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ABSTRACT 

Growing global populations are increasingly dependent on natural resources, such as food, water and 

land to supply their demands. At the same time, urban environment has made its population curious of their 

surrounding nature, including wildlife. Zoos appear to be an appropriate tool to introduce wild animals to people 

in a safe and interesting way, providing new experiences and even education to several generations. With the 

development of animal ethics and nature protection, zoos started to play another important role as centres for 

wildlife conservation. International regulations were set in order to ensure standards for proper treatment of 

zoo animals. However, there are still places where wild animal welfare is in question. This paper aims to discuss 

the arguments for and against keeping wild animals in captivity and to emphasize the impact zoo conservation 

programmes could have on both animals and humans. 
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Introduction 

Keeping wild animals in captivity has been a common pastime ever since Ancient Egyptian 

menageries were used as a display of power in 3500 BCE (EC, 2015). With animal sports’ increasing 

popularity, animal health became a greater focus in the Middle Ages (Dunlop & Williams, 1996). 

Although historical chronicles revealed how lack of veterinary knowledge led to abuse. One such 

example was when an ostrich was fed metal nails in the Tower of London in the 13th century (Hahn, 

2003). With these practices being common, animals often died earlier in captivity than in the wild.  

It was only in the last two centuries that modern zoo establishments were built (Rees, 2011; 

Bruce, 2017; Uddin, 2017). While the earliest zoos understood animals’ dietary needs, they often 

kept animals in small barren enclosures without considering their mental health (Wolfensohn et al., 

2018; Sherwen & Hemsworth, 2019). This suggests that responsible authorities did not think of 

elaborating legislation to encourage zoos to promote conservation and welfare until deforestation, 

poaching, capture, and illegal trade threatened global biodiversity (Ceballos et al., 2017). These 

issues gave rise to legislation that sought to make zoos improve captive animal welfare, educate the 

public, and enable breeding programs to combat species loss.  

Despite these efforts, some have questioned whether the limited nature of zoos and their role 

in entertainment is harmful towards animals’ mental and physical health (Wolfensohn et al., 2018). 

This article will explore whether keeping wild animals in captivity to conserve species is justified, 

as opposed to just leaving wild animals in their dangerous natural habitats.  
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Materials and methods 

An analysis was made on the existing legislative framework for zoo management to determine 

their main objectives, with an emphasis on animal welfare. This involved evaluating official inter-

national documents, including Bern Convention, CITES, EU directives, good practice guides, and 

EAZA manuals. As well as further evaluating national British and Bulgarian Acts. Additionally, 

SWOT analysis was used to investigate the strengths and weaknesses of keeping wildlife in captivity 

using related scientific literature. 

Results and Discussion 

1. A Brief Analysis on Developing Legislation for Protecting Wild Captive Animals 

In order to address captive animal welfare and conservation worldwide, legislation had to be 

made at different levels. At a regional level, European countries set up the Bern Convention to con-

serve European wildlife and natural habitats through national conservation policies, education, and 

research (Council of Europe, 1979). Additionally, the Convention on International Trade in Endan-

gered Species of Wild Fauna and Flora (CITES), set out terms to prevent trading exotic species to 

conserve resident and migratory species (CITES, 2019). In cases of illegal endangered wildlife trad-

ing, the animals are confiscated and sent either to wildlife rehabilitation centres or zoos with con-

servation programmes. The EU further protected animals through Council Directive 1999/22/EC. 

This form of legislation finally defined what a zoo had to be as an establishment, and the zoo’s role 

in protecting wild fauna in the name of biodiversity. According to The Zoos Directive, zoos are 

described as “all permanent establishments where animals of wild species are kept for exhibition to 

the public for 7 or more days a year” (EC, 1999).  

All member states under this Directive are subsequently responsible for implementing their 

own inspection and licensing systems to ensure that they adhered to set requirements for conserva-

tion programs, public education, animal welfare and accurate record keeping (EC, 2015). Laws such 

as the UK’s Zoo Licensing Act, 1981 (UKPGA, 1981) and Bulgaria’s Ordinance No. 1/2006 on zoo 

licensing guided these inspections in their respective countries (MOEW, 2006; Glanville & Draper, 

2013; Tyson, 2021). Research and official control checks are also used to improve these systems 

(Casamitjana, 2012; Draper et al., 2013). With all this reassurance, the public could assume that the 

contemporary zoo establishment is not only suitable, but beneficial for captive wild animals. 

