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Abstract

Zoomafia is frequently invoked in Italian public, advocacy, and institutional discourse
to describe profit-oriented animal-related crime, but the term remains analytically broad
and insufficiently connected to criminological theory. This narrative criminological review
examines zoomafia as a cautious social-scientific lens for studying organized animal-related
crime across heterogeneous illicit markets. Keyword-driven searches in Scopus, Web
of Science, PubMed, and targeted criminological, legal, policy, and institutional sources
were complemented by citation tracking and qualitative source selection. Peer-reviewed
scholarship forms the analytical core, while legal, institutional, and advocacy materials
are used selectively and with explicit evidentiary limits. Findings suggest that organized
animal-related crime is best understood through market governance, brokerage, legal-
illegal interface management, digital mediation, logistics, facilitation, evidentiary visibility,
and variable convergence with other illicit economies, rather than through generic offence
labels alone. The Italian perspective is analytically useful because companion-animal
trafficking, dog fighting and betting circuits, clandestine horse racing, illicit slaughtering,
wildlife trafficking, and online-facilitated trade can be compared within a shared frame
that also exposes the limits of rhetorical mafia labelling. The article argues that zoomafia
should not be treated as a self-proving mafia label, a new legal category, or a synonym for
wildlife trafficking, but as a comparative framework for identifying organizational features,
enforcement constraints, and evidentiary thresholds. The evidence base remains stronger
on strategic recommendations than on robust comparative evaluation of enforcement
effectiveness.

Keywords: zoomafia; organized animal-related crime; organized crime; illicit animal
markets; green criminology; market governance; crime convergence; online animal
trade; Italy

1. Introduction

Animal-related crime has become a growing concern in criminology, organized crime
studies, green and conservation criminology, legal scholarship, veterinary public health,
and enforcement-oriented research. These studies, however, remain only partly integrated.
Organized crime scholarship has emphasized governance, brokerage, market control, and
criminal embeddedness (Catino 2020; Calderoni et al. 2016), whereas wildlife trafficking
research has often focused on conservation harms, trafficking routes, species protection,
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and enforcement deficits (Wyatt et al. 2020; Wyatt 2022). As a result, animal-related
offending is still frequently discussed through parallel vocabularies, especially when
analysis moves beyond wildlife trafficking to include companion-animal markets, fighting
circuits, clandestine betting, clandestine slaughtering, and other profit-oriented activities
involving animals (Moreto and van Uhm 2021; Pires et al. 2016).

The Italian term zoomafia makes this analytical fragmentation particularly visible.
In public, advocacy, and institutional discourse, the term has been used to group diverse
animal-related illicit activities, including puppy trafficking, clandestine racing and betting
circuits, dog fighting, clandestine slaughtering, and wildlife trafficking (Troiano 2019,
2024). This breadth gives the term communicative power, but it also creates analytical
risk. Advocacy estimates of annual turnover and market size, including figures for puppy
trafficking and clandestine slaughtering, should be interpreted with caution because they
aggregate heterogeneous conduct and do not by themselves establish judicially proven
proceeds, organized-crime involvement, or mafia-type organization (Troiano 2024). They
are nevertheless criminologically relevant when used as contextual indicators of recurrence,
market opportunity, and enforcement concern rather than as stand-alone proof.

The scholarly value of zoomafia therefore depends on translating the label into analyti-
cal dimensions that can be compared, limited, and tested. Used in this sense, zoomafia does
not add a new offence category and should not be treated as a self-proving mafia concept or
a synonym for wildlife trafficking. It is more useful as a cautious framework for examining
recurrent profit-oriented animal-related markets through market governance, brokerage,
facilitation, continuity of exchange, legal-illegal interface management, digital mediation,
logistics, evidentiary visibility, and variable convergence with other illicit economies. This
distinction can improve prevention and enforcement by helping analysts separate isolated
animal-related offences from markets that depend on repeated intermediaries, transport
routines, documents, digital traces, payment channels, local protection, or other forms
of facilitation.

Against this background, the present article develops a narrative criminological re-
view of zoomafia as organized animal-related crime, with an Italian perspective and with
attention to criminalistics and investigative implications. The guiding review question is:
how do animal-related illicit markets vary in organizational form, brokerage dependence,
market governance, legal-illegal interface management, convergence with other criminal
activities, and evidentiary visibility? Its contribution is to reframe zoomafia as a cautious
social-scientific and criminological framework capable of comparing heterogeneous offence
clusters without assuming mafia-type organization in advance. Italy is used as a critical
illustrative context rather than as an exceptional or uniquely representative case because
the term originated and circulates strongly in Italian discourse, while the Italian setting
allows diverse offence clusters, legal thresholds, public-health concerns, mafia-type risk
indicators, and investigative constraints to be examined within a common frame. To clarify
the analytical vocabulary used before describing the review approach, the conceptual
boundaries are summarized in Figure 1, and the working definitions adopted throughout
the review are provided in Box 1.
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Conceptual boundaries of zoomafia as an analytical lens
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Figure 1. Conceptual boundaries between animal-related crime, organized animal-related crime,
wildlife trafficking, zoomafia, and mafia-type relevance. Note. The categories are analytical rather

than mutually exclusive legal categories. Zoomafia is treated as a cautious comparative lens, while

mafia-type relevance requires case-specific empirical and legal demonstration.

