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1.1 An Ancient and Largely Unknown Science

Our knowledge of animal species stems from the curiosity of naturalists 
dating back as far as Aristotle. Aristotle, in his Histoire des animaux (‘History 
of animals’) (translated by Louis, 1969) described not only the character-
istics of the anatomy of many animal species, but also their behaviour. His 
observations are not detailed, but they are precise enough to make it clear 
that Aristotle was a keen observer of the species he described. Much later, 
Descartes (1596–1650; see Descartes, 1637 [1982 synthesis]) and many of 
his followers saw animals only as ‘automata’ that followed a predetermined 
programme. At a philosophical level, Descartes suggested that there was a 
large gap between the human species and ‘animals’, based on his belief that 
animals didn’t have a soul like humans. He also believed that both humans 
and animals functioned similarly to automatons and this view prevailed 
for several centuries and is still the subject of hot debate in some quarters.

However, around the same time as Descartes, in 1647, Cureau de la 
Chambre, 1647 (1596–1669) published an explicit work on how people 
in that era thought about animals, under the title, Traité de la connoissance 
des animaux, où tout ce qui a esté dict pour et contre le raisonnement des bestes 
est examine (‘Treatise on the knowledge of animals, where everything that 
has been said for and against the reasoning of the beasts is examined’). 
Cureau de la Chambre challenged Chanet (1646) who defended Descartes’ 
‘mechanistic’ approach. He argued that what some people considered to 
be instinctive, automatic, stereotyped behaviour in higher vertebrates like 
mammals and birds, involved processes that are now referred to as cogni-
tion or thought. Further, he argued that cognition involved memory, and 
a range of different ways of learning. For example, a dog that has seized 
prey gets satisfaction from ingesting it, so that when it sights the same sort 
of prey again it will begin to hunt it. Cureau de la Chambre also described 
exactly, in 17th- century terms, what Marler and Hamilton (1966) described 
in the 20th century as rhythmic behaviours. In other words, behaviour such 
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as hunger is induced by internal stimuli that lead to a phase of ‘appetite’, 
then a phase of consumption (ingestion of the prey) and a phase of satiety. 
But Cureau de la Chambre, a physician and philosopher, wrote more as 
a learned thinker who based his thoughts on the more or less complex 
behaviours of known animals, than as a naturalist questioning the apparent 
simplicity of the behaviour of the species he studied.

A century after Cureau de la Chambre, Leroy, in his Lettres sur les 
animaux, described the behaviour of certain animal species similarly 
(Leroy, 1768). He drew his observations from his role as manager of royal 
hunting parties. He observed only a few species of mammals and birds, but 
Leroy introduced for the first time the notion of adaptation. He criticized 
Descartes’ view that animals were behavioural automatons: ‘Explanations 
of the common things that animals do every day are quite contrary to the 
views of supporters of automatism’ (Leroy, 1768, p. 5 and p. 148). The 
complexity of the behaviour that he saw even in the everyday life of animals 
led him to refute any concept of instinct that implied stereotyped behav-
iour by all individuals of the same species. He envisaged that behaviour 
is controlled by a form of intelligence based on learning and involving 
memory. This learning, according to Leroy, allows a flexibility of behaviour 
that is not possible with an automatism or with instinct.

Leroy focused more on carnivores, and therefore predators, than on 
other species. He reasoned that, because prey behave in many ways, carni-
vores had to develop anti- predator strategies to combat them. As an exten-
sion to this way of thinking, he asserted that the ‘experience of carnivores’ 
must be much superior to that of frugivores, or fruit- eating species. So, 
Leroy raised the idea of a difference between a non- social cognition, apply-
ing to inanimate objects, and a social cognition or a non- social cognition 
that considers mobile, and essentially variable and unpredictable ‘objects’. 
By stating the concept in this way, Leroy did not contradict his idea that rea-
soning in carnivores differed from that of frugivores, but he considered the 
complexity of the cognitive processes of a species according to the ‘objects’ 
on which it operated. This may not be very accurate, of course, because 
many primates are fruit- eaters and their cognitive abilities are among the 
most complex in the animal kingdom. Leroy, a century before Darwin, 
also considered the many similarities between the behaviour of the few 
species he studied, and that of humans, while pointing out fundamental 
differences.