2. Arguments for keeping wild animals in captivity 

2.1. Saving endangered species 

In 1983, the Golden lion tamarin (Leontopithecus rosalia) was upon the brink of extinction 

and was classed as critically endangered by IUCN accordingly. This species was saved by well-

coordinated European Endangered Species Programs (EEPs) that bred these animals in captivity 

until their status changed to endangered in 2003 (Kierkluff, et al., 2012).  

These EEPs are orchestrated by species coordinators that evaluate studbook databases with 

details about the sex, age, and ancestry of every animal in the programme. Depending on the health 

of the animals and available funds, the mating can be carried out naturally or by artificial insemina-

tion (AI) (EAZA, 2020). Naturally, this would not be possible without the wildlife veterinarians who 

are always on site to prevent any health disorders that may occur (Braverman, 2018).  

2.2. Zoos playing a role in education  

A study among zoo visitors found that 78% of the respondents could recall new information 

they learned from the zoo that day (Smith & Broad, 2008). Such cognitive results could be achieved 
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through reading plaques and interactive materials at animals’ enclosures encouraging visitors to ac-

tively learn (Fig. 1). The less dangerous animals can even be enriched by providing positive learning 

experiences through human-animal interactions (Fig. 2) (Esson & Moss, 2013; Melfi, 2013; Adetola 

& Oluleye, 2017; Godinez & Fernandez, 2019). Besides the important educational role to the public 

about animals and their plights, these experiences inspire visitors to contribute to conservation pro-

gram funding (Yilmaz & Alpak, 2019).  

 

Figure 1: Interactive learning by children at Cologne 

Zoo, Germany (EAZA, 2013) 

 

Figure 2: Children learning about animals by feeding 

them with a zookeeper (PERTH ZOO, 2021). 

Although childhood conservation schemes fostered positive perceptions about conservation 

and scientific interests later in life (Cuddeback et al., 2019), human-animal interactions have been 

barely researched, without knowing whether they negatively impact animal welfare (Binding et al., 

2020). 

2.3. Consideration towards wild animals 

With growing animal welfare knowledge in the past decades, the “Five Freedoms” were de-

veloped to evaluate animals’ mental and physical wellbeing, including welfare of captive animals in 

European zoos (NA, 2002; UKPGA, 2006; NA, 2008). More updated research has then been used 

to further improve captive conditions:  

1. Freedom from hunger and thirst. 

2. Freedom from discomfort. 

3. Freedom from pain, injury, or disease. 

4. Freedom to express normal behavior. 

5. Freedom from fear or distress. 

Four of the Freedoms cover issues related with the physical health of the individual animal, 

while the fifth one addresses its psychological health. One issue commonly found in captivity was 

how limited enclosures suppressed tigers from stalking prey as they would normally do. This re-

sulted in abnormal repetitive behaviors, such as pacing (Vaz, et al., 2017). To combat this, zoos 

introduced naturalistic enclosures with enrichment and possibilities for social interaction (Mellor et 

al, 2015; Yilmaz & Alpak, 2019). As a matter of fact, London zoo’s Amur tiger promotional video 

features tigers climbing a tree to retrieve food during feeding time. This is doubly beneficial, as it 

functions as a spectacle while also stimulating the tigers mentally and physically (ZSL, 2021). 

3. Arguments against keeping wild animals in captivity 

3.1.  Zoos are not suitable for wild animals 

Despite animal welfare legislation being in place, captive animals are still deprived of some of 

their freedom in the name of entertainment (Sunstein & Nussbaum, 2004). A well-known example 
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is the orca, Tilikum, who was captured as a calf in Iceland to entertain visiting customers with other 

orcas at Florida’s SeaWorld. Being from different pods brought about difficulties with echolocation, 

leading to daily physical aggression (Stokes & Atkins-Sayre, 2018).  

To prevent this, whales were often housed in pools just large enough to house their bodies, 

without the freedom to swim at all. Even when they were released to perform tricks, the warm round 

pool they swam in deformed their dorsal fins and caused echolocation sounds to reverberate, deaf-

ening the whales. This meant that they could not hear the commands they were supposed to obey 

and were therefore starved. Naturally, these grueling conditions resulted in many orcas dying early, 

as well as Tilikum in 2017 (Stokes & Atkins-Sayre, 2018).  

3.2.  Inconsistent research  

One common feature of captive animal welfare research was found to be the tendency to an-

thropomorphize animals, primarily focusing on more charismatic species that are easier to relate to 

or domesticate, such as elephants, primates, and dolphins (Beres, 2019; Binding et al., 2020).  

