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Exotic pets are essentially animals that are non-native to a region and/or nondomesticated. The trade in
and keeping of exotic pets has been frequently criticized for the commonly inhumane and harmful
practices that are associated with supply and keeping, including animal welfare, species conservation,
invasiveness, and public health and safety. Relatedly, a growing issue is that of unwanted exotic pets
handed to animal care centers due to their overly demanding requirements and the conﬁscation of
animals suffering from abuse. Mis-selling exotic species as “easy to keep” or “beginner” animals is widely
regarded to be a major common and problematic factor. Efforts, after pet acquisition, to educate sellers
and keepers to improve animal welfare and public health issues have proven unproductive. We propose
that a system is required that facilitates decision-making at the interface between sale and purchase
sectors and that uses clear evidence-based labeling. We review current options for developing such a pet
labeling scheme and recommend a novel approach based on the EMODE (“easy,” “moderate,” “difﬁcult,”
or “extreme”) pet suitability assessment tool to provide a preventative educational approach to alleviating the multifactorial issues of concern.
Ó 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:
exotic pet
suitability
labeling
consumer protection
animal welfare
public health and safety

Introduction
Exotic pets are commonly considered to be animals that are either
non-native to a region or nondomesticated. However, issues such as
local collection and keeping of many indigenous species and varying
degrees of wild animal domestication infer that deﬁnition may prove
to be less precise in some cases. Pet keeping (including wild animals)
has a long history dating back at least 17,000 years. Historically,
acquiring “pets” involved taking local wildlife in various benign or
destructive ways, for example, via food inducements or killing of
parents and quasiadoption of their offspring (Serpell, 2015). Despite
concomitant harm during acquisition of some of these early pets, these
* Address for reprint requests and correspondence: Clifford Warwick, Emergent
Disease Foundation, Riverside House, River Lawn Road, Tonbridge, Kent TN9 1EP,
UK. Tel: 0044 (0) 7757267369.
E-mail address: cliffordwarwick@gmail.com (C. Warwick).

animals were largely at liberty to roam between their natural habitat
and human “captivity” (Serpell, 2015), and probably often in accordance with natural afﬁliative behaviors (Warwick, 2015a). Notwithstanding certain undesirable or tragic strategies in primitive pet
collection, it has been argued that modern pet sourcing and husbandry
are more welfare-negative than ancient methods due to the gross
deprivation of freedoms inherent to caged life (Warwick, 2015a).
Inarguably, today there is greater understanding in all branches
of science relevant to both free-roaming and captive wild animals.
In addition, there are local, national, and global legislative frameworks and approaches designed to avoid activities that are
inhumane, ecologically unsustainable, and that threaten public
health and safety, such as, the Convention on International Trade in
Endangered Species of Wild Fauna and Flora, International Air
Transport Association guidelines, World Organisation for Animal
Health/Ofﬁce des International Epizooties Code documents, and
various animal welfare acts.