The writings of Aristotle, Cureau de la Chambre and Leroy show us 
that we can only get to know animals by observing them carefully and not 
by reading about them second or even third hand in books. They also 
show that what we know about animal behaviour comes from only a small 
sample of the millions of species that exist on our planet. Furthermore, 
this knowledge is immensely fragmented because of the small sample sizes 
of the populations that are usually studied. So, it is important to realize 
that when we say that we are speaking ‘in the name of animals’, it is highly 
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pretentious and ignores the fact that we are talking about only a few ‘select’ 
species instead of the immense diversity of the animal kingdom, which is 
itself a part of an even greater biodiversity than plants.

A major turning point in our understanding of animals came when 
Darwin formalized and synthesized many of the ideas from the publica-
tions of animal observers before and after Descartes (Darwin, 1859). 
He extended the ideas of transformism and evolution and adopted the 
Aristotelian axiom of continuity between all species. This axiom had 
already been raised by Leibniz (1646–1716) in 1704 and then Linnaeus 
(1707–1778) in 1751 (p. 27) recalled that ‘Natura non facit saltum’ (Latin 
for ‘nature does not make jumps’) which tells us that nature does not evolve 
in great leaps. This gradual continuity is evident in both the anatomical 
structure of animals and their behaviour. Nevertheless, despite his convic-
tion about continuity, Darwin acknowledged that humans have adapted to 
an extent that has created a huge gap between them and anthropoids, the 
species most close to humans.

Following on from Darwin’s theory of evolution, other scientists began 
to use experimental scientific approaches to study animal behaviour 
although it must be said that they still only considered very small samples 
of the huge diversity of the animal kingdom that surrounded them. Then, 
Romanes (1883) further defined Darwin’s ‘continuism’ about the intel-
ligence of species in his work Animal Intelligence, in which he provided a 
broad overview of species, from gastropods to primates. His approach was 
to resort to anecdotes, most of which were second or third hand. These 
anecdotes were certainly not scientific data, but were largely factual and 
therefore potential starting points for future scientific investigation. 
Romanes’ interpretations of these anecdotes, while questionable, were a 
powerful stimulus for critical thinking, an essential element of the scien-
tific approach.

The scientific approach to studying the behaviour of animals was 
taken up and advocated strongly by Morgan (1894). Like any biologist, 
Morgan observed the behaviour of animals, including his own dog but, like 
Romanes, he was particularly interested in how animals solved problems. 
However, unlike Romanes, he did not jump from observation to interpreta-
tion. Instead, he formulated hypotheses from his observations and tested 
these hypotheses on animals. Morgan made it very clear that ‘the result of 
a two- minute incidental observation’ differed greatly from the statistical 
results from a series of tests. His scientific approach was the foundation of 
comparative psychology and placed the study of behaviour, or ethology, 
firmly as a branch of the scientific field of biology. Thus, observation of what 
an animal does, the evolutionary comparative approach and the scientific 
approach were the three pillars that led to the emergence of ethology.

None the less, the dichotomy between naturalists and experimenters 
persisted at the dawn of ethology. Tinbergen (1952, 1953) and Lorenz 
(1957) elaborated the foundations of ethology within the framework of 
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Darwin’s theories, particularly that of a continuity of behavioural expres-
sion between species. The key components were: (i) closely- related species 
express similar behavioural repertoires; (ii) species that are distant in 
origin express different repertoires; and (iii) behaviour can adapt because 
it is the expression of natural selection, which eliminates deleterious 
mutations and promotes mutations that benefit the species. Lorenz and 
Tinbergen’s approaches postulate that there are, on the one hand ‘innate’ 
triggering stimuli, specific to each species or group of species (innate 
releasing mechanisms or IRMs), and on the other, stereotypical action pat-
terns (fixed action patterns or FAPs).

This ‘adaptive’ vision of behaviour therefore inferred that behaviour 
was simply a product of evolution and so left little room for the concept 
of learning which became the main thrust of ‘behaviourists’ including 
Skinner (1953). None the less, Tinbergen noted that individual differences 
among animals must have resulted from some learning. Moreover, in his 
true manifesto of ethology, Tinbergen (1963) emphasized the importance 
of studying the development of behaviour, and by doing so, added a 
new dimension to the three fundamental questions that Huxley (1942) 
raised about the biology of behaviour: (i) the causality of behaviour; (ii) 
the immediate function of behaviour; and (iii) the ‘ultimate’ function of 
behaviour in the context of perpetuating the species. It was also in this 
publication that Tinbergen defined ethology as the ‘biology of behaviour’, 
thus clearly placing it as a scientific discipline.