Box 1. Working definitions.

Term

Working Definition

Animal-related crime

A broad category including illegal or harmful conduct involving animals, such as
cruelty, neglect, illegal killing, trafficking, illicit trade, welfare violations, poaching,
unauthorized slaughtering, or unlawful possession. It does not by itself imply
market organization or organized-crime involvement.

Organized animal-related crime

A narrower analytical domain within animal-related crime in which offending
shows recurrence, coordination, role differentiation, facilitation, market continuity,
repeated transactions, or stable interfaces with transport, digital, documentary,
financial, or local enabling infrastructures.

Zoomafia

A cautious criminological lens, derived from Italian public and institutional
discourse, for analysing recurrent profit-oriented animal-related illicit markets
through organizational form, market governance, brokerage, facilitation,
legal-illegal interfaces, convergence, and evidentiary visibility. It is not a new
offence category and is not a self-proving mafia label.

Functionally organized market

A market configuration capable of sustaining recurrent illicit exchange through
repeated roles, brokerage, logistics, digital mediation, documentary practices,
payment interfaces, or local facilitators, even where centralized hierarchy or
durable organizational closure is not demonstrated.

Mafia-type relevance

A case-specific analytical and legal-risk threshold referring to indicators such as
intimidation, coercive regulation, territorial mediation, embedded criminal
milieus, collusion, protection, or durable integration with mafia-type
organizations. It must be demonstrated empirically and cannot be inferred from
the word zoomafia alone.

Brokerage/facilitation

The connecting functions through which actors link suppliers, breeders, poachers,
transporters, document providers, online sellers, buyers, payment channels,
commercial fronts, or local venues, thereby transforming fragmented transactions
into reproducible exchange.

Legal-illegal interface

The operational boundary at which licit infrastructures, documentation, permits,
commercial channels, transport systems, online platforms, veterinary procedures,
or payment services are used, misused, or manipulated to conceal or normalize
illicit animal-related exchange.
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2. Search Strategy and Review Approach

This article was designed as a narrative criminological review aimed at developing
an integrated interpretation of zoomafia as organized animal-related crime, with specific
attention to the Italian context and, where relevant, to investigative and criminalistics
implications. A narrative design was appropriate because the topic spans heterogeneous
and only partly connected studies, including organized crime studies, criminology, green
and conservation criminology, legal scholarship, policing and criminal justice research, vet-
erinary public health, and work on online markets. These studies differ in aims, methods,
evidentiary standards, and vocabularies. The objective was therefore not exhaustive sys-
tematic mapping or quantitative synthesis, but a structured critical account of a fragmented
field through analytical comparison across overlapping bodies of evidence.

2.1. Data Sources and Search Process

The literature search used major bibliographic databases (Scopus, Web of Science,
and PubMed) and targeted searches in additional criminological, legal, criminal justice,
veterinary public health, and policy sources where relevant. This database-led strategy
was intended to provide a transparent entry point into a dispersed literature, not to imply
that indexed sources exhaust the field. Because relevant scholarship also circulates through
national debates, specialist outlets, policy materials, institutional reports, and less-visible
publication channels, backward and forward citation tracking and supplementary targeted
searches were used to reduce avoidable omissions. Searches were iterative, with strings
refined after preliminary screening, and were last updated on 1 March 2026. During
revision, targeted source checks were also conducted for reviewer-requested factual points
concerning Bonelli’s eagle in Sicily, the Bio-Crime model, and international enforcement
frameworks; these checks were used for factual verification and did not convert the article
into a systematic or scoping review.

2.2. Search Terms

Searches were performed primarily in English, with selected Italian terms included
to capture Italian-context contributions. English terms included zoomafia, organized
animal-related crime, animal trafficking, wildlife trafficking; pet trade, illegal animal
markets, animal cruelty networks, illicit breeding; organized crime, criminal networks,
brokerage, facilitators, crime convergence, laundering through licit markets, online animal
trade, social-media trade, dark web, investigation, forensic and criminalistics implications,
and enforcement and regulatory responses. Italian terms included zoomafia, traffico di
cuccioli, traffico di animali, combattimenti tra animali, corse clandestine, macellazione
clandestina, traffico di specie protette, bracconaggio, and reati contro gli animali. Database-
specific indexing systems were used where available, and terminology was adapted across
criminology, law, public health, and animal welfare-oriented studies. Despite this effort,
the search may still underrepresent work published outside dominant indexing systems or
in languages other than English and Italian (Goyes and South 2017).

2.3. Eligibility Criteria and Source Selection

Sources were selected qualitatively on the basis of thematic relevance to the aims
of the review; direct analytical contribution to understanding zoomafia and organized
animal-related crime; methodological soundness where empirical evidence was presented;
and conceptual usefulness for integrating criminological interpretation with enforcement-
relevant and evidentiary implications. Particular attention was given to sources addressing
organizational form, brokerage, facilitation, legal-illegal interfaces, market dynamics, dig-
ital mediation, crime convergence, investigative visibility, and criminalistics. Consistent
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with a narrative design, peer-reviewed empirical and conceptual studies formed the an-
alytical core, while legal, regulatory, and policy materials were used where necessary to
reconstruct the Italian, European, and international institutional context.