https://doi.org/10.1016/j.jveb.2018.03.015
1558-7878/Ó 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Regardless of the raft and diversity of “regulations” in operation,
all concerns and problems associated with exotic pet trading in
particular remain and indeed ﬂourish (Toland, et al., 2012; Grant
et al., 2017; Unger et al., 2017).
Modern and greater scientiﬁc understanding reveals that the
biological needs of animals are signiﬁcantly more complex than
previously thought; thus, the more we learn about animals and
their natural needs, the more difﬁcult becomes the challenge to
humanely provide for them in captivity (Mellor, 2016; Grant et al.,
2017). Among many possible examples of these biological needs
is recent recognition of play in ﬁshes, frogs, and reptiles, which
raises the challenge to provide novel stimulation (Burghardt, 2015).
Also, spatial studies regarding free-living lizards and snakes
demonstrate extensive home range activity, highlighting longstanding concerns over cage space provisions (Warwick et al.,
2013). In addition, behavioral, physiological, and neurological
research has enhanced identiﬁcation and understanding of
numerous states, including anxiety, fear, panic, frustration, anger,
helplessness, loneliness, “boredom,” and depression (Mellor, 2016).
All of these issues and more continue to “raise the bar” for meeting
positive states and avoiding negative states. The trade in and
keeping of exotic pets has been frequently criticized for the
commonly inhumane and harmful practices that are associated
with both commercial supply of animals as well as their poor and
inadequate maintenance in the home. Issues of concern involve
1. Animal welfaredmany animals suffer at all points in the chain
from point of capture/breeding to sales/housing (Laidlaw,
2005; Arena, et al., 2012; Toland, et al., 2012; Ashley, et al.,
2014; Grant et al., 2017).
2. Species conservation and ecologydmany species are threatened due to individuals being taken from the wild and many
animals released in a new area can become invasive alien
species (Auliya, 2003; Vilà et al., 2010; Henderson & Bomford,
2011; Keller et al., 2011; Langton et al., 2011; Böhm et al.,
2013; Kubiak & Pellet, 2018). Similarly, as our understanding
of ecologies and species conservation has developed, so too has
recognition of both intrinsic eco-sensitivities and the “knockon” effects for wider systems and its inter-relatedness to other
issuesdspawning the “eco-/One-Health” movement.
3. Public health (i.e., notably related to zoonoses) and safetydmodern research and analysis indicates that these problems will co-persist with animal trading and keeping because
microbial colonization and defensive behaviors (bites,
scratches) are inseparable from keeping inherently wild species
(Brown, 2004; Mermin et al., 2004; Chomel et al., 2007; Karesh
et al., 2007; Jones et al., 2008; Brugere-Picoux & Chomel, 2009;
Praud & Moutou, 2010; Abbott et al., 2012; Akhtar, 2012; Hale et
al., 2012; Smith et al., 2012; Warwick & Steedman, 2012;
Warwick et al., 2012; HPA, 2014; Smith et al., 2017). More
recently, antimicrobial resistance associated with chemical
prophylactics and veterinary overuse has also attracted significant concern (AVMA, 2015; Martins et al., 2015; CDC 2017a,
2017b; Leite-Unger et al., 2017).
While recognizing challenges in keeping exotic pets, some view
certain species (e.g. amphibians and reptiles) to be “compatible”
with modern human lifestyles and the desire to keep pets based on,
for example, these animals being relatively quiet and the widespread availability of husbandry information (Burghardt, 2017).
Certain animal trading and keeping advocates also acknowledge a
range of problematic issues but regard these as resolvable using
education and other minimalist intervention (Pasmans et al., 2017)
although such positions have been countered for downplaying both
the scale and severity of harm associated with exotic pet trading