While we may know more about these species than other taxonomic groups, it is still difficult 

for us to use “The Five Freedoms” to assess welfare (Binding et al., 2020). Fig. 3 shows us how the 

elongated jawline of a dolphin predisposes the public to believe that it is expressing normal behavior 

(Rally & Frohoff, 2019). However, we can assume it is in discomfort due to its injury. This suggests 

that animals generally express their emotions very differently compared to humans and may seem 

“happy” while they are suffering. 

 

Figure 3: An injured dolphin appears to be “happy”, due to its naturally elongated jawline, despite its injured 

teeth (orange circle) (Rally & Frohoff, 2019) 

Several animal welfare reviews have stressed how our human sensibilities naturally compro-

mise animals during research. For example, it is easier for us to monitor behavioral changes with 

environmental enrichment, while neglecting issues like climate quality (Melfi, 2009; Binding et al., 

2020). Noise level alone affects the behavior of more than 80% of mammals and aquatic species 

(Boyle et al., 2020; Hashmi & Sullivan, 2020). This example likewise highlights how some zoos, 

like SeaWorld, ignore scientific findings. Zoos are also not necessary for wild animal research since 

important expeditions to natural habitats have been funded in the past.  
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3.3.  Flawed legislation 

In 2014, Copenhagen zoo received well deserved criticism after killing a young healthy male 

giraffe. Their justification was that EAZA deemed that he could not contribute to the genetic diver-

sity of his species’ gene pool (Braverman, 2018). Therefore, the existing legislation we have is not 

preventing zoos from going beyond their capacity and euthanizing animals for this reason. This 

seems hypocritical since zoos claim to save animals but are also free to kill those that do not generate 

enough revenue. This example raises the question if zoos ever do want to release animals into the 

wild, or to just keep them for display like the Ancient Egyptians did. 

The fact of the matter is that “The Five Freedoms” are too subjective (Mäekivi, 2018). We also 

cannot assume that natural wild behaviors are not detrimental in unnatural zoo settings (Learmonth, 

2019). Consequently, it is naïve for our current research to suggest that a lack of negative behaviours 

implies that animals have positive welfare (Melfi, 2009).  

For these reasons, animal rights activists suggest that animals have the same rights as us to 

autonomy and should be left alone. Although this would eliminate concerns about zoo animal wel-

fare, it will be a long time before we can overcome all the legal, historical, and psychological obsta-

cles needed to eradicate zoos (Sunstein & Nussbaum, 2004; Ward et al., 2020).  

3.4.  Breeding programs set animals up for failure 

EEPs are probably the most vital resources zoos have to offer but sometimes benefits from 

them are in doubt when it comes to welfare issues. Given that AI is routinely used when natural 

mating is not possible, the risks of the procedure must be considered. The anesthetic alone can cause 

hypothermia, even death, making older animals from warmer climates especially vulnerable.  

While some utilitarians argue that the discomfort of a few animals is necessary for conserva-

tion, AI is not always successful and is often done for the monetary gains. In the case of successful 

AI, the subsequent offspring’s lack of genetic diversity may render them more susceptible to disease 

and unable to adapt to the wild. This has been seen in many species’ studies, such as the Asian 

woolly-necked stork (Jangtarwan et al., 2019). This issue is worsened by the fact that solitary hous-

ing and captive living inherently makes it harder for animals to adapt to the wild (Learmonth, 2019). 

Some animals raised in captivity appear to be unable to survive by themselves (Morimura & Ueno, 

1999), like the captive orca, Keiko, who was so dependent on being fed by humans that he spent his 

last days in a Norwegian fishing village before succumbing to pneumonia at the age of 24 (Simon 

et al., 2009). 

Overall, EEPs depend on just a few animals to rebuild a population. No matter how many 

conservation experts are involved, genetic and epigenetic drift is inevitable (Learmonth, 2019). 

Conclusion 

Based on the above discussion, not only are there more arguments against zoos, but even the 

reasons for keeping zoos cannot be fully justified.  

The educational purpose of zoos is debatable, as most customers visiting zoos desire entertain-

ment (Ogle, 2016). Additionally, conservation awareness efforts that zoos make to instill in visitors, 

like the idea of improved enclosures designs, have a negligible impact (Pavitt &Moss, 2019). While 

we may need to research this area more, our current research is generally lacking.  

