bit.ly/schnelletal


Eight Criteria for Sentience

1. Nociceptors

2. Integrative brain regions

3. Connections from nociceptors to integrative brain regions

4. Responses affected by potential anaesthetics / analgesics

5. Motivational trade-offs

6. Flexible self-protective behaviours

7. Associative learning

8. Valuing anaesthetics / analgesics when injured

Birch et al. (2021) Defra



Cephalopod Sentience

Crook (2021) iScience



1. Nociceptors

2. Integrative brain regions

3. Neural connections

4. Anaesthetic / analgesic 

responses

5. Motivational trade-offs

6. Flexible self-protection

7. Associative learning

8. Valuing anaesthetics / 

analgesics

Crook (2021) iScience

Cephalopod Sentience



Summary table (colours/letters represent confidence levels):

Cephalopod Sentience



Crayfish in a light maze

Fossat et al. (2014) Science

Decapod Sentience



Behaviour 

before stress

Behaviour 

after stress

After stress + anti-

anxiety medication

Decapod Sentience

Fossat et al. (2014) Science



Behaviour 

before stress

Behaviour 

after stress

After stress + anti-

anxiety medication

1. Nociceptors

2. Integrative brain regions

3. Neural connections

4. Anaesthetic / analgesic 

responses

5. Motivational trade-offs

6. Flexible self-protection

7. Associative learning

8. Valuing anaesthetics / 

analgesics

Decapod Sentience

Fossat et al. (2014) Science



Summary table (colours/letters represent confidence levels):

Decapod Sentience



Rather than having laws that protect only well-studied 

species, it’s better to aim for broad coverage in high-level 

legislation… 

And back this up with enforceable best-practice guidance 

specific to the needs of commercially/scientifically important 

species.

How to Deal with Understudied Groups



Report Recommendation



Some Resistance

Lord Moylan

6 December 2021

“Who are the scientists in whom the 
Government are placing such faith for the 
scientific basis of animal sentience that 

they claim to exist?

Where do they gather?

Which respectable journals do they 
publish in?

Who is this cadre of leading animal 
sentience scientists?”



Report Outcome



Media Coverage



How About Insects?

Review: 

http://chittkalab.sbcs.qmul.ac.uk/2022/Gibbo

ns%20et%20al%202022%20Advances%20I

nsect%20Physiol.pdf

Magazine Article: 

https://theconversation.com/insects-may-

feel-pain-says-growing-evidence-heres-

what-this-means-for-animal-welfare-laws-

195328

http://chittkalab.sbcs.qmul.ac.uk/2022/Gibbons%20et%20al%202022%20Advances%20Insect%20Physiol.pdf
https://theconversation.com/insects-may-feel-pain-says-growing-evidence-heres-what-this-means-for-animal-welfare-laws-195328


Motivation 1: 
Avoid 50° heat

Motivation 2:
Consume high-conc 

sugar solution

Yellow: 40% sugar and 
50° heat 

Pink: 10, 20, 30, or 40% 
sugar and no heat

Gibbons et al. (2022) PNAS

Motivational Trade-offs in Bumblebees



Gibbons et al. (2022) PNAS
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Gibbons et al. (2022) PNAS

1. Nociceptors

2. Integrative brain regions

3. Neural connections

4. Anaesthetic / analgesic 

responses

5. Motivational trade-offs

6. Flexible self-protection

7. Associative learning

8. Valuing anaesthetics / 

analgesics

P
ro

p
o
rt

io
n
 o

f 
fe

e
d
s
 a

t 
y
e
llo

w
fe

e
d
e
rs

Sugar conc. at pink feeders

Motivational Trade-offs in Bumblebees



Criterion 

1

Criterion 

2

Criterion 

3

Criterion 

4

Criterion 

5

Criterion 

6

Criterion 

7

Criterion 

8

Flies
VH VH H H M VL VH VL

Bees, 

Wasps, 

& Ants
VH VH VL M VH VL VH VL

Butter-

flies & 

Moths
VH VH VL VL VL VL VH VL

Summary table (colours/letters represent confidence levels):

Insect Sentience



So… Which Animals Are Sentient?



Cephalopod Welfare Issues

Considerations in Research:

• Aggression and cannibalism

• Environmental requirements

• Boredom



Decapod Welfare Issues

Considerations in Research:

• Unlicenced research & untrained experimenters (e.g., 

undergrads)



Common Slaughter Methods:

• Dismemberment

• Freezing

• Boiling

Fregin & Bickmeyer (2016) PLOS ONE

Decapod Welfare Issues



Insect Welfare Issues

Considerations in Research:

• Invasive experiments

• Genetic mutations

• Inhumane killing



Insect Welfare Issues

Insect Farming Slaughter Methods:

• Microwaving

• Boiling

• Freezing

• Crushing

• Starvation



Pesticides

Insect Welfare Issues
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1.2 trillion
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1 quadrillion!?

Insects 
(pesticides)

How many are Slaughtered?

Cows Pigs Crustaceans Insects 
(farmed)

Chickens



Animal welfare science & policy is

fundamentally misguided…

This Presentation’s BIG Idea



Animal welfare science & policy is

fundamentally misguided…

If our aim is to minimise animal suffering,

we should all be focused on invertebrates

And, in particular, developing

more humane pesticides

This Presentation’s BIG Idea



Questions?

Dr. Andrew Crump

acrump@rvc.ac.uk
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