Grey literature, advocacy reports, and institutional reports were included selectively
when they provided context or information not reasonably available in peer-reviewed
sources, especially in relation to the Italian setting. Their interpretive limits were made ex-
plicit. Advocacy or institutional materials were not used as stand-alone proof of organized-
crime involvement, mafia-type organization, judicially proven criminal proceeds, or na-
tional prevalence. Instead, they were used to identify recurrent offence clusters, policy
concerns, monitoring categories, and enforcement issues that were then interpreted in
light of peer-reviewed criminological, legal, and criminalistics literature. Source types and
evidentiary weighting are summarized in Supplementary Table S2.

2.4. Analytical Synthesis

The selected literature was synthesized thematically through iterative clustering and
critical comparison across heterogeneous sources. Synthesis focused on recurrent mech-
anisms and structures rather than on single-case narratives and was organized around
five analytical dimensions: (1) organizational models and division of labor; (2) brokerage,
facilitators, and governance of illicit transactions; (3) interfaces between licit and illicit
markets, including documentary laundering and regulatory arbitrage; (4) the role of digital
environments in enabling trade, recruitment, and concealment; and (5) investigative visi-
bility, detection constraints, and criminalistics implications. Where the evidence base was
uneven or context-dependent, this was treated as a substantive finding and returned to in
the limitations, discussion, and research gaps.

2.5. Methodological Positioning and Reporting

No meta-analytic procedures were applied, and the manuscript should be read as
a narrative Review with explicit search and source-selection procedures rather than as
a systematic or scoping review. Accordingly, no PRISMA-style flow diagram, formal
screening count, or study-count synthesis is provided. Adding such elements would risk
overstating the reproducibility and exhaustiveness of the search design. Reporting was
instead guided by narrative-review principles: clarity of aim, transparent description of
search and selection, structured presentation of evidence, explicit source weighting, and
discussion of interpretive constraints. No new unpublished empirical data are presented in
this article; quantitative examples are used only as selective empirical anchors drawn from
published or official sources.

3. Framing Zoomafia in Criminology

A criminological framing of zoomafia requires separating rhetorical aggregation from
analytical use. Public, media, and policy discourse often place highly heterogeneous
conduct under the same label, ranging from cruelty and neglect to trafficking and structured
illicit trade. This aggregation has limited explanatory value unless the term is translated
into dimensions that can be compared across markets. Used analytically, zoomafia does
not add a new offence category; it offers a comparative lens for examining animal-related
illicit markets through market governance, organizational form, brokerage, facilitation,
legal-illegal interface management, and adaptive responses to control efforts (Catino 2020;
Wryatt et al. 2020; Moreto and van Uhm 2021; Roth 2017).

This distinction clarifies that zoomafia is neither a synonym for wildlife trafficking
nor a shortcut for proving mafia-type association. Wildlife trafficking remains a major
and well-studied component of organized animal-related crime (Reuter and O'Regan 2017;
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Moreto and van Uhm 2021; Wyatt 2022; Staiano 2020), but the Italian use of zoomafia points
to a broader set of animal-related illicit markets that differ in scale, logistics, organization,
and relation to legal infrastructures. Some segments display stable facilitation, cross-border
brokerage, and financial interfaces (Reuter and O’Regan 2017; Moreto and van Uhm 2021;
Lupton 2023; Viollaz et al. 2018), whereas others are better understood as fragmented
entrepreneurial chains with weaker coordination and lower institutional penetration (Pires
et al. 2016; Costa et al. 2023; Nijman et al. 2022; Lavorgna 2015). The key question is
therefore not whether animal-related crime is organized in the abstract, but what form and
degree of organization are present in a given market segment.

In this review, zoomafia is treated as a heuristic lens at the intersection of organized
crime studies, green and conservation criminology, and illicit market analysis. It draws
on scholarship concerning exploitation, opportunity structures, facilitation, regulatory
response, logistics, and cross-market interaction (Carpio-Dominguez et al. 2023; McCarthy-
Jones 2018; Moreto and van Uhm 2021; Michael 2022; McCarthy-Jones and Turner 2024;
Wyatt 2022; Kahler et al. 2019). Its added value lies in directing attention to organization,
brokerage, market governance, social embeddedness, and convergence while reserving
stronger claims about mafia-type association, criminal governance, or structural integration
for case-specific demonstration. In the Italian context, this caution is essential because the
mafia label carries both criminological and legal significance, and Italian organized crime
scholarship has long emphasized collusion, grey-zone facilitation, and market infiltration
as empirically variable rather than automatically inferable features (Sergi 2019; Moro and
Catino 2016; Dagnes et al. 2020; Allum et al. 2019).

4. Organizational Structures and Criminal Network Dynamics

Animal-related illicit markets do not operate through a single organizational model.
A criminological analysis of zoomafia should therefore focus less on fixed group labels
and more on how coordination is achieved across recurrent activities. Organized crime
scholarship has shown that criminal enterprises may combine hierarchy, brokerage, special-
ization, and situational collaboration in variable proportions (Mastrobuoni and Patacchini
2012; McCarthy-Jones et al. 2020; Catino 2014, 2020). This is particularly relevant in animal-
related crime, where market operations may be distributed across actors responsible for
sourcing, breeding or extraction, aggregation, transport, documentation, brokerage, sale,
and payment handling without necessarily being incorporated into a single centralized
organization (Costa 2022; Wyatt et al. 2020; Reuter and O’Regan 2017; Moreto and van
Uhm 2021).

