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Abstract

Exotic pet ownership has been escalating worldwide through markets where people can seek the pets
face-to-face and scaling the global phenomenon in online commerce, providing for cross-cutting
dangers along animal welfare, public safety, biodiversity conservation and invasive species pathways.
This paper is a synthesis of evidence from peer-reviewed studies and international governance
frameworks in order to (i) map the ethical and welfare issues inherent in the keeping of non-
domesticated species as companion animals; (ii) examine public safety issues and One-Health risks
(injuries, envenomation and zoonoses); (iii) assess the environmental impacts (IAS introductions,
biodiversity loss associated with trade) and; (iv) posit a testable risk governance model that can be
examined empirically using trade, incident and licensing data. Using secondary quantitative indicators
found in the literature (e.g. large-scale seizure totals of wildlife crime in the literature and documents
indicating broad under-regulation of traded taxa), we make a structured 'Exotic Pet Harm Pathway'
framework by linking drivers of trade to downstream harms through identifiable mechanisms
(capture/production, transport, retail, captive husbandry, escape/release and spillover). We developed
this framework into hypotheses and an associated measurement model that can be tested against
administrative and survey data in the form of online trade listings, licensing and health incident data.
Policy Implications Focuses on Precautionary regulation (eg, positive lists) Targeted consumer
information Mandatory welfare regulation Enforceable welfare standards Cross sector One Health

Keywords: Exotic pets; animal welfare; wildlife trade; invasive alien species; zoonoses; public safety;
ethics; positive lists; CITES; One Health

1. Introduction

The exotic pet trade comprises commercial trade of and private keeping as companion
animals of non-domesticated (wild) species: reptiles, amphibians, birds, mammals, arachnids
and ornamental aquatic taxa (Bush et al., 2014; Scheffers et al., 2019) %42, In contrast to
dogs and cats (whose phenotypes and behaviors have been shaped by long domestication),
most exotic pets retain species-typical ecological, behavioral, nutritional and thermal needs
which are difficult to reproduce in household environments (Schuppli & Fraser, 2000;
Warwick et al., 2018) 6 1. As a result, the area of ethical concern in this area is not limited
to isolated cases of poor husbandry, but rather to systematic risk: predictable welfare
compromancements at the individual level, ecological damage at the population and
ecosystem levels as well as public safety and governance concerns that are increasingly
mediated through online marketplaces (Lavorgna, 2014; Siriwat & Nijman, 2018) [76.41],

A fundamental mechanism for causing harm is "mismatch” between complex requirements
of species and usual capacity, resources and knowledge by owner (Schuppli & Fraser, 2000;
Warwick et al., 2018) 58 1 Many of the traded species have limited temperature and
humidity requirements, specific diets, enrichment requirements to allow them to express
natural behavior, and veterinary care that may be unavailable or too expensive. When these
needs are not met, animals can suffer chronic stress, become injured, malnourished and
disease, which subsequently affects the rest of the supply chain and the post-purchase period
in terms of increased morbidity and mortality (Robinson et al., 2015a; Warwick et al., 2018)
8 11 Importantly, welfare compromise is not limited to the "ownership” stage: the capture,
breeding, aggregation, transport and retail handling can each be associated with cumulative
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stressors increasing suffering and post-sale failure (Warwick
etal., 2018) M4,

Exotic pet ownership and trade also create public safety
problems. Direct hazards are bites, stings, envenomation,
trauma and where risk associated with them s
underestimated or unwarranted, inappropriately handled or
where the animals involved are venomous or otherwise
dangerous (Warwick & Steedman, 2012) . For indirect
risks, we can refer to zoonotic infection routes through close
contact, insufficient biosecurity, and the spread of animals
across international borders and between households (La
Laina et al., 2021) 21, These hazards are compounded when
the trade is conducted via informal channels or via online
platforms where the identity of the species, the health status
and provenance of the individual animals are not easy to
ascertain and where regulatory oversight can be weak or
consistently prosecuted (Lavorgna, 2014; Siriwat & Nijman,
2018) [76: 411,

The environmental harms work through two major routes,
which are loss of biodiversity and biological invasions.
Demand can exert pressure on wild populations through
unsustainable harvesting and laundering activities through
legal markets resulting in population declines and changes
to local ecosystems (Scheffers et al., 2019) [“?1, Separately,
escape or the deliberate release of animals may be seeding
invasive populations that have long-term ecological and
economic consequences for the recipient ecosystem, namely
predation, competition, and disease transmission to native
fauna (Diagne et al., 2021; Stringham & Lockwood, 2018)
[32 171 These cross-domain harms replicate motivating an
integrated research inquiry on the question of how trade and
ownership produce linked ethical, welfare, public safety,
and environmental risks and to what regulatory model
functions as a lower risk approach and is possible to
implement. Addressing this requires a risk-governance
framework based on the principles of international
agreements and One Health - relating the governance of
wildlife and animal health and bio-diversity standards - to
the goal of policy formulation and empirical evaluation
(Toland et al., 2020; WOAH, 2021) [5-57],

