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Animal welfare: where does it come from?

• Animal experimentation laws (1876) – “pain”

• Animal cruelty laws ~ early 1900s, owner focused

• In UK – Animal (Scientific Procedures) Act 1986 landmark for 
animal experimentation – based on EU directive – updates 
2010

• Annually, about <1% of animals are used in procedures outside 
the lab



What about wild animal welfare?

• Wild animals are caught between two worlds – utilitarian 
(wildlife management, recreation, exploitation)

• Scientific research on wild animals poorly covered by legislation



Wild animal research

• Most research on wild animals is sub-threshold, i.e. may 
operate below the legal definition of a procedure

• In fact, the number of animals that are part of wild animal 
“research” is equal to or greater than lab animals



“I’m just setting some traps for mice. I don’t need ethical approval 
for that as it is not an experiment.”

“At my old place, I didn’t need to 
apply for ethics. I’m not 
collecting the samples, they are 
given to me.”

“We complied with all the 
regulations in the country we 
were working. They didn’t have a 
problem with it”



Wild animal welfare: why does it matter?

• Study outcomes: interventions 
will change our results

• Animal’s outside of human 
control, difficult to monitor or 
respond to problems

• Wild animal welfare is public-
facing, strong public support



The 3Rs



Replacement

• Replacement: The 3Rs principles promote the use of the 
lowest sentient forms where possible. In biomedical research, 
the typical targets are to move towards more in vitro and in 
silico research. 

• In wild animal research, Replacement is often not possible as 
the study focus is often at the level of individual animals, and 
their interactions within the wider ecosystem. There are 
scenarios where a species considered less sentient or less 
protected could be used to test hypotheses.

• Existing data – large datasets already collected. AI, 
simulations…..



Reduction
Reduction: A key aim of the 3Rs is to minimize the number of 
animals used. It is challenging to translate Reduction into 
practice in wild animal research for several reasons:

 (a) genetic variation is generally greater in wild animals, 
meaning they respond more heterogeneously to a given set of 
conditions. This increased variation often necessitates larger 
sample sizes than captive populations; 

(b) the environmental variation of animals is considerably 
greater than in controlled laboratory conditions, meaning larger 
sample sizes are required; 

(c) in wild-based studies, animals will be lost due to natural 
mortality or other random events. 



Reduction in practice

1) Do not start if you cannot achieve at meaningful sample size

2) Set a maximum sample size – consider meaningful effect sizes 
(pilot or previous studies are vital)

3) Build in loss and contingency for unexpected events

Maximise the information gathered per animal to reduce the use of 
additional animals – but balance with harm. 



STRANGE guidance

• Social background; Trappability and self-selection; Rearing 
history; Acclimation and habituation; Natural changes in 
responsiveness; Genetic make-up; and Experience

• STRANGE-related biases can affect both laboratory and field 
studies

Webster, M.M. & Rutz, C., 2020. Nature, 582, 337-340.



Refinement

Refinement: A greater diversity of “non-invasive” methods has 
been devised in wild studies, compared to laboratory-based 
studies. 

• One driver of this is the need to return animals to the wild as 
quickly as possible or because techniques may harm the 
species or population. 

• The increase rise of “non-invasive" methods has been 
massively driven by wild animal research.

• Must remember, that non-invasive does not equal no impact

• Better use of new techniques even with “invasive sampling” e.g. 
microblood sampling



Zemanova 2021. European Journal of Ecology, 7.2, 18-39



Acceptable limits

• Acceptable limits of harm are often based arbitrarily 

• Guidance of size/mass of transmitters

• Attachment – unexpected impacts

Kelling et al. 2024 Movement 

Ecology, 12: 38 = 14%

Watts et a. 2008. Wader Study Group 

Bulletin, 115: 119-120. = 2.6%

Brooks et al. 2008. Journal of 

Wildlife Management, 72, 527-

534.



Acceptable limits

• There is a generally accepted threshold that methods of capture should 
cause <10% minor injuries  and <2% mortality from total capture. 

• Includes target and non-target species

10-70% mortality <1% to 10% mortality (up 
to 80% in cold weather 
for some species)

20% injury rates

• What about dependent young?



Choice of methodology: are we changing?



