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Simple Summary: Overpopulation and abandonment of pets are long-standing and burgeoning
concerns that involve uncontrolled breeding and selling, illegal trafficking, overpopulation, and pet-
safety and well-being issues. Historical and current prevention measures for avoiding these problems,
such as sanctions, taxes, or responsibility education, have failed to provide significant moderation or
resolution. Globally, millions of pets are commercially and privately bred and abandoned annually,
damaging biodiversity and ecosystems, and presenting road safety and public health risks, in addition
to becoming victims of hardship, abuse, and illegal trafficking, especially in the case of exotic
species. This article proposes a novel comprehensive management system for amelioration of
overpopulation and abandonment of pets by using greater control of supply and demand of the pet
market, highlighting the role of the compulsory owner liability insurance to prevent pet abandonment
and all its associated costs. This system aims to act preventatively, through flexible protocols within
the proposed management system to be applied to any pet and any country.

Abstract: Overpopulation and abandonment of pets are long-standing and burgeoning concerns that
involve uncontrolled breeding and selling, illegal trafficking, overpopulation, and pet safety and well-
being issues. Abandonment of pets creates numerous negative externalities and multimillion-dollar
costs, in addition to severe consequences and problems concerning animal welfare (e.g., starvation,
untreated disease, climatic extremes, uncertainty of rescue and adoption), ecological (e.g., invasive
species and introduction of novel pathogens), public health and safety (e.g., risks to people from
bites, zoonoses, or road hazards), and economic (e.g., financial burdens for governmental and non-
governmental organizations). These interwoven problems persist for several reasons, including the
following: (1) lack of an efficient system for the prevention of abandonment and overpopulation,
(2) lack of regulatory liability for pet owners, (3) lack of legal alternative to abandonment. This article
proposes a novel comprehensive management system for amelioration of overpopulation and aban-
donment of pets aimed to tackle the current supply and demand dysfunction of the pet market and
provide a legal alternative to abandonment.
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1. Introduction

Overpopulation and abandonment of companion animals is a historical, endemic,
and systemic worldwide problem, which has worsened in recent years with the economic
recession [1,2] and the growth of the international legal and illegal pet trade [3,4], among
other factors. The consequences of overpopulation and abandonment include at least four
factors:

1. Animal welfare—Animals may face novel hardships, including starvation, untreated
disease, climatic extremes, uncertainty of rescue, and if rescued, uncertainty of adop-
tion [5–9]. Consequently, many or most such animals are euthanized due to lack of
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space and resources [10,11]. Relatedly, some governments have established rules on
zero sacrifice [12–14], which can become inoperable when pets accumulate unman-
ageably.

2. Ecological impact—Animals, especially exotic species, can become invasive organ-
isms, which may cause damage to local wildlife through predation and disease
transmission, and result in disruption to ecosystems [15–18].

3. Public health and safety—Animals may present risks to people from bites, zoonoses,
or become road hazards) [19–22].

4. Economic—Animals can become financial burdens for governmental and nongovern-
mental organizations that assume their care [23–28].

We consider that these persistent consequences are interwoven with a lack of an
efficient system for the prevention of abandonment and overpopulation, lack of a regulatory
liability for pet owners and lack of legal alternative to abandonment.

The principles of supply and demand establish that market economies must be bal-
anced and stable [29]. However, pet markets lack these normal dynamics of economic
balance and stability.

In relation to demand, the current market for pets is undergoing a significant process of
expansion, given the growing incorporation of animals into homes around the world [3,30].
In Europe, 50% of the population lives with at least one pet in their home [31], and in the
United States, this proportion is 67% of households [32]. This demand lacks adequate
control mechanisms to prevent animals from being abandoned and their owners deriving
their obligations to third parties in the shape of negative externality, as will be explained in
Section 2.2.

In terms of supply, the pet market is becoming increasingly lucrative, which his-
torical and current regulatory mechanisms have failed to moderate or even adequate
monitor [33–36]. Accordingly, most commercial pet suppliers appear to be subject to few
controls [3], and a diversity of species (at least 13,000 [37]) pervade the market system.
Large numbers of individual exotic animals are also involved (estimated to be at least
350 million per year [38]), and the world population of dogs is estimated to currently stand
at more than one billion [39].

A result of these issues is that the number of pets that enter the market far exceeds
the demand, which translates into overpopulation. In accordance with general economic
principles, commodification and overabundance of animals depresses both price and
value [3,40,41]. When an owner–pet bond suffers reduced value, the probability of aban-
donment and euthanasia are high [42]. Also, overpopulation can result in pets being
freely given away or even attract “inverse prices”, where owners pay others to take on
their animals.

Essentially, at least some of the origins and causes of overpopulation and abandonment
of pets on a global basis derive from asymmetry and imbalance of supply and demand.
In the following sections, we summarize the problems inherent to the overpopulation
and abandonment of pets, including the underlying causes, economic costs, and a novel
management system concept to ameliorate several established problems.

2. Discussion
2.1. Historical and Current Management of Pet Overpopulation and Abandonment

Historical and current management of pet overpopulation and abandonment presents
the following characteristics:

1. Implementation of penalties or criminal sanctions [12–14,43–45]—In practice, this mea-
sure is minimally effective, as evidenced by increasing incidences of abandonment [46–51].
Abandonment is usually a covert and anonymous act, making location and punish-
ment of offenders difficult.

2. Legislation usually prescribes for identification of animals using microchips [52–54]—
While microchips allow for identification of animals and owners, and thus avoidance
of them being discarded on, for example, public roads, this approach does not prevent
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delivery of animals to shelters or kennels, which effectively constitutes abandonment.
Owners may also abandon animals and claim they were lost, accidentally released,
or that there were problems with the microchip data [55–60].

3. Establishment of fees or taxes on the keeping of pets, which are used only in some
countries with little success (based on revenue collection), rather than ending over-
population or neglect [61–63].

4. Lack of legal alternative to abandonment—Pet owners may feel pressure to abandon
when they face or experience unforeseen or unpredictable situations such as loss of
employment, changes of residence, family health, pet behavior problems, incorrect
expectations about pet owners’ responsibilities, pet biological needs, and feel they
can no longer provide adequate care [64–72]. Although national laws may prohibit
abandoning a pet, personal, family, economic or other circumstances may point
to abandonment as the most feasible solution. This conflict of interests appears
not to be legislated for and has therefore remained unresolved. Because of these
applied legislative deficiencies, owner and state responsibilities are de facto shared,
yet dictated by the owner’s personal situation and his ethical and moral principles.
In our view, ameliorating pet overpopulation and abandonment requires fundamental
shifts in promoting owner understanding of their responsibilities, as well as changes
in the current management of breeding and sale.

5. Lack of a comprehensive management system to address overpopulation and aban-
donment. The aforementioned characteristics lack of connection and coordination
among them, and this is essential to tackle the problem properly.