2. Objectives, hypotheses, research questions, and

methodology

2.1 Objectives

e O1: A prohibition (i.e., no right and vague definition
regarding age and life stage)Sentence: "Bad" (0, Not
right) No Extinct Not allowed Not permitted Not
permitted Areas Sentence "Ambitious Not right"
Qualitative noun (function argued Ethical & animal
welfare impacts of exotic Pet ownership & trade, focus
on animals suitability husbandry mismatch mortality)
US & EU banned Trade (define prohibition). (Warwick
etal., 2018; Robinson et al., 2015a) [*-8],

e 02: Assess public safety and One-Health threats
(injury and elimination of venom and zoonotic spill
over routes) from exotic animals and its venom and
animal trading aspect. (Warwick & Steedman, 2012;
Karesh et al., 2005) [221,

e 0O3: Analyze for effects on the environment and in
particular for introducing invasive alien species and
loss of biodiversity that is related to pathways of pet
trade. Stringham & Lockwood (2018) ], Pysek et al.
(2020)
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e O4: Develop and specify a testable risk-governance
model  (constructs, indicators and  predicted
relationships) appropriate for empirical validation using
licensing, trade and incident data sets. (Toland et al.,
2020; Moorhouse et al., 2017) I,

2.2 Research questions

e RQ1L: What is the role of first-order welfare problems
throughout the taxa of exotic pet animals, and what are
the trade/ownership mechanisms that lead to these?
Warwick et al., 2018; Warwick & Steedman, 2016 %2

e RQ2: Which from injuries, envenomations, zoonoses
do are the main threats to public safety risk and how do
trasnadigital markets/trader/illegal switches in-risk
exposure? (La Laina et al., 2021; Lavorgna, 2014) [2
76]

e RQ3 : How does the exoatic pet trade contribute to the
introduction of invasive species and biodiversity loss
and what are the costs? Stringham & Lockwood &
Diagne et al., (2021) 21,

e RQ4: Which policy toolsets (positive lists, licensing,
consumer information, enforcement) are most
defensible and implementable to reduce harms? (Toland
et al., 2020; Frank & Wilcove, 2019) [547],

2.3 Hypotheses

e  Hai: (Suitability Welfare): Reduced suitability to species
(complicated husbandry, specialized diet, thermal/UV
needs) is predicted to result in higher welfare trade-off
and mortality in small scale ownership. The authors
demonstrate that technological advancement does not
guarantee an improved performance of a specific
element within a particular system, as it is heavily
dependent on its contextual dimension and the function
it fulfills in that system (Schuppli and Fraser, 2000;
Warwick et al., 2018) & . <lhuman|>The authors
illustrate that technological advancement does not
necessarily ensure an enhanced operation of a certain
element within a particular system because it primarily
depends on its contextual aspect and the role it plays in
that specific system (Schuppli and Fraser, 2000) [561,

e Ha: (Trade intensity Welfare harm): Trade intensity
(online listing volume, import volume, market
availability) predicts greater indicators of welfare harm
(mortality, confiscation, poor-condition report). (Bush
et al., 2014; Robinson et al., 2015a) 8],

e Hs: (Regulatory coverage gap Regulatory coverage
gap) Greater regulatory coverage gaps (non-listed
species, weak licensing) imply more public safety
incidents, more probability of invasion. The current
condition of Mexican Americans is best explained by
the outcome of their history and national
relations.<|human|>Their history and the relations they
have with other Americans explain the current state of
Mexican Americans in the best way possible.

e Hi: Online/illegal channels Online/illegal trade
channels predict increased public health risk (venomous
species  availability, zoonotic  exposure,  poor
biosecurity). (Siriwat & Nijman, 2018; La Laina et al.,
2021) 41201,

Hs: (Consumer  information 0] Demand):
Welfare/public risk disclosure decreases consumer
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demand of high risk taxa and alters preferences towards
low risk species. (Moorhouse et al., 2017)

o He: (Positive lists are positive indicators of reduced
welfare and harms to the environment): Positive-lists
and stricter regulation by suitability display lower
welfare and environmental harms as compared to
negative-list jurisdictions. (Toland et al., 2020; Elwin et
al., 2020) [5 441,

2.4 Methodology

Design: Study synthesis based on secondary data, and a
testable conceptual model; a plan of empirical validation
was given.

Sources of data

e Trade databases (CITES records; data sets based on
LEMIS), web-scraped listing datasets (where
legal/ethical) (on the web). (Schlaepfer et al., 2005;
Bush et al., 2014) [28 111,

e Licensing documents and inspection results (e.g. exotic
pet licenses). (Elwin et al., 2020) [*41,

e Public health and safety (poison center data; hospital
admission; zoonosis surveillance). It should be
emphasized that the insights regarding the blue ocean
strategy are equally relevant to the framework of the
US healthcare system.<|human|>It is necessary to note
that the perspectives on the blue ocean strategy can also
be applied to the context of the US healthcare system.

e Ecological impact assessment/datasets of invasive
species occurrence/pathways. (Hulme, 2009; Pysek et
al., 2020) [73: 31,

Measures

e Welfare: SFMS-scores on the presence of husbandry
mismatch, mortality rates. (Robinson et al., 2015a;
Warwick et al., 2018) [& 1,

e Public safety: number of injuries/envoys; reports of
poisoning; outbreak of zoonoses. Their aim was to
enhance connections among international business
students and guarantee that these connections harnessed
their abilities and talents. <|human|>They (Warwick
and Steedman, 2012; Karesh et al., 2005) > 21 wanted
to strengthen the links between international business
students and ensure that the links allowed them to
utilize their abilities and talents.

e Environmental: The probability of 1AS establishment,
release, ecological/economic costs. Consequently, the
fatality rate ought to correlate with the quality of
healthcare services provided to the patient.<|human|>As
a result, the mortality rate should be in correlation with
the quality of healthcare services offered to the patient.