and keeping and for proposing resolutions that remain evidentially
unsustainable (Warwick et al., 2017).
In this article, we aim to summarize key challenges associated
with the large scale of the exotic pet trade and the diversity of
species involved as well as issues concerning the ways in which
animals are promoted as pets. We also aim to discuss current
possible options for managing how objective information on pet
species suitability labeling and marketing may be provided, in
particular, to better safeguard animal welfare and informed
decision-making regarding potential pet acquisition.
Background
Numbers of animals
Recent analysis of one major wildlife consuming nation, the
United States, found that over 11 billion specimens equating to 977
million kilograms of “wildlife” were imported into the United States
(during the years 2000e2013), one-third of which was facilitated
by the pet trade (Smith et al., 2017). Clear numbers of individuals in
trade have not been established; however, globally billions of wild
animals are traded annually as pets (Karesh et al., 2007; Smith et al.,
2012). Incomplete formal record-keeping and endemic fraudulent
activity frequently thwart efforts to clarify the scale of the global
exotic pet industry (Laidlaw, 2005; Karesh, et al., 2007; Natusch &
Lyons, 2012; Toland, et al., 2012; Trafﬁc, 2012; Grant et al., 2017).
It has been estimated that 25% of the global exotic pet trade is illegal
(Karesh, et al., 2007), and key supply sectors (for example, for the
amphibian and reptile industries) reportedly involves 44% illegal
trade (Natusch & Lyons, 2012). In addition, animals marketed as
captive bred, including species common in trade, may actually be
wild-caught (Trafﬁc, 2012).
Some data are available to indicate the breakdown of pet
keeping in at least in 2 major consuming countries, the United
Kingdom and the United States. In the United Kingdom, data indicate that 12 million households (44%) possess around 54 million
domestic and exotic animals (PFMA, 2017). These animals include
30-40 million ﬁsh, 8.5 million dogs, 8 million cats, 0.7 million indoor birds, 0.9 million rabbits, 0.8 million guinea pigs/hamsters,
and 0.7 million reptiles (PFMA, 2017). In the United States, data
indicate that 84.6 million households (68%) possess around 393
million domestic and exotic animals comprising of 158 million ﬁsh,
89.7 million dogs, 94.2 million cats, 20.3 million birds, 14 million
small animals, and 9.4 million reptiles (APPA, 2017). The trade in
exotic pets involves both wild-caught and captive-bred animals.
Various packaging and transportation methods are used to supply
animals, which may be locally bred or remotely sourced.
Species diversity in trade and keeping
It is often cited that more than 1000 species are involved in trade
and keeping (CAWC, 2003); however, recent investigations suggest
that the actual numbers are far greater. For example, Yan (2016)
reported that 2000 marine ﬁsh species and 650 marine invertebrate species were involved, whereas Biondo (2017) cites 2000
coral reef ﬁsh species alone. The IUCN (2011) referred to studies
(published in 2003 and 2007) stating freshwater species as the
most popular ornamental sector with 4000 species. Birdlife
International (2017) cited 4000 bird species being sold and kept.
Fischer et al. (2015) estimated 291 pet mammal species by studying
just 2 sales platforms in Germany, and The Netherlands
Government (2016) estimated 280 mammal species were sold
and kept in that country. In a study of 3 amphibian and reptile
“expos” in Europe, Arena et al. (2012) found 178 species offered for
sale. A limited online search for this report of only 5 animal trade
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websites in the United Kingdom and United States identiﬁed at
least 550 reptile species and over 170 amphibian species on sale.
The same survey found over 860 invertebrate species. It seems
probable that these incomplete ﬁgures represent only a fraction of
the overall global market in pet animal species, but nevertheless
indicate that 13,000þ species across all major animal classes may
be involved. In addition to the large diversity of species, there are
also within particular species innumerable different types or
“morphs” of animals, such as notable color variations, pattern
mutations, and hybrids resulting from selective breeding (Rose &
Williams, 2014; Warwick, 2015b).
The substantial diversity of wild pet species presents major issues regarding the dearth of information relevant to species natural
histories and biological needs, and with respect to providing for
those needs (Warwick et al., 2014; Wensley et al., 2014; Whitehead
& Vaughan-Jones, 2015) and for the harboring of human zoonotic
pathogens (Brown, 2004; Chomel et al., 2007; Warwick, et al.,
2012).
Mislabeling or misdescription of species suitability
Concern regarding the mislabeling or misdescription of a species
biological needs or suitability, and implying that they are “beginner”
or “easy to keep” animals (e.g., Figure 1.), has been frequently raised
in recent years (e.g., Altherr & Freyer, 2001; Laidlaw, 2005; Toland et
al., 2012; Jessop & Warwick, 2014; Warwick et al., 2014; Whitehead &
Vaughan-Jones, 2015). Contrary to some trade-led promotions,
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responsible organizations including animal welfare groups such as
the American Society for the Prevention of Cruelty to Animals
(ASPCA, 2015), the Animal Protection Agency (APA, 2015), and also
the pet industry (ZZF, 2015) acknowledge that exotic animals are not
easy to keep. Mislabeled and/or misdescribed species are seriously
and negatively compounded by poor-quality trade-led, breeder,
owner-to-owner, and online guidance that misrepresents animals’
needs (Altherr & Freyer, Laidlaw, 2005; Toland et al., 2012; Jessop &
Warwick, 2014; Warwick 2015a, 2015b; Krautwald-Junghanns et
al., 2017).
Knowledge and husbandry deﬁcits
An adjunct issue to that of misleading trade information is the
matter of generalized knowledge deﬁciencies regarding exotic animal biology and husbandry (Whitehead and Forbes, 2013;
Warwick, 2014; Grant et al., 2017). Indeed, conditions for captive
exotic animals (e.g., amphibians and reptiles) have been described
as “depauperate,” and even in the best zoos as “controlled deprivation” (Burghardt, 2013). The prospects for exotic species in domestic environments without the relative beneﬁts of professional
management and facilities are highly concerning, and several
studies demonstrate that poor husbandry is commonplacedeven
for commonly traded and kept species (e.g., Kohler, 2010; Pees et al.,
2014; Krautwald-Junghanns et al., 2017). The consequences of this
lack of knowledge are often tragic with highly disturbing annual pet
mortality rates such as 75% of reptiles (Toland et al., 2012) and over

