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Abstract

It is generally agreed that farm animal welfare is at a high level when the animals can behave naturally. Most of today’s housing
systems, however, differ considerably from the natural environment in which the behavioural organisation of the ancestors of our farm
animal species evolved. Consequently, normal behaviour may be impaired in several ways. Frequency, duration or sequence of behav-
ioural elements may be affected. Some normal behaviour patterns may not occur at all. The animals may also possibly behave in
unnatural ways — in patterns that would never occur in nature. Furthermore, it is usual for farm animals to exhibit behaviour which
is normal in form, but which is elicited by artificial structures within their housing system.

In view of these possible changes in normal behaviour, it is necessary to assess, for each farm animal species and each housing system,
whether animal welfare is at risk in any way if the behaviour observed differs from the behaviour that would occur in a natural envi-
ronment. In some cases the question can be answered by taking a theoretical evolutionary approach. In most cases, however, detailed
knowledge about the behavioural organisation of the animals is necessary. Such knowledge is built up from animal motivation studies
and investigations into the effect of environmental structures on animal behaviour.

A specific problem of on-farm animal welfare assessment is that there is often not enough time to collect sufficient data to make a
judgement about the occurrence of normal behaviour. Resource-based assessment methods are appropriate as an alternative,
provided that the resource standards used are based on evidence stemming from research into animal behaviour and motivation.
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Introduction

The behavioural organisation of the ancestors of our farm
animal species was shaped and adapted to their natural envi-
ronment over millions of years. As a result of this process,
each species is characterised by a behavioural repertoire
(ethogram) that allows the animals to cope with the
problems they face in a natural environment. Several studies
with farm animals kept in semi-natural enclosures have
shown that domestication has hardly changed this behav-
ioural repertoire (eg Duncan et a/ 1978; Jensen 1986, Stolba
& Wood-Gush 1989). Consequently, it is generally agreed
that farm animal welfare is at a high level when the animals
can show natural/normal behaviour, and animal welfare is
often defined in terms of natural living or normal func-
tioning of behavioural systems (see Fraser et al 1997 for a
review). Assuming that the function of the emotions of an
animal is to reflect its ability or failure to cope with a given
environment, positive and negative emotional states are also
a product of natural selection. Successful coping includes
not only physiological health, but also the animal’s ability to
perform normal behaviour to change its environment
according to its motivational needs. It is thus reasonable to
use the occurrence of normal behaviour as an indicator of
animal welfare in farm animal housing systems.

Normal behaviour is altered by housing
conditions

Most of today’s farm animal housing systems differ consid-
erably from a natural environment. The animals are usually
kept indoors, in housing systems that have been designed to
maximise productivity and minimise production costs. As a
consequence, normal behaviour may be impaired in several
ways in the housing systems.

Compared to the results of studies on the behaviour of farm
animals kept in semi-natural enclosures, the behaviour
observed in housing systems typically differs in frequency
and duration. Pigs, poultry and beef cattle housed indoors,
for example, are generally offered concentrated feed,
resulting in a marked decrease in the time needed for feed
intake and an increase in the time spent inactive. In compar-
ative studies of housing systems, differences in the
frequency and duration of specific behaviours can be attrib-
uted to specific characteristics of the housing. To give an
example, finishing bulls kept in pens with fully slatted,
concrete floors reduce the number of lying bouts per day
and increase the duration of these bouts compared to bulls
in housing systems with straw bedding (Mayer et al 2005),
to avoid lying down frequently on a hard surface.
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Housing conditions may also have an effect on the sequen-
tial patterns in behaviour, although this has not been inves-
tigated much. With laying hens kept in battery cages, the
sequence of dustbathing elements typical for hens having
access to litter is markedly changed, as the birds direct bill-
raking behaviour towards the feed instead of the floor
(Miiller-Fickenwirth & Folsch 1988). Comparing the
behaviour of fattening pigs kept in a semi-natural enclosure
and in housing systems of varying environmental
complexity, Stolba and Wood-Gush (1981) also reported
differences in the sequence of behavioural elements.