Analysis plan

e Descriptive statistics of trends of trade/incident; cross-
jurisdiction analysis.

e Regression/GLM models: Outcomes are the number
of incidences or the prevalence of the invasion;
predictors are the intensity of trade, regulatory
stringency, online prevalence.

e Mediation tests: intensity of trade =, suitability
mismatch =, welfare harm =.

e Robustness:  sensitivity  tests, another  model
specification. These factors have the potential to
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enhance the quality of services provided by the
organisation.<|human|>The factors can be used to
improve the quality of the services offered by the
organisation.

3. Literature background and theoretical framing

3.1 Ethical foundations

Ethical debates regarding exotic pets can be seen as lying on
the edge between ethics of animals, consumer ethics and
governance. Two classic positions organize a great deal of
the argument. Rights-based approaches reject animals in
their act of being as property or a means to the human end
that the animal are limited key moral claims, Regan, 1983
1521, From this perspective, it is not just the way that exotic
animals are housed that is an ethical problem, but whether
or not it is acceptable to commodify and confine wild
animals for companionship in the first place. In contrast, the
utilitarian view considers the trade in terms of
consequences: Practices are morally wrong when they cause
the creation of avoidable suffering that outweighs benefits
such as owner pleasure or perceived educational value
(Singer, 1975) B While these approaches do express
difference, in terms of first principles, both approaches tend
to converge with an aspect which is unique to exotic pet
contexts: harms are often predictable, repeated and
structurally produced as opposed to being rare or accidental.
Contemporary Animal welfare science adds refining further
this ethical discussion supporting that "acceptable welfare is
also not just surviving or not being excessively cruelised".
Traditional welfare benchmarks such as the "Five
Freedoms" have shaped regulation and standards in
husbandry but there is increasing focus on frameworks that
involve a focus on providing positive experiences and not
just minimisation of suffering (Mellor, 2016) 4. Mellor's "a
life worth living" approach suggests that ethical evaluation
must take account of the fact that captive conditions need to
allow animals to be in states of comfort, agency,
exploration, etc., an especially demanding criterion for
many wild species whose behavioral repertoires and
environmental needs are complex (Mellor, 2016) 4, And
there is a shift in the responsibility of proof; it is not
sufficient merely to demonstrate that some owners can keep
some individuals alive; it's the degree to which typical
conditions of trade and ownership reliably can make it
possible to have a good quality of life on a large scale.
Exotic pet ethics is made worse by the following three
structural conditions: (i) uncertainty of species-typical
captive need, (ii) incentives for expansion of trade, and (iii)
asymmetric information between sellers and buyers
(Warwick et al., 2018) M. First, past husbandry "best
practices” have often been made from a small evidence base
and the norms of hobbyists and/or commercial mentors who
may not be independently tested. Second, market incentives
reward the enlargement of volume, novelty, and
accessibility - avian conditions for destroying the safeguards
for welfare when they create time pressure and diminish the
standards of pilot hole. Third, the lack of information
between consumers gets convenience is not knowing what
welfare-adequate care means, or is misinterpreting chaos
peace as well as thriving, or can be deceived by selective
marketing to downplay the risk (Warwick et al., 2018) [l
These dynamics may create a normalization of suffering by
the invisibility of fauna in markets: animals in markets may
be healthy at the point of sale but also live in stress,
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malnutrition, dehydration, or thermal deprivation later on,
when the buyer is faced with the realities of long-term care
(Warwick & Steedman, 2016) [, Ethically, this raises the
issues not only regarding harm, but responsibility under
uncertainty: when there is no simple method to assure good
welfare when it belongs to ordinary owners, it may make no
sense for ownership to be so broad when there may be no
malicious intent.

3.2 Welfare science: suitability, husbandry mismatch,
and mortality

A pivotal welfare notion for exotic pets is that of suitability:
i.e. whether species are able to relatively routinely reach
acceptable welfare levels in private houses based on usually
household constraints in knowledge, time, money, space,
and access to specialized vet services (Schuppli & Fraser,
2000) 81, Suitability is not synonymous to "legal to own" or
"possible to keep alive." Instead it asks about a probabilistic
question, the expected welfare under circumstances of
ordinary ownership and routine occurrence (Schuppli &
Fraser, 2000) 61, This is important as the systems of welfare
compromise can exist even where owners have the best
intentions. For example, the pathogenic requirements within
many reptile species are somewhat precise thermal gradient,
humidity level, photoperiods, enrichment that allows
supporting specie-typical behavior. If such needs are
regularly not met, there is a predictable outcome of the
ownership model that welfare deficits become a predictable
implication (rather than an exception) of the ownership
model.

