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Abstract

Animal welfare scientists actively seek reliable and practical metrics that can serve as indicators of animal welfare for use with
agricultural, laboratory and zoo-housed animals. Behavioural diversity as a welfare concept originated from early welfare scien-
tists linking poor animal welfare with a high proportion of time spent engaged in stereotyped behaviours and little expression of
behaviours that would be expected under wild, or natural conditions. Recently, the concept of behavioural diversity as a welfare
indicator has been widely adopted and is frequently quantified by the Shannon-Wiener Diversity Index (H-index). However, the
H-Index is fraught with theoretical and mathematical limitations when applied to animal welfare. Four key problems with this
metric are demonstrated: the metric’s responsivity to the size of the behavioural repertoire and the underlying assumption that
larger behavioural repertoires reflect better welfare, the sensitivity of the metric to arbitrary decisions about the resolution of
behavioural categories, the fact that the calculation of the metric is agnostic to the valence of behaviours, and the metric’s
susceptibility to the common practice of excluding some behavioural categories. Moving forward, we recommend focusing on
validated welfare measures that are sensitive to valence when evaluating animal welfare.
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Introduction
Scientists actively seek reliable and practical metrics that
can serve as indicators of animal welfare. While several
definitions of animal welfare exist, the core component to
many definitions is the subjective experience of the
animal or their affective state (Keeling et al 2011). Given
that the affective experience of an animal cannot be easily
measured, welfare assessments often rely on behavioural
measures that may provide insight into the subjective
experience of the animal. While the number of validated,
behavioural indicators of welfare is still limited (Mason &
Mendl 1993; Dawkins 2015), there are some specific
behaviours which are increasingly regarded as reflective
of an animal’s affective state, both positive and negative
(ie Mason & Latham 2004; Mellor 2015). Recently, there
has been increasing interest in the use of a compound
measure of welfare, behavioural diversity, which quanti-
fies the scope of behaviours being expressed, and propor-
tion of time invested in different behaviours. Here, we
question the reliability of this compound behavioural
measure as a welfare indicator.

Interest in behavioural diversity as a measure of welfare
can be traced to the work of Alex Stolba and others to
explain the behaviour, and particularly the stereotyped
behaviour, of domestic pigs (Sus scrofa) living in impover-
ished environments. Stolba et al (1983) coined the phrase
“informational redundancy” to explain the emergence of
these stereotypies and hypothesised that a function of
stereotypies might be to achieve a homeostasis in arousal
by avoiding external stimuli and creating sensory inputs
that are more predicable in nature. As a greater proportion
of the animal’s behavioural repertoire was expressed as
these redundant stereotyped behaviours, the overall breadth
of natural behaviour correspondingly decreased. This
thinking was further supported by studies showing that
while sows living in semi-natural conditions exhibited
more than 100 different behavioural patterns, this number
decreased severely to just 33 in sows living in stalls (Stolba
et al 1983). A similar narrowing of behavioural diversity to
achieve homeostasis in arousal was seen even more
dramatically when stereotypes were pharmacologically
induced in laboratory rats (Rattus norvegicus) injected with
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