A network-oriented perspective is especially useful here because it captures oper-
ational capacity through relational structure rather than nominal identity. Research on
criminal and mafia-like networks shows that brokerage positions, community structure,
multiplex ties, and relational density may explain continuity, resilience, and adaptability
more effectively than formal hierarchy alone (Calderoni et al. 2017; Calderoni and Pic-
cardi 2014; Calderoni et al. 2026; Malm et al. 2010). In animal-related illicit markets, these
asymmetries shape access to routes, clients, logistics, concealment opportunities, and legal
interfaces, and therefore influence both market continuity and vulnerability to disruption
(Costa 2022; Moreto and van Uhm 2021; Costa et al. 2023; Viollaz et al. 2018). This is evident
in markets that depend on repeated handovers, transport routines, intermediaries, and
documentary cover, where continuity often depends less on visible leadership than on
connecting functions.

The literature on wildlife trafficking and illegal animal trade supports a differentiated
view of organization. Rather than assuming that all trafficking is controlled by highly
structured transnational groups, several studies distinguish between organized crime in the
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strict sense and markets that are operationally organized but structurally less consolidated
(Wyatt et al. 2020; Moreto and van Uhm 2021; Pires et al. 2016; Costa et al. 2023). In
this review, an organized market refers to a configuration marked by relatively stable
brokerage, recurring intermediaries, durable facilitative interfaces, and continuity over
time. A functionally organized market is one capable of sustaining recurrent illicit exchange
without the same degree of centralization, long-term integration, or structural closure. Some
configurations display stable brokerage, recurrent intermediaries, and durable cross-border
connections (Reuter and O’Regan 2017; Stiles 2022; van Uhm 2019; Alonso and van Uhm
2023), whereas others rely on more opportunistic chains marked by lower centralization,
weaker long-term coordination, and greater modularity (Pires et al. 2016; Costa et al. 2023;
Nijman et al. 2022; Lavorgna 2015).

Brokerage is one of the most recurrent organizational features across these markets.
Criminal network research has shown that brokers may exercise strategic influence without
formal leadership because they connect otherwise separate segments of a network and
enable continuity of exchange (Calderoni et al. 2017; McCarthy-Jones 2018; Calderoni
et al. 2026; Malm et al. 2010). In animal-related crime, brokerage may involve linking
breeders or suppliers to transport channels, connecting sellers to digital demand, mediating
between illicit actors and legal infrastructures such as shipping or documentation, or
facilitating access to commercial cover (Costa 2017, 2022; Reuter and O’Regan 2017; Costa
et al. 2023). The broker is often the point at which fragmented transactions become a
reproducible market.

Trust and social embeddedness also matter, but they should be understood as organi-
zational resources rather than as alternatives to market logic. Illicit cooperation may be
supported by kinship, territorial proximity, repeated interaction, reputational mechanisms,
or shared criminal milieus (Calderoni et al. 2026; Malm et al. 2010), yet these forms of
embeddedness often coexist with opportunistic exchange and role specialization (Catino
2014; Manzi 2025). In animal-related crime, this coexistence is particularly visible where
locally embedded actors interact with mobile intermediaries, digital sellers, or cross-border
facilitators (Costa et al. 2023; Nijman et al. 2022; Lavorgna 2015; Xu et al. 2020). This pattern
is especially relevant in offence clusters such as dog fighting, clandestine horse racing, or
other event-based and betting-related contexts.

Adaptation under enforcement pressure is another central organizational dynamic.
Interventions may fragment visible ties without removing the functions that sustain a
market, especially when brokerage, demand channels, transport routines, or facilitative
interfaces remain available (Calderoni and Piccardi 2014; Calderoni et al. 2026; Sergi and
Storti 2020; Manzi 2025). Comparable dynamics are reported in animal-related illicit
markets, where arrests or seizures may disrupt specific transactions while leaving networks
capable of replacement, rerouting, platform migration, or reorganization (Moreto and
van Uhm 2021; Costa et al. 2023; Nijman et al. 2022; Assou et al. 2025). Organizational
assessment should therefore not rely only on actor counts or single enforcement outcomes,
but also on the persistence of functions that reproduce market activity over time.

5. Markets, Modus Operandi, and Crime Convergence in
Animal-Related Crime

A market-oriented perspective is useful because it shifts attention from nominal of-
fence categories to the practical sequences through which animal-related illicit activity is
sustained. Across market segments, continuity usually depends on recurring combinations
of sourcing or breeding, aggregation, transport, brokerage, sale, and profit extraction,
but the organization of these phases varies considerably across commodities, routes, and
jurisdictions (Wyatt et al. 2020; Reuter and O’Regan 2017; Moreto and van Uhm 2021;
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Pires et al. 2016). The same broad market category may therefore include both fragmented
entrepreneurial chains and more structured arrangements involving specialized intermedi-
aries, durable facilitation, and repeated access to legal infrastructures (Reuter and O'Regan
2017; Moreto and van Uhm 2021; Stiles 2022; Arivazhagan et al. 2025).