Figure 1. Examples of misleading marketing of accommodation for exotic pets. Image (top left) depicts a highly restrictive, non-naturalistic environment, which implies that a
simple “bargain kit” is adequate for turtle housing. Image (top right) depicts a small lizard cage promoted as a “sanctuary,” implying a positive environment for occupants. Image
(bottom left) depicts an extremely small cage and basic “kit” misleadingly marketed as “premium reptile habitat.” Image (bottom right) depicts a lizard being advertised as a
“beginner’s” pet, implying that it is easy to keep.
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90% of aquarium ﬁsh (Toland et al., unpublished). Poor welfare in
the commercial sector reveals industry standard mortality rates
across several animal classes to be approximately 70% during 6
weeks at wholesalers (Ashley et al., 2014). Although there are some
reported health beneﬁts from keeping some animals, mostly
domesticated dogs and cats, as well as observing aquaria (Headey,
1999; Barker et al., 2003; Friedmann et al., 2011; Peacock et al.,
2012; Cherniack & Cherniack, 2014), human health and safety
may also be negatively affected by keeping pets (Cherniack &
Cherniack, 2014), with exotic species being considered a disproportionate risk (Warwick & Steedman, 2012; Warwick & Corning,
2013). One common example of pet-linked zoonoses is reptilerelated salmonellosis, which in the United States and United
Kingdom is responsible for an estimated 74,000 and 6,000 cases,
respectively (Mermin et al., 2004; Toland et al., 2012), and research
in the United Kingdom has indicated that 27% of children aged
under 5 years who were hospitalized with salmonellosis infections
were reptile associated (Murphy & Oshin, 2015).
Studies into efforts to educate sellers and keepers such as those
concerning reptiles appear unproductive with both welfare and
public health information uptake and application being disproportionately minimal (Kohler, 2010; Abbott et al., 2012; Pees et al.,
2014; Whitehead, 2016; Williams & Jackson, 2016; Howell &
Bennett, 2017; Moorhouse et al., 2017). Underlying reasons for the
poor uptake and application of even limited information are unclear. Some research indicates that exotic pet acquisition is significantly motivated by status factors, narcissistic and borderline
personality traits, ostentation, social recognition, conformity, and
materialistic indulgence (Pajarskaite & Cekavicius, 2012; Vonk,
et al., 2016) rather than an intrinsic respect for animals or their
wellbeing. However, a study of lizard keepers found that acquisition
followed interest in those animals, although the welfare outcomes
remained poor (Howell & Bennett, 2017).
A frequent and growing issue is that of unwanted exotic pets,
which present a considerable burden on animal care centers or
“sanctuaries” (AAP, 2018; Smart, 2018). Typically, sources of handover to sanctuaries are former purchasers of exotic animals who
realize that caring for these animals is considerably more
demanding than had been conveyed, as well as conﬁscations due to
abuse and neglect (RSPCA, 2004; 2016; 2017).
It is widely recognized that keeping common domesticated
species, notably cats and dogs, frequently involves challenges with
negative welfare outcomes (Howell et al., 2016a, 2016b). However,
whereas most people, and in particular veterinarians, are very
familiar with the needs and problems of domesticated animals,
exotic species are not only far less familiar but also their needs and
problems are typically far more specialized (Whitehead & Forbes,
2013). Accordingly, it is probably correct to state that, unlike for
domesticated dogs and cats, the needs of exotic animals cannot be
reliably met in the home environment.
Discussion
Essential welfare safeguards such as those contained within the
“ﬁve freedoms” (FFs) (Table 1) and the “ﬁve welfare needs” (FWNs)
(Table 2) permeate both concepts and provisions, including legal,
for animals in human care.
Mellor & Beausoleil (2015) and Mellor (2016) promoted “extensions” to the FFs to more appropriately reﬂect greater scientiﬁc
understanding of the biological sophistication of animals and the
requirements for their welfare. Whereas the FFs (and the FWNs)
mostly focus on avoiding negative states, Mellor proposes redirection to both negative state avoidance and positive state assurance to
include “no compromise enhancement” of conditions to achieve
good welfare and a “life worth living.” Indeed, Mellor & Beausoleil

Table 1
Five freedoms
1. Freedom from hunger and thirstdby ready access to fresh water and a diet to
maintain full health and vigor;
2. Freedom from discomfortdby providing an appropriate environment
including shelter and a comfortable resting area;
3. Freedom from pain, injury, or diseasedby preventing them from getting ill or
injured and by making sure animals are diagnosed and treated rapidly if they
do;
4. Freedom to express normal behaviordby providing sufﬁcient space, proper
facilities, and company of the animal’s own kind;
5. Freedom from fear and distressdby ensuring conditions and treatment,
which avoid mental suffering.
Webster, 1994.