Observing the behaviour of closely- related species has allowed, and 
continues to allow, ethologists to understand better the emergence and 
fixation of specific types of behaviour. This comparative approach remains 
an essential and fruitful tool in ethological studies. Tinbergen was originally 
a naturalist who observed individuals, both vertebrate and invertebrate, in 
their natural environment. His early ethological studies published in 1963 
were largely naturalistic descriptions. However, he did use experimental 
approaches to test hypotheses on adaptive behaviours. But these experi-
ments were far less rigorous than the restrictive approaches of the school of 
‘behaviourists’, and of American ethologists trained in psychology (such as 
Lehrman, 1953, and Schneirla, 1954). In fact, experimental ethology was 
not widely practised until after the 1960s.

This change was partly the result of a meeting in 1954, between 
European ethologists, influenced by Tinbergen and Lorenz, and American 
researchers such as Schneirla (1902–1968) and Lehrman (1902–1972). 
Schneirla and Lehrman had been influenced by Morgan, the founder of 
comparative psychology, and were trained in psychology and experimental 
approaches to animal behaviour. This meeting fundamentally destroyed 
the concept of a clash between ‘innate’ and ‘acquired’, and the stalemate 
between Lorenz and Tinbergen on the one hand and behaviourists like 
Skinner (1904–1990) on the other. Lorenz and Tinbergen were propo-
nents of Darwin’s continuity and considered that behaviour was controlled 
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solely by genes. Behaviour resulting from mutations that fixed specific dif-
ferences was considered innate. As a result, they considered behaviour to 
vary little and, above all, not be subject to modification by apprenticeship 
and learning. In contrast, Skinner proposed that behaviour in animals and 
humans was controlled through learning throughout their lives and that 
phylogenetic constraints were negligible. The landmark confrontation 
of 1954 oriented ethological thought towards a fundamental interaction 
between an individual, with all its phylogenetic, anatomical and physiologi-
cal constraints, and the environment in which it is placed. This position 
meant that phylogenetic constraints and the power of adaptability were 
important, and learning allows for this. This interactionist approach meant 
that we could account for individuals differing in behaviour, and recognize 
the power of adaptive changes during the development of the individual, 
or ontogenesis. This brings us to the fourth question that Tinbergen 
(1963) wished to add to the three other fundamental questions of biology 
proposed by Huxley – that of the development of behaviour.

Ethologists and comparative psychologists have accumulated quantita-
tive, reliable, scientific evidence from observing samples of individuals that 
should be as large as possible. This evidence, obtained from ‘data’, is far 
stronger than empirical information. When studying behaviour, empirical 
information and scientific information overlap. Sometimes they oppose, 
and sometimes they complement one another. Both have their origins in 
fact. Empirical information sticks to these facts and is characterized by its 
non- probabilistic, non- analytical and, above all, non- reliable character. 
It is based on empirical observations and intuitions and purports to be 
efficient and pragmatic. This approach generates among readers the belief 
that they are difficult to debate because they come only from the authors’ 
intuitions and are therefore difficult to share. By contrast, scientific knowl-
edge is analytical. The observed fact becomes a hypothesis that, after a 
long process, leads to a scientific result. This information is probabilistic 
because it comes from the analysis of the behaviour of many individuals. All 
stages of the process – explanation of hypotheses, methods, and analyses 
of cause- and- effect relationships – are arguable. Allowing everyone to take 
ownership of the conclusions of scientific work means that all stages of this 
work are accessible and explained.

A small example illustrates the gulf between the intuitive, empirical 
interpretation of practices, and the results from well- reasoned hypotheses 
and scientific knowledge. In the 1990s, farmers placed heifers from a 
suckling herd in an enclosure and tethered them at the time of weaning 
to deworm them. They noticed that their animals were unusually docile 
afterwards and attributed this docility to the restraining and close associa-
tion between the heifers and the farmers. A scientific analysis, exploring 
the effects of positive contacts at different periods of heifers’ lives on their 
subsequent relationship with humans, showed that contact with humans 
just after weaning, established a positive relationship that persisted for 
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the life of the animal (Boivin et al., 1992). This work showed that positive 
contacts at a specific moment generated a lasting acceptance of the human 
by the heifers, and not the tethering and coercion. This principal was later 
confirmed in other domestic species. The scientific approach made it pos-
sible to avoid maintaining an intuitive belief and lead to proposals of more 
general practices based on reliable analyses.

