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1 Summary
• We reviewed the peer-reviewed scientific literature to assess the welfare of wild 

animals in circuses. 

• Domestication usually occurs over thousands of years and involves selecting fearless 
and tame animals. A low number of generations of wild animals have been bred in 
circuses. Even if there had been selection for tameness in circuses – and there is no 
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evidence that there has – not enough has occurred for any wild circus animal to be 
considered domesticated.

• Almost all captive animals are restricted in their ranging movements, their ability to 
socialise and pair as they would choose, and in the way they find and select food. In 
zoos more complex captive environments (naturalistic displays with appropriate 
substrates, plants, hiding places, perches, etc.) may be employed to mitigate 
behavioural problems stemming from captivity, and provide the animal with a diverse 
array of stimuli. Neither natural environments nor many highly motivated natural 
behaviours can be recreated in circuses.

• Complex environments cannot be set up in circuses because of frequent travelling and 
extremely small accommodation and exercise areas. Circus animals’ lives are 
inevitably impoverished.

• The captive environment and performance can have adverse effects on an animal’s 
health ranging from teeth abnormalities to problems with ligaments and unusual 
diseases. Animal health in circuses is likely to be poor. 

• The lack of appropriate social interaction, reduction in time spent foraging and the 
restricted freedom to perform many highly motivated behaviours represent stressors 
for captive animals. Stress can have short-term as well as chronic long-term 
behavioural and physiological effects. Through time this can induce poor welfare by 
compromising health, altering brain function, reducing breeding potential and 
lowering life expectancy.

• The effects of husbandry-related stress on an individual’s reproduction can be severe 
and include: reduced or no reproductive life span; infanticide or abandonment related 
to social disruption or hand-rearing; high infant mortality; and reduced life 
expectancy. All of these problems are particularly severe for hand-reared animals; 
hand-rearing is likely to be common in circuses.

• Circus animals travel frequently. Many features of travel, such as forced movement, 
human handling, noise, trailer movement and confinement constitute sources of stress 
to captive animals. There is no conclusive evidence on whether animals habituate to 
frequent travel. There is, however, evidence that travel is stressful for captive animals 
and it may have adverse effects on reproduction. 

• Circus animals spend the majority of the day confined in the “beast wagon”, about 1% 
of the day performing and the remaining time in exercise pens. They usually feed and 
move considerably less than free-living animals and spend a lot more time inactive or 
performing stereotypies.

• Most species stereotype more in circuses than in zoos. As stereotypies generally 
indicate sub-optimal environments, a higher degree of stereotyping in circuses may be 
considered indicative of poorer welfare.

• There has been no scientific evaluation of how much training is carried out in circuses, 
or the methods used, or whether the time spent training and the associated stimulation 
are effective substitutes for involvement in more natural activities. Whilst training 
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based on positive reinforcement has the potential to alleviate some of the negative 
aspects of a circus life, poor training has the potential to negatively affect both short-
and long-term welfare. 

• Behavioural and physiological parameters indicate that human audiences have 
stressful effects on captive wild animals, and that this can have severe consequences 
for welfare.

• Hand-rearing, training and performance do not compensate for the unavoidable 
negative effects of a circus life. To the contrary: the evidence suggests that both hand-
rearing and performing have deleterious effects on an animal’s subsequent 
reproductive ability and health.

• There are less than thirty wild animals in British circuses. There are between 2,400 
and 5,900 wild and domestic animals in circuses in Europe. In 1990 up to 40% of 
carnivores and 14% of ungulates in British circuses were unwanted zoo animals.

• The majority of European circuses are small and financial difficulties seem to be 
widespread, with an attendant risk of poor husbandry and veterinary care for the 
animals.

• Current scientific knowledge suggests that animals suitable for circus life should 
exhibit low space requirements, simple social structures, low cognitive function, non-
specialist ecological requirements and an ability to be transported without adverse 
welfare effects. None of the wild species exhibited by circuses currently or in the past 
is close to meeting these criteria. 

• We conclude that all species of wild mammals, birds and large reptiles should be 
subject to a test of suitability for a life in circuses. 

2 Introduction
Wild animals are kept in captivity for conservation, education and research purposes in zoos, 
research in laboratories, fur farming and for entertainment in circuses and other 
establishments that provide animals for other entertainment industries such as television, 
films, advertisements and music videos. 

In captivity animals are not free to perform many behaviours to the same extent as they would 
in the wild. Captivity restrains an animal’s natural movements, foraging, feeding, hiding, 
escaping and mating behaviours, and restricts appropriate, or allows inappropriate, social 
interactions, both intraspecific and interspecific [1]. This is increasingly being recognised as 
being deleterious for a captive animal’s cognitive development, normal social development 
and, later in life, reproduction and health [2-4]. 

Despite having bred for tens of generations in captivity, animals suffer if they are prevented 
from performing highly motivated behaviours [e.g. 5]. In other words, animals bred for 
generations in captivity show extremely high motivation to perform certain activities seen in 
their wild counterparts.

However, it may be hypothesised that circus animals do not give particular cause for welfare 
concern for two reasons. Firstly, it may be claimed that circus animals are indeed different 
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from zoo or free-living animals. Second, any reduction in the stimulation provided by the 
environment in which circus animals are kept relative to, for example, zoo animals, is 
compensated for by upbringing (specifically hand-rearing), training and performance.

Here we present evidence from mainly peer-reviewed literature to test these and other 
hypotheses. We examine:
i) whether captive animals are different from their wild counterparts;
ii) the living and travelling conditions of animals in circuses;
iii) the behaviour and health of animals in circuses;
iv) welfare related to training and performance;
v) the number and origin of animals involved in the circus industry;
vi) the suitability of species for circus life. 

2.1 Circuses in context
Circuses with animal acts such as are known today first appeared in Britain at the end of the 
18th century as shows with horse riders, clowns and rope walkers [6]. Throughout this 
document we use the word circus to refer to a travelling group of entertainers and animals; we 
only consider wild, i.e. non-domesticated, animals. These animals are confined in beast 
wagons when travelling and for a certain period of time after arriving at a location. Beast 
wagons are typically small enough to be carried on a long trailer. Alternatively animals are 
held in exercise pens on site (larger cages connected to the beast wagon) when they are not 
performing. When not on tour they are held at one location, such as winter quarters, but very 
little is known about these facilities. Here we discuss the conditions experienced by wild 
animals on tour. 

Until very recent times, the public knew exotic animals only through zoos and circuses. 
Nowadays, people have access to wild animals through easy travel, television, the Internet 
and other media, and those exhibiting captive wildlife are under considerable scrutiny as 
public awareness of animal welfare increases.

Exhibitors must increasingly justify why they keep wild animals, and long ago zoos in 
particular recognised that entertainment was inadequate as a sole or primary reason for 
keeping and exhibiting animals. Conservation is now purported to be the main purpose of 
zoos, with awareness raising through education being the primary means of achieving this aim 
[7-9], but the same cannot be said of circuses

Zoos to an extent justify any negative effects of captivity through the benefits they claim to 
bring, and have taken steps to review whether such benefits actually accruei. There is an 
acceptance at UK governmentii, EU [10] and United Nationsiii levels that zoos serve as 
conservation facilities.

  
i Zoological Society of London Symposium “Catalysts for Conservation: A Direction for Zoos in the 21st 
Century” (February 2004 - proceedings are currently being compiled).
ii News Release, Education programmes required in zoos: http://www.defra.gov.uk/news/2004/040913c.htm
iii For example, most or all Parties to the Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) recognise that zoos are a bona fide destination for Appendix 1 (the most strictly 
regulated category) species.
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The World Association of Zoos and Aquariums (WAZAiv), of which the British and Irish 
Association of Zoos and Aquariums (BIAZA) is an Association Member, has a Code of 
Ethicsv, reproduced by BIAZA [11] as an instruction to its members. This code details the 
circumstances under which it is acceptable to exhibit animals, including as part of shows. For 
instance, WAZA states that where wild animal are used in presentations, such shows “must: 
(a) deliver a sound conservation message, or be of other educational value, (b) focus on 
natural behaviour, (c) not demean or trivialise the animal in any way.”

WAZA also states that “All exhibits must be of such size and volume as to allow the animal 
to express its natural behaviours”. WAZA is against the “keeping and transporting of animals 
under inadequate conditions, e.g., the keeping of bears in … circuses…”

BIAZA requires that its member organisations must not “…send animals to institutions other 
than zoos which would not normally be considered suitable outlets, which may include 
circuses…”

In this context we examine the welfare that animals experience in circuses and to what extent 
their lives differ from other captive animals.

Animal welfare may simply be defined as an animal’s ability to cope with its environment 
[12]. It is a different concept to physical health. Assessing animal welfare involves measuring 
particular behavioural and physiological indicators, i.e. loss of appetite, signs of frustration, 
breeding rates, immunity, life expectancy, etc. These measures can then be used to give a 
relative assessment of the welfare of animals living in different situations.

We have limited our review as much as possible to the peer-reviewed scientific literature. 
Such studies on circus animals are scarce, but we have taken as our mandate the statement of 
the Rt. Hon. Lord Rookervi, which expanded on the statement of Parliamentary Under-
Secretary of State Ben Bradshaw MPvii. Where the evidence was lacking for some measures 
we have reviewed the evidence available from studies of animals in other captive situations 
such as zoos and, secondarily, laboratories and farms. Of necessity, some of this literature 
includes domesticated animals.

We believe this comparison to be valid for two reasons. Firstly, zoos keep all of the animals 
commonly used in circusesviii and, second, in both cases the history of the animals (captive-
bred or wild-caught, owned by one or several institutions) is comparable. With regard to farm 
and laboratory animals, most species kept are domesticated and therefore adapted to living 
with humans. However, they are still liable to experience negative welfare whenever the 
ability to perform highly motivated behaviours, inherited from their wild ancestors, is 
thwarted e.g. [13-15]. For these reasons we think it reasonable to assume that any shortfalls in 

  
iv “As of September 1, 2005, the worldwide membership of WAZA includes 217 leading zoological institutions 
in 46 countries or territories, 22 regional, subregional or national zoo and aquarium associations on all 
continents, representing another 1000 zoos and aquariums, and 11 affiliated organisations whose combined reach 
includes most of the publicly-owned as well as some private zoological parks and aquariums of the world”. 
(http://www.waza.org/about/index.php?main=about&view=members)
v WAZA Code of Ethics: http://www.waza.org/ethics/index.php?main=ethics&view=ethics
vi Hansard, 23th May 2006, GC Col 177, and see Appendix II
vii Hansard, 14th March 2006, GC Col 1404, 1405
viii By such terms as “commonly used in circuses” we mean those species currently kept in European and North 
American circuses, and those used in the past or potentially used in the future.
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the level of welfare of zoo, laboratory or farm animals is equally, or more likely, to apply to 
other captive wild animals in similar situations.

It could conceivably be argued that unique conditions pertain in circuses that mean no direct 
comparison can be made between circuses and any other captive or wild situation. It may be 
possible that circus animals are rendered, through a mixture of domestication and husbandry, 
fundamentally different to individuals of the same species occurring elsewhere, particularly in 
zoos or in the wild.

We believe there is no evidence to support this hypothesis, nor, for reasons we present, is 
there a sound scientific basis to this argument. In fact, we argue that animals in circuses face 
particular challenges unique to the circus environment with which their evolutionary history 
has ill-equipped them to cope.

Our report cannot go into great detail on each of the points we make; for this reason we have 
appended a fully referenced document bundle of all the references we use, so that reviewers 
can make their own assessments. 

3 Have animals in circuses been domesticated?
Domestication is a complex process occurring at two levels. One level is genetic selection 
over many generations, the other the level at which the environment causes changes in the 
development of an animal and influences an animal’s experience during its lifetime [16]. It is 
now clear that the characteristics of domestic animals, such as piebald coat colour (areas 
lacking pigmentation), curly hair, floppy ears and changes in reproductive cycle, were 
developed by selecting individuals for just one character: tameness [17,18]. 

Some wild-caught animals or captive-born animals have reproduced in circuses [19], but there 
is no evidence that they were selectively bred for tameness. Whilst it is argued that captive 
breeding programmes aim to produce animals that respond well to training, discipline and 
performing [20], this argument is not supported by the evidence. To be effective, intense 
selection must be applied over a significant number of generations. This is well illustrated by 
experiments on the domestication of the silver fox, a coat variety of the red fox. Consistent 
and prolonged selection for tameness was applied, yet after 42 generations (from 1959 to 
2002) only 71% of fox cubs showed predominantly domestic traits and were behaving like 
domestic dogs; the remaining 29% still showed wild traits, such as fear of humans [21]. 

The argument is often made by elephant biologists that, despite living in captivity in Asian 
countries for around four thousand years and being subject to extensive training during this 
time, elephants are not domesticated e.g. [22]. In fact the number of keepers and visitors 
injured or killed by zoo elephants in the period between 1982 and 2004 averages between 1-
11 per year [23].

Another example is provided by a recent study that revealed a high incidence of captive tiger 
attacks on people: 1.75 fatal and 9 non-fatal attacks per year in the USA [24]. The vast 
majority of these attacks occurred in circuses and theme parks and an equal number of visitors 
and handlers were injured. However, twice as many handlers were killed in private facilities, 
which included private owners, animal rental companies and circuses. The most common 
features of attacks were proximity to the animal, handling and being photographed with the 
animal.
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The attacks involving tigers highlight that even trained tigers kept in captivity for generations 
retain the same attack/kill instinct as their wild counterparts [24,25]. We make the argument 
that proclivity to attack and kill can reasonably be used as a measure of lack of tameness –
and this proclivity clearly has not disappeared in captive tigers. Whilst some domesticated 
breeds of dog retain their killer instincts, they can be trained not to kill [26]; in contrast, tigers 
cannot be trained not to kill.

3.1 Summary
There is no scientific evidence to suggest that wild animals can be truly domesticated simply 
by living in captivity. Moreover, domestication implies a degree of genetic distinction or 
identity and has been compared with speciation [27]. In fact, all the evidence suggests captive 
animals remain motivated to perform wild behaviours. On the basis of the low number of 
generations of wild-caught animals that have been bred in captivity and for the lack of 
selection for tameness, no captive animal (including hybrids) held in circuses or 
establishments for the entertainment industry should be considered domesticated.

4 Animals in captivity
As a general rule, free-living herbivores spend the majority of their time foraging and 
carnivores considerable energy locating their prey and hunting. In captivity, food is normally 
provided in concentrated rations (such as pellets), is readily available and provided at set 
times so that the captive animal normally performs little or no searching behaviour, and most 
of the time is spent idle.

Space is extremely limited when compared to free-living animals, especially large mammals 
(Table 1); for instance, a polar bear’s average enclosure is about one-millionth of the area of 
its minimum range in the wild [28]. However, even compared to zoo enclosures, circus cages 
and pens provide a very restricted amount of space (Fig. 1). Clubb & Mason [28] showed in 
their work on captive carnivores that the more wide-ranging the animal, the more its welfare 
is compromised by captivity.

In captivity, and especially in circuses, it is often unavoidable that social animals are housed 
singly, in groups smaller than the average group size in the wild or in unnatural groupings, 
thereby preventing the establishment of normal social dynamics. This can have significant 
negative consequences on behaviour, welfare and reproduction (review in [29]). In zoos, 
equids, particularly zebras, have been reported to attack other species’ young so that mixed 
exhibits are not generally recommended for wild equids [30]. In the wild, depending on the 
species, same sex conspecifics might not be tolerated and individuals at a particular age leave 
their natal group e.g. [31,32]. Mixed species groupings exist in the wild but with very little 
interaction and in captivity the restricted space may create tension e.g. [33].

Moreover, circuses have inappropriately hybridised big cats e.g. ‘liger’ a cross between a 
male lion and a female tiger. 

In nature large carnivores are competitors and may predate upon smaller carnivores, kill 
competitors or commit infanticide upon other species’ offspring [34].

Circuses often exchange animals with other institutions or obtain adult individuals rather than 
breeding them in-house [35,36]; this is especially true with animals difficult to breed in 
captivity, such as African and Asian elephants [37-39]. 
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Table 1. Recommended minimum cage size (circus) and minimum or average* outdoor enclosure (zoo) compared to minimum or average*

individual range size (wild) for some species held in circuses. Average enclosure size was calculated across the values provided by different 
references and/or for different species in the same reference (e.g. for big cats). All measures are in square metres. The species chosen as 
representatives of each category are those highlighted by the Association of Circus Proprietors [40] as acceptable circus species. All circus data 
are taken from the Association of Circus Proprietors [40], zoo data from Born Free Foundation & RSPCA [41] recalculated to account for the 
maximum number of animals kept in a circus cage and using only data from European zoos, with the exception of the pygmy hippo [42], giraffe 
[43], and of primates (capuchins) [44]. References (wild range sizes): big cats (lion, tiger, puma) and bears (American black bear) [45]; plains
zebra [46]; camel (dromedary) [47]; pygmy hippo [48]; giraffe [49]; Asian elephant [50]; primates (atufted capuchin monkey) [51], (brhesus 
macaque) [52].

Taxon
Area (m2) Big cats Bear Zebra Camel Pygmy hippo Giraffe Elephant Primates
Number of animals 1-5 1-5 1 1 1 1-3 1-3 1-2
Circus cage/pen 76 76 7.5 12 12 250 100 10
Zoo outdoor 118.5* 196.7* 350* 212.5* 100* 436 500* 60

For comparison
Wild range 120,000,000* 56,300,000 80,000,000 3,187,000,000* 500,000 5,000,000* 100,000,000 1,610,000*a

210,000*b
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Fig. 1. Recommended minimum sizes of cage or pen and beast wagon (circuses) compared to recommended minimum or average size (zoos). Please 
see Table 1 for details of methods. The numbers below the species are the number of animals per enclosure. The species chosen as representatives of 
each category are those highlighted by the Association of Circus Proprietors [40] as acceptable circus species. All circus data are taken from the 
Association of Circus Proprietors [40], zoo data from Born Free Foundation & RSPCA [41] with the exception of the pygmy hippo [42], giraffe [43], 
primates [47] and of pinnipeds [53] .
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This disrupts any existing group social bonds that highly social animals like elephants have 
developed in their former captive environment and has serious consequences for animal 
welfare and future reproduction [37-39].

Furthermore, prolonged breeding in captivity has essentially not changed the behaviour of 
these animals from that of their wild counterparts. In an experiment on farmed mink, which 
for 70 generations were selected for fur quality but not for tameness, animals were caged with 
no access to water. When given the opportunity to access water, where in the wild they hunt 
aquatic prey, mink showed high determination (were willing to pay a ‘price’) to access a pool 
of water [5].

Apart from living in restricted spaces, circus animals, especially elephants, may be kept 
chained (shackled individually or picketed in lines) continuously for between 12-23 hours per 
day [54,55] when not performing. Both shackling and picketing severely restrict the degree of 
social contact amongst individuals, basically reducing it to ‘neighbouring’ (i.e. to either side) 
elephants [55]. However, many handlers claim that chaining is needed for safety reasons, and 
because trainers regard it as a means to establish and maintain dominance over the animals 
[55].

Even when not chained, circus elephants are housed in barren pens surrounded by an electric 
fence, which is viewed as a ‘revolutionary’ improvement to circus elephant lives [56]. In a 
study of elephant behaviour during the transition between being restrained in a picket line to 
being confined in a pen, trainers acknowledge that penned elephants were more relaxed and 
showed reduced stereotypic behaviour [54]. However, the practice of picketing cannot be 
discontinued completely because the use of electric pens is not always feasible or because a 
more secure restraint is often needed [54]. Moreover, whilst some degree of socialisation is 
possible in penned elephants, uninhibited social interactions are not possible [57]. 

When animals are unsupervised, objects that might be used by zoos as environmental 
enrichment (e.g. logs) are generally not provided by circuses because they could be used to 
break the barriers [56,57].

4.1 Summary
In summary, because of the particular circumstance circuses present, neither natural 
environments nor many natural behaviours can be recreated. In zoos, the presence of a 
complex captive environment can mitigate behavioural problems stemming from captivity 
and provide the animal with a diverse arrange of stimuli [3]. Due to the mobile life of 
circuses, however, complex environments e.g. wallows, browse, facilities to brachiate [58], 
cannot be set up and the captive animal’s life is unavoidably impoverished.

5 The health of captive animals
The physical restrictions of the captive environment have adverse effects on captive animals’ 
health. Elephants lacking physical exercise in zoos and circuses can become obese, which in 
turn leads to defects of the joints and ligaments of feet and legs [59]. In a survey of 62 Asian 
and 5 African elephants from three circuses and five zoos, veterinarians found a high 
incidence of rheumatoid disorders and one of the authors observed chronic arthritis and 
lameness in captive elephants [60]. The development of lameness is common in circus 
elephants [61]; and more common in zoo than wild elephants [62]. These joint problems as 
well as hernia are thought to result from circus elephants repeatedly assuming unnatural 
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positions during performance [61,63]. In circuses, the lack of mud baths, which wild 
elephants use for skin care, commonly causes severe skin problems [64]. 

Teeth problems occur as a consequence of incorrect feeding practices in captive elephants 
[59] and wild ungulates [31]. Kurt [65], an elephant researcher, states that he has never 
observed teeth abnormalities in wild Asian elephants. In zoos, where elephants are kept on a 
sand surface, the animals may eat sand and stones and this is detrimental to their health [66]. 
Other typical health problems in circus animals are tuberculosis, protein deficiency in 
primates and mange in camelids [67]. 

Disease transmission may be faster and more common in captivity than in the wild. For 
instance, it has been suggested that African elephants transmit the lethal elephant 
endotheliotropic herpes virus (EEHV) to Asian elephants in European zoos [68]. The two 
species would not meet in the wild. This virus is found in very young or stillborn calves, and 
represents a further threat (added to offspring infanticide and abandonment) to elephant 
reproductive success in captivity [68].

Furthermore it is hard to prevent local wildlife coming into contact with zoo and circus 
animals attracted by food sources; this may facilitate disease spread, e.g. canine distemper 
virus was probably transmitted by wild animals, such as martens, to lions and tigers in 
Switzerland [69]. In zoos, walls or fences forming the outer perimeter limit the extent to 
which local wildlife comes into contact with the captive animals. In contrast, permanent and 
solid perimeters are not feasible for travelling circuses.  

Disease transmission between captive animals and humans may also pose a threat to handlers 
or members of the public attending performances, as in the case of handlers being infected 
with tuberculosis transmitted by circus elephants [70]. Some diseases are rarely encountered 
in the wild and are present in captivity because of bad feeding practices [71]. For instance, 
circus lions developed botulism after consuming broiler chickens [72]. 

Many captive wild animals are kept outside their natural geographic distribution and this may 
have negative consequences on their health. For instance, veterinarians treating circus polar 
bears performing in Spain have diagnosed signs of depression and inappetance to extremely 
hot weather conditions [71]. Evidence from livestock research suggests that in colder and 
wetter climate there is a higher incidence of foot infections [73].

5.1 Summary
The physical restrictions of the captive environment have adverse effects on captive animals’ 
health spanning from teeth abnormalities, to ligament problems and unusual diseases. In 
elephants, the unnatural postures assumed while performing are thought to induce joint 
problems. Disease transmission may spread faster in captivity than in the wild and because of 
their non-permanent nature, travelling circuses cannot erect permanent barriers to prevent 
local wildlife coming into contact with captive animals.

6 Captivity related stress
Restricted physical activity and social interaction, incorrect feeding practices or a forced 
reduction in the time spent foraging and in other highly motivated behaviours can represent 
stressors to captive wild animals. Stress can have short-term behavioural effects such as 
aversion, alarm, increased vigilance, and physiological effects such as tachycardia, increased 
respiration rate and an increase in glucocorticoids (GCC), as well as chronic long-term 
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behavioural and physiological effects [74-76]. For instance, moving felids to unfamiliar 
environments such as new cages creates rapid stress responses, evidenced by levels of urinary 
cortisol [77].

Prolonged stress has severe consequences for animal welfare, especially in confined 
individuals that cannot escape or otherwise behaviourally avoid the stressor. The effects of 
even minor stresses combine to suppress immune function, reproduction, metabolism and 
behaviour [76]. The direct and indirect repercussions on animal health are widespread and 
complex. Physiological effects include suppressed reproductive cycles and immune 
responses, reduced growth rates and reduced body weight. However, physiological measures 
of stress are not clear cut; different stressors have different and often contrasting effects on 
physiological measures so that they are difficult to interpret in terms of level of welfare e.g. 
[78], review in [79]. This is why it is essential to use several welfare indicators [12,80].

Many factors constitute stressors in captive environments. For instance, confined animals are 
unable to escape from nearby predators detected by olfactory, visual or auditory cues [81,82]. 
Noise [83] and the presence of the public are amongst other stressors from which there is 
often no escape for a confined animal [3]. In psittacine birds (which include parrots, macaws, 
parakeets) poor socialization, anxiety, boredom, hand-rearing and related human imprinting,
with consequent failure to learn correct preening behaviours, may cause stress and, as a result, 
feather plucking [82,84].

In zoos, stress is a recognised problem [85], and environmental enrichment provides an 
opportunity to expand behavioural choices through physical environmental complexity, 
cognitive challenges and appetitive motivation [3,58]. Although the Association of Circus 
Proprietors of Great Britain refers to basic methods of behavioural enrichment in their 
manual, there is no evidence of comparable awareness of preventative measures against stress 
in circuses [40].

The circus environment seems likely to induce behavioural problems of the sort noted in other 
impoverished environments with confined spaces, barren enclosures and social isolation. Such 
effects vary from reduced reproductive behaviour, exploratory behaviour and behavioural 
complexity to increased abnormal, vigilance and hiding behaviours, behavioural inhibition, 
aggression, fearfulness and freezing behaviour (reviewed in [75]). For instance, social 
isolation and reduced space allowance have been linked to negative behavioural and 
physiological responses in farmed pigs [86,87], dogs, dairy calves and sheep amongst the 
domestic species (reviewed in [75]). In addition, social isolation and reduced space allowance 
cause increased levels of aggression and stress levels in a range of captive wild animals from 
primates, to deer and dolphins (reviewed in [75]). Moreover, barren cages were linked to 
negative physiological responses, reduced exploration and increased agonistic behaviour in 
silver foxes [88], and captive cheetahs and tigers suffer from chronic stress-induced 
gastroenteritis [83,89]. Given that social isolation, reduced space allowance and inappropriate 
housing conditions cause profound stress in domestic species and, given that there is partial 
evidence of their effect on captive wild species as well, it is reasonable to assume that the 
housing conditions of circus animals are likely to cause severe stress to wild animals.

In many respects, and despite the lack of predation, food shortage and adverse environmental 
conditions, animals kept in captivity experience poorer welfare than animals of the same 
species living free. Captivity-related stress is linked to the development of unusual diseases 
which affect captive-born and wild-caught but not wild free-ranging cheetahs [90]. Chronic 
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stress was found in captive clouded leopards held in North America; all captive leopards were 
found to be stressed but those cared for by a greater number of keepers experienced higher 
stress [82]. Clearly relevant to the circus situation, where such factors are unavoidable, felids 
displayed to the public and those housed close to potential predators were more stressed, as 
measured by faecal corticoid concentrations [72,82].

It has been suggested that the greatest stressor of captivity is the inability of captive animals 
to control all the stressors that afflict them, i.e. their inability to control the captive 
environment [67]. So, if the captive environment induces many different stressors that 
negatively affect the physiology and behaviour of captive animals, the animal’s inability to 
avoid or control these stressors is itself a cause of stress.

6.1 Reproduction in captivity
Amongst the long-term effects of stress on aspects of an animal’s life, one of the most studied 
is reproduction; this is due to its importance as a life-history trait and its crucial role for 
conservation and/or reintroduction programmes in zoos. In this section we will look into the 
effects of captivity-induced stress on reproduction and give some specific example from 
animals commonly kept in circuses.

6.1.1 The effects of captivity-related stress on reproduction
Many species are very difficult to breed in captivity as a consequence of the detrimental 
effects of the captive environment on an individual’s development, modulation of stress and 
arousal, and on the modification of social interactions [91]. Breeding failure of captive 
animals is extremely common and its origin can almost invariably be linked to some unnatural 
aspects of captivity [92]. Even if viable offspring are produced, the abandonment of the 
offspring by the mother is common. As a consequence, hand-rearing was a widespread 
practice (and to some extent, still is) in captive environments [58]. However, hand-reared 
individuals fail to develop normal social and reproductive behaviours and develop abnormal 
behaviours [58,82,93] so that BIAZA-accredited zoos only recommend hand-rearing for pre-
determined population management purposes e.g. according to TAG or EEP 
recommendations [11]. On the other hand, even if breeding were easy, there are concerns 
about this in terms of welfare. Alarmingly, it has been suggested that captive-born wild 
animals show more ‘putative stereotypic behaviour’ix than wild-born animals captured as 
adults [94] although some species appear to fare badly in captivity regardless of their origin 
[90]. In circuses hand-rearing is probably commonx and the animals might be reared with 
limited access to conspecifics. Therefore, it has been recommended that if hand-rearing is 
necessary in circuses, it should be accompanied by integration with conspecifics [19]. 

In the wild, environmental factors such as resource availability, predation and climate limit 
animal population reproduction, growth and mortality. In captivity these environmental 
effects are limited. Consequently, reduced or no reproductive life span [37,95,96], inapt 
copulatory behaviour, infanticide or abandonment of offspring due to social disruption or 
hand-rearing [37,93], high infant mortality [97] and/or reduced life expectancy, all represent 
the deleterious effects of husbandry-related stress.

  
ix The authors define ‘abnormal repetitive behaviour’ or ‘putative stereotypic behaviour’ as any abnormal 
behaviour that is suspected to be stereotypic (and further evidence will prove its nature) but it cannot be strictly 
defined as such because the cause of the named behaviour is unknown [98]
x Evidence for this is only circumstantial but in a description of a ‘typical’ circus some of the caravans included 
people and young animals to be hand-reared [19].
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There is a lot of literature on this subject from zoos and a limited amount on circuses, but to 
illustrate the main problems we use examples from the literature on elephants, large and small 
wide-ranging carnivores, primates and ungulates.

6.1.2 Elephant reproduction
Elephants are very difficult to breed in captivity for several reasons, all of which are linked to 
environmental effects that are more acute in circuses than in zoos. Elephants are highly social, 
living in matriarchal societies in the wild. Groups are mixed aged, and young females grow 
up with older females, helping rear their calves and thereby learning mothering skills [59,65]. 
Cows are assisted by aunts or other females during parturition and afterwards, in rearing the 
calf. In captivity in contrast, elephants are moved among establishments, disrupting the 
existing social bonds amongst group members; females are often removed at birth and 
chained separately from the group [99]. Such treatment of females is thought to lead to the 
death of infants [69,65], and the cause of higher percentages of stillbirths and infant mortality 
due to infanticide by mothers in European zoos and circuses than in the wild [37,38]. 
Stillbirths seem to be correlated to the mother and/or calf being overweight, and allowing 
female elephants more movement or changing feeding practice would decrease female obesity 
[37]. 

Another reason for the low or absent reproductive performance of elephants in circuses is the 
lack of bulls. The keeping of bull elephants is normally avoided in circuses as they are 
extremely dangerous [59]. Aggressive behaviour in bull elephants is most pronounced in the 
period of musth; musth bulls show absolute dominance and, if keepers refuse to withdraw 
accordingly, the animals can become aggressive. Some handlers try to control aggressive 
bulls by beating them in sensitive areas such as the ears, eyes and penis, which is thought to 
cause circus bulls to refuse to breed [59,65]; for instance, of eight bull elephants kept in 
western European zoos but formerly living in circuses, two were moved to zoos before the 
age of 15 (prior to sexual maturity) and successfully bred whilst five of the remaining six, 
which lived in circuses until after 15 years old, refused to breed [65].

Husbandry practices seem to be responsible for the lower reproductive success of elephants in 
European zoos and circuses when compared to Asian extensive keeping systems [38,65,100]. 
A consequence of this low reproductive success is that if the trend cannot be reversed, more 
elephants will need to be imported from the range states to keep captive populations viable 
[39].

6.1.3 Carnivore reproduction
At the other end of the sociality scale, there are solitary species such as the majority of 
carnivores. Forced sociality in these species, even among single sex groups, may suppress 
reproduction. Males of small cats housed alone or with only one conspecific female had 
higher reproductive potential (larger testes, more semen volume and more sperm per 
ejaculate) than cats in group exhibits [101]. The presence of other reproductively active 
females in a group can suppress reproduction at various levels (physiological, behavioural, 
etc.). This is the case, for example, with female cheetahs housed in groups, where the 
presence of female conspecifics seemed to cause ovarian inactivity and consequently, 
inability to breed, in a large sample of zoos in North America [92,102]. 

6.1.4 Primate reproduction
Similarly in a non-group-living monogamous species of tamarin, infants born in a colony 
suffer significantly more abuse than non-colony housed infants, possibly as a consequence of 
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social stress [103]. In general, prosimians juvenile mortality in captivity is high, ranging from 
25% to 45%; its main causes are related to captivity-induced stress which manifests itself in 
decreased conception rates, premature births, lactational failure and maternal neglect (review 
in [104]). 

An argument could be made that hand-rearing produces animals well-adapted to a circus life. 
In fact hand-rearing and lack of social interactions are the main cause of breeding failure in 
captive primates. In chimpanzees only 30% of individuals hand-reared in isolation reproduce 
as adults, compared with nearly 90% of animals raised with at least one adult [93]. Rhesus 
monkeys raised in complete isolation never develop normal social behaviours, whilst 
monkeys raised without mothers but with peers show normal social development to a certain 
extent but an abnormal degree of peer attachment [105,106]. 

6.1.5 Ungulate reproduction
When subjected to incorrect social grouping or housing, ungulates may also experience 
decreased reproductive potential. Because equids are gregarious and form hierarchies, solitary 
males (bachelors) which grew up outside a normal herd structure or were subsequently 
introduced to more dominant mares, pace (stereotype) more than mares and may become 
impotent [31,32]. Mares can show stallion-like behaviour and high levels of aggression whilst 
stallions inappropriately moved from an established herd to a new herd may become 
infanticidal [31].

It must also be noted that, as pointed out earlier, some equids, particularly zebras, may 
actually represent a threat to other species’ reproduction. In mixed exhibits, aggression 
directed to other species is common and in some cases leads to the killing of young antelope, 
bovine and deer calves [30].

6.2 Summary
All the evidence shows that circuses, more than zoos, are highly likely to both stress animals 
and reduce their ability to deal with that stress. This is because wild circus animals are subject 
to the effect of combined stressors (by being hand-reared and/or socially isolated, subject to 
performance and travel). One manifestation of the deleterious consequences may be found in 
their poor reproductive performance. In conclusion, the effects of confinement on a captive 
animal’s freedom to perform highly motivated behaviours have a high toll on welfare by 
compromising health, altering brain functions [107], reducing breeding potential and life 
expectancy [59].

7 The effect of travel on animal welfare
Captive animals kept by circuses and establishments of the entertainment industry travel very 
often, about once a weekxi. Forced movement, human handling, noise, cage motion and 
confinement constitute sources of stress to captive animals; loading and unloading, presence 
of water and food, the opportunity for rest and climate are key features to consider for the 
welfare of animals during transportation e.g. [108,109]. 

Inside circus trailers temperatures can reach extremes if ventilation or heating are not in place, 
and it is unclear how many circuses have air conditioning systems. For instance, in a study on 
the transport environment in six circuses, only two circuses used insulated walls and high 
capacity ventilation fans to maintain internal temperatures within a safe range [110]. 

  
xi It must be noted that not all animals travel to all sites and can instead be transported to some static site. 
Moreover, travel dates for circuses are not readily available. 
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Moreover, drivers/handlers may be unaware of any critical temperature increase in the trailers 
[110]. The temperature inside the trailers is of particular concern in cold weather; Asian and 
African elephants in their natural environments face temperatures as low as 0°C but can move 
and be active to keep their body temperature stablexii. Movement is not possible or only 
possible to a very limited extent in trailers as elephants are transported chained [110].

Transport can have deleterious effects on reproduction. For instance, Edwards et al. [111] 
found that transport stress reduced ovulation rate in domestic cows. In a study analysing 30 
years of records from a captive colony of pigtailed macaques, the number of moves 
experienced by the mother during pregnancy was one of the main factors negatively 
influencing the probability of a viable birth [112].

Overall, there is very limited evidence on the effect of transport-related stress in circus 
animals. However, given that transportation is a significant stressor negatively affecting the 
welfare of domestic animals [113,114], it is reasonable to assume that the experience it is 
equally if not more stressful for wild animals. There is no indication of the negative effects of 
transportation stress on animals in the Association of Circus Proprietors of Great Britain 
Guidelines [40], or advice on the frequency of transport, although it refers to WATO 
Guidelines for optimum travelling time. 

7.1 The transport of reptiles
It has been suggested that reptiles are unsuitable for frequent transportation, as they are 
sensitive to frequent vibrations and temperature changes [44]. In the natural environment, 
reptiles and amphibians are able to detect airborne and ground vibrations for the purpose of 
intraspecific communication, prey location and predator detection [115-118]. Sudden or 
persistent acoustic or vibratory stimulation can be stressful, and so sources of such stimuli, 
such as traffic or people, should be minimised [119].

Thermoregulation is the single most important physical factor in reptile ecology [120]. Many 
species undergo distinctive circadian patterns of thermoregulatory behaviour, which can be 
maintained even if the day-night cycle is altered [121].  If these circadian or seasonal patterns 
of thermoregulation are disrupted, the normal physiological activity is suppressed, with 
associated consequences such as inappetence, susceptibility to infections, abnormal or absent 
reproductive activity and even death (reviewed in [122]).

Thus, it is likely that frequent transport is unsettling to reptiles and amphibians as this might 
disrupt thermoregulatory patterns and probably involves considerable auditory and vibratory 
stressors. As a consequence, frequent transportation could lead to poor welfare for reptiles 
and amphibians, although research on this topic is missing. However, of all animal groups, 
amphibians and reptiles respond poorest to transport, with the highest average incidences of 
mortality, 5.0% and 3.1% respectively [123]. 

7.2 Do animals habituate to travelling?
Many factors act simultaneously to affect the welfare of transported animals [113]. Some 
relate to genetics (whether an animal is domesticated or wild), exposure (an individual may be 
naïve or experienced to travel), experience (positive experience in past travel or trauma/pain 
suffered during travel) or husbandry (intensively or extensively farmed) [113]. Wild animals 

  
xii In the same study, some circuses in cold conditions successfully kept temperatures at acceptable levels by 
depending solely on the heat produced by the elephants themselves [110]. However, the only example given is 
by one of the two circuses with insulated walls [110].
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and/or animals completely naïve to travel show signs of behavioural and physiological 
distress when subject to travel e.g. [114,124]. In contrast, domesticated animals accustomed 
to handling and human presence are generally less stressed by being restrained and 
transported (review in [113]). However, there is great individual variation in stress responses
and Grandin [113] suggested that stress and discomfort should be evaluated using both 
behavioural and physiological measures. 

To date, although some studies suggest that there is a degree of habituation to travel, other 
than body temperature only behavioural measures (stereotypies, see later Fig. 4) are available 
for circus tigers and elephants during transport [125-127]. In zoo tigers, where limited 
behavioural and physiological data are available, pacing varies individually but altered 
cortisol levels persist for 3-6 days after transport in animals experienced to travel (transported 
at least twice before) and 9-12 days in naïve tigers, suggesting that travelling is a stressful 
experience [128]. Circus animals could experience some degree of stress during travel even if,
behaviourally, they show lower stress than a naïve animal, and given the frequency of travel, 
this is likely to be a welfare concern. These time periods are, in fact, as long as or longer than 
typical rest periods for circus animals and, therefore, it is possible that the animals have not 
recovered from one lot of transport stress before being moved to a new site. Although there is 
insufficient evidence to assess whether circus animals habituate to travelling [129, p.135], it is 
noteworthy that two studies examining transport in large felids found very similar levels of 
stereotypic behaviour in both zoo and circus animals [125,128], (see later Fig. 4). 

7.3 Summary
Captive animals kept by circuses and establishments of the audio visual industry travel often. 
Many travel features such as forced movement, human handling, noise, cage motion and 
confinement constitute sources of stress to captive animals. There is no conclusive evidence 
on whether animals completely habituate to travelling. There is however, evidence that 
travelling is stressful for captive wild animals and it may have adverse effects on 
reproduction. 

8 The behaviour of captive wild animals
In order to identify an acceptable level of animal welfare for captive animals, a comparison 
should be made with free ranging animalsxiii [130]. The range of activities and behaviours 
performed by free animals, the time spent in each activity/behaviour, reproductive life span 
and life expectancy are all parameters that can be used as a baseline against which to measure 
the welfare of captive animals. Such a comparison is not always straight forward – a 
difference in activity budgets between wild and captive animals does not necessarily imply 
poor welfare – but it can be used alongside other measures of welfare and can provide a useful 
baseline.

8.1 Time budgets
Elephants (both species) spend anywhere between 40% and 75% of their time feeding [131]. 
Asian elephants may consume between 1.5-1.9% of their body weight in 12 hours, eating 
between 33.6-44.4 kg of grass per 12 hours [50]. In the wild, African elephants can cover 30-
50 km in a single day [132] and African elephants spend 57% of daylight hours moving and 
feeding in the Okavango Delta [133]. In contrast, physical activity is limited in zoos and 
grazing is unavailable in 90% (18/20) of European zoos keeping Asian elephants [38]. In four 
circuses, elephants spent 12.6-22.7 hours/day shackled in an area 7-12 m2, although they 

  
xiii This does not mean we believe wild animal welfare is invariably better than captive animal welfare
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could only move as far as the length of the chain, i.e. 1-2 m, 0.3-8.2 hours/day in a paddock 
measuring 22.7-72.0 m2 and 0.3-2.1 hours/day training or performing [55]. Performing 
typically occupies 1% or less of observation times in circus animals [118], (Fig 2). 

Fig. 2. Percentage time (24hr) spent chained or in wagon (light grey), in the exercise pen 
(wavy lines) and performing (dark grey) by captive wild animals in various UK circuses (the 
number of circuses varies with species) (data recalculated from [134]). The number of 
animals is in parentheses.

Similarly, captive ocelots, giraffes and okapi are less active (albeit the difference is not 
quantified for all species) than their wild counterparts [135-137]. In a comparative study 
between time budgets of wild and captive giraffes, the captive ungulates spent on average 
more time stereotyping (approximately 0% versus 14% respectively) but less time feeding 
(approximately 23% versus 42% respectively) [135] (Fig. 3). When the authors compared the 
zoo that most closely approached wild conditions (largest enclosure and herd size), there was 
still a significant difference in the time spent feeding (76.9% wild, 26% zoo) and stereotyping 
(0% wild, circa 13% zoo) [135].

There is no consensus as to whether elephants living in captivity have a lower life expectancy 
than wild elephants. Some studies have found that the life expectancy of zoo and circus 
elephants is lower than in the wild [65,100,138]; others have found that captive elephant life 
expectancy is similar to wild and working elephants, although this only considers individuals 
that survived to one year of age in zoos [139]. However, it must be noted that current life 
expectancy estimates in the wild for African elephants [139] are calculated from populations 
where the main cause of adult mortality is related to human activities rather than natural death 
[140].

8.2 Stereotypies
It has long been recognised that captivity may have deleterious effects on an animal’s 
behavioural patterns. Normal behaviour gives way to a higher percentage of inactivity and/or 
increased abnormal behaviour (self-directed behaviour or self-injury) and stereotypies [141]. 

Stereotypies are repetitive behaviours with no apparent aim that develop when a captive 
animal is prevented from executing a highly motivated behaviour [141]. For instance, 
stereotypic pacing in captive carnivores generally increases during crepuscular hours [137] 
when wild carnivores are more active, or seasonally, when mate-seeking behaviour would be 
performed in the wild [142]. Although it is difficult to make generalisations about 
stereotypies, they are commonly associated with a sub-optimal environment and poor or 
compromised welfare [143], an environment we believe circuses represent. That is probably 
why primates confiscated from touring zoos and circuses exhibit undesirable behaviour more 
than primates reared in recognised zoos [144]. In addition, accumulating evidence suggests 
that it may also represent a captivity-induced dysfunction of the central nervous system [98]. 

Elephants (3) Big cats (25) Bear (1) Llamas (6)Elephants (3) Big cats (25) Bear (1) Llamas (6)Elephants (3) Big cats (25) Bear (1) Llamas (6)
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Fig. 3. Comparison between time spent in different activities (%) by giraffes (19) and
leopards (7) in zoos (4 for giraffes, 1 for leopards) and in the wild (numbers sampled not 
stated) (data on giraffe recalculated from [135], leopards in a zoo from [145], in the wild from 
[86]).

Stereotypic pacing varies widely amongst captive carnivores, from an average of 0.16% of 
observations in red foxes to 30% in lions and 60% in tigers [97,146]. A significant proportion 
of this variation is explained by home range and distance travelled daily: species that travel 
over large distances in the wild show higher levels of stereotypic pacing in captivity [28,97]. 
Hand-rearing also negatively influences the development of stereotypies. For instance, 
captive-bred hand-reared bears, primates and African grey parrots exhibit significantly more 
stereotypies than captive-bred mother-reared individuals [147-149] and the development of 
feather plucking/chewing in psittacine birds has been linked to hand-rearing [82]. 

Stereotypies tend to increase in frequency with a higher degree of movement restraint and 
with more barren environments. For instance, circus elephants kept shackled or picketed 
weave and head-nod more than in paddocks [54,55], zoo bears and leopards pace more in the 
smaller off-exhibit enclosures than in the larger on-exhibit enclosures [145,150] and captive 
parrots perform more oral and locomotory stereotypies in  barren cages than in enriched cages 
[151].

Some elephant handlers believe that stereotypic behaviour is part of an elephant’s normal 
repertoire; for instance, weaving stereotypies are said to aid circulation in the same way that 
walking does in wild elephants [152]. The frequency of stereotypic behaviour, however, is 
significantly greater (about 30%) in chained circus elephants when compared to elephants in 
zoo or circus enclosures (about 4% and 10% respectively) [100]. Moreover, in captive 
animals, the frequency of stereotypic behaviour appears to be lower in zoo animals when 
compared to circus animals, with the exception of large felids, where it is comparable during 
transport or higher in inside and outside enclosures (Fig. 4).
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Fig. 4. The frequency of stereotypic behaviour in zoo and circus animals in outside enclosures unless otherwise stated. Values shown are study 
averages, or averages across studies and error bars refer to the error calculated on averages across multiple studies. The species chosen as 
representatives of each category are those highlighted by the Association of Circus Proprietors [40] as acceptable circus species (see also legend of 
Table 1). Figures are given or recalculated from the following references: big cats inside, zoo: n=21 individuals, [97], circus: n=13, [19]; big cats 
outside, zoo: n=42, [97], n=14 [145], circus: n=13, [19]; big cats transport, zoo: n=5, [128], circus: n=4, [125]; elephants unshackled, zoo: n=29,
[153]; circus: n=21, [19], n=24, [55], n=9, [54], n=13, [57]; elephants transport, circus: n=11, [126]; bears: zoo: n=27, [154], n=1, [142], circus: n=9, 
[19]; equids, zoo: n=42 [32], n=9, [155], circus: n=5, [19]; camels, circus: n=16, [19]. Our definition of stereotyping differs from Kiley-Worthington’s 
[19] as we defined (and therefore included) pacing (all animals), bar chewing and pawing (only for equids and camels) as stereotypies.
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The causes and incidence of stereotypies appear to point strongly to the circus being an 
inadequate environment for wild animals. There has been little work done on stereotypies in 
circuses, but the evidence from one study across 15 British circuses suggests that all species 
of wild circus animals stereotype [19]. For instance, bears spent 30% of the observation time 
pacing and all elephants studied showed stereotypies; furthermore, in both zoos and circuses 
there was evidence of prolonged distress and abnormal behaviour [19]. For felids in circuses 
and zoos, larger crowds are related to higher frequency of pacing [145,156]. As stereotypies 
normally indicate sub-optimal environments, a higher degree of stereotyping in circuses may 
be considered indicative of poorer welfare.

8.3 Summary
The range of activities and behaviours free animals perform, the time spent in each 
activity/behaviour, reproductive life span and life expectancy are all parameters that can be 
used to measure welfare of captive animals. Circus animals spend the majority of the day 
confined in the beast wagon, about 1% performing and the remaining in exercise pens. They 
usually feed and move for less time compared to free-living wild animals but spend more time 
inactive or performing repetitive behaviours (stereotypies). Most species stereotype more in 
circuses than in zoos. As stereotypies normally indicate sub-optimal environments, a higher 
degree of stereotyping in circuses may be considered indicative of poorer welfare.

9 Training and performance
Although an in-depth examination of training and performance is not part of our mandate, we 
briefly discuss it here. Training and performance in circuses may be suggested as suitable 
compensation for a more natural habitat and lifestyle, such as are found in the wild and in 
good zoos. However, no research has been conducted to test this hypothesis and, furthermore, 
we believe there may be circumstances in which some training can be the cause of poor 
welfare. We do not believe that any convincing argument has been made that training and 
performance are adequate compensation for an impoverished captive environment.

Reward-based training (positive reinforcement) may enhance health and reproductive 
potential of captive animals and it is recognized by zoo managers as a useful tool to improve 
captive species management [2,157]. Training by means of negative reinforcement and/or 
punishment may be the cause of poor welfare for the captive animal and may also establish a 
poor relationship between trainer and animal [74,158]. Amongst zoo animals negative 
reinforcement and physical punishment are uniquely used for training elephants [65; 159].

Some circuses have no training [160] and, in general, animals are in their cages most of the 
time [161]; Fig. 2. It has been claimed e.g. [56,134,162,163] that circus acts in which animals 
are asked to perform actions outside their natural range of movements, such as walking on 
hind legs, jumping through fire hoops, walking on globes, climbing steep pedestals, are 
trained using pulleys, hoists, electric shocks, forceful beating, goading or withholding food. 
Some trainers openly admit to beating animals into submission [164,165]. Circus trainers 
have been prosecuted for inhumane treatment of animals in the UKxiv.

However, it is extremely difficult to find reliable data on circus animal training (but see [56]). 
Two species for which there is reasonably reliable information on training are Asian and 
African elephants. Some UK, other European and US zoos still use training methods adapted 

  
xiv Animal Defenders International and the National Anti-Vivisection Society, Annex A, Circuses and 
performing animals, http://www.publications.parliament.uk/pa/cm200405/cmselect/cmenvfru/52/52we136.htm
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from circus methods, which in turn adapted the methods of Asian mahouts. Stunts such as 
headstands, hindleg stands, tubsits and lying down are trained using negative reinforcement 
[100], and it is difficult to see how such tricks could be taught using positive reinforcement.

Performance acts in the presence of spectators are likely to cause severe stress to captive wild 
animals even if they are not engaged in unnatural movements. Loud noise is a well known 
stressor to captive animals; acoustical stress within and outside the human hearing range can 
cause critical alteration in physiological parameters [166,167]. Tigers may develop 
gastroenteritis as a consequence of persistent high noise [83]. High noise and brilliant light 
during circus performance might have predisposed an Indian python to infection and 
septicaemia which subsequently caused its death [168]. Loud noise and the presence of 
human crowds solicits huddling, aversive behaviour, vigilance and escape in captive primates, 
bears and wild ungulates [169-171]. In tigers, in the hour prior to performance and when the 
animals are in display to the public, pacing may peak up to 80% [156]; similarly, stereotyping 
increases before performance in elephants [152]. All these parameters suggest that human 
audiences have stressful effects on captive animals [172].

9.1 Summary
Behavioural and physiological parameters indicate that human audiences have stressful 
effects on captive wild animals; thus, performance acts in the presence of spectators are likely 
to cause stress.

10 How many wild animals are there in European circuses?
The total number of wild animals kept in captivity in European circuses is unknown; 
estimates of the number of captive animals (including domestic animals) range from a 
minimum figure of 2,400 to a maximum of 5,900 individuals. This estimate is based on data 
from the Czech Republic, Denmark, Finland, France, Germany, Italy, Latvia, Lithuania, 
Poland, Portugal, Sweden and the UK but no information is available for Belgium, Greece, 
Hungary, Ireland, the Netherlands and Spain [36]. A few species represent a large proportion 
of all captive animals; for instance, there are 90 elephants in Germany and 490 big cats in 
France [41]. Between 31 and 36% of all European captive elephants are kept in circuses, the 
remaining being housed in zoos [100]. 

Many European countries prohibit the use of all wild-born animals in circuses [36]: Denmark 
(although some species are exempted), Estonia and Poland ban all wild-born animals, whilst 
the Czech Republic, Finland and Sweden ban the majority of large-bodied wild-born species. 
Austria is the only European country that bans all wild animals from circuses, not just wild-
born animals. Malta and Slovakia ban CITES-listed species. There are currently only a few 
captive wild animals in UK circuses: 1 Asian elephant, 4 zebras, 5 pythons, 12 big cats (lions 
and tigers), 10 camels and 1 black bear [41]. However, there is no restriction on foreign 
circuses travelling to the UK once the relevant permits have been acquired [173]. 

In Europe, some investigations highlighted the financial difficulties of the majority of small 
circuses [36,163] and consequently, a high risk of poor husbandry, veterinary care and 
feeding for the animals [174]. It must also be noted that most research on circus animals is 
conducted in the largest and better financed circuses and, therefore, is likely to represent the 
best husbandry and welfare in circuses rather than representing a cross-section of conditions 
found in circuses with a range of finances. Thus the data presented here are likely to be biased 
towards the best circuses, and do not represent the norm.
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10.1 Summary
Across Europe there are between 2,400-5,900 wild and domestic captive animals in circuses. 
Between 31-36% of all European captive elephants are kept in circuses. The majority of 
circuses are small and financial difficulties are widespread. This is a major cause of concern 
for the risk of poor husbandry, veterinary care and feeding for the animals. There is no 
information available on the number of animals in the film and stills industry.

11 The origin of captive wild animals in circuses 
Kiley-Worthington [19] reported that 40% of carnivores and 14% ungulates in 15 British 
circuses were unwanted zoo animals. Of all the wild animal species, the vast majority of 
elephants were wild-caught (approximately 94%) [19]. However, it must be noted that 
although the remaining animals were classified as bred in circuses, the category 'circus' 
actually included “private owners, market, etc.” [175]. This implies that an unknown 
percentage of animals classified as captive-bred in circuses were actually bred in other private 
facilities.

The International Tiger Studbook states that there is no record of the numbers of tigers bred in 
zoos and subsequently released before the age of three to circuses, safari parks and private 
owners. Thus an unknown proportion of captive-born tigers passes into private hands [176]. It 
is estimated that the number of tigers (5,000-12,000) kept privately as exotic pets in non-
accredited zoos, circuses and safari parks exceeds the combined number of wild and 
accredited zoo tigers [24]. The origin and lineage of the majority of these animals is unknown 
and their contribution to captive breeding conservation programs is negligible if existent.

11.1 Summary
In one study on 15 British circuses, 40% of carnivores and 14% ungulates were unwanted zoo 
animals. The origin and lineage of the majority of these animals is unknown and their 
contribution to captive breeding conservation programs is negligible if existent.

12 Which species of animal are suitable for life in circuses?
Some species of animal may be more suitable for a circus life than others. To be considered 
suitable for a circus life, such animals should exhibit all of the following characteristics:

(i) low space requirements, 
(ii) simple social structures,
(iii) low cognitive function,
(iv) non-specialist ecological requirements,
(v) ability to be transported without adverse welfare effects.

Of all the animal species we consider that only reptiles, birds and mammals need be subject to 
a test of suitability on welfare grounds for circus life. The remaining species of animal, most 
of which are very small, have never been used in circuses, nor are they likely to be. On 
welfare grounds alone, however, many of these smaller species of lower vertebrates may meet 
our criteria of suitability for a circus life, since animals with large brains relative to their body 
size lead more complex lives [177]. 

13 Conclusions
In this report we have reviewed the available scientific literature with regard to the health 
status, living and travel conditions, social, normal, repetitive and reproductive behaviour, and 
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the number and origin of wild animals in the circus industry. The vast majority of the 
information we found related to zoo and, secondarily, to circus animals. 

Since captive animals have not been selected for tameness and have been bred for a relatively 
low number of generations they cannot be considered domesticated. In circuses, most wild 
animals are bred in captivity as opposed to being wild-caught, although the origin of most 
animals is unknown, but this does not mean such animals are fundamentally different from 
free-living animals. 

Nor is there any scientific reason to believe that the natural needs of wild animals can be met 
through the living conditions and husbandry offered by circuses. Neither natural environment 
nor much natural behaviour can be recreated in circuses.

In zoos, the presence of a complex captive environment (naturalistic displays with plants, 
objects, perches, etc.) can in part alleviate behavioural problems stemming from captivity and 
provide the animal with a diverse array of stimuli. In contrast, due to the mobile life of 
circuses, complex environments cannot be set up and a captive animal’s life is consequently 
impoverished.

Captivity can induce very poor welfare in animals but circuses in particular fail to provide 
some of the most basic social, spatial and feeding requirements of wild animals. The ability to 
execute many natural behaviours is severely reduced, with a concomitant reduction in 
welfare, health and reproduction.

We found no evidence that performance of circus acts is enriching. In contrast, we found that 
human crowds are likely to cause stress to captive animals.

Training in circuses is an opaque issue. No science-based evidence has been seen which 
persuades us that training and performance demonstrably cater for those needs not met by the 
impoverished living accommodation provided by circuses.

Circuses may be suitable environments for animals with low space requirements, simple 
social structures, low cognitive function, non-specialist ecological requirements and which are 
capable of being transported without adverse welfare effects. Wild mammals, birds and 
reptiles should be subject to a test of suitability to circus life. 
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15 Appendix I

Scientific names of animals cited in the text
Common name Latin name
African elephant Loxodonta africana
American black bear Ursus americanus
alpaca Lama pacos
Asian elephant Elephas maximus
camel Camelus bactrianus
cheetah Acinonyx jubatus
chimpanzee Pan troglodytes
clouded leopard Neofelis nebulosa
dromedary Camelus dromedarius
giraffe Giraffa camelopardalis
Indian python Python molurus
llama Lama glama
leopard Panthera pardus
lion Panthera leo
mink Mustela vison
ocelot Leopardus pardalis
okapi Okapi johnstoni
pigtail macaque Macaca nemestrina
polar bear Ursus maritimus
puma Puma concolor
pygmy hippo Hexaprotodon liberiensis
python Boid spp.
red fox Vulpes vulpes
rhesus macaque Macaca mulatta
tamarin Saguinus geoffroy
tiger Panthera tigris
tufted capuchin monkey Cebus paella nigritus
zebra Equus burchelli
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16 Appendix II

“23 May 2006 : Column GC177

Lord Rooker: I was asked whether Defra has done any species research. No research has been 
commissioned on particular animal species within the circus environment at present, but we 
will look to a wide variety of experts in the field to advise us on the continued use of certain 
non-domesticated species in circuses and keep the policy under review. As I have said, we 
hope that those discussions will begin shortly.

More than one reference has been made to something that I was not aware of: the fact that 
there is only one elephant in the circuses referred to. I understand that the animal does not 
perform, and I leave to one side the point that the animal lives on its own and the issues 
related to that. No doubt we can come back to this.

Questions were also asked about the evidence required to ensure a ban on the use of a 
particular species. It is a fair point and I shall focus on it in my conclusion. The Government 
are willing to consider any evidence that has a sound scientific base, preferably peer-reviewed 
and conducted in an environment where the animals were performing and travelling. We 
acknowledge that there is likely to be a lack of scientific evidence related to animals used 
specifically in entertainment, and we would be willing to consider sound scientific results 
obtained on species kept in different conditions, if we can establish that those results could 
reasonably be extrapolated to other circumstances. We do not consider photographic or video 
evidence to be sufficient to base policy decisions on. Such evidence can be open to 
misinterpretation and gives only a snapshot in time. A film showing a lion pacing up and 
down may indicate evidence of stereotypical behaviour, but equally the film may have been 
shot when the lion had seen its keeper approaching with food. So the context in which the 
film was made is important and the evidence has to go wider.

On evidence of particular instances of cruelty, while that is distressing, it is of course not 
sufficient to demonstrate that a particular environment necessarily causes animal suffering. 
Animals in any environment may be subject to particular instances of cruelty—private pet 
ownership is the most common example, even though one assumes that animals are safe and 
well looked after in those circumstances. In order to establish that a certain environment 
inevitably causes suffering or distress to an animal, supporting scientific evidence set out in 
published papers that have been peer reviewed would have to be submitted. The point here is 
that it must be demonstrated that animals suffer and are in distress simply by being in a 
certain environment, and that is why it is not something that can be proved with a snapshot.”