Cumulative affect

Capture Handling Tagging Release

Capture Handling Tagging
Blood 

sampling
Release

Capture Handling Tagging
Blood 

sampling
Transmitter 

attached
Release

Capture Anaesthesia Tagging
Blood 

sampling
Transmitter 

attached
Recovery Release



Cumulative effects (within event)

• The more you do and the longer you take, the bigger the 
impacts



Cumulative effects (many events)

Sun et al. 2015. Animal Welfare, 24, 373-385. Camacho et al. 2017 Animal Behaviour, 130, 133-139.



Bird ringing

• 4 million birds ringed annually – most by citizen scientists

• >6500 colour ringing projects

• Monitoring of welfare– scientific activity carried out by non-
scientists

• Licensed, but self-regulation – license removal for illegal 
activities (using live birds as bait) or poor behaviour (leaving 
birds in harm). Some ringing groups collect no biometric data

• Data recording



The alternatives: non-invasive work
“many new methods are emerging that collect data without needing to disturb 
animals.”

• The rise of non-invasive techniques including camera trapping, 
collecting of data from hair, footprints and faeces, eDNA……..



“Non-invasive” methods

Reactive behaviours are common to remote 

devices – addition of food/feeding sites change 

behaviour

Placing devices cause disturbance – cameras 

are novel objects. 



“Noninvasive” methods

• The majority of drone-based 
studies looked at behavioural 
responses to disturbance

• Yet, the bear study showed limited 
behavioural response

• Altitude, drone design, flight 
pattern, species……

• Non-invasive – assumed not 
impacts. Studies have not 
tested.



When something goes wrong
• Animal is in poor health

• Animal in injured/unwell during capture

• The bigger your N, the increased likelihood something goes 
wrong

• Do not forget the emotional impact on researchers





When something goes wrong

• Mitigation  (3Ps) – prepare, practice, predict

• Contingency – know where to get help

• Training – not just about practical skills, decision-making is a 
skill

• Reflect – Stop. Debrief and discuss. Be open. Change.



Dellinger et al. 2023. Wildlife Society Bulletin, 47, e1494.



Welfare of non-target animals (and young)

• Welfare must consider any non-target species. Negative outcomes 

are not limited to focal species



Welfare of non-target animals (and 
young)

The direct impact on offspring 

or dependent young are rarely 

considered 



Working abroad and “outside” projects

“We complied with all the regulations in the country we were 
working. They didn’t have a problem with it”

• Legal versus moral framework

• Ethical considerations must not be overridden by weaker legal 
standards. “Appropriate permits for…..were provided”

• Working abroad is not an excuse to lower ethical standard



Wild animal welfare: how do we measure it

• Depends on your species

• Depends on what you can measure – measure something (>1), 
report it

1. Fitness metrics – survival, offspring production, offspring 
survival

2. Physical – changes to condition or health

3. Stress measures – hormonal/physiological

4. Behavioural – changes to movement, activity, responsiveness



Measuring welfare

Thiel et al. 2023 Animal Welfare, 32, e75.



Fitness metrics

Trondrud et al. 2022. Scientific Reports, 12, 16289. Mortensen & Rosell, 2020. Scientific Reports 10, 17886



Wild animal ethics (hiding the truth)

Sillett, T.S., Rodenhouse, N.L. and Holmes, R.T., 2004. Experimentally reducing neighbor density affects reproduction and behavior of a migratory 
songbird. Ecology, 85(9), pp.2467-2477.

Authors conducted a “removal experiment” – 

shotgun removal of 60 birds

Complied with all legislation and authors 

defended the decision robustly

Authors used snap traps to “remove last 

few voles” – not in methods

Complied with all legislations, alerted by a 

reviewer



Our responsibility

1) We should be better at reporting and building welfare 
outcomes into study designs

2) We need to consider the 3Rs more in our study design – 
remember our actions have consequences

3) Innovate the development of new research tools and new 
ways to measure welfare in the wild

4) Challenge accepted techniques and methods – including non-
invasive techniques



Wild animal welfare: funding

• Wild animal welfare is poorly supported – unlikely to produce 
high impact publications

• Poorly supported by funding sources

• Out-of-sight out-of-mind attitude by many researchers



Where do I go for more information?

• NC3Rs: https://nc3rs.org.uk/3rs-resources/wildlife-research

• Journal: Methods in Ecology and Evolution (papers on wild 
animal welfare, techniques, metanalyses, biologging, 
transmitters)

• Your local experts and colleagues around the world

https://nc3rs.org.uk/3rs-resources/wildlife-research
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