Unfortunately, in ethology, as in all sciences, there are some publica-
tions or other forms of dissemination of information in which claims are 
made as a result of scientific analyses, but because of the weakness of their 
hypotheses, the methods used, or the inconsistency of the conclusions, 
these studies ought not be accepted for publication in peer- reviewed 
scientific journals. In some cases, the authors justify not going through 
the peer- review stage by arguing the urgency of ‘getting the information 
out there’. These ‘pseudo- scientific results’ lead to the establishment of 
beliefs rather than principles. Those who produce them appear more like 
gurus than scientists, but not in the eyes of the general public who cannot 
exercise their critical mind on these ‘irrefutable’ claims.

1.2 A Science that is Constantly Developing

Ethologists are constantly seeking answers to questions from many species in 
many environmental conditions. Some confine their studies to the ‘natural’ 
environments in which the species has evolved. Others use environments 
that are very different from the natural environment, so that they can use 
experimental approaches that allow variables to be controlled better. With 
domestic species that have commercial value they study them in environ-
ments that are more or less those of conventional animal husbandry. By 
contrast, companion animals often pose difficult problems in methodology 
because of their complex relationships with humans. Whatever the method 
of study, answers to the experimental questions posed provide information 
either about the fundamental biology of the species studied or about issues 
stemming from ‘modes’ of current thought. Despite this, we have so far 
gained only small snippets of information on how the lives of only a very 
few animal species relate to ours. And this information is more often about 
domestic rather than exotic species. So, our knowledge of the complexity 
and diverse nature of the behaviour of animals is like a vast piece of lace, 
with very elaborate patterns but with an even larger number of holes.

In fact, the development of ideas and knowledge about behaviour has 
much in common with the concept of biological evolution put forward 
by Darwin. He proposed that permanent mutations in biological mate-
rial lead to changes in how species adapt. When these adaptations are 
favourable, they spread rapidly within populations because of the success 
they provide. When they are neutral, they remain dormant but, when 
they are deleterious, the individuals carrying these mutations disappear. 
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Like genetic material, observations about behaviour in animals are also 
constantly moving and changing so that new conceptual frameworks, even 
theories, are proposed from time to time. Some have become successful 
and generate a lot of research activity. But, over time, these concepts may 
become diluted or even disappear when other concepts emerge from the 
same or new information or from previous results. There is a permanent 
activity between creativity, refutation, forgetfulness and resurgence.

Behaviour is central to the study of how animals relate to one another. 
It can only be approached by careful observation of what animals do when 
faced with different environmental challenges and the scientific data that 
they generate. Sometimes these data are confronting and sometimes they 
are poorly presented in the literature so that, sadly, the work of research-
ers, ethologists or comparative psychologists, is too often ignored, decried 
or even rejected. For example, Scott and Fuller (1965), authors of many 
original papers on dogs and a critical review of their genetics and social 
behaviour, reported that it was difficult to do research on dogs because 
everyone ‘knows’ all about them. Nothing has changed. In fact, difficulty 
has probably increased, despite a recent wave of scientific work, maybe too 
much, on the behaviour of dogs. Much of this work followed a naturalistic 
approach and has led to high- quality empirical knowledge. Perhaps a sci-
entific approach might have led to challengeable knowledge and the use 
of statistics to account for individual variability and other valuable informa-
tion. As Firestein (2012, p. 10) points out, ‘scientific knowledge generates 
a cultured ignorance of superior quality’.

In short, we can conclude that at this stage in its development, ethol-
ogy, or the biology of behaviour, analyses the interaction between individu-
als and the environment in which they find themselves. This environment 
can be the natural one in which they evolved without human interference. 
It can also be a captive environment for individuals of a wild species, or it 
can be anthropized in the case of domestic species.