2.2. Economic Factors and Costs of Overpopulation and Abandonment of Pets: Negative Externalities

In economics, negative externalities imply the costs associated with the activities
of an individual or collective that cause significant and ongoing expenses to others [73].
Overpopulation and abandonment of pets worldwide generate multimillion-dollar costs
that are commonly met by governmental and nongovernmental sectors rather than by the
private owners responsible for their release.

Global numbers for abandoned animals are unavailable, and present data are esti-
mated (probably underestimated [5–9]) and comprise only animals entering governmental
and nongovernmental shelters. Wider assessment could include unrecorded morbidity or
accident-related mortalities prior to rescue. Available figures indicate that in the United
States 4 million dogs are abandoned each year [74], in Spain more than 100,000, [75], in the
United Kingdom, 130,000 [1], and in Australia, 250,000 [9]. A diversity of exotic pets that
are also abandoned must be added to this situation [64,76]. There are no official data or
studies on abandonment of pet amphibians, reptiles, birds, or unusual mammals, but exist-
ing data on pet releases or escapes probably also underestimate the numbers of released or
escaped exotic pets [77].

To summarize and improve the understanding of the economic impact incurred by the
abandonment of pets, we can disaggregate the cost structure into two primary categories,
according to their consequences:

Category A—costs associated with pets that have been abandoned and are rescued
promptly, which produces direct costs related to the necessary attention, care, and main-
tenance provided by shelters and kennels. For example, a small dog with an average life
expectancy of 16 years [78] is assumed abandoned and rescued within one year. According
to studies carried out on abandonment and costs, the approximate average daily cost of
keeping this dog is €6 for Spain, [75,79], the United Kingdom [80], Australia [9], and the
USA [74]. During the lifetime of the dog, these costs would amount to €34,560 for govern-
mental or nongovernmental sources, assuming it is not adopted or sacrificed, which occurs
in 60–70% of cases [10,11]. Maintenance of abandoned exotic pets requires more expensive
and complex care and represents a considerable burden on pet shelters [23–28].

Category B—costs caused by pets that have been abandoned but could not be rescued.
These pets produce incalculable indirect costs, including those related to the following:
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1. Animal-associated traffic accidents, in which both people and pets are victims. These costs
can amount to up to £14.6 million annually in the UK [81,82] and are one of the fre-
quent causes of mortality in abandoned pets in urban areas [22,83].

2. Negative impacts on biodiversity and ecosystems due to predation and disease trans-
mission. Abandoned cats and dogs can present a threat to livestock and place native
fauna at risk [84–86]. Abandoned or escaped exotic pets can impact local fauna due
to predation and disease transmission and also cause irreversible damage to agricul-
ture [87]. Once established, eradication of exotic species is difficult and expensive.
Currently, invasive species affect all countries [48,88]. In Europe, the economic cost
from damage caused by invasive species (animals and plants) has been estimated at
approximately €12.5 billion per year, although this figure may represent only 10% of
the potential cost [89,90]. In the United States, economic losses caused by invasive
alien species are estimated at a minimum of $120 billion per year [91].

3. Pets are associated with more than 60 zoonotic diseases [92–96], most of which are
linked to exotic pets. Dogs are carriers of several potentially debilitating and danger-
ous diseases, including rabies, which is endemic is parts of Europe [95,96], the United
States [97], and Asia [98]). In the U.K. alone, the annual cost of treating zoonotic
diseases transmitted from dogs to humans is around £10 million per year, and the
cost of dog attacks on humans is £4 million per year [82]. Exotic pets can transmit
infections through stings, bites, or simple physical contact, potentially resulting in
serious injury, disease, or even death [99,100]. Estimated costs for treating injury or
infection caused by abandoned exotic pets are difficult to quantify but range from
€250 per medical visit to €2500 per day of hospitalization [101]. The trade and keeping
of exotic pets are recognized as a significant factor in the emergence and spread
of zoonotic diseases [102]. Exotic pets are estimated to cause 60–75% of emerging
diseases [48,103–108], including avian influenza and psittacosis from birds; salmonel-
losis from amphibians, reptiles, and birds; and hepatitis A, tuberculosis, monkey pox,
and herpesvirus simiae-B from primates. SARS-Cov-2 (COVID-19) is thought to have
been transmitted from wild animals to humans in wildlife markets in China [109]
and the international trade in small carnivores [110]. In some cases, these disease
introduction risks are increased by the illegal trade in pets that are smuggled into
countries by circumventing border controls [111], although for most invertebrates,
fishes, amphibians, and reptiles, no border quarantine is applied. Cumulatively,
the management costs of these diseases incur trillions of dollars, to which the many
human losses of life must be added.

3. Recommendations

The system proposed below has been specifically designed to ameliorate pet over-
population and abandonment and all associated costs. It is composed of the following
elements:

3.1. Ameliorating Overpopulation and Abandonment Using Control of Breeding and Sale

Currently, demand generates abandonment because, basically, pets are sold without
external controls or verifications before the acquisition of the pet is formalized, which can
lead to impulsive or ill-considered pet acquisitions. Information efforts targeted at pet
ownership responsibilities such as the EMODE Pet Score System [112] may offer a useful
part in self-education. All issues related to training, information, and advice to pet owners
will be regulated by a training protocol specifically designed for this purpose.

Because supply dysfunction produces overpopulation, actions aimed at resolving
supply-based problems effectively infer controlling the breeding and sale of pets, and their
promotion. Pet breeding and sale should only occur at authorized centers and monitoring
and controlling this sector is vital to restore the balance of supply.
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To reduce health risks, breeding operations should have a veterinary team that guaran-
tees that pets available for sale are free from infections caused by bacteria, viruses, or fungi
that can be transmitted to other animals or people.

To acquire a pet, people would require accreditation of suitability (e.g., regarding
valid training, criminal record check, economic stability, availability of space, and other
resources), and thus would not be able to buy it directly from stores, breeders, or online
suppliers. Such prior conditions for ownership would also assist to set the rate of the
production of pets, which would help prevent oversupply and thus overpopulation.

3.2. Improving Owners Responsability Using Compulsory Owner Health and Survival Liability
Insurance

Because demand dysfunction produces abandonment, balancing demand requires
changing mindset responsibilities among actual and prospective pet owners. Our primary
proposed measure for promotion of owner responsibilities (e.g., where they face unforeseen
situations), and to prevent abandonment, as well as to better provide for pet welfare, is a
novel compulsory health and survival insurance (CHSI) scheme. Such insurance would
necessarily be arranged as a precautionary measure prior to pet acquisition, although
post-acquisition CHSI should also be encouraged.

CHSI could operate globally to guarantee essential services that each country considers
appropriate for pets and their management when their owners, for whatever reason, cannot
continue to care for them. As far as we are aware, CHSI does not exist anywhere in the
world, and is the cornerstone for the prevention system of pet abandonment here proposed.

CHSI would, for example, offer specific benefits to owners and pets, by guaranteeing
costs in relation to:

1. Owners who, for any reason or unexpected circumstance, cannot continue to care for
their pet can contact an insurer-approved pet shelter (under veterinary supervision
and with a general no-kill policy) for collection.