Warwick et al. (2018) ™M expressly develop this point into a
policy relevant tool: suitability labeling systems that
communicate the risks to welfare, public safety,
environment, and consumers in an accessible manner. Such
labeling has ethical significance because it helps
operationalize informed consent for the consumer but
additionally allows the regulator to calibrate the restrictions
depending on risk profiles (Warwick et. However, labeling
alone could be too limited if a significant proportion of
animals are distributed in forms that avoid oversight or if
consumers have some systematic habit of lowering their
estimations of the long-term costs of their care in general.
There is a stronger empirical foundation relating to welfare
feasibility combined with some work demonstrating high
mortality for selected traded taxa when living in private
homes, including reptiles, through which to examine the
proposal that "routine" ownership may not be able to
provide minimally acceptable outcomes if population scale
(Robinson et al., 2015a) &,

Ball pythons (Python regius) are a very well-studied
example of how the costs of welfare harm can go on
accumulating down the supply chain. Research illuminates
welfare risks during various stages - capture/production,
transport, holding, retail and post-purchase husbandry -
where various forms of stressors can combine with the
effects of dehydration, poor nutrition and exposure to
disease. Even when animals are surviving through the early
stages, if captive environments are providing a suboptimal
environment they can cause chronic stress, anorexia,
respiratory disease, dermatitis, and compromised immune
function, especially if temperature and humidity do not get
maintained within biologically appropriate ranges (Warwick
& Steedman, 2016) Bl Importantly, these problems are not
always "solved" by goodwill. Where cases of variable
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information quality are widespread, weak enforcement and
the need to facilitate online marketplaces and generate high
volume sales, potential for welfare issues can remain even
among owners who wish to meet their responsibility and are
incapacitated by lack of expertise or resources to address
complex needs (Warwick & Steedman, 2016) Bl From
perspective of welfare science this righteous shift from case-
by-case remediation to upstream towards prevention
through suitability screening, trade constraints between taxa
of high concern as well as accountability mechanisms that
minimize predictable mismatch.

3.3 Public safety and One Health:
envenomation, and zoonoses

Exotic pets are also a consideration of public safety,
whether through direct physical hazards practiced or indirect
infectious disease routes. Direct harms are bites, stings,
envenomation and poisoning (which can be quite severe
depending on species and circumstances) (Warwick &
Steedman, 2012; Schaper et al., 2019) 2. These risks are
frequently compounded by inexperience of owners, the
illusion of control offered when providing a captive
environment and the easy availability of high risk species by
informal markets. Venomous Snake trade - especially online
or illegal - poses an acute risk as emergency preparedness
plays a major role: emergency antivenom availability,
clinician knowledge and speed of transport to a place where
it is needed, might not be up-to-par e.g. even in a
jurisdiction where it is technically legal to own such an
animal. (La Laina et al., 2021) 2 Thus, public safety
evaluation cannot merely involve presence of a hazard, but
the condition for response, including the possibility of
timely treatment.

The One Health framing is looking at expanding the
analysis by considering the links between animal welfare,
human health and ecosystems. Wildlife trade can enable
spillover of pathogens beyond humans, through augmenting
human-animal contact, imposing stressors on animals
(which may inhibit immune resistance) and blending species
along supply chains (all set for enhancing transmission
chances) (Karesh et al., 2005; Bezerra-Santos et al., 2021)
1. 221 Following the onset of the Covid-19 pandemic, there
was an increased focus by policy guidance on minimising
the risks of trade live wild animal sale and strengthening of
surveillance and prevention across trade interfaces
highlighting increased concerns about trade driven
emergence of diseases. Importantly, it is not just the
mammals that carry the zoonotic hazards; reptiles and
amphibians have long been suspected as a potential source
of Salmonella risk, and this highlights the fact that 'non-
furry' taxa can still pose a significant risk to public health
when kept in households and handled without adequate
hygiene and risk communication (CDC, n.d). A One Health-
based governance model thus considers injury prevention,
biosecurity and traceability as an essential part of exotic pet
policy - rather than an optional exogenous component.

injuries,

3.4 Environmental impacts: biodiversity loss, invasions,
and economic costs

Environmental harms are caused through 2 main routes
which aren't direct causes - the source and the recipient
impacts. Source impacts, with overharvest and population
declines in wild origin areas due to amassing more than the
sustainable limits, or to laundering whereby the true origin
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of animals in legal markets cannot be determined
(Schlaepfer et al., 2005; Stringham and Lockwood, 2018)
[28, 171 Recipient impacts arise when animals escape or are
deliberately released, and this results in the invasive alien
species (IAS) establishment that can alter community
composition, prey on native species, compete for resources
and transmit pathogens (Stringham & Lockwood, 2018) 17,
The pet trade is an especially important route for the
introduction of alien reptiles and amphibians and therefore a
priority route for preventing and monitoring (Stringham &
Lockwood, 2018) [*71,

Invasion ecology yielding useful concepts for assessing such
risk. Frameworks emphasized the importance of propagule
pressure (i.e. numbers introduced and frequency of
introducing  events),  species  characteristics  and
environmental suitability to the probability of establishment
(Blackburn et al., 2011) B% Pet trade dynamics can
contribute to an increase in propagule pressure by
transporting large volume of animals (repeatedly) into wide-
ranging recipient environments. Global syntheses suggest
that IAS trends are increasing and reported costs are huge
and growing, and are impacting agriculture, infrastructure,
biodiversity and public health (Diagne et al., 2021; Pysek et
al., 2020) 12, E-commerce can also increase pathway risk
by reducing transaction friction and bringing more species
to a broader audience and facilitating swift and exciting

4.1 Key datasets and indicators used in this synthesis
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diffusion of new taxa to new regions, often beyond the
capacity for regulatory oversight (Humair et al., 2015) 134,
Taken together, these findings help to reinforce the idea that
exotic pet governance is not just an animal welfare issue - it
is also a biodiversity protection and biosecurity issue with
some steep long term economic implications.