(2015) stated that certain negative behaviors that the FFs aspire
to prevent can only be temporarily neutralized and not eliminated
by the FF approach. Similarly, Warwick et al. (2016) suggested that if
objective scientiﬁc evidence is applied to reptile welfare needs,
then the provisions of the FFs (or the FWNs) are inadequate. A
recent review by McBride (2017) of small prey mammals emphasized the need to generously interpret the concepts and provisions
of the FFs in an animal-centric manner to offer a “life worth living.”
These messages are consistent with the notion that the current
foundational principles of husbandry, and in some cases law, are
poorly designed or unﬁt for purpose, and that new measures are
necessary to resolve persistent welfare problems associated with
captive animals.
Case example
Figure 2 and associated case example raises questions regarding
“consumer” capacity to practice informed consent when purchasing a pet animal (here a turtle).
Soft toy
Production standards for soft toys typically require several features intended for both consumer safety and conﬁdence. These
features include “eyes” that cannot be pulled from the productdto
prevent a child from ingesting or choking on them; an absence of
sharp edges that could cause incidental harm; environment- and
child-safe materialsdbecause a child is likely to put the toy into his
or her mouth; machine-washabledfor hygiene purposes; and a
variable ﬁre-resistant capacity. Product labeling conveys safeguards
for these important features and/or the traceability of the
manufacturer.
Live turtle
In comparison, the purchase of a live turtle from a pet store
may deliver the animal directly into the hands of a child with no
veriﬁcations or genuine guarantees whatsoever regarding
either the safety implications of the “product” or the turtle’s
own health state. Relatedly, a purchaser is unlikely to know
where the animal came from, how the animal was transported,
or how to care for it (information that, in many cases, is not
available even at the scientiﬁc level). Signiﬁcantly, unlike the

Table 2
Five welfare needs (FWNs)
1.
2.
3.
4.
5.

Need
Need
Need
Need
Need

for a suitable environment;
for a suitable diet;
to be able to exhibit normal behavior patterns;
to be housed with, or apart, from other animals;
to be protected from pain, suffering, injury, and disease.

RSPCA, 2005.
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Soft toy turtle
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Live turtle

Not injurious to owner and parts (e.g.,
eyes) secure

Injurious to keeper (e.g., bite/scratch)

Cleanable

Not cleanable (probably contaminated)

Fire resistant

Easily harmed and difficult to care for well

Product ID info on label

No “product” ID

Figure 2. Consumer advicedsoft, inanimate toy turtle versus live active turtle.

soft toy example, surface contaminants, skin detritus, feces, and
bacteria inherently reside on and within the pet turtle and
become disseminated on handlers and items throughout the
home. Ironically, whereas the soft toy is subject to contamination by the home environment, the home environment is subject to contamination by the live turtle. In addition, sharp jaw
plates and claws can easily cause bite and scratch injuries and
result in infections. Infection and injury risks from turtles, like
other pets, cannot be eradicated.
Positive lists
The aforementioned issues have consolidated much objective
expert opinion and governmental inclination in favor of allowing in
trade only a smaller number of species for which sound objective
scientiﬁc evidence exists (Wensley et al., 2014; Whitehead &
Vaughan-Jones, 2015). This evidence also should demonstrate
natural adaptability of the animal to the human environment,
availability of adequate biological and husbandry information, the
risk level of signiﬁcant zoonotic and safety issues, and no signiﬁcant
invasive species risks. Relatedly, the relevant evidential thresholds
for “allowing in” species as pets should be set high (Warwick et al.,
2016) not least to counter the low-quality information common to
trade- and hobbyist-led sources (Warwick, 2014). This “precautionary” principle of using evidence-based methods to determine
which species are suitable for trading and keeping is enshrined in
the concept of “positive lists,” and of course this is also inherent to
many commercial and professional sectors with responsibilities to
public health and safety issues and to the environment. Positive
lists share the precautionary principles familiar to responsible industry and consumer protection and thus are relevant to any pet
suitability and labeling scheme.
At least 10 European countries and 20 Canadian regions either
already use or are at various stages of considering and developing
positive lists for pets. Positive lists are likewise gaining signiﬁcant