1.3 Ethologists – Researchers Who Work With the 
Subjects They Study

Ethologists gather information on the species they study by observing the 
way they live. In doing so they are following the counsel of Tinbergen 
(1953, p. 139), ‘I must emphasize that thorough reading, while necessary, 
will never replace “first- hand” knowledge based on personal observations. 
The animals themselves are always more important than the books that 
have been written about them.’ He claimed that ethology had become a 
quantitative discipline and its place as a behavioural biology was fully justi-
fied. In other words, ethologists don’t just observe behaviour; they do it 
according to the concepts of scientific discipline. Observation is only the 
stage when data are collected. These data must then be analysed as part 
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of the scientific method to generate a hypothesis. An integral part of this 
process is to choose carefully and define precisely the behavioural variables 
that are collected from individuals so that they can be quantified. In this 
form they make it possible to accept or reject hypotheses put forward at the 
outset. As a simple example, let us suppose the question asked concerns 
the study of the relationship between speed of movement of a horse and its 
age. It would be preferable to define behavioural units such as ‘walking’, 
‘cantering’, ‘trotting’, ‘galloping’ or ‘jumping’, and not use a more general 
unit such as ‘moving’ which would include all of these.

After the repertoire has been decided, variables have to be collected 
according to a sampling plan. This sampling must take into account the 
rhythms of the individuals and relate clearly to the hypothesis, or the ques-
tion asked. A fundamental characteristic of ethology is that it is applied 
to individuals. Even if the ultimate unit is a group, each individual in this 
group should be taken into account (Altmann, 1974) so that the researcher 
can calculate the variability between those individuals. From this can be cal-
culated the ‘background noise’, which in turn determines how precise or 
how general one can be when making conclusions about the phenomena 
studied and the links between individuals. Thus, in the example of the 
horses above, even though individuals among the young animals may be 
lethargic and some of the older adults may be very active, a hypothesis may 
still be sustained to verify that young subjects are more active and move in 
a more varied and rapid way than adults.

Depending on the study, researchers may decide on the methods 
they use based on the context in which animals usually live. This form of 
research is described by Altmann (1974) as ‘naturalistic’. Alternatively, 
the methodology can involve measuring variables in an environment that 
has been deliberately modified – in other words is ‘experimental’. In both 
cases, and no matter how the data are collected, the ethologists plan their 
observations to match the way their animals act. Those animals continue to 
depend on their biological rhythms and ethologists must study behaviour 
throughout the cycle of this rhythm. For example, animals sampled only 
in the middle of the day would be unlikely to manifest all of the distinctive 
patterns of behaviour they would normally show during a whole day. On 
the other hand, diurnal species are probably only active between sunrise 
and sunset so there may be little sense in ethologists continuing to study 
them throughout the night. In addition, ethologists must avoid disturb-
ing the ‘background’ environment of the animal. Such disturbance could 
affect the behaviour of animals resulting in temporary disturbance, or 
immobility, fear (freezing), or even worse, total flight. Thinking about the 
method being used is also important when organizing the way in which 
data are collected. This is because, ultimately, researchers have to draw 
conclusions from the data they collect, and the right methodology can 
make that task much easier. Approaching scientific protocols in this way 
is sometimes made light of, even by some scientists. But, especially for the 
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ethologist, who works in a field where a lot of information may appear to 
be contradictory, meticulous data collection is essential. Such data offer 
the only rational way to analyse, criticize or possibly refute theories about 
behaviour. Mere observations or more and more empirical information, 
even though they may sound attractive, cannot match the approach of the 
serious ethologist.

1.4 Describing Animal Behaviour

Concepts that are developed from studies of animal behaviour are ulti-
mately described in words. The choice of these words may often be critical 
when trying to express concepts about behaviour and mental states clearly. 
Words are chosen by humans and are intended for humans. Even humans 
are happy to use words that cover experiences that we cannot directly feel. 
For example, giving birth or breastfeeding are activities that only women 
experience. None the less, men, who never have direct access to it, talk 
about it in the same way as women. Similarly, orgasm in both men and 
women is a personal experience that is not very shareable. However, we do 
have words for these experiences. This is not a serious problem when we 
are translating the actions of humans because we have an intuitive knowl-
edge of their meaning, even if this intuition is sometimes misleading. On 
the other hand, it may be a major problem when it comes to describing 
non- human species.