2. Pets can spend the rest of their lives in an approved shelter or be adopted under
supervision.

3. Inclusive civil liability insurance against personal and material damage arising from
the ownership of the pet.

4. Costs for lifelong pet support are assured, thus avoiding costs to the public purse.

Relatedly, certain supportive efforts could assist CHSI measures, including the follow-
ing: a shared ownership regime—sharing the pet with other owners to, for example, help in
cases of travel/vacation cover or illness and cost division; and a formalized adoption—
handing over an animal to a new owner who will have animal care costs met under the
previous owner’s insurance policy.

A feasibility study has not been conducted for the implementation of the proposed
CHSI scheme because the costs would be strongly dependent on the situation in each coun-
try and the degree of commitment assumed by each government to end overpopulation
and abandonment. However, nowadays, few would probably question the effectiveness
of insurance to address negative externalities. If one considers the current costs to society
of overpopulation and abandonment, then the CHSI scheme may be regarded as modest.
For example, the estimated costs of maintaining a medium-sized dog in a pet shelter are
around EUR 6 per day. If a pet spends its entire life in a shelter (assuming an average life
expectancy of 16 years), the total cost will be EUR 34,560. In other words, in the event that
the pet ceases to be cared for by its owner during the first year of life, the compensation
provided by the insurance to the pet shelter would be around EUR 34,000. This indicates
that the price of the risk premium could be around EUR 400–500 per year, for an average
medium-sized dog. Therefore, we highlight that the main attribute of this insurance is that
it helps to prevent causes and consequences of abandonment (and all its associated costs),
regardless of the reason and the circumstances under which it may occur.
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3.3. Fostering Pet Welfare through Institutional, Legal, and Executive Guardianship

In order to try to end with the historical precariousness of companion animals, a model
of institutional, legal, and executive guardianship can be established, similar, for example,
to that which already occurs for the protection of minors or women that are victims of
domestic or gender violence [113–116].

4. Conclusions

Historical and current overpopulation and abandonment prevention systems have
been unable to solve these problems. Causes of abandonment appear to have unforeseen or
unpredictable situations as common denominators, and it can be inferred that most owners
do not acquire a pet with the intention of abandoning it, rather this arises from a lack of
training and pertinent advice on responsible pet keeping and a lack of advance awareness
of consequences of unforeseen situations throughout pet ownership.

To address the first issue, mandatory specific and compulsory training courses on
responsible pet ownership could provide essential knowledge to prospective and existing
pet owners regarding legal and moral responsibilities, as well as animal care [65–70,117],
which may also reduce impulsive acquisitions. To address the second issue, compulsory
owner liability insurance provides guarantees against abandonment and prevents cost
burdens to governmental and nongovernmental organizations, as well as other negative ex-
ternalities.

Efforts to correct the dysfunction of the pet market supply and therefore avoid over-
population should focus on carrying out controls prior to the acquisition of pets and the
implementation of pet-ownership suitability protocols.

The implementation of the proposed comprehensive management system for over-
population and abandonment will create a new pet market completely different from
the current one. The main challenge of the transition and convergence process between
both markets is how to resolve the situation of the millions of animals that are currently
abandoned. This process will be described in future publications.

Author Contributions: E.B.P., conceptualization, investigation, writing—original draft preparation,
writing—review and editing; J.E.A.P. and S.D., supervision. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Data Availability Statement: Data sharing is not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Stavisky, J.; Brennan, M.L.; Downes, M.J.; Dean, R.S. Opinions of UK rescue shelter and rehoming center workers on the problems

facing their industry. Anthrozoös 2017, 30, 487–498. [CrossRef]
2. Nowicki, S.A. Give me shelter: The foreclosure crisis and its effect an America’s pets. Stan. J. Anim. L. Pol’y 2011, 4, 97.
3. Lockwood, J.L.; Welbourne, D.J.; Romagosa, C.M.; Cassey, P.; Mandrak, N.E.; Strecker, A.; Leung, B.; Stringham, O.C.; Udell, B.;

Episcopio-Sturgeon, D.J.; et al. When pets become pests: The role of the exotic pet trade in producing invasive vertebrate animals.
Front. Ecol. Environ. 2019, 17, 323–330. [CrossRef]

4. Spee, L.B.; Hazel, S.J.; Dal Grande, E.; Boardman, W.S.; Chaber, A.L. Endangered Exotic Pets on Social Media in the Middle East:
Presence and Impact. Pets 2019, 9, 480. [CrossRef]

5. Rowan, A.N. Shelters and pet overpopulation: A statistical black hole. Anthrozoös 1992, 5, 140–143. [CrossRef]
6. Patronek, G.J.; Glickman, L.T.; Moyer, M.R. Population dynamics and the risk of euthanasia for dogs in an animal shelter.

Anthrozoös 1995, 8, 31–43. [CrossRef]
7. Clancy, E.A.; Rowan, A.N. Companion animal demographics in the United States: A historical perspective. In The State of the

Animals II: 2003; Salem, D.J., Rowan, A.N., Eds.; Humane Society Press: Washington, DC, USA, 2003; pp. 9–26.
8. Turner, P.; Berry, J.; MacDonald, S. Animal shelters and animal welfare: Raising the bar. Can. Vet. J. 2012, 53, 893.
9. Chua, D.; Rand, J.; Morton, J. Surrendered and stray dogs in Australia—Estimation of numbers entering municipal pounds,

shelters and rescue groups and their outcomes. Animals 2017, 7, 50. [CrossRef]

http://doi.org/10.1080/08927936.2017.1326677
http://doi.org/10.1002/fee.2059
http://doi.org/10.3390/ani9080480
http://doi.org/10.2752/089279392787011430
http://doi.org/10.2752/089279395787156455
http://doi.org/10.3390/ani7070050


Animals 2021, 11, 524 7 of 10

10. Levy, J.K.; Crawford, P.C. Humane strategies for controlling feral cat populations. J. Am. Vet. Med. Assoc. 2004, 225, 1354–1360.
[CrossRef]

11. Marston, L.C.; Bennett, P.C.; Coleman, G.J. What happens to shelter dogs? An analysis of data for 1 year from three Australian
shelters. J. Appl. Pet Welf. Sci. 2004, 7, 27–47. [CrossRef]

12. Law 4/2016, of July 22, on the Protection of Pets of Madrid, Spain, Articles 29–33 (Sanctions for Abandonment), and Article 9
(Zero Sacrifice). Available online: https://www.boe.es/buscar/pdf/2016/BOE-A-2016-11097-consolidado.pdf (accessed on 5
September 2020).

13. Law 6/2018, of November 26, on the Protection of La Rioja, Spain, Article 56, 57 (Sanctions for Abandonment) and Article 10
(Zero Sacrifice). Available online: https://www.iberley.es/legislacion/ley-6-2018-26-nov-c-rioja-proteccion-petes-26111925
(accessed on 5 September 2020).