The public only allows zoos to remain open for human interest, justifying it by saying we are 

saving species. This is a short-term fix that is not working. A more lasting solution lies in shifting 

our focus on the deforestation and poaching at the root of the species loss problem. The most suitable 
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compromise may be to leave animals in wild territories with continuous surveillance, research, and 

veterinary care, while continuing to educate the public. 

References 

1. Adetola, B., & Oluleye, A. (2017). Zoo visitation and its implication on wildlife conservation con-

cerns. Nigerian Journal of Wildlife Management (Special Edition), 1(1): 36–42. 

2. Beres, J. (2019). Using Social Media and Anthropomorphism to Engage Zoo Visitors with Unchar-

ismatic and Unpopular Species. International Zoo Educators Association Journal, 55:8–11. 

3. Binding, S., Farmer, H., Krusin, L., & Cronin, K. (2020). Status of animal welfare research in zoos 

and aquariums: Where are we, where to next? Journal of Zoo and Aquarium Research, 8(3):166–

174. DOI: https://doi.org/10.19227/jzar.v8i3.505  

4. Boyle SA, Berry N, Cayton J, Ferguson S, Gilgan A, Khan A, Lam H, Leavelle S, Mulder I, Myers 

R, Owens A, Park J, Siddiq I, Slevin M, Weidow T, Yu AJ, Reichling S. (2020). Widespread Be-

havioral Responses by Mammals and Fish to Zoo Visitors Highlight Differences between Individual 

Animals. Animals. 10(11):2108. https://doi.org/10.3390/ani10112108. 

5. Braverman I. (2018). Saving Species, One Individual at a Time: Zoo Veterinarians Between Welfare 

and Conservation. Humanimalia: a journal of human/animal interface studies 9:2. https://digital-

commons.law.buffalo.edu/cgi/viewcontent.cgi?article=1921&context=journal_articles. 

6. Bruce, G. (2017). Through the Lion Gate: A History of the Berlin Zoo. Oxford University Press; 1st 

edition. ISBN–13: 978–0190234980 

7. Casamitjana, J. (2012). Inspecting zoos: a study of the official zoo inspection system in England from 

2005 to 2011. The Captive Animals' Protection Society, Manchester, UK, p. 243. 

8. Ceballos, G., Ehrlich, P. R., & Dirzo, R. (2017). Biological annihilation via the ongoing sixth mass 

extinction signaled by vertebrate population losses and declines. PNAS 114 (30) E6089–E6096; 

DOI: 10.1073/pnas.1704949114 

9. CITES. (2019). The CITES species. Retrieved from CITES (Convention on International Trade in 

Endangered Species). https://cites.org/eng/disc/species.php 

10. Council of Europe – CE. (1979). Bern Convention – Convention on the Conservation of European 

Wildlife and Natural Habitats. Retrieved from Council of Europe Portal. https://www.coe.int/en/ 

web/conventions/full–list/–/conventions/treaty/104  

11. Cuddeback, L., Idema, J., & Daniel, K. (2019). Lions, tigers, and teens: Promoting interest in sci-

ence as a career path through teen volunteering. International Zoo Educators Association Journal, 

55:29–32. 

12. Draper, C., Browne, W. J., & Harris, S. (2013). Do Formal Inspections Ensure that British Zoos 

Meet and Improve on Minimum Animal Welfare Standards? Animals 3 (4), 1058–1072. 

13. Dunlop, R. H., & Williams, D. J. (1996). Veterinary Medicine – An Illustrated History. Mosby–Year 

Book, Inc. 459–487. 

14. Esson, M., & Moss, A. (2013). The Risk of Delivering Disturbing Messages to Zoo Family Audi-

ences. The Journal of Environmental Education, 44:2, 79–96, DOI: 10.1080/00958964.2012.695408 

15. European Association of Zoos and Aquaria – EAZA (2013). The Modern Zoo: Foundations for 

Management and development. Manual. p. 76. Second Edition. EAZA Executive Office Amsterdam, 

the Netherlands. Retrieved from: https://www.eaza.net/assets/Uploads/images/Membership–docs–

and–images/Zoo–Management–Manual–compressed.pdf  

16. European Association of Zoos and Aquaria – EAZA (2020). EAZA Population Management Man-

ual. Section 2: Management in Zoos and Aquariums. p. 153–159. https://www.eaza.net/assets/Up-

loads/Governing–documents/EAZA–Population–Management–Manual–V2.1.1–FINAL.pdf  

17. European Commission – EC (1999). COUNCIL DIRECTIVE 1999/22/EC of 29 March 1999 relating 

to the keeping of wild animals in zoos. Off. J. of the EC L 94/24–26. 