Taken together, ethical theory, welfare science, One Health
and invasion ecology coalesce around a complex policy
relevant insight - many disregular harms associated with
exotic pets are structurally constructed across the trade-
ownership system. This favors regulatory models focusing
on upstream risk reduction that rely on screening species
suitability, regulating pathways of movement, trade, and
wildlife consumption and justification, and enforceable
standards, more so than emphasizing consumer rescue,
voluntary best practice, or reactive enforcement after harm
occurs (Blackburn et al., 2011; Karesh et al., 2005; Mellor,
2016; Schuppli & Fraser, 2000; Stringham & Lockwood,
2018; Warwick et al., 2018) [30. 2L 54,56, 17, 1],

4. Data basis and analytic approach

This paper does not claim new primary survey collection.
Instead, it uses secondary quantitative indicators reported in
the literature and policy documents to ground a testable
model.

Table 1: Secondary quantitative evidence streams used to ground the model.

Evidence stream What it measures

What it helps test

Wildlife crime seizure

aggregates spread

Scale of illegal trade activity and taxonomic

Baseline magnitude of enforcement-relevant trade (UNODC, 2024)
[38]

Trade databases

(CITES/LEMIS) purposes

Legal shipments: taxa, quantities, sources,

Trade intensity, regulation gaps, sourcing patterns (Schlaepfer et
al., 2005; Bush et al., 2014) [28. 111,

Exotic pet welfare studies .
compromise

Husbandry mismatch, mortality, welfare

Suitability — welfare pathway (Robinson et al., 2015a; Warwick et
al., 2018) 8. 11

Web-based listing prevalence, species

Online trade studies coverage beyond CITES

Online channel effects, coverage gaps (Siriwat & Nijman, 2018;
Lavorgna, 2014) 4% 761

Invasion studies

pet trade

Establishment, costs, pathway attribution to

Trade — invasion probability and costs (Stringham & Lockwood,
2018; Diagne et al., 2021) [7: 32

4.2 “Proper data” anchors

e The UN wildlife crime evidence base shows high
numbers of seizures over large periods of time
documentation and species diversity - pointing to the
fact illegal trade is substantial and taxonomically
diverse (UNODC, 2024) 3],

e In particular, its findings include the following: -
Research on reptiles has shown that coverage of the
trade is often considerably higher than what is subjected
to regulation, and that many species traded are not
covered by the control imposed through International
listing (Scheffers et al., 2019; Robinson et al., 2015b)

[42, 43]

e Recommended by the International Commission for
Zoo and Wildlife Conservation of Private

e Ownership, Reptiles - these following professional
publications confirm the mortality and welfare
compromise for strays and private ownership inreptiles
and suggest implications for assessing "suitability"
under realistic household conditions Robinson et al.,
2015a Warwick et al., 2018 8.1

e  Online markets and social media have enabled visibility
and access of exotic species, making enforcement more
difficult and boosting the demand of consumers
(Siriwat & Nijman, 2018; Lavorgna, 2014) [41.76]
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5. Conceptual model: the Exotic Pet Harm Pathway
5.1 Figure 1 Exotic Pet Harm Pathway

https://wwwe.allstudyjournal.com

[ Drivers: novelty / status demand + low prices + online access + weak regulation ]

Capture / Production Transport / Wholesale Retail / Online Sale

[ Stress, injury, disease ]

[ Mixing & biosecurity gaps ]

[ Information asymmetry ]

Private Ownership
(Husbandry mismatch, poor vet access)

Welfare Compromise
(Chronic stress,
disease, mortality)

Public Safety Harm
(Bites, envenomation,
Z00Nnoses)

Invasive Species & Biodiversity Loss

Escape / Release
(Intentional or accidental)

Fig 1: Exotic Pet Harm Pathway

This pathway reflects how harms arise not from a single
point failure but from cumulative risk across the supply
chain (Warwick et al., 2018; Karesh et al., 2005; Stringham
& Lockwood, 2018) 17211,

5.2 Constructs for measurement

To make the framework testable, we specify constructs and
indicators:

Chase & ChumasKey, N. (2011) "The Human Cost Of
Endangered Species Lists for Hawaii's remarkably extinct
food species" In Environmental Studies
Journal.18.8.952.126.9.122-123. 12.10.1135.Buy
Endangered Species' Greeting Cards (simple five-stars
model) - To buy an endangered species Christmas card,
store your family's repatriation plan. Achievement Guide
#19.00 Binocular Swap Project: Explore native HGVs and
trade species (Bush et al., 2014)

Each factor is scored across a range of five to ten and their
percentages are combined to generate a single number
between two and ten, where one represents minimal
regulation and ten indicates the toughest level of regulation.
(Frank & Wilcove, 2019; Elwin et al., 2020) [47: 441,

My suggestions would be: - **Suitability Mismatch (SM):
husbandry complexity score; owner knowledge; availability
of appropriate veterinary care.** (Schuppli and Fraser 2000,
Warwick et al. 2018) 56 11