14. Royal Legislative Decree of Catalonia (Spain), 2008, Article 11, Zero Sacrifice. Available online: https://www.boe.es/buscar/
pdf/2008/DOGC-f-2008-90016-consolidado.pdf (accessed on 5 September 2020).

15. Kopecký, O.; Kalous, L.; Patoka, J. Establishment risk from pet-trade freshwater turtles in the European Union. Knowl. Manag.
Aquat. Ecosyst. 2013, 410, 02. [CrossRef]

16. Filz, K.J.; Bohr, A.; Lötters, S. Abandoned Foreigners: Is the stage set for exotic pet reptiles to invade Central Europe? Biodivers.
Conserv. 2018, 27, 417–435. [CrossRef]

17. Salgado, I. Is the raccoon (Procyon lotor) out of control in Europe? Biodivers. Conserv. 2018, 27, 2243–2256. [CrossRef]
18. Cuthbert, R.N.; Dickey, J.W.; Coughlan, N.E.; Joyce, P.W.; Dick, J.T. The Functional Response Ratio (FRR): Advancing comparative

metrics for predicting the ecological impacts of invasive alien species. Biol. Invasions 2019, 21, 2543–2547. [CrossRef]
19. Chomel, B.B.; Sun, B. Bioterrorism and invasive species. Rev. Sci. Tech. 2010, 29, 193–199. [CrossRef]
20. Sparkes, J.; Fleming, P.J.S.; Ballard, G.; Scott-Orr, H.; Durr, S.; Ward, M.P. Canine Rabies in Australia: A Review of Preparedness

and Research Needs. Zoonoses Public Health 2015, 62, 237–253. [CrossRef]
21. Fahrion, A.S.; Taylor, L.H.; Torres, G.; Müller, T.; Dürr, S.; Knopf, L.; de Balogh, K.; Nel, L.H.; Gordoncillo, M.J.; Bernadette, A.-R.

The road to Dog rabies control and elimination—What Keeps Us from Moving Faster? Front. Public Health 2017, 5, 103. [CrossRef]
22. Canal, D.; Martín, B.; de Lucas, M.; Ferrer, M. Dogs are the main species involved in animal-vehicle collisions in southern Spain:

Daily, seasonal and spatial analyses of collisions. PLoS ONE 2018, 13, e0203693. [CrossRef]
23. Hoppes, S.; Gray, P. Parrot rescue organizations and sanctuaries: A growing presence in 2010. J. Exot. Pet Med. 2010, 19, 133–139.

[CrossRef]
24. Thies, T.Q. History and Function of US Sanctuaries. In Tigers of the World; William Andrew Publishing: Norwich, NY, USA, 2010;

pp. 215–221.
25. Brickell, E. Stray Dog Survey 2011. Gfk NOP Social Research: United Kingdom, prepared for the Dogs Trust. Available online: http:

//www.stray-afp.org/nl/wp-content/uploads/sites/2/2012/09/Straydog-survey-summary-report-2011-for-Dogstrust.pdf (ac-
cessed on 5 September 2020).

26. Siettou, C.; Fraser, I.; Fraser, R. A Choice Experiment Analysis of the Management of the Stray Dog Population in the UK (No.
355-2016-18180). In Proceedings of the 87th Annual Conference of the Agricultural Economics Society, Coventry, UK, 8–10 April
2013.

27. Alberthsen, C.; Rand, J.S.; Bennett, P.C.; Paterson, M.; Lawrie, M.; Morton, J.M. Cat admissions to RSPCA shelters in Queensland,
Australia: Description of cats and risk factors for euthanasia after entry. Aust. Vet. J. 2013, 91, 35–42. [CrossRef]

28. Yarmoska, J.L.B. A Survey of Unwanted Exotic Pet Species Offered to Public Aquariums, Pet Stores and Rescue Facilities in the United
States; Western Illinois University: Champaign, IL, USA, 2014.

29. Varian, H.R. Intermediate Microeconomics: A Modern Approach: Ninth International Student Edition; WW Norton & Company:
New York, NY, USA, 2014.

30. Volsche, S. Negotiated bonds: The practice of childfree pet parenting. Anthrozoös 2018, 31, 367–377. [CrossRef]
31. FEDIAF Facts & Figures 2019 European Overview. Available online: http://www.fediaf.org/images/FEDIAF_facts_and_figs_20

19_cor-35-48.pdf (accessed on 5 September 2020).
32. APPA. Pet Industry Market Size & Ownership Statistics. 2019. Available online: https://www.americanpetproducts.org/press_

industrytrends.asp (accessed on 5 September 2020).
33. Biondo, M.V.; Burki, R.P. ; Burki, R.P. A Systematic Review of the Ornamental Fish Trade with Emphasis on Coral Reef Fishes—An

Impossible Task. Animals 2020, 10, 2014. [CrossRef]
34. D’Cruze, N.; Green, J.; Elwin, A.; Schmidt-Burbach, J. Trading tactics: Time to rethink the global trade in wildlife. Animals 2020,

10, 2456. [CrossRef] [PubMed]
35. Green, J.; Coulthard, E.; Norrey, J.; Megson, D.; D’Cruze, N. Risky Business: Live Non-CITES Wildlife UK Imports and the

Potential for Infectious Diseases. Animals 2020, 10, 1632. [CrossRef] [PubMed]
36. Toland, E.; Bando, M.; Hamers, M.; Cadenas, V.; Laidlaw, R.; Martínez-Silvestre, A.; van der Wielen, P. Turning Negatives into

Positives for Pet Trading and Keeping: A Review of Positive Lists. Animals 2020, 10, 2371. [CrossRef]
37. Warwick, C.; Steedman, C.; Jessop, M.; Arena, P.; Pilny, A.; Nicholas, E. Exotic pet suitability: Understanding some problems and

using a labeling system to aid pet welfare, environment, and consumer protection. J. Vet. Behav. 2018, 26, 17–26.
38. Karesh, W.B.; Cook, R.A.; Bennett, E.L.; Newcomb, J. Wildlife trade and global disease emergence. Emerg. Infect. Dis. 2005, 11,