One recurrent pattern is supply chain fragmentation. In many animal-related illicit
markets, different actors control different stages of the transaction, with local suppliers
or extractors linked to aggregators, transporters, document brokers, and destination sell-
ers through repeated but not always centralized relationships (Costa 2022; Reuter and
O’Regan 2017; Stiles 2022; Arivazhagan et al. 2025). Fragmentation may reduce individual
exposure and complicate attribution, but it also creates trace-producing points, including
handovers, storage phases, transport transitions, payment interfaces, and documentation
steps. Crime script approaches are especially useful in this context because they help
identify the sequence of actions, decision points, and enabling conditions that make illicit
exchange operationally reproducible over time (Skidmore 2021; Viollaz et al. 2018).

A second recurrent feature is the blending of legal and illegal infrastructures. Animal-
related illicit markets often rely on ordinary transport systems, commercial channels, and
administrative procedures that can be repurposed to conceal illicit flows or normalize
suspicious transactions (Reuter and O'Regan 2017; Arivazhagan et al. 2025; Sergi et al.
2021; Alonso and van Uhm 2023). Studies on ports, transport security, and organized crime
in logistics environments are therefore relevant even when they are not animal-specific,
because they show how licit infrastructures can become facilitative settings for concealment,
transit, brokerage, and selective visibility management (Sergi and Storti 2020; Sergi et al.
2021; Antonelli 2021; Antonelli and Vannucci 2025).

Digital mediation has become another central component of modus operandi. Research
on online wildlife trade and companion-animal trafficking shows that social media and
online marketplaces may be used not only for advertising, but also for signaling availability,
screening buyers, expanding audiences, and redistributing risk across multiple channels
(Davies et al. 2022b; Lavorgna 2015; Xu et al. 2020; Assou et al. 2025). These studies
further indicate that offenders adapt to moderation by shifting platforms, modifying
language, using coded listings, or moving transactions into less visible communication
spaces (Nijman et al. 2022; Padang et al. 2025; Xu et al. 2020; Assou et al. 2025). For
criminological and investigative purposes, the digital layer should therefore be treated as
enabling infrastructure linked to offline logistics, payments, and brokerage rather than as a
self-contained market.

Concealment strategies frequently depend on the manipulation of provenance, classi-
fication, or legality status. In wildlife-related domains, this may include false declarations,
misuse of permits, mislabeling, mixing legal and illegal specimens, and documentary
laundering designed to create administrative plausibility (Prisner-Levyne 2022; van Uhm
2019; Staiano 2020; Ivory 2017). Comparable dynamics may also arise in companion-animal
and mixed animal markets when apparently legitimate channels are used to obscure illicit
breeding, transport, or sale (Lavorgna 2015; Xu et al. 2020; Davies et al. 2022a; Assou et al.
2025). These practices show that documentation, classification, and regulatory ambiguity
are not merely ancillary aspects of offending but operational tools through which illicit
exchange is stabilized and shielded from scrutiny.

Crime convergence is most visible at the level of infrastructure and facilitation. The
literature identifies recurring overlaps between animal-related crime and other illicit activi-
ties through shared routes, corrupt gatekeepers, document fraud capacities, and laundering
mechanisms (Reuter and O’Regan 2017; Moreto and van Uhm 2021; Anagnostou 2021;
Lupton 2023). At the same time, convergence is not uniform. In some settings, animal-
related crime appears integrated into broader criminal portfolios with access to established
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logistics, financial channels, or protective resources (Stiles 2022; Alonso and van Uhm 2023;
Staiano 2020), whereas in others the overlap is more limited and functional, based on bor-
rowed services or temporary interfaces rather than stable organizational integration (Wyatt
et al. 2020; Pires et al. 2016; Costa et al. 2023; Nijman et al. 2022). Treating convergence as a
variable improves both market analysis and threat assessment, because it helps distinguish
structural interdependence from opportunistic coexistence.

Financial flows are a further operational dimension that remains underexamined in
many descriptive accounts. Work on wildlife trafficking and illicit finance emphasizes
that market continuity depends not only on commodity movement, but also on payment
channels, laundering opportunities, and profit conversion (Lupton 2023; Viollaz et al.
2018; Mniwasa 2022; Terenghi 2022). This aligns with broader organized crime research,
which shows that financial interfaces may reveal continuity, facilitation, and diversification
more reliably than isolated seizures or arrests (Antinori 2018; Fazekas et al. 2022). In
animal-related crime, a financial lens is especially useful where transactions are dispersed,
low-visibility, or embedded in apparently ordinary commercial activity, because payment
systems may reveal continuity that is not easily visible at the level of single consignments
or single actors.

The role of violence also varies across market segments and should not be generalized.
Some animal-related illicit markets depend primarily on concealment, brokerage, docu-
mentation, and regulatory evasion, whereas others involve explicit coercion, intimidation,
or violent enforcement of local control, especially where betting circuits, territorial competi-
tion, or reputational power are implicated (Catino 2020; Barnes 2022; Berg and Carranza
2018; Catino and Moro 2018). This variation matters analytically because it affects both
classification and investigative expectations: markets organized through intimidation and
local mediation do not generate the same trace patterns, witness dynamics, or disruption
levers as markets organized through brokerage, transport, and documentary manipulation.