Preventive measures may include: - Current policy/practice:
- Policy and/or Practice Colour: green Background: light
purple Text: black Policies/Practices Listed By
Compensation/Prevention Level Public Policy : Health Care
Decision Making Search Escalation To Approve A
Policy/Strategy Information Variability and the Role of A
Pilot Lamp Shapes, Compilation of Resources, Procedures:
Cake Type Number of Observations General Intervention
Specific Intervention Assessment Instrumentation Socio-
demographic Characterities Meeting Place Duty Types

Purpose Presenting Authors To Contact Learners Assessing
a Research Worksheet Generative Questions 1. Manual
complements 2 (Warwick & Steedman, 2012; Karesh et al.,
2005) [2.21]

Ropes, AJ. and Galt, S. Experience of selected volatile
organic compound (VOC) air monitoring techniques: Inter-
annual influenza A pandemicity is linked to coworker
mixing in work-related networks. 2011 Methodology and
design: Advances in geospatial analysis. 2012 Volatile
organic compound (VOC) air sampling by paper and air
collector. 2012 Methodology and design: Spatial structure
and properties of chemical mixtures, including VOC
sources. Novel VOC emission sensors may revolutionize
indoor air quality monitoring. 2012 Coping with childhood
(Stringham & Lockwood, 2018, Diagne et al., 2021) [17-321,

6. Results

Since the paper is a draft of a secondary-data, the
presentation of results is more as patterns supported by
evidence than as an original statistical value.

6.1 Suitability mismatch has a significant influence on
welfare outcomes.

In taxa, the concentration of welfare risks focuses on those
species that have either speciation ally-specific requirements
(temperature gradients, UV exposure, and humidity
regulation) or species that have speciationally-specific diets
or behavioral requirements. According to suitability
frameworks, the animals are not likely to lead a good life in
large scales in regular domestic environments (Schuppli and
Fraser, 2000) 61, Warwick et al. (2018) [ operationalizes
this to labeling which also focuses on welfare, consumer
protection, and environmental risk.

Examples of empirical indicators of welfare abuse are
excessive mortality in reptile captives in domestic settings
and recurrent reports of less than optimal husbandry
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practices in reptiles that are widely traded (Robinson et al.,
2015a; D’Cruze et al., 2020) 1. In the case of ball pythons,
the gaps in literature review focus on welfare evidence gaps
and ongoing welfare issues throughout the trade chain
(Green et al., 2020).

Interpretation: The results indicate that H1 (Suitability 2
Welfare) and H2 (Trade intensity 2 Welfare harm) are both
testable hypotheses.

6.2 Public safety hazards: acute incidences + chronic
One-Health exposure.

Bites, stings, and envenomation are classified as acute risks,
which are reported in medical and toxicology settings
(Warwick and Steedman, 2012; Schaper et al., 2019) 4, The
illegal trade of dangerous species on the Internet poses a
greater threat due to the lack of coordination of legality, the
competence of the owner, and the readiness of the medical
facility (La Laina et al., 2021) 291,

The One-Health risks occur when there is a rise in the
probability of exposure to pathogens through live wildlife
trade (Karesh et al., 2005) 2, It is noted in the reviews that
illegal wildlife trade is a factor through which zoonotic
diseases emerge (Bezerra-Santos et al., 2021) 2 and that
wildlife trade is a risk factor that increases the spread of the
pandemic (Shivaprakash et al., 2021; UNEP & ILRI, 2020)
1231, Whereas most of the pandemic-specific advice is given
to the mammal population in food markets, the same
concept can be generalized: stressful, dense, and mixed-
species trading chains increase biosecurity risks (WHO,

https://wwwe.allstudyjournal.com

2021; WOAH et al., 2022) 2%, The risk of Salmonella is
related to reptiles also, which contributes to the necessity of
regular hygiene and risk communication between owners
and sellers (CDC, n.d.).

Interpretation: These patterns confirm H3 and H4,
particularly in the cases when the online/illegal avenues
decrease the monitoring and allow more access to the high-
risk taxa.

6.3 Environmental effects: the invasions and pathways of
loss of biodiversity.

It is again and again stated that the pet trade is one of the
primary routes of alien reptiles and amphibians and leads to
biological and economic expenditures (Stringham &
Lockwood, 2018) [*1, Commercial success can be correlated
with invasiveness, which means that there is a compounding
risk of the commercial success of a species correlating with
a higher likelihood of establishing upon release (Gippet &
Bertelsmeier, 2021).

Greater invasion science focuses on the fact that IAS
accumulation persists around the world and has created
increasing economic costs (Seebens et al., 2017; Diagne et
al., 2021) [ 32 The existence of these macro patterns
makes the policy tools that decrease pathway pressure
plausible (Hulme, 2009) [l especially when the taxa are
known to settle in the recipient environments.

Interpretation: H3 (coverage gaps -risk) and H6 (positive
lists -harm reduction) are an empirical question that is
policy relevant supported by evidence.

B Animal Welfare [l Biodiversity Impact
80%
70%
60%
50%
40%
30%
20%
10%

Source Transit

Community Impact - Criminality & Violence

Market

Destination

Fig 2: Harm Pathway Frequency Across Trade Stages

7. Tables and figures for the paper

7.1 Table 2: Risk domain mapping (ethics — welfare — safety — environment)

Table 2: Risk domains, typical mechanisms, and examples of indicators.