Due to the condition of housing, some normal behaviour
patterns may not occur at all. For example, animal production
systems typically house animals in groups restricted to
specific age categories, thus preventing social interactions
that would occur if the animals were kept in naturally
composed groups. Piglets housed in weaner groups are all
about the same age, and laying hens kept in larger groups
typically all hatched on the same day. Moreover, laying-hen
chicks and calves in dairy production are reared separately
from their mothers, thus preventing maternal behaviour. Most
social behaviour is also missing if sows or calves are kept
individually in crates or if dairy cows are housed in tie stalls.
Finally, sows in farrowing crates are prevented from leaving
the nest site before defaecation, and hens in battery cages
cannot perform perching and nest-site selection behaviour.

Developments in production systems may also lead to
housing conditions in which the animals behave in unnatural
ways, in patterns that would never occur in nature. For
example, sows may be fed via a nipple feeder (Weber et al
2002), and cows let down their milk in the absence of a calf,
nowadays when visiting automatic milking systems. With
laying hens, alternatives to cage housing systems are run
with large groups, resulting in social behaviour not seen in
the wild (D’Eath & Keeling 2003).

Finally, it is usual for farm animals to show behaviour that
is normal in form, but elicited by artificial structures within
their housing system. Calves drink milk from buckets or
artificial teats, pigs are offered chains to perform investiga-
tive behaviour, and the nest boxes used in aviary systems
are quite different from the nest sites chosen by feral hens.

How are alterations in normal behaviour
linked to animal welfare?

In view of these possible changes in normal behaviour, it is
necessary to assess, for each farm animal species and
housing system, whether animal welfare is at risk in any
way if the behaviour observed differs from that which
would occur in a natural environment. In some cases the
question can be answered by taking a theoretical evolu-
tionary approach. Separating the calf from the cow immedi-
ately after birth, for example, may not result in impaired
welfare for the cow, as stillbirths occur in nature and the
behavioural organisation of cows is probably adapted to this
situation. In fact, the response of a cow to being separated
from the calf is markedly less pronounced if separation
occurs soon after birth (Lidfors 1996; Flower & Weary

2001). Similarly, the inability of fattening pigs to wallow in
pens with fully slatted floors at high temperatures is not
likely to affect their welfare if their body temperature is
lowered by means of sprinkling with water (Gotz & Rist
1984). With both examples, however, it is not possible to
state without any doubt that welfare is not at risk, and it is
necessary to do further investigations if there are indications
that welfare problems do exist.

In most cases, however, detailed knowledge about the
behavioural organisation of the animals is necessary to
judge whether alterations in normal behaviour affect their
welfare. Such knowledge is built up from animal motivation
studies and investigations into the effect of environmental
structures on animal behaviour. For example, Arey (1992)
showed by means of operant condition technique that sows
are highly motivated to work for access to straw on the day
before farrowing, when straw is used to build a nest. When
provided with straw, the performance of nest-building
behaviour itself seems to be important for the sows, as they
continue to exhibit this behaviour even if offered preformed
nests (Arey et al 1991). Similarly, the nest-building
behaviour of laying hens is not inhibited by the existence of
preformed nests (Hughes et al 1989), and they work harder
for access to a nest box as oviposition approaches (Cooper
& Appleby 2003). Motivation studies with laying hens have
also revealed that they work for access to a perch (Olsson &
Keeling 2002), or to litter in order to dustbathe (Widowski
& Duncan 2000). Their motivation to exhibit dustbathing
behaviour increases along with deprivation time
(Vestergaard 1982; Vestergaard ef al 1999), and sham-dust-
bathing on a wire-floor does not satisfy dustbathing motiva-
tion (Olsson et al 2002). Finally, calves fed milk from a
bucket readily suck on an artificial dry rubber teat during
the first 10 min following a milk meal, indicating that the
ingestion of milk itself does not reduce sucking motivation
(de Passillé 2001).