Because of this, some people believe that the vocabulary ethologists 
use to describe animals should differ from that which they might use 
to describe humans. If they are right, then why should not each animal 
species have its own special vocabulary? Behaviourists like Skinner, used 
to create words to describe the situations they observed. These words were 
similar to those which one might use to describe how robotic systems work 
and they were very descriptive. It may well have been their way to distance 
their own feelings from the activities they observed in animals, but Lorenz 
noted that it was not possible to interrogate animals effectively without 
having an understanding based on love and respect (de Waal, 2016, p. 19). 
De Waal illustrated this by using the example, ‘reconciliation sealed by a 
kiss’. He concedes that the phrase could have been written, ‘post- agonist 
interaction with oral–oral contact’ (Camos et al., 2009), but then pointed 
out that the meaning of the phrase would probably be lost! It seems to us 
that Skinner’s rigid objectivity introduces a sterile bias because, ‘we have to 
remember that what we observe is not nature in itself but nature exposed 
to our method of questioning’ (Heisenberg, 1958, p. 58).

We believe that the most useful approach is to start with the idea that 
there is no difference in nature between humans and animals, but a differ-
ence in level that we can test. So, we can speak of aggressiveness in both 
humans and animals, but also of awareness, expectations, fear, suffering, 
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pain, pleasure, using the same words as in humans with the proviso that 
these words are defined. This would certainly be better than introducing 
words unsupported by a clear definition and therefore not challengeable. 
It should also be borne in mind that the absence of evidence is not evidence 
of absence (de Waal, 2016, p. 13).

If we use this approach, words need not be specific to a species, but 
they should be defined in the context of the study. The operational defini-
tion must be able to be challenged and tested by experiment. It can still 
be questioned if the results do not support the initial hypotheses (Lindsay, 
2020). To illustrate, let us look at ‘episodic memory’. For a long time, it was 
believed that episodic memory was confined to humans because it required 
verbal answers to questions asked. So, for animals the hypothesis was not 
tested because animals could not answer verbally. However, Clayton and 
Dickinson (1998) developed experimental devices to test episodic memory 
in the western scrub jay by inducing these birds to respond non- verbally 
to stimuli. This appeared to overcome the problem. There were still some 
critics of this work but Suddendorf and Corballis (2010) conducted new 
experiments using the original experimental technique and had the same 
results. Most ethologists now believe that episodic memory exists, at least 
in some species, if we can devise ways to measure it. In the case of the 
western scrub jay, the technique of measurement was totally opportunistic. 
The researchers noticed that these birds hid their food – acorns or other 
seeds – in the autumn and recovered them several months later when food 
was lacking. Their capacity to do this successfully suggested that they had 
memorized the location of the caches when prompted by changes in the 
season. Recovery of food was therefore a substitute for a verbal response 
when studying memory. We haven’t yet studied episodic memory in many 
other species, probably because we have not been creative or intelligent 
enough to identify similar proxies to replace language (de Waal, 2016). 
Perhaps this also applies to cognitive abilities other than episodic memory.

The creation of a specific vocabulary for animals would de facto lead to 
a notional barrier between humans and animals. To use the term, ‘animal 
understanding’ would suggest that human understanding is different from 
animal understanding, and this seems counterproductive. Moreover, we 
have no idea which animals this definition might apply to. So, a separate 
vocabulary for each species or each population would make futile efforts by 
experimenters to generalize.

We also stress the profound difference between a word and a concept. 
A concept is obviously designated by a word, its label. But words can be 
replaced by synonyms, while a concept can only be described in relation 
to other concepts. Concepts are based on properties that are unique when 
compared to all other concepts. Often, we see a concept used as a simple 
word, and therefore distorted. Fortunately, ethologists make little use of 
‘scholarly words’, or newly coined words made from Greek roots to make 
them sound ‘academic’ – such as neologisms! Descriptions of animals, 
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especially those in the wild, are often embellished with judgements about 
the ‘intentions’ of animals. Intentions are complex mental processes, and 
it is debatable whether they can they be attributed to animals.

1.5 Domestic Animals as Subjects of Study

All animals are the result of myriads of generations of selections in their 
original environments. We can consider that the state in which we find 
them after these countless generations is the one that allowed the popu-
lation to maintain itself within the constraints of the environment. This 
balance can be called the ‘natural’ state, although it may not necessarily be 
absolutely optimal. It is just the best the animals can do in their environ-
ment. Domestic animals are that tiny fraction of the world’s animal species 
that has passed their most recent generations in environments in which 
humans have had an influence.