Supplementary Table S1 translates these recurrent market configurations into facilita-
tion mechanisms, trace-producing points, enforcement challenges, priority response levers,
and evidentiary corroboration needs. It is not intended as an offence-cluster classification,
but as a cross-cutting operational matrix showing how the same analytical lens can be
applied beyond the Italian examples.

6. The Italian Perspective: Main Offence Clusters, Mafia-Type Risks, and
Enforcement Implications

In Italy, the field commonly described as zoomafia may include, with variable territo-
rial distribution and evidentiary intensity, companion-animal trafficking, illicit breeding
and sale circuits, dog fighting, clandestine horse racing and betting, clandestine slaughter-
ing, poaching, and wildlife or exotic-species trafficking (Troiano 2019, 2024). Italy is not
used here as an exceptional or uniquely representative model of animal-related crime. Its
value is analytical: the term zoomafia originated and circulates strongly in Italian public,
advocacy, and institutional discourse, while the Italian context allows multiple offence
clusters to be examined within one criminological frame.

This Italian perspective is useful because it makes visible the tension between rhetorical
mafia labels and empirically demonstrable mafia-type relevance. Some offence clusters may
involve local embeddedness, intimidation, territorial mediation, or repeated facilitation;
others are better reconstructed through cross-border transport, online intermediation,
document manipulation, commercial cover, payment traces, or specialist identification. The
central issue is therefore not whether animal-related crime is mafia-like in the abstract, but
under which empirical conditions a given market segment shows indicators of embedded
criminal milieus, repeated facilitation, coercive regulation, collusion, or durable integration
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with broader illicit economies (Wyatt et al. 2020; Pires et al. 2016; Costa et al. 2023; Catino
and Moro 2018; Calderoni et al. 2016; Moro and Catino 2016; Allum et al. 2019).

From a legal and institutional perspective, this field is addressed through a com-
bination of animal-protection offences and broader organized-crime and wildlife-trade
instruments, including Law 20 July 2004 No. 189, Law 4 November 2010 No. 201, Leg-
islative Decree 6 September 2011 No. 159, Law 6 June 2025 No. 82, Law 7 February 1992
No. 150, and Council Regulation (EC) No. 338/97 (Law 20 July 2004 No. 189 2004; Law 4
November 2010 No. 201 2010; Legislative Decree 6 September 2011 No. 159 2011; Law 6
June 2025 No. 82 2025; Law 7 February 1992 No. 150 1992; Council Regulation (EC) No.
338/97 1996). Law 6 June 2025 No. 82 strengthens the Italian legal framework on offences
against animals and reinforces the importance of distinguishing legal thresholds from crimi-
nological labels. Law 7 February 1992 No. 150 implements the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) framework domestically;,
while Council Regulation (EC) No. 338/97 is the core EU instrument regulating trade in
wild fauna and flora.

Table 1 summarizes the main offence clusters through which organized animal-related
crime may operate in Italy, highlighting market logic, facilitation mechanisms, organi-
zational patterns, possible mafia-type relevance, selected empirical indicators, and in-
vestigative implications. Read comparatively, these clusters do not present the same
criminological risk profile. Dog fighting, clandestine horse racing and betting circuits,
and some clandestine slaughtering contexts are more likely to raise questions of territorial
mediation, intimidation, repeated local facilitation, or embedded criminal milieus (Catino
and Moro 2018; Calderoni et al. 2016; Moro and Catino 2016; Allum et al. 2019). By contrast,
companion-animal trafficking and wildlife or exotic-species trafficking more often make
organization visible through brokerage, transport routines, documentary manipulation,
online intermediation, and cross-border logistics (Reuter and O'Regan 2017; Arivazhagan
et al. 2025; Lavorgna 2015; Xu et al. 2020; Staiano 2020).

Table 1. Main offence clusters of organized animal-related crime in Italy: market logic, organizational
features, empirical indicators, and investigative implications.

Selected Empirical or Possible Organized-

Market Logic and Facilitation and P Crime/Mafia-Type
Offence Cluster Typical Activities Organizational Pattern .Quantltatlve. q Relevance and
Indicators and Limits . .. o .
Investigative Implications
Illegal importation of False/manipulated Czccizzfr}a(zgzkliﬁf;s isi‘;lilze(f?;astg;igg
. puppies, fraudulent documents, transport pupp e 5 7. .
Companion- documentation routines. online from 44 requisitions in  contexts may intersect with
tra ff?(rjlliﬁ:alan d undeclared breeding, advertising, intermediaries, NorthJ—aErzlaleirn Italy, fa(k:)ili?tz?ieorncilemhirrl)?ks
cng deceptive online sale; and legal-market cover. Y . )
illicit . . . 2018-December 2020; Investigate documents,
breeding/sale high-volume retail Fragmented supply chain uantitative support transport, accounts
circfits profit through repeated with brokers linking qfor recurrencer; }; d apme;lts and ’
low-visibility breeders/importers, sanitary risk. not pogline—o fhine
transactions. transporters, and sellers. Cary s, .
mafia-type proof. corroboration.
C.om.parable national Higher potential relevance
Organized fights incidence data are where intimidation,
tr aginin animal, Local facilitators, trusted limited; recurring territorial media tiori
g, . milieus, communications, patterns are mainly el . !
s handling, side betting, . repeated facilitation, or
Dog fighting cash handling, and venue enforcement-,

and related
betting circuits

event coordination;

profit from betting, side

markets, reputational
control, and repeated
local organization.

control. Locally embedded,

recurrent, access-controlled
networks with variable
violence and brokerage.

institutional-, or
advocacy-based and
should be treated as

contextual unless

linked to case evidence

(Troiano 2024).

criminal milieu are present.
Focus on repeated events,
communications,
betting /payment traces,
local intermediaries, and
continuity.
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Table 1. Cont.