1000. [CrossRef]

http://doi.org/10.2460/javma.2004.225.1354
http://doi.org/10.1207/s15327604jaws0701_2
https://www.boe.es/buscar/pdf/2016/BOE-A-2016-11097-consolidado.pdf
https://www.iberley.es/legislacion/ley-6-2018-26-nov-c-rioja-proteccion-petes-26111925
https://www.boe.es/buscar/pdf/2008/DOGC-f-2008-90016-consolidado.pdf
https://www.boe.es/buscar/pdf/2008/DOGC-f-2008-90016-consolidado.pdf
http://doi.org/10.1051/kmae/2013057
http://doi.org/10.1007/s10531-017-1444-3
http://doi.org/10.1007/s10531-018-1535-9
http://doi.org/10.1007/s10530-019-02002-z
http://doi.org/10.20506/rst.29.2.1977
http://doi.org/10.1111/zph.12142
http://doi.org/10.3389/fpubh.2017.00103
http://doi.org/10.1371/journal.pone.0203693
http://doi.org/10.1053/j.jepm.2010.05.003
http://www.stray-afp.org/nl/wp-content/uploads/sites/2/2012/09/Straydog-survey-summary-report-2011-for-Dogstrust.pdf
http://www.stray-afp.org/nl/wp-content/uploads/sites/2/2012/09/Straydog-survey-summary-report-2011-for-Dogstrust.pdf
http://doi.org/10.1111/avj.12013
http://doi.org/10.1080/08927936.2018.1455470
http://www.fediaf.org/images/FEDIAF_facts_and_figs_2019_cor-35-48.pdf
http://www.fediaf.org/images/FEDIAF_facts_and_figs_2019_cor-35-48.pdf
https://www.americanpetproducts.org/press_industrytrends.asp
https://www.americanpetproducts.org/press_industrytrends.asp
http://doi.org/10.3390/ani10112014
http://doi.org/10.3390/ani10122456
http://www.ncbi.nlm.nih.gov/pubmed/33371486
http://doi.org/10.3390/ani10091632
http://www.ncbi.nlm.nih.gov/pubmed/32932890
http://doi.org/10.3390/ani10122371
http://doi.org/10.3201/eid1107.050194


Animals 2021, 11, 524 8 of 10

39. Lord, K.; Feinstein, M.; Smith, B.; Coppinger, R. Variation in reproductive traits of members of the genus Canis with special
attention to the domestic dog (Canis familiaris). Behav. Process. 2013, 92, 131–142. [CrossRef]

40. Coate, S.; Knight, B. Pet Overpopulation: An Economic Analysis; Working Paper, No. 2009-7; Brown University: Providence, RI,
USA, 2009.

41. Croney, C.C. Turning up the volume on man’s best friend: Ethical issues associated with commercial dog breeding. J. Appl. Anim.
Ethics Res. 2019, 1, 230–252. [CrossRef]

42. Arbe Montoya, A.I.; Rand, J.S.; Greer, R.M.; Alberthsen, C.; Vankan, D. Relationship between sources of pet acquisition and
euthanasia of cats and dogs in an animal shelter: A pilot study. Aust. Vet. J. 2017, 95, 194–200. [CrossRef]

43. Cruelty, Duty of Care and Abandoning Pets Queensland Government, Australia. Available online: https://www.business.qld.
gov.au/industries/farms-fishing-forestry/agriculture/livestock/animal-welfare/law/cruelty (accessed on 5 September 2020).

44. New York Consolidated Law, Agriculture and Markets Law, Articles 25-B and 26. Available online: https://codes.findlaw.com/
ny/agriculture-and-markets-law/#!tid=NC5F9ECF2D14544489A2EA855EAB16ECA (accessed on 5 September 2020).

45. Abandonment of Pets Act United Kingdom, 1960. Available online: https://www.legislation.gov.uk/ukpga/Eliz2/8-9/43
(accessed on 5 September 2020).

46. Miller, M.L. Laws, Federal and State. In Encyclopedia of Biological Invasions; University of California Press: Berkley, CA, USA, 2011;
p. 430.

47. Hulme, P.E. Invasion pathways at a crossroad: Policy and research challenges for managing alien species introductions. J. Appl.
Ecol. 2015, 52, 1418–1424. [CrossRef]

48. Maceda-Veiga, A.; Escribano-Alacid, J.; Martínez-Silvestre, A.; Verdaguer, I.; Mac Nally, R. What’s next? The release of exotic pets
continues virtually unabated 7 years after enforcement of new legislation for managing invasive species. Biol. Invasions 2019, 21,
2933–2947. [CrossRef]

49. Mills, G. Call for action on puppy smuggling. Vet. Rec. 2015, 176, 274.
50. Sales, P. Call for government action as illegal puppy sales fuel canine welfare crisis. Vet. Rec. 2017. [CrossRef]
51. Toomes, A.; Stringham, O.C.; Mitchell, L.; Ross, J.V.; Cassey, P. Australia’s wish list of exotic pets: Biosecurity and conservation

implications of desired alien and illegal pet species. NeoBiota 2020, 60, 43. [CrossRef]
52. The Microchipping of Dogs (England) Regulations 2015. Available online: https://www.legislation.gov.uk/ukdsi/2015/9780111

125243 (accessed on 5 September 2020).
53. Australia Act for the Identification and Management of Cats and Dogs and the Registration of Dogs. Available online: https:

//www.legislation.qld.gov.au/view/whole/html/2016-09-23/act-2008-074 (accessed on 5 September 2020).
54. New York Relates to Standardization of Microchip Technology Used for animal Identification; Registering Microchips; Examining

Rescued Companion Animals. Available online: https://www.nysenate.gov/legislation/bills/2017/s4570/amendment/a
(accessed on 5 September 2020).

55. Microchips Dump Legal, Ethical Baggage on Veterinarians. AVMA Attempts to Shed Light on Gray Areas of Pet Identification.
Available online: https://news.vin.com/default.aspx?pid=210&Id=3902953 (accessed on 5 September 2020).

56. Folger, Bill. Microchips, Ownership, & Ethics. 2009. Available online: https://files.brief.vet/migration/sectioned_content/3084
1/microchips-ownership-and-ethics-30841-sectioned_content.pdf (accessed on 5 September 2020).

57. When Microchips Muddle Pet Ownership Status. Available online: https://news.vin.com/default.aspx?pid=210&Id=5632236&
useobjecttypeid=10&fromVINNEWSASPX=1 (accessed on 5 September 2020).

58. Australian Animal Protection Society. People Are Dumping Their Dogs’: Shelter Lists Grow as Owners Abandon Pets. 2019.
Available online: https://www.theage.com.au/national/victoria/people-are-dumping-their-dogs-shelter-lists-grow-as-owners-
abandon-pets-20191208-p53hy6.html (accessed on 5 September 2020).

59. One green Planet organization, Senior Dog with a Microchip Found on the Streets, But Her Family’s Response Was Heartbreaking.
2020. Available online: https://www.onegreenplanet.org/animals/senior-dog-abandoned-by-family/ (accessed on 5 September
2020).

60. Disabled Dog Dumped by Owner Twice in One Day. Available online: https://www.mirror.co.uk/news/world-news/disabled-
dog-dumped-evil-owner-22290306 (accessed on 5 September 2020).