The results of these studies into the behavioural organisa-
tion of farm animals suggest that the alterations in
behaviour observed in housing systems lacking specific
stimuli to elicit normal behaviour are often related to moti-
vational problems, and hence relevant to animal welfare.
This is also true for behaviour labelled as abnormal, as
shown by studies into the motivation and development of
such behaviour. For example, tail-biting in fattening pigs
(Day et al 2002) as well as stereotyped bar-biting in sows
(Fraser 1975) is strongly related to the absence of straw that
would elicit normal foraging behaviour. Similarly, feather
pecking in laying hens is inversely related to foraging
behaviour (Blokhuis 1986; Huber-Eicher & Wechsler
1998), and nibbling of penmates and objects in fattening
bulls is much reduced if they are provided with hay to
enhance normal feed-intake behaviour (Graf 1992).

Use of normal behaviour as an indicator in
on-farm animal welfare assessments
It takes quite some time to form an accurate judgement

about the occurrence of normal behaviour on a given farm,
and visits made for on-farm animal welfare assessment
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studies usually last no more than a few hours. As a conse-
quence, several measures of animal health and cleanliness
are typically included in the animal-based protocols (ie
protocols considering measures directed towards the
animal) used in such studies, whilst recordings of behaviour
are restricted to a few ecasily observable parameters. In
studies of dairy cattle, for instance, only a small number of
behavioural measures such as lameness, position of animals
when lying in cubicles, and lying-down and standing-up
movements are usually recorded (eg Whay et al 2003;
Regula et al 2004; Veissier et al 2004). Animal-based
protocols may be of limited value, therefore, in judging the
occurrence of normal behaviour. Moreover, based on
evidence from the literature, the results concerning the
behavioural measures selected in these protocols are often
quite predictable. For example, Regula et al (2004)
assessing the welfare of dairy cows kept in cubicle systems
or in tie stalls reported that lying space was more restricted
for tied cows. Similarly, Cagienard et al (2005) found more
tail-biting in fattening pigs kept in pens with fully slatted
concrete floors than in pens with a straw bedded lying area.

As a consequence of these difficulties with animal-based
assessment methods, resource-based protocols (ie protocols
focusing on the design and state of the housing system)
have been developed as an alternative to animal-based ones
(eg Bartussek 1999; Horning 2000). Such resource-based
assessment methods are appropriate, provided that the
resource standards used are based on evidence stemming
from research into animal behaviour and motivation. For
example, provision of straw is a good predictor for the
occurrence of abnormal tail-biting in fattening pigs (Day
et al 2002). Similarly, the effect of cubicle dimensions on
lying behaviour in cattle can be inferred from experimental
studies (Tucker et al 2004; Gygax et al 2005). As exempli-
fied by Ofner et al (2003), the quality of resource-based
protocols can be validated and improved by comparing the
animal welfare assessments made on the basis of such
protocols with the results of detailed animal behaviour
observations made on the same farms.

Conclusions and animal welfare implications

Given that domestication has scarcely changed the behav-
ioural organisation of our farm animal species as shaped by
evolution, the occurrence of normal behaviour in housing
systems is an important indicator of animal welfare. The
behaviour observed in farm animal housing systems may
vary in a number of ways from that exhibited in a natural
environment, however, and it is not reasonable to assume
that such alterations are generally associated with poor
animal welfare. Consequently, basic studies into animal
motivation and the effects of environmental structures on
behaviour are needed to judge departures from normal
behaviour occurring in a given housing system.

In principle, animal-based methods are preferable for
assessing the welfare of farm animals based on their
behaviour. Since such methods are time consuming,
however, resource-based methods are often applied in on-
farm assessment studies. To adequately assess the occurrence
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of normal behaviour, the resource standards used in
resource-based protocols must be justified by the results of
basic studies into animal behaviour and motivation.
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