Selected Empirical or

Possible Organized-

Market Logic and Facilitation and e e Crime/Mafia-Type
Offence Cluster . g. o . .. Quantitative yP
Typical Activities Organizational Pattern ’ n ] Relevance and
Indicators and Limits . .. . .
Investigative Implications
. Evidence is uneven and .
Illegal races, informal Venue access, local Relevant where coercion,
. . . often case- or
wagering, event protection, betting . local control, or durable
o . . reporting-based; . )
organization, intermediaries, transport, c . connections with broader
. . . : stronger claims require . .
Clandestine movement of animals, and recurring organizers. criminal environments are
. . . repeated-event, .
horse racing local promotion; Hybrid local networks demonstrated. Combine
. . . payment, venue, . . . .
and betting betting revenue and combine event . local intelligence, financial
. .. o . veterinary, transport, R
associated local organization, territorial . tracing, route/event
o and cross-case linkage .
criminal embeddedness, and . reconstruction, and
visibility / control repeated facilitation analysis rather than cross-case linkage
ty P offence labels alone. &
Available figures are
. . 5 . More relevant where
Unauthorized often inspection-, .
. . repeated collusion, market
slaughter, evasion of Commercial fronts, enforcement-, or e ) )
. o infiltration, and protection
. veterinary/legal transport, falsified or advocacy-based. They .
Clandestine oo . . of illegal channels are
. controls, illicit incomplete documentation, should be used as . L. .
slaughtering T . . evident. Prioritize audit
e commercialization, and regulatory blind spots. contextual indicators .
and illicit . L. o trails, provenance
concealment of origin;  Ranges from opportunistic and verified through e .
meat-related . . . verification, logistics
o profit through local chains to structured veterinary/food- o .
circuits . 11 s 11e s . analysis, inspection
regulatory avoidance hybrid licit-illicit control audits, . .
. . . . intelligence, and
and informal or mixed operations. commercial records, .
veterinary/food-control
food markets. and provenance o
. coordination.
evidence.
Di Vittorio et al. (2018): . .
. ( s ) May intersect with broader
Capture, L. at least nine Bonelli’s . . .
. Cross-border logistics, . .. organized-crime portfolios
import/export, . eagle breeding sites in
permit/document fraud, . . through routes, brokers,
concealment, . Sicily affected by : .
. . . online trade, brokers, and ; . corruption, and laundering
s mislabeling, permit . continuous illegal . .
Wildlife and . corrupt interfaces. Ranges . mechanisms. Emphasize
. . misuse, sale of harvest, with . .
exotic-species . from fragmented o . customs intelligence,
. protected or exotic . . confiscation of nine .
trafficking . . . transnational chains to . species/provenance
species; high-margin L Bonelli’s eagles among A
e more stable trafficking . verification, route
trafficking and . . seized raptors; .
. networks with recurring . reconstruction, document
regulatory arbitrage . illustrates recurrence .
facilitators. . analysis, and cross-border
across borders. and conservation .
cooperation.
pressure.
Usually facilitative rather
Advertising, coded . . than mafia-type in itself,
. & Social media, marketplaces, Mazza et al. (2015): 54 yp 4
listings, buyer . . . but can support repeated
. . L pseudonymous accounts,  Italian online aquarium .
Online- screening, migration to . h organized exchange and
e . . digital payments, and shops examined;
facilitated private messaging, concealment. Integrate

animal trade
across offence
clusters

staged legality;

demand expansion and

reduced visibility costs
across animal-related
markets.

delivery arrangements.
Platform-mediated
brokerage layer
superimposed on offline
supply chains.

supports market-access

and digital-facilitation
analysis but requires
offline corroboration

for criminal attribution.

OSINT, metadata
preservation, account
attribution, payment
tracing, and
delivery/logistics
corroboration.

Note. The empirical column provides selective indicators and source-based anchors rather than comprehensive
national prevalence estimates. Advocacy estimates are treated as contextual and are not used as stand-alone proof
of mafia-type organization or judicially proven criminal proceeds.

The empirical-indicator column should be read as a set of selective anchors rather than
a comprehensive measurement of national scale. Some indicators come from peer-reviewed

studies or conservation monitoring, while other fields remain dependent on case files,

advocacy monitoring, inspection data, or local enforcement information. This unevenness

is analytically important: it shows why zoomafia should not be used as a shortcut for
claims about scale or mafia-type organization. Table 1 should therefore be read together
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with Supplementary Table S1: the former summarizes the main Italian offence clusters,
whereas the latter reorganizes the same problem through operational configurations, facili-
tation mechanisms, trace-producing points, enforcement challenges, response levers, and
evidentiary priorities. Together, Table 1 and Supplementary Table S1 support the article’s
central claim that zoomafia is most useful as an analytical and investigative matrix, not as a
generic label.