61. Feldmann, B.M.; Carding, T.H. Free-roaming urban pets. Health Serv. Rep. 1973, 88, 956. [CrossRef]
62. Reese, J.F. Dogs and dog control in developing countries. In The state of the animals III: 2005; Salem, D.J., Rowan, A.N., Eds.;

Humane Society Press: Washington, DC, USA, 2005; pp. 55–64.
63. Gesetz über das Halten von Hunden Bericht und Entwurf des Gesundheitsdepartementes vom 25. Juni 2015. Available online:

https://www.srf.ch/news/content/download/7302164/file/Vernehmlassungsvorlage.pdf (accessed on 5 September 2020).
64. Stringham, O.C.; Lockwood, J.L. Pet problems: Biological and economic factors that influence the release of alien reptiles and

amphibians by pet owners. J. Appl. Ecol. 2018, 55, 2632–2640. [CrossRef]
65. Irvine, L. The problem of unwanted pets: A case study in how institutions” think” about clients’ needs. Soc. Probl. 2003, 50,

550–566. [CrossRef]
66. Marston, L.C.; Bennett, P.C. Strengthening the bond: Towards a successful canine adoption. Appl. Sci. Anim. Behav. 2003, 83,

227–245. [CrossRef]
67. Mondelli, F.; Prato Previde, E.; Verga, M.; Levi, D.; Magistrelli, S.; Valsecchi, P. The bond that never developed: Adoption and

abandonment of dogs in a rescue shelter. J. Appl. Sci. Anim. Welf. 2004, 7, 253–266. [CrossRef] [PubMed]

http://doi.org/10.1016/j.beproc.2012.10.009
http://doi.org/10.1163/25889567-12340011
http://doi.org/10.1111/avj.12582
https://www.business.qld.gov.au/industries/farms-fishing-forestry/agriculture/livestock/animal-welfare/law/cruelty
https://www.business.qld.gov.au/industries/farms-fishing-forestry/agriculture/livestock/animal-welfare/law/cruelty
https://codes.findlaw.com/ny/agriculture-and-markets-law/#!tid=NC5F9ECF2D14544489A2EA855EAB16ECA
https://codes.findlaw.com/ny/agriculture-and-markets-law/#!tid=NC5F9ECF2D14544489A2EA855EAB16ECA
https://www.legislation.gov.uk/ukpga/Eliz2/8-9/43
http://doi.org/10.1111/1365-2664.12470
http://doi.org/10.1007/s10530-019-02023-8
http://doi.org/10.1136/vr.04072017news
http://doi.org/10.3897/neobiota.60.51431
https://www.legislation.gov.uk/ukdsi/2015/9780111125243
https://www.legislation.gov.uk/ukdsi/2015/9780111125243
https://www.legislation.qld.gov.au/view/whole/html/2016-09-23/act-2008-074
https://www.legislation.qld.gov.au/view/whole/html/2016-09-23/act-2008-074
https://www.nysenate.gov/legislation/bills/2017/s4570/amendment/a
https://news.vin.com/default.aspx?pid=210&Id=3902953
https://files.brief.vet/migration/sectioned_content/30841/microchips-ownership-and-ethics-30841-sectioned_content.pdf
https://files.brief.vet/migration/sectioned_content/30841/microchips-ownership-and-ethics-30841-sectioned_content.pdf
https://news.vin.com/default.aspx?pid=210&Id=5632236&useobjecttypeid=10&fromVINNEWSASPX=1
https://news.vin.com/default.aspx?pid=210&Id=5632236&useobjecttypeid=10&fromVINNEWSASPX=1
https://www.theage.com.au/national/victoria/people-are-dumping-their-dogs-shelter-lists-grow-as-owners-abandon-pets-20191208-p53hy6.html
https://www.theage.com.au/national/victoria/people-are-dumping-their-dogs-shelter-lists-grow-as-owners-abandon-pets-20191208-p53hy6.html
https://www.onegreenplanet.org/animals/senior-dog-abandoned-by-family/
https://www.mirror.co.uk/news/world-news/disabled-dog-dumped-evil-owner-22290306
https://www.mirror.co.uk/news/world-news/disabled-dog-dumped-evil-owner-22290306
http://doi.org/10.2307/4594959
https://www.srf.ch/news/content/download/7302164/file/Vernehmlassungsvorlage.pdf
http://doi.org/10.1111/1365-2664.13237
http://doi.org/10.1525/sp.2003.50.4.550
http://doi.org/10.1016/S0168-1591(03)00135-7
http://doi.org/10.1207/s15327604jaws0704_3
http://www.ncbi.nlm.nih.gov/pubmed/15857811


Animals 2021, 11, 524 9 of 10

68. Mohan-Gibbons, H.; Weiss, E. Behavior risks for relinquishment. In Animal Behavior for Shelter Veterinarians and Staff ; John Wiley
& Sons: Ames, IA, USA, 2015; p. 46.

69. O’Connor, R.; Coe, J.B.; Niel, L.; Jones-Bitton, A. Effect of adopters’ lifestyles and pet-care knowledge on their expectations prior
to companion-pet guardianship. J. Appl. Pet Welf. Sci. 2016, 19, 157–170. [CrossRef] [PubMed]

70. Protopopova, A.; Gunter, L.M. Adoption and relinquishment interventions at the pet shelter: A review. Anim. Welf. 2017, 26,
35–48. [CrossRef]

71. Carter, J.; Taylor, C.S. Socioeconomic factors in the abandonment of companion animals on the Sunshine Coast, Australia.
Soc. Anim. 2018, 1, 1–19.

72. Spencer, T.; Behar-Horenstein, L.; Aufmuth, J.; Hardt, N.; Applebaum, J.W.; Emanuel, A.; Isaza, N. Factors that influence intake to
one municipal animal control facility in Florida: A qualitative study. Animals 2017, 7, 48. [CrossRef] [PubMed]

73. Coase, R.H. The problem of social cost. In Classic Papers in Natural Resource Economics; Palgrave Macmillan: London, UK, 1960;
pp. 87–137.

74. Statistics on Animal Abandonment and Costs in USA. Available online: https://www.humanesociety.org/resources/pets-
numbers (accessed on 5 September 2020).

75. Fatjó, J.; Bowen, J.; García, E.; Calvo, P.; Rueda, S.; Amblás, S.; Lalanza, J.F. Epidemiology of dog and cat abandonment in Spain
(2008–2013). Pets 2015, 5, 426–441. [CrossRef] [PubMed]

76. Vall-llosera, M.; Cassey, P. Leaky doors: Private captivity as a prominent source of bird introductions in Australia. PLoS ONE
2017, 12, e0172851.

77. Urfer, S.R.; Kaeberlein, M.; Promislow, D.E.; Creevy, K.E. Lifespan of companion dogs seen in three independent primary care
veterinary clinics in the United States. Canine Med. Genet. 2020, 7, 1–14.

78. Affinity Foundation Abandonment Report in Spain 2010. Available online: https://www.fundacion-affinity.org/sites/default/
files/estudioabandono2010.pdf (accessed on 5 December 2020).

79. Rochlitz, I. Clinical study of cats injured and killed in road traffic accidents in Cambridgeshire. J. Small Pet Pract. 2004, 45, 390–394.
[CrossRef]

80. Number of Exotic Pets Rescued in UK in 2018. Available online: https://www.rspca.org.uk/-/2019_04_25_we_received_15000_
calls_about_exotic_animals_in_2018 (accessed on 5 September 2020).