support not least among veterinary and allied professionals who
are often at the forefront of addressing exotic pet welfare. A “straw
poll” survey at a major veterinary event in 2017 reported a 512-toone “vote” in favor of positive lists for only approved species in
trade and keeping as part of greater controls on the exotic pet
business (APA, 2017).
Given the historical and current high levels of uncontrolled,
unlawful, and other negative practices associated with the exotic
pet business, it is inevitable that these problematic issues will
persist for the foreseeable future. However, it is probable that
greatly reduced species diversity in trade and keeping, as guided by
positive lists, will signiﬁcantly aid in decreasing monitoring workloads and facilitate greater scrutiny. Also, a more informed,
discerning or circumspect public ought to further reduce overall
demand and thus reduce the scale of concerning issues.
Current evidence-based options for pet suitability and labeling
Schuppli & Fraser (2000) probably provided the ﬁrst scientiﬁc
framework for assessing species suitability as “companions”.
Schuppli & Fraser’s principles have essentially guided subsequent
key “pet suitability tools”. This method involves a self-assessment
checklist of 12 questions designed to raise awareness of welfarerelated, human health and safety, conservation, and invasive
species factors; however, the system was directed primarily at
scientiﬁc professionals and requires signiﬁcant background biological information to use.
Warwick et al. (2014) published a pet suitability algorithm called
“EMODE,” which classiﬁes animals as “easy,” “moderate,” “difﬁcult,” or “extreme” in terms of how challenging they may be to keep
in relation to animal welfare and human health and safety factors.
EMODE was developed (in part by some of the present authors) to
offer a user-friendly system both for scientiﬁc purposes and to aid
informed consent for anyone considering acquiring any type of pet
and for use by formal authorities. The system uses a series of 6
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preweighted closed questions that accumulate points toward an
overall “keeping challenge” score.
Schuppli et al. (2014) provided a discussion in which three major
welfare concerns are prioritized, these being that pet animals
“function well biologically,” are “free from negative psychological
states” and are “able to experience normal pleasures,” and to “lead
reasonably natural lives.” In addition, risks from zoonoses and
invasive potential are also raised as integral considerations. These
factors are used to form a checklist of various concerns as part of an
informative self-assessment approach. Accordingly, this method
offers an analysis of pet suitability rather than a working instrument for determination.
Koene et al. (2016) also developed a model that comprises a
decision tree to assess pet species suitability. This method uses an
evidence-based algorithm that requires accumulation and grading
of relevant scientiﬁc bibliographic information for its insertion into
the algorithm. The system requires information input regarding
animal biology, behavior, husbandry, welfare, health, zoonoses, and
human-animal relationship. The Koene et al. system is notably
aimed at the scientiﬁc and professional community and as such is
arguably unsuited to nonbiologists.
Wensley et al. (2014) on behalf of several key British veterinary
organizations proposed fundamental principles for only approving
species in trade and keeping where there is a reasonable expectation from published evidence and professional experience that the
“FWNs” can be met and that animal’s needs must be fully
researched and understood before acquisition.
The British Veterinary Zoological Society (BVZS, 2014) has
proposed a “trafﬁc light” approach to ﬂagging species at the
point of sale as either red (“species that should never be kept
except for speciﬁc conservation purposes”), amber (“species
that require a Dangerous Wild Animals Act, UK license and/or a
greater degree of expertise”), or green (“species considered
suitable species for all, provided the owner has demonstrated
suitable education and ability to fulﬁll their welfare needs”).
Determination of which species meet respective categories is
suggested to be achievable by intersector (e.g., veterinary and
trade) assessment and is therefore highly limited, committed to
using vested interest input and exclusive of some key objective
expert input.
Comparative evaluation of current options for pet suitability and
labeling
Assessment tools developed by Schuppli & Fraser (2000) and
Schuppli et al. (2014) undoubtedly provided similar essential considerations for a range of pet-related issues and useful contributions to promoting a responsible mindset across a range of
individuals from animal keepers (including prospective) to law
makers. In addition, these proposals manifestly offer vital questions
that can be used to form the bases of diverse protocols for labeling
animals according to suitability or otherwise. Unfortunately, these
assessment tools do not offer standalone mechanisms for scoring
animals as part of a clear labeling system. Although Koene et al.’s
(2016) method does not “score” animals in a manner comparable
to other product labeling, it does enable animals to be assessed
based on objective scientiﬁc data. However, this tool is, as indicated
earlier, a high-level scientiﬁc protocol meaningfully accessible only
to biologists and other informed professionals, and therefore, in our
view, precludes its regular use by nonacademics. Furthermore, it
does not have clear application to simple pet labeling. We consider
the principle of trafﬁc light ﬂagging systems to be acceptable and
the simplicity of color-coded labeling is wholly in concert with the
ethos of this report. However, methodologies for this approach
require that objective assessments are used and this necessarily