Domain Mechanisms Example indicators Key sources
. Commodification; information asymmetry; . L . Singer (1975) 151]: Warwick et al.
Ethics welfare externalities Consumer misperception; trade opacity (2018) 1
P e iccation: ; 18l
Welfare |husbandry mismatch: stress in trade; disease mortality; poor c_ondltlon at confiscation; | Robinson et al. (2015a) '°!; Green et
chronic stress signs al. (2020)
. bites/envenomation; zoonoses; weak poisoning reports; hospital visits; zoonotic| Warwick & Steedman (2012) [2;
Public safety : 21
oversight cases Karesh et al. (2005) [21]
Environment escape/release; propagule pressure; IAS establishment; ecological/economic | Stringham & Lockwood (2018) [*7;
invasiveness traits costs Diagne et al. (2021) [
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7.2. Risk-based governance “stack”

https://wwwe.allstudyjournal.com

(1) Upstream: trade eligibility control
- Positive lists / suitability screening (Toland et al., 2020)
- CITES alignment + gap analysis (CITES, 1973)

(2) Midstream: transaction controls
— Licensing + inspections; online platform compliance (Elwin et al, 2020)
— Mandatory welfare & hazard disclosure (Moorhouse et al. 2017)

Mini iz

| (3) Downstream: ownership safeguards

! Y

dards; veterinary access requirements (WOAH, 2021)
- Restrictions on high-hazard taxa (venomous / large / zoonotic risk)

(4) Cross-cutting: enforcement + One Health
— Monitoring, seizure intelligence, corruption resistance (UNODC, 2024)
— One Health collaboration (WOAH et al,, 2022; UNEP & ILRI, 2020)

(4) Cross-cutting: enforcement + One Health
— Monitoring, seizure intelligence, corruption resistance (5

Fig 3: Policy stack: matching regulatory tools to risk points.

7.3 Graphs
Since this draft is provided in chat and is not executed as a
live database query, graphs are provided as placeholders,

which can be reconstructed after your preferred dataset is
complete.
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Graph 1: “Regulation gap” illustration
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Graph 2: “Harm pathway” frequency by stage

8. Discussion

8.1 The implication of this synthesis on ethics.

Exotic satellite markets often shift costs, as sellers benefit
and animals, owners, health system, and ecological risks are
all harmed by these pets (Warwick et al., 2018) 1. The
rights-based arguments include the unacceptability of the
commodification of wildlife to companionship (Regan,

~ 26~

1983) 52, whereas the utilitarian viewpoints highlight the
prevention of the avoidable suffering and downstream evils
(Singer, 1975) B, In either of the foregoing theories, one
form of moral failure is avoidable harm within foreseeable
circumstances: in case typical ownership situations cannot
serve the needs of a species, expansion by trade cannot be
morally defensible (Schuppli and Fraser, 2000) [61,
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8.2 Why welfare harms persist

The detrimental effects of welfare do exist on structural
grounds: information asymmetry, unstable husbandry
standards, inaccessibility to exotic veterinary care, and
incentive of novelty and volume in the market (Warwick
and Steedman, 2016; Warwick et al., 2018) 1, Even good-
intentioned owners can be deficient of providing thermal
gradients, UV light, complexity of enclosures and proper
diets. In the case of high-volume species (e.g., some
reptiles) welfare compromise may become normalized and
mortality is to a large extent out of market sight (Robinson
etal., 2015a) [,

Implication of the policy: Where suitability mismatch is
systematic, policies that just focus on education are not
enough, enforceable suitability screening and trade
eligibility control is required as a complement (Toland et
al., 2020) 51,

8.3. The One-Health governance and public safety are
part of the

Examples of low-probability/high-severity (envenomation)
and high-probability/low-to-moderate severity exposures
(Salmonella) are high public safety risks. The One-Health
framing emphasizes the fact that the zoonotic risk is not

https://wwwe.allstudyjournal.com

only a hygiene issue but also system property of the trade
chain: the presence of stress and mixing, as well as the
altered dynamics of pathogens, is due to density (Karesh et
al., 2005) 21, Recommendations on the importance of
minimizing risk when selling live wildlife show that
prevention methods and intersector cooperation are
necessary (WHO, 2021; WOAH et al., 2022) %1, Policy
implication: the use of a risk-based approach must identify
the subgroups of taxa and trade settings in which hazards
are not acceptable (e.g. selling venomous snakes through
informal online marketplaces), and promote eligibility and
permitting to medical preparedness as well as biosecurity
needs (La Laina et al., 2021) 2,

8.4 Environmental hazards and intrusions: why the pet
pathway is difficult to control.

The pet trade causes propagule pressure and new species
combinations to be applied in non-native environments. A
single percentage of escapes/releases can form populations
in the event that ecological conditions have been favorable
(Blackburn et al., 2011) B There is even evidence that
commercially successful species are also overrepresented in
invasions, which supports the precautionary approach in
high-demand taxa (Gippet and Bertelsmeier, 2021).