Three brief Italian examples ground the comparative framework without shifting
the article toward a case-study design. They were selected because each illustrates a
different mechanism by which animal-related markets become organized or functionally
organized: recurrent wildlife extraction, digital market access, and cross-border companion-
animal logistics.

First, wildlife trafficking in Sicily illustrates how apparently localized offending may
depend on repeated harvesting practices, specialized facilitation, and sustained demand.
Di Vittorio et al. (2018) report that an illegal trade ring involving birds of prey was
uncovered in Sicily in 2010, that young birds and eggs were taken from nests, that at least
nine Bonelli’s eagle breeding sites had been subjected to continuous illegal harvest, and
that law-enforcement activity led to the confiscation of raptors, including nine Bonelli’s
eagles. The same study notes that the Sicilian population represented nearly 95% of the
Italian population and that the species was classified as Critically Endangered in Italy.
This example is therefore not presented as proof of a mafia-type market, but as evidence
of recurrent extraction, handling, concealment, and onward circulation that generated
identifiable conservation and enforcement consequences. The main evidentiary limits are
that some enforcement details are derived from unpublished law-enforcement data cited
by the study and that the case does not by itself measure the broader national scale of
wildlife trafficking.

Second, the online aquarium trade in Italy illustrates how digital infrastructures can
expand animal markets without requiring rigid hierarchical organization. Mazza et al.
(2015) examined 54 online aquarium shops in Italy and showed that internet-based sales
channels can facilitate the circulation of non-native and potentially invasive species, widen
market access, and complicate monitoring by dispersing transactions across low-visibility
digital environments. This example does not imply that all online aquarium trade is illegal.
Its relevance is mechanistic: online availability, delivery arrangements, and weakly visible
exchanges may create conditions that support functionally organized market activity when
legal, regulatory, or provenance controls are insufficient.

Third, the illegal importation of companion animals into North-Eastern Italy, and the
Bio-Crime model developed in response to it, illustrates the cross-border and hybrid nature
of some zoomafia-related markets. The Bio-Crime model is an integrated cross-border
cooperation framework linking veterinary public health, justice, law enforcement, customs,
and international police/customs cooperation structures to address illegal animal trade and
related zoonotic risks (Zucca et al. 2020). Cocchi et al. (2021) provide a published empirical
anchor: from January 2018 to December 2020, they examined 613 puppies and 62 kittens
from 44 requisitions at the north-eastern Italian border, testing confiscated animals for
infectious, zoonotic, and welfare-relevant conditions. This example shows that companion-
animal trafficking may be organized in functional terms through brokers, transport routines,
fraudulent documentation, quarantine procedures, and online/offline coordination, even
where classic mafia governance is not demonstrated.

7. Criminalistics and Investigative Implications

From a criminalistics perspective, the key issue is how an organization becomes eviden-
tially visible through recurring transactions, infrastructures, communications, documents,
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payments, and material traces. In organized animal-related crime, investigative value often
lies not in the isolated offence event alone, but in evidentiary sequencing: the progressive
integration of digital, logistical, documentary, financial, and biological traces into a coher-
ent pathway capable of supporting attribution, corroboration, and probative assessment
(Wyatt et al. 2020; Moreto and van Uhm 2021; Pires et al. 2016; Skidmore 2021; Lupton
2023; Viollaz et al. 2018; Lavorgna 2015; Kanthaswamy 2024). This shifts attention from
commodity-centered detection to trace-centered reconstruction and links criminological
interpretation to case-building logic.

This distinction matters because similar commodities may appear in very different
criminal settings, each requiring different evidentiary priorities and investigative sequencing
(Moreto and van Uhm 2021; Pires et al. 2016; Viollaz et al. 2018; Manzi 2025). An isolated
trafficking episode, a recurring local betting circuit, and a brokered cross-border market
may all involve animals, transport, and exchange, but they do not produce the same pattern
of traces, intermediaries, or corroboration needs. Criminalistics adds value precisely by
identifying where continuity is most likely to become observable—handover points, repeated
intermediaries, communication routines, shipment metadata, payment interfaces, and docu-
mentary anomalies—rather than relying exclusively on seizures or single-event detection
(Skidmore 2021; Arivazhagan et al. 2025; Lupton 2023; Viollaz et al. 2018).

Network reconstruction is one of the most important implications of this approach.
Criminal network analysis does not replace conventional investigation, but it can improve
the interpretation of fragmented cases by revealing brokerage roles, bridging nodes, re-
current facilitators, and clusters of cooperation across events that may appear unrelated
when handled separately (Ferrara et al. 2015; Calderoni et al. 2017; Calderoni and Piccardi
2014; Calderoni et al. 2026). This is especially relevant in animal-related crime, where many
markets depend on repeated low-visibility exchanges rather than spectacular incidents
(Costa 2022; Moreto and van Uhm 2021; Costa et al. 2023; Viollaz et al. 2018). In such
settings, evidentiary progress often depends on linking partial traces—contacts, messages,
consignments, accounts, repeated interactions, and transport interfaces—into a relational
structure that supports inferences about continuity, role differentiation, and facilitation
(Taha and Yoo 2016; Calderoni et al. 2017; Calderoni et al. 2026; Manzi 2025).