should exclude vested interests, or if such involvement is mandatory, proportionate minimal weight ought to be assigned to that
sector to avoid problematic biases. Unfortunately, in our view, the
speciﬁc methodology proposed by British Veterinary Zoological
Society does not meet the objectivity/nonbias test due to vested
interest input, and the “amber” and “green” light categories are
overly inclusive of diverse species, which may effectively encourage
wild animal keeping. Wensley et al.’s (2014) outline for principles
for only approving species in trade and keeping where there is a
reasonable expectation from published evidence and professional
experience that the “FWNs” can be met and that animals’ needs
must be fully researched and understood before acquisition are, in
our view, absolute fundamentals when designing any pet suitability
guidance.
Of the approaches and systems reviewed previously (the only
systems of which the present authors are aware), Warwick et al.’s
(2014) EMODE provides the sole tool that acts as a standalone pet
suitability assessment guide designed to be accessible across
nonacademic and academic sectors. Again, we reiterate that some
of the present authors were involved in the development of
EMODE, although with no ﬁnancial interests deriving from its use.
Unlike other methods, the EMODE system does not take into account species conservation and invasive risk potential. The fact that
EMODE does not include these ecological factors reﬂects the dynamic nature of species risk classiﬁcation, which does not easily
lend itself to scoring parameters.
EMODE is available free, both online and as a “desktop” brochure
(EDF, 2014) and the full-length, peer-reviewed, scientiﬁc report on
which it is based is also available open access and online for full
disclosure. EMODE fully supports the development of a clear, userfriendly, and objective pet labeling scheme by offering a scientiﬁc
evidence-based tool that allows easy labeling of any type of animal.
This clear messaging is capable of being represented on individual
display “cages” within any pet-vending outlet (see “Practical
operation”).
EMODE has also beneﬁted from widespread support by key
organizations and ﬁgures, such as the international animal
coalition Eurogroup for Animals and ZooCheck Canada. The
British Government Home Ofﬁce also reviewed the system and
endorsed its scientiﬁc credibility. The EMODE system is
frequently referred to in key literature as a preferred or noteworthy option for species assessment (e.g., Whitehead & Forbes,
2013; Grant et al., 2017) and on governmental and veterinary
websites (e.g., Brighton & Hove City Council, 2018; Enﬁeld
Council, 2018; Morris, 2018; RCVS, 2018; Test Valley Borough
Council, 2018).
Recommendations
We propose that a system is required that facilitates decisionmaking at the interface between sale and purchase sectors and
that uses clear evidence-based labeling. Such a system may loosely
recognize methods already used in the advertisement and sale of
commercial products, although with additional safeguards to
reﬂect the inherent welfare needs of live animals. Moreover, given
the long-established ineffectiveness of public education in preventing the raft of problematic issues associated with pet keeping,
we feel that it is important that future efforts are focused in the
most preventative capacity as possible, in particular at the point of
sale and earlier.
Pet labeling scheme
At present, there exists no formal labeling scheme for pet animals addressing welfare, public health and safety, or other
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concerns. It is widely acknowledged that obtaining and keeping any
animal as a pet, whether an exotic or domesticated species, constitutes a signiﬁcant responsibility and that a decision to acquire a
pet must be given careful consideration. Labeling schemes for food
products are widely used and take various forms, including basic
data on nutrient values and levels of certain content (e.g., salt,
sugar, fat, and allergens) that raise current concerns (DoH, 2017a,
2017b; FSA, 2017). Color-coded “trafﬁc light” systems are often
used in food selling to convey various health implications (FPH,
2008; DoH, 2016).
It may seem inappropriate or even “distasteful” to refer to
any animal as a “product”; however, in terms of commercial and
legal considerations, pets are effectively categorized as “products”. Regardless, using the term “product” here does not imply
that animals are merely “possessions” or “objects”. Despite
various evolutions in food package information, concerns
remain regarding the clarity and convenience to the public of
some existing labeling schemes, and the need to do more to
deliver straightforward messaging. Accordingly, while debate
around the detail of message delivery is ongoing, the need to
provide reliable messaging regarding foods (and many other
products) via labeling is well recognized. Notwithstanding animals being “products” in commercial terms, neither pets nor
their purchasers beneﬁt from the current typical accountability
or health and safety standards assigned to food or indeed any
other “goods”.
We feel that the EMODE system (https://link.springer.com/
article/10.1007/s10806-013-9455-x) provides the most appropriate
model for pet suitability and labeling schemes. The proposed pet
labeling scheme herein emphasizes 2 important messages that are
vital to public education and informed decision-making. First, the
scheme provides a reﬁned progressive trafﬁc lightebased indicator
ﬂagging the challenges of keeping any animal based on EMODE’s
public health and safety and animal welfare scores, and second, the
scheme provides a clear statement to be added to speciﬁc animal
enclosures conveying that certain animals are considered unsuitable for homes with young children and other vulnerable groups
(see Practical operation). EMODE becomes applicable following
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reference to current existing bans and restrictions in relevant
countries or regions.
We would suggest that issues concerning species conservation
and invasive risk potential are separately factored-in as additional
considerations if and when universal assessment methodologies
are also developed for those particular risks. Development of a
species conservation and invasive risk assessment does not preclude prior adoption of a method addressing animal welfare and
public health and safety.