The Farm Animal Welfare Council (FAWC) (1979) describes five 
freedoms for domestic animals. The first four of those freedoms can be 
considered negative: (i) freedom from hunger and thirst; (ii) freedom 
from discomfort; (iii) freedom from pain, injury and disease; and (iv) 
freedom from fear and distress. The fifth is positive: freedom to express 
normal and natural behaviour (e.g. providing roosts for chickens to satisfy 
a natural instinct to roost). The World Organisation for Animal Health 
(OIE) and the European Commission have adopted a similar framework 
that focuses on ‘the freedom to display most normal patterns of behaviour’. 
This idea is not easy to put into operation because it is difficult to define 
what constitutes ‘natural behaviour of the species’, especially when we con-
sider individuals in populations of domestic animals. These species have 
almost certainly undergone artificial selection to a greater or lesser degree 
during their long association with humans. Breeders will have consciously 
or unconsciously selected them as breeding stock based on physiological 
or behavioural criteria that they considered desirable. Breeders certainly 
control the husbandry of the animals but the most important driver for 
adapting animals to the needs of animal industries is selection.

Not all selection is straight forward. Some traits, including milk pro-
duction, can only be selected directly in females but the choice of males 
for breeding is more critical for success since a bull can have many more 
offspring than a cow. Genetic progress is therefore often faster when 
breeders select males that sire suitable females than when they only select 
females. A similar, off- beat, example is that of fighting bulls whose ‘value’ 
in the arena is not known until after they die. It was assumed that the 
substitute criteria for selection were as close as possible to those of the 
desired offspring. In some strains of poultry, pecking behaviour can be 
a problem in intensive farming (Blokhuis and Wiepkema, 1998; Cronin 
et al., 2018). Pecking is normal when it is limited to using the beak to 
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pick up pellets or non- food items. But especially in confinement and at 
high population densities, some individuals may systematically peck their 
companions leading to injury and death. Breeding the surviving animals 
actually increases the frequency of pecking in the population since the 
surviving animals are those that peck. And pecking is a trait that is geneti-
cally controlled (Rodenburg et al., 2008).

In domestication, selection focuses on traits for productivity, but 
behavioural components of these traits are also known to be in play, as the 
examples of laying hens and dairy cows illustrate. However, we highlight 
here the ‘hypertypes’, or those that accentuate extreme of distinctive behav-
ioural features in specific animal populations. In laying hens, breeders 
have selected for egg production for many generations. This has resulted 
in limiting or eliminating brooding behaviour altogether. Broodiness is, of 
course, essential in birds where humans do not intervene, but in intensive 
farming, brooding and caring for the young, interrupts egg production. 
Artificial brooding has replaced this phase entirely on commercial egg 
farms. These days, only ancient breeds of hens, mostly kept by collectors 
and enthusiasts, have retained the ability to become broody. Similar distor-
tion of natural behaviour is seen in commercial turkey raising. Males of 
modern strains have become so large due to selection for weight that they 
cannot mate females. Therefore, reproduction is only possible by artificial 
insemination.

In some cases, productivity is not the main objective and in some breeds 
of cattle, behavioural traits rather than productivity are selected. In most 
dairy cows for example, farmers favour cows that are docile towards both 
humans and each other. This is not considered so important for bulls. In 
other species, breeders have selected aggressive animals. Breeders of roost-
ers or dogs that are bred for fighting seek animals that behave aggressively. 
Also, aggressiveness towards humans is preferred in the fighting bulls used 
for the Spanish and Camargue arenas.