Animal Welfare

Cruelty, Injury & Disease

Biodiversity
e Species Decline

R o Cruelty, Injury & Disease<

Negative Impact
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e
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Social Harm
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— X i
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Human Health
Zoonoses &
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Fig 4: Conceptual Model of Exotic Pe

9. Policy recommendations

9.1 Embrace positive listing and suitability based
eligibility

Positive lists only allow trade in those species which can
reliably achieve good welfare and low risk to the
public/environment in typical conditions of ownership
(Toland et al., 2020) Bl Suitability labelling systems also
aid in consumer protection and dampening the demand for
unsuitable species (Warwick et al., 2018; Moorhouse et al.,
2017) 141,

9.2 Make licensing, inspections, and online platform

accountability
Licensing data highlight actual gaps in oversight in the real

~27 ~

t-Associated Risk Transmission

world and can be used for targeting inspection (Elwin et al.,
2020) 4. Online markets need the cooperation of platforms
for compliance, listing verification, and quick takedowns of
illegitimate/high-risk taxa selling (Siriwat and Nijman,
2018; Lavorgna, 2014) [4%. 761,

9.3 Incorporate One-Health measures into governance of
wildlife trade

Cross-sector plans are recommended in which wildlife,
livestock, and human health systems can be conjunctively
integrated and minimise spillage risks (WOAH et al., 2022;
UNEP & ILRI, 2020). For exotic pets this means
enforceable biosecurity rules, surveillance, as well as
education for the owners with an unlock of hazards.
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9.4 Conform to treaties on biodiversity, but meet needs
of "unlisted species™

CITES is so vital but incomplete as there are many species
traded that are not part of CITES (Schlaepfer et al., 2005;
Frank and Wilcove, 2019) 28 471 Jurisdictions should
conduct periodic gap analyses and implement domestic
controls for unlisted risky species and consistent with path-
way guidance under the CBD with regard to invasive
species (CBD, 2014) [63],

10. Limitations and future research

10.1 Limitations

This study synthesizes existing (and potentially non-current)
scholarly and policy-oriented literature to develop a
conceptual framework for understanding the ethical,
ecological and public health dimensions of the exotic pet
trade. As such it does not create new empirical data but uses
secondary sources, which has a number of shortcomings.
First, still available trade datasets - and especially those
based on customs records, reports of seizures or online
monitoring - are known to be plagued by underreporting,
taxonomic misclassification and geographical
inconsistencies (Schlaepfer et al., 2005) [%, These
limitations are especially marked with respect to illegal,
informal or unregulated trade that frequently occurs outside
of the reach of official monitoring systems. As a result,
measures of the trade volume and species diversity, and
associated risks, are likely to be conservative. Second, the
causal inference is still difficult in cases where one is
interested in relating wildlife trade to downstream effects
(e.g., loss of biodiversity, invasive species establishment, or
emergence of zoonotic disease). These outcomes are
affected by multiple interacting drivers, such as habitat
change, climate variability and land use patterns, making the
issue of attribution a complex one (Blackburn et al., 2011)
(30, While, for the most part, existing research is strong
associative evidence, exquisitely tracing the independent
role of the pet trade requires stronger longitudinal and
comparative designs.

https://wwwe.allstudyjournal.com

10.2 Future Research

Future research should consider the use of quasi-
experimental and comparative policy designs to enhance the
strengths in terms of causal inference. In particular, cross-
jurisdictional comparisons of countries or regions that
implement "positive lists" of allowed species or "negative"
or permissive regulatory frameworks would be useful in
evaluating the success of various governance models at
mitigating welfare harms and ecological risk (Toland et al.,
2020) B1, Further work is also required on the governance of
online trade on wildlife.

Platform-based  studies on  algorithmic  visibility,
enforcement mechanisms and seller behavior could help to
better understand the role of digital marketplaces in demand
and regulatory compliance (Lavorgna, 2014; Di Minin et al.,
2019) U8 81 Finally, and for the future, research needs to
take integrated One Health approaches that would
specifically include reptiles and amphibians, taxa that are
often underrepresented in zoonotic risk assessment, while
studying  household-level  exposure pathways and
biosecurity weaknesses (Karesh et al., 2005; CDC, n.d.) 24,
Such interdisciplinary research would develop robust
evidence-based policy and risk prevention efforts.

11. Conclusion

Exotic pet ownership and trade produce inter-dependences
of harms in the ethical, welfare, public safety, and
environmental domains.

It has been shown that there are systematic welfare risks
caused by a mismatch of suitability, endangerment of the
people to poor health due to conditions of trade chains and
environmental costs due to the use of invasive species
pathways and biodiversity reduction. Since these harms are
systematic, the policy should not be focused on education-
based solutions but on precautionary and enforceable
governance. Positive lists, suitability labeling, reinforced
licensing and online compliance, and One-Health
integration are new coherent tools, which directly address
the harm mechanisms. The risk-governance model herein
defined offers a feasible blueprint of empirical validation
and policy assessment with administrative databases, trade
statistics and reports of incidents.
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e Community Education

» International Agreements
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Reduced Illegal Trade —)." Reduced Crime

Rediuced Trade Harme __)E Animal Welfare Benefits
/ Q Biodiversity Conservation

People, Animals, & Environments Nl Public Health Benefits
&E#

Regulation & Awareness

m Reduced Social Harm
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m Biodiversity Conservation
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Fig 5: Policy Intervention Impact Pathway
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