81. RSPCA Report 2010 Costs of Irresponsible Dog Ownership. Available online: https://politicalanimal.org.uk/wp-content/
uploads/2015/05/Costsofirresponsibledogownership.pdf (accessed on 5 September 2020).

82. Nutter, F.B.; Levine, J.F.; Stoskopf, M.K. Reproductive capacity of free-roaming domestic cats and kitten survival rate. J. Am. Vet.
Med. Assoc. 2004, 225, 1399–1402. [CrossRef]

83. Loss, S.R.; Will, T.; Marra, P.P. The impact of free-ranging domestic cats on wildlife of the United States. Nat. Commun. 2013, 4,
1–8. [CrossRef]

84. Medina, F.M.; Bonnaud, E.; Vidal, E.; Tershy, B.R.; Zavaleta, E.S.; Josh Donlan, C.; Keitt, B.S.; Le Corre, M.; Horwath, S.V.; Nogales,
M. A global review of the impacts of invasive cats on island endangered vertebrates. Glob. Chang. Biol. 2011, 17, 3503–3510.
[CrossRef]

85. Farris, Z.J.; Boone, H.M.; Karpanty, S.; Murphy, A.; Ratelolahy, F.; Andrianjakarivelo, V.; Kelly, M.J. Feral cats and the fitoaty:
First population assessment of the black forest cat in Madagascar’s rainforests. J. Mammal. 2016, 97, 518–525. [CrossRef]

86. Garrard, G.E.; Kusmanoff, A.M.; Faulkner, R.; Samarasekara, C.L.; Gordon, A.; Johnstone, A.; Peterson, I.R.; Torabi, N.; Wang, Y.;
Bekessy, S.A. Understanding Australia’s national feral cat control effort. Wildl. Res. 2020, 47, 698–708. [CrossRef]

87. Beever, E.A.; Simberloff, D.; Crowley, S.L.; Al-Chokhachy, R.; Jackson, H.A.; Petersen, S.L. Social–ecological mismatches create
conservation challenges in introduced species management. Front. Ecol. Environ. 2019, 17, 117–125. [CrossRef]

88. Tobin, P.C. Managing invasive species. F1000Research 2018, 7. [CrossRef]
89. Vilà, M.; Basnou, C.; Pyšek, P.; Josefsson, M.; Genovesi, P.; Gollasch, S.; Nentwig, W.; Olenin, S.; Roques, A.; Roy, D.; et al.

How well do we understand the impacts of alien species on ecosystem services? A pan-European, cross-taxa assessment. Front.
Ecol. Environ. 2010, 8, 135–144. [CrossRef]

90. Kettunen, M.; Genovesi, P.; Gollasch, S.; Pagad, S.; Starfinger, U.; ten Brink, P.; Shine, C. Technical Support to EU Strategy on Invasive
Alien Species (IAS); Institute for European Environmental Policy (IEEP): Brussels, Belgium, 2009; p. 44.

91. Pimentel, D.; Zuniga, R.; Morrison, D. Update on the environmental and economic costs associated with alien-invasive species in
the United States. Ecol. Econ. 2005, 52, 273–288. [CrossRef]

92. Macpherson, C.N. Dogs, Zoonoses and Public Health; CABI: Toronto, ON, Canada, 2012.
93. Macpherson, C.N. The epidemiology and public health importance of toxocariasis: A zoonosis of global importance. Int. J

Parasitol. 2013, 43, 999–1008. [CrossRef]
94. World Health Organization. Incidence of rabies disease in the world. 2017. Available online: http://www.who.int/mediacentre/

factsheets/fs099/en/ (accessed on 5 September 2020).
95. Müller, F.T.; Freuling, C.M. Rabies control in Europe: An overview of past, current and future strategies. Rev. Sci. Tech. 2018, 37,

409–419. [CrossRef]
96. Robardet, E.; Bosnjak, D.; Englund, L.; Demetriou, P.; Rosado Martín, P.; Cliquet, F. Zero endemic cases of wildlife rabies (classical

Rabies Virus, RABV) in the European union by 2020: An achievable goal. Trop. Med. Infect. Dis. 2019, 4, 124. [CrossRef]

http://doi.org/10.1080/10888705.2015.1125295
http://www.ncbi.nlm.nih.gov/pubmed/26865430
http://doi.org/10.7120/09627286.26.1.035
http://doi.org/10.3390/ani7070048
http://www.ncbi.nlm.nih.gov/pubmed/28665336
https://www.humanesociety.org/resources/pets-numbers
https://www.humanesociety.org/resources/pets-numbers
http://doi.org/10.3390/ani5020364
http://www.ncbi.nlm.nih.gov/pubmed/26479243
https://www.fundacion-affinity.org/sites/default/files/estudioabandono2010.pdf
https://www.fundacion-affinity.org/sites/default/files/estudioabandono2010.pdf
http://doi.org/10.1111/j.1748-5827.2004.tb00253.x
https://www.rspca.org.uk/-/2019_04_25_we_received_15000_calls_about_exotic_animals_in_2018
https://www.rspca.org.uk/-/2019_04_25_we_received_15000_calls_about_exotic_animals_in_2018
https://politicalanimal.org.uk/wp-content/uploads/2015/05/Costsofirresponsibledogownership.pdf
https://politicalanimal.org.uk/wp-content/uploads/2015/05/Costsofirresponsibledogownership.pdf
http://doi.org/10.2460/javma.2004.225.1399
http://doi.org/10.1038/ncomms2380
http://doi.org/10.1111/j.1365-2486.2011.02464.x
http://doi.org/10.1093/jmammal/gyv196
http://doi.org/10.1071/WR19216
http://doi.org/10.1002/fee.2000
http://doi.org/10.12688/f1000research.15414.1
http://doi.org/10.1890/080083
http://doi.org/10.1016/j.ecolecon.2004.10.002
http://doi.org/10.1016/j.ijpara.2013.07.004
http://www.who.int/mediacentre/factsheets/fs099/en/
http://www.who.int/mediacentre/factsheets/fs099/en/
http://doi.org/10.20506/rst.37.2.2811
http://doi.org/10.3390/tropicalmed4040124


Animals 2021, 11, 524 10 of 10

97. Ma, X.; Monroe, B.P.; Cleaton, J.M.; Orciari, L.A.; Gigante, C.M.; Kirby, J.D.; Chipman, R.B.; Fehlner-Gardiner, C.; Gutiérrez
Cedillo, V.; Petersen, B.W.; et al. Public Veterinary Medicine: Public Health: Rabies surveillance in the United States during 2018.
J. Am. Vet. Med. Assoc. 2020, 256, 195–208. [CrossRef] [PubMed]

98. Rinchen, S.; Tenzin, T.; Hall, D.; van der Meer, F.; Sharma, B.; Dukpa, K.; Cork, S. A community-based knowledge, attitude,
and practice survey on rabies among cattle owners in selected areas of Bhutan. PLoS Negl. Trop. Dis. 2019, 13. [CrossRef]