Even when not explicitly considered in selection programmes, 
behavioural traits sometimes intervene unpredictably. In milk- producing 
cattle, especially Holsteins, intense selection for milk production has been 
accompanied by an increase in lameness and mastitis and a decrease in 
their reproductive efficiency (Chagas et al., 2007). Calves from dairy breeds 
such as Holsteins which are weaned at a few days of age learn quickly to 
drink from a bucket, but those from beef breeds, where they are normally 
suckled for many months, do not. Dairy cows readily adapt to being milked 
and have a milk ejection reflex even when their calves are absent. They also 
rapidly accept fostering of foreign calves. On the other hand, suckler cows 
are very selective, and allow only the calves they adopted to receive milk. 
Attempts by humans, machines or foreign calves to take milk result in their 
rapidly ceasing lactation altogether. This is common in many other species, 
including horses, yaks, zebu and camels, in which females dry up quickly if 
they are not sucked by their own young.
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Many studies over the last 30 years have sought to define an optimal 
environment for domestic animals or single out the most important ele-
ments of their environment. Now we have information on such things as 
cage sizes for hens and veal calves or suitable floor surfaces for housing 
broilers. These studies have also tested ways of modifying the environment, 
with the aim of ‘enriching’ it and defining the elements of the environ-
ment that permit animals to behave normally. These tests acknowledge 
that, in fact, it is not the environment that one wishes to enrich but the 
behaviour of the animals experiencing that environment. Changing the 
environment can often lead to positive changes in the behaviour becoming 
more diverse. In this case, and only in this case, can one conclude that 
there is ‘enrichment’ of the environment.

Breeders and researchers have sought solutions to problems arising 
when animals are constrained. Among these solutions, some of which are 
‘radical’, are various mutilations including the castration of pigs, cattle 
and sheep, the trimming of teeth and docking tails of piglets, and the 
debeaking of laying hens. These mutilations raise ethical problems, since 
the solution chosen to eliminate the behavioural problem is to injure the 
animal instead of modifying husbandry practices that may have generated 
the behavioural problem in the first place.

One ethical solution might be through selection: for example, 
breeding pigs without teeth or without tails – so- called ‘manufacture by 
artificial selection’. This avenue has been explored, including selection 
against lameness of strains of broiler hens with high growth potential, and 
selection against mastitis and lameness in dairy cows with high potential 
for production. These practices are only used to limit the appearance of 
anomalies when animals are handicapped by systems in which the main 
objective is productivity. They are often only palliatives to constraints that 
were imposed by the breeder in the first place.

To define conditions of husbandry that ought to be retained or avoided, 
some researchers have studied the reactions of animals in farming condi-
tions rich in resources and with the minimum of constraints. For example, 
Stolba and Wood- Gush (1989) observed pigs that lived in groups with free 
access to the outdoors that were only disturbed for health care and feeding. 
This was far from natural breeding in the wild where animals would have 
had to look for food and shelter, and fight against predators and para-
sites. The same approach was adopted for chickens and cattle. Nowadays 
significant numbers of broiler chickens are raised for at least part of their 
lives outdoors. Similarly, most veal calves nowadays live in groups on straw 
bedding instead of stalls. These experimental analyses avoided using the 
pitfall of evaluating environmental conditions that suited the farmers and 
not the animals and addressed the issue not of whether we are satisfied with 
the living conditions of the animals, but whether the animals are satisfied 
with the conditions imposed on them.
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Yet other domestic species, especially dogs and cats, are artificially 
selected for criteria that are purely aesthetic. In dogs, the combination of 
aesthetic and utilitarian criteria has led to the creation of hypertypes where 
the criteria appear to be pushed to the extreme, such as prognathism, or 
distorted lower jaw, in bulldogs, or the excessively wrinkled skin in the 
Shar Pei breed, or dwarfism or large size in several other breeds. These 
hypertypes have become associated systematically with various pathologies 
that require the intervention of humans for treatment.

Animals of populations that live without constraint imposed by humans 
have behaviour that is the result of natural selection. However, our concept 
of naturalness of behaviour is often a fantasy related to a vision of a world, 
in which the ‘wild’ environment without humans is considered to be an 
optimal situation and far superior to anything that humans could produce. 
A wild species is a product of natural selection leading to its adapting over 
time to a given environment. Therefore, that environment is the best refer-
ence to observe what is happening within its network of limitations. It is 
also obvious that the domestic environment is not natural and that it alters 
considerably the way an animal lives. So, domestication opened up entirely 
new constraints and possibilities by imposing new living environments 
that have, in turn, developed into new criteria for which we should select. 
So, constantly pushing the constraints we impose on animals to extremes 
cannot be done without consequences on their quality of life. It has been 
suggested by Larrère (1996) that we not impose constraints on animals 
that they would not be able to face without human interference. In other 
words, a realistic approach would be to check that conditions imposed on 
animals do not exceed their capacity to adapt, do not generate suffering, 
and allow animals to live in comfort. Such an environment would have as 
few constraints as possible (Broom, 2021).
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