Practical operation
Given the widely differing ways in which national controls and
regulations are applied, it is beyond the scope of this article to
consider detailed legislative implementation methodologies. We
are, however, able to envisage operational procedures following
legislative implementation, and thus, we envisage that practical
operation of the pet labeling scheme would be applied approximately as follows:
1. A database should be maintained of animal species and types
that have been prescored (using the EMODE system) according
to the husbandry and public health and safety challenges they
present. This system will be available online and freely accessible (http://www.emodepets.com).
2. The EMODE database will be regularly updated by its designers
to include new species or alter the score of species based on
new evidence.
3. Each responsible regional authority can compile a list of all
species to be licensed for sale in their respective jurisdictions.
4. If an animal is not already listed in the EMODE database, then
each authority (or individual) can refer to the EMODE system
and directly calculate the species “score,” for which guidance
will be found on the site itself.
5. Each responsible authority can provide their regional petvending outlets with the conﬁrmed list of scores for each species so that these may be afﬁxed to each animal enclosure.

Figure 3. Example of a proposed pet animal labeling scheme within a pet store, based on the EMODE system. The “lizard breeding company” cited is intended to be a ﬁctitious name
for illustrative purposes only.
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6. Each pet-vending outlet may then refer to the EMODE website
to download the universal colored template bar chart/child
caution with the appropriate score highlighted and then afﬁx
the signage to each relevant enclosure (Figure 3).
We also consider that permitted lists (known as “positive lists”)
should be formally developed of species regarded as suitable to be
generally traded and kept within the household to serve as an
adjunct measure to control diversity of species available. Positive
lists may be country or region speciﬁc to account for local factors
such as available veterinary and other impartial expertise and
climate-associated invasive risk, and assessed using only objective
evidence-based criteria. Our preference would be to adopt criteria
from the EMODE system together with species conservation and
invasive risk assessments derived from, for example, Schuppli &
Fraser (2000).
Conclusions
Animal welfare, public health and safety, and species and
ecological conservation have endured decades of sufferance and
harm as the result of the exotic pet trade being signiﬁcantly out of
reasonable control. Regulations, whether mandatory or as codes of
practice, have failed to prevent or abate the range of issues concerned. Post animal acquisition educational “cures” have not
worked, and best evidence implies that this trend will continue,
given that the more we learn about animal needs, the more
apparent it becomes that they cannot be met in the restrictive
conditions of domestic captivitydand arguably also within the
professional zoological sector.
There is a strong and urgent need for an objective, balanced, and
proportionate means of labeling pet animals (particularly exotic
species) to facilitate informed decision-making by prospective
purchasers and safeguard animal welfare, public health, species
conservation, and the environment. Current and future remedial
emphasis needs to be directed at prevention and hence focused on
preacquisition information and decision-making. The use of positive lists in conjunction with the EMODE-based pet labeling scheme
would be strongly and mutually self-augmenting.
The EMODE-based pet labeling scheme we propose offers a long
overdue approach to bringing pet animal trading in line with other
industries that are already obliged to comply with relevant standards and therefore responsible product description and selling,
and also beneﬁts from its user-friendly design, independence, and
evidence-based structure. Proposal of a pet labeling scheme does
not, however, imply condonation of trading or keeping exotic pets
but rather aims to promote much needed greater responsibility
within the industry.
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