99. Lenzi, C.; Grasso, C.; Rizzolo, J.B. Are exotics suitable pets? Vet. Rec. 2020, 186, 459. [CrossRef]
100. Warwick, C.; Steedman, C. Injuries, envenomations and stings from exotic pets. J. R. Soc. Med. 2012, 105, 296–299. [CrossRef]
101. Wild Pets in the European Union ENDCAP Report 2012. Available online: https://www.animalwelfareintergroup.eu/old/wp-

content/uploads/2012/10/Endcap_Wild_Pets_EU_Report_0812_ROUGH_v10.pdf (accessed on 5 September 2020).
102. Can, Ö.E.; D’Cruze, N.; Macdonald, D.W. Dealing in deadly pathogens: Taking stock of the legal trade in live wildlife and

potential risks to human health. Glob. Ecol. Conserv. 2019, 17, e00515. [CrossRef]
103. Brown, C. Emerging zoonoses and pathogens of public health significance–an overview. Rev. Sci. Tech. 2004, 23, 435–442.

[CrossRef] [PubMed]
104. Jones, K.E.; Patel, N.G.; Levy, M.A.; Storeygard, A.; Balk, D.; Gittleman, J.L.; Daszak, P. Global trends in emerging infectious

diseases. Nature 2008, 451, 990–993. [CrossRef] [PubMed]
105. Chomel, B.B.; Belotto, A.; Meslin, F.X. Wildlife, exotic pets, and emerging zoonoses. Emerg. Infect. Dis. 2007, 13, 6. [CrossRef]
106. Warwick, C.; Arena, P.C.; Steedman, C.; Jessop, M. A review of captive exotic pet-linked zoonoses. J. Environ. Health Res. 2012, 12,

9–24.
107. Renquist, D.M.; Whitney, R.A., Jr. Zoonoses acquired from pet primates. Vet. Clin. North Am. Small Anim. Pract. 1987, 17, 219–240.

[CrossRef]
108. Warwick, C. Zoonoses: Drawing the battle lines. Vet. Times 2006, 36, 26–28.
109. Shereen, M.A.; Khan, S.; Kazmi, A.; Bashir, N.; Siddique, R. COVID-19 infection: Origin, transmission, and characteristics of

human coronaviruses. J. Adv. Res. 2020, 24, 91–98. [CrossRef]
110. Bell, D.; Roberton, S.; Hunter, P.R. Animal origins of SARS coronavirus: Possible links with the international trade in small

carnivores. Philos. Trans. R. Soc. Lond. B Biol. Sci. 2004, 359, 1107–1114. [CrossRef] [PubMed]
111. Soon, J.M.; Manning, L. Food smuggling and trafficking: The key factors of influence. Trends Food Sci. Tech. 2018, 81, 132–138.

[CrossRef]
112. Warwick, C.; Steedman, C.; Jessop, M.; Toland, E.; Lindley, S. Assigning Degrees of Ease or Difficulty for Pet Animal Maintenance:

The EMODE System Concept. J. Agric. Environ. Ethics 2014, 27, 87–101. [CrossRef]
113. United Kingdom Domestic Violence, Crime and Victims Act 2004. Available online: https://www.legislation.gov.uk/ukpga/20

04/28/pdfs/ukpga_20040028_en.pdf (accessed on 5 September 2020).
114. Spain Organic Law 1/2004 December 28th, on Comprehensive Protection Measures against Gender Violence. Available online:

https://www.boe.es/buscar/act.php?id=BOE-A-2004-21760 (accessed on 5 September 2020).
115. Australia Domestic and Family Violence Protection Act 2012. Available online: https://www.legislation.qld.gov.au/view/pdf/

2017-05-30/act-2012-005 (accessed on 5 September 2020).
116. United States, H.R.1585. Violence Against Women Reauthorization Act of 2019. Available online: https://www.congress.gov/

bill/116th-congress/house-bill/1585/text#toc-H87E9205AB5C44305A67B4FDA39A3B50B (accessed on 5 September 2020).
117. Glanville, C.R.; Hemsworth, P.H.; Coleman, G.J. Conceptualising dog owner motivations: The Pet Care Competency model and

role of ‘duty of care’. Pet Welfare 2020, 29, 271–284. [CrossRef]

http://doi.org/10.2460/javma.256.2.195
http://www.ncbi.nlm.nih.gov/pubmed/31910075
http://doi.org/10.1371/journal.pntd.0007305
http://doi.org/10.1136/vr.m1303
http://doi.org/10.1258/jrsm.2012.110295
https://www.animalwelfareintergroup.eu/old/wp-content/uploads/2012/10/Endcap_Wild_Pets_EU_Report_0812_ROUGH_v10.pdf
https://www.animalwelfareintergroup.eu/old/wp-content/uploads/2012/10/Endcap_Wild_Pets_EU_Report_0812_ROUGH_v10.pdf
http://doi.org/10.1016/j.gecco.2018.e00515
http://doi.org/10.20506/rst.23.2.1495
http://www.ncbi.nlm.nih.gov/pubmed/15702711
http://doi.org/10.1038/nature06536
http://www.ncbi.nlm.nih.gov/pubmed/18288193
http://doi.org/10.3201/eid1301.060480
http://doi.org/10.1016/S0195-5616(87)50614-3
http://doi.org/10.1016/j.jare.2020.03.005
http://doi.org/10.1098/rstb.2004.1492
http://www.ncbi.nlm.nih.gov/pubmed/15306396
http://doi.org/10.1016/j.tifs.2018.09.007
http://doi.org/10.1007/s10806-013-9455-x
https://www.legislation.gov.uk/ukpga/2004/28/pdfs/ukpga_20040028_en.pdf
https://www.legislation.gov.uk/ukpga/2004/28/pdfs/ukpga_20040028_en.pdf
https://www.boe.es/buscar/act.php?id=BOE-A-2004-21760
https://www.legislation.qld.gov.au/view/pdf/2017-05-30/act-2012-005
https://www.legislation.qld.gov.au/view/pdf/2017-05-30/act-2012-005
https://www.congress.gov/bill/116th-congress/house-bill/1585/text#toc-H87E9205AB5C44305A67B4FDA39A3B50B
https://www.congress.gov/bill/116th-congress/house-bill/1585/text#toc-H87E9205AB5C44305A67B4FDA39A3B50B
http://doi.org/10.7120/09627286.29.3.271

	Introduction 
	Discussion 
	Historical and Current Management of Pet Overpopulation and Abandonment 
	Economic Factors and Costs of Overpopulation and Abandonment of Pets: Negative Externalities 

	Recommendations 
	Ameliorating Overpopulation and Abandonment Using Control of Breeding and Sale 
	Improving Owners Responsability Using Compulsory Owner Health and Survival Liability Insurance 
	Fostering Pet Welfare through Institutional, Legal, and Executive Guardianship 

	Conclusions 
	References