 Keeping wild animals in captivity – traditional entertainment or … 115 

 

18. European Commission – EC (2015). EU Zoos Directive Good Practices Document. ISBN 978–92–

79–49488–8 doi: 10.2779/247108 Retrieved from: https://ec.europa.eu/environment/na-

ture/pdf/EU_Zoos_Directive_Good_Practices.pdf. 

19. Glanville, G. & Draper, C. (2013). The application and enforcement of the Zoo Licensing Act 1981 

by local authorities in England. Journal of Licensing, 23–26. 

20. Godinez, A. M., & Fernandez, E. J. (2019). What Is the Zoo Experience? How Zoos Impact a Visi-

tor's Behaviors, Perceptions, and Conservation Efforts. Front. Psychol. 10:1746. doi: 

10.3389/fpsyg.2019.01746  

21. Hahn R. (2003). The Tower Menagerie: The Amazing 600–Year History of the Royal Collection of 

Wild and Ferocious Beasts Kept at the Tower of London. Publisher: Simon & Schuster; 1st edition. 

ISBN–10 1585423351. 

22. Hashmi, A., & Sullivan, M. (2020). The visitor effect in zoo–housed apes: the variable effect on 

behaviour of visitor number and noise. Journal of Zoo and Aquarium Research, 8(4), 268–282. 

https://doi.org/10.19227/jzar.v8i4.523 

23. Jangtarwan K, Koomgun T, Prasongmaneerut T, Thongchum R, Singchat W, Tawichasri P, Fuka-

yama T, Sillapaprayoon S, Kraichak E, Muangmai N, Baicharoen S, Punkong C, Peyachoknagul S, 

Duengkae P, Srikulnath K. (2019). Take one step backward to move forward: Assessment of genetic 

diversity and population structure of captive Asian woolly–necked storks (Ciconia episcopus). PLoS 

One. 14(10):e0223726. doi: 10.1371/journal.pone.0223726.  

24. Kierkluff, M. C., Ruiz–Miranda, C. R., de Oliverira, P. P., Beck, B. B., Martins, A., Dietz, J. M., 

Rambaldi M., Baker, A. J. (2012). The Golden lion tamarin Leontopithecus rosalia: a conservation 

success story. International Zoo Yearbook, 46(1):36–45. 

25. Learmonth, M. J. (2019). Dilemmas for Natural Living Concepts of Zoo Animal Welfare. Animals 

9(6), 318; https://doi.org/10.3390/ani9060318 

26. Mäekivi, N. (2018). Freedom in Captivity: Managing Zoo Animals According to the 'Five Free-

doms'. Biosemiotics 11, 7–25. https://doi.org/10.1007/s12304–018–9311–5. 

27. Melfi, V. (2013). Is training zoo animals enriching? Applied Animal Behaviour Science 

147(3):299–305 

28. Melfi, V. A. (2009). There Are Big Gaps in Our Knowledge and Thus Approach, to Zoo Animal 

Welfare: A Case for Evidence–Based Zoo Animal Management. Zoo Biology 28(6):574–88. DOI: 

10.1002/zoo.20288  

29. Mellor, D. J., Hunt, S. & Gusset, M. (eds) (2015) Caring for Wildlife: The World Zoo and Aquarium 

Animal Welfare Strategy. Gland: WAZA Executive Office, 87 pp 

30. Ministry of Environment and Water – MOEW (2006). Ordinance No. 1/9.05.2006 on the conditions 

and procedures for licensing of zoos. State Gaz. 43/26.05.2006, last amended State Gaz. 

29/30.03.2018. 

31. Morimura, N., & Ueno, Y. (1999). Influences on the Feeding Behavior of Three Mammals in the 

Maruyama Zoo: Bears, Elephants, and Chimpanzees. J Appl Anim Welf Sci; 2(3):169–86. doi: 

10.1207/s15327604jaws0203_1 

32. National Assembly of Bulgaria – NA (2002). Biodiversity Act. State Gaz. 77/09.08.2002, last 

amended State Gaz. 98/27.11.2018. Retrieved from: https://www.lex.bg/laws/ldoc/2135456926 

(BG). 

33. National Assembly of Bulgaria – NA (2008). Animal Protection Act. State Gaz. 13/08.02.2008, last 

amended State Gaz. 17/23.02.2018. Retrieved from: https://www.lex.bg/laws/ldoc/2135579104 

(BG). 

34. Ogle, B. (2016). Value of Guest Interaction in Touch Pools at Public Aquariums. Universal Journal 

of Management 4(2):59–63. DOI: 10.13189/ujm.2016.040202 



116 Mariam Khan, Gergana Balieva 

 

35. Pavitt B., Moss A. (2019). Assessing the effect of zoo exhibit design on visitor engagement and 

attitudes towards conservation. Journal of Zoo and Aquarium Research 7(4) 2019 s. 

36. PERTH ZOO (2021). Keeper kids – School holiday program for Pre–primary to Year 3. Retrieved 

from: https://perthzoo.wa.gov.au/whats–on/kids–programs/keeper–kids  

37. Rally H. D., Frohoff T. (2019). Dolphin Exploitation and Suffering at SEAWORLD Parks. PETA. 

June 2019. Retrieved from: https://www.peta.org/wp–content/uploads/2019/06/SeaWorld–Dol-

phin–White–Paper.pdf  

38. Rees, P. A. (2011). Zoo Organisation and Management. In: An Introduction to Zoo Biology and 

Management. ISBN: 978–1–405–19349–8. Wiley–Blackwell Publ. 

39. Sherwen S. L., Hemsworth P. H. (2019). The Visitor Effect on Zoo Animals: Implications and Op-

portunities for Zoo Animal Welfare. Animals (Basel) 9(6): 366. doi: 10.3390/ani9060366 

40. Simon M., Hanson M. B., Murrey L., Tougaard J., Ugarte F. (2009). From captivity to the wild and 

back: An attempt to release Keiko the killer whale. Marine Mammal Science 25(3):693–705.  

41. Smith, L., & Broad, S. (2008). Comparing Zoos and the Media as Conservation Educators. Visitor 

Studies 11(1):16–25. DOI: 10.1080/10645570801938392 

42. Stokes, A. Q., Atkins–Sayre, W. (2018). PETA, Rhetorical Fracture, and the Power of Digital Ac-

tivism. Public Relations Inquiry, 7(2), 149–170. 

43. Sunstein, C. R., & Nussbaum, M. C. (2004). Animal Rights – Current Debates and New Directions. 

Oxford University Press. ISBN–13: 9780195305104 

44. Tyson, E. (2021). Primary Licensing Legislation: The Regulation of Zoos. In: Licensing Laws and 

Animal Welfare: The Legal Protection of Wild Animals. 1st ed. Springer, 81–106. 

ISBN:9783030500429 

45. Uddin, M. F. (2017). History of Zoo, Comparison of Different Zoo and Success of Captive Breeding 

in Bangladesh. IOSR–JAVS, 10(2):13–16, 13–16. 

46. UK Public General Acts – UKPGA (1981). Zoo Licensing Act 1981 c. 37. Retrieved from: 

https://www.legislation.gov.uk/ukpga/1981/37  

47. UK Public General Acts – UKPGA (2006). Animal Welfare Act 2006 c. 45. Retrieved from: 

https://www.legislation.gov.uk/ukpga/2006/45/contents  

48. Vaz J, Narayan EJ, Dileep Kumar R, Thenmozhi K, Thiyagesan K, Baskaran N. (2017). Prevalence 

and determinants of stereotypic behaviours and physiological stress among tigers and leopards in 

Indian zoos. PLoS ONE 12(4): e0174711. https://doi.org/10.1371/journal.pone.0174711 

49. Ward, S. J., Williams, E., Groves, G., Marsh, S., & Morgan, D. (2020). Using Zoo Welfare Assess-

ments to Identify Common Issues in Developing Country Zoos. Animals (Basel), 10(11): 2101. doi: 

10.3390/ani10112101. 

50. Wolfensohn, S., Shotton, J., Bowley, H., Davies, S., Thompson, S., & Justice, W. (2018). Assess-

ment of Welfare in Zoo Animals: Towards Optimum Quality of Life. Animals: an open access journal 

from MDPI, 8(7), 110. https://doi.org/10.3390/ani8070110. 

51. Yilmaz, S., & Alpak, E. M. (2019). Visitor Experiences in a naturalistic zoo exhibit. Fresenius En-

vironmental Bulletin, 28(1):44–52.  

52. ZSL – Let's Work for Wildlife. (2021). Enrichment fun for our Amur tigers. Retrieved from ZSL – 

Let's Work for Wildlife: https://www.zsl.org/zsl-whipsnade-zoo/exhibits/amur-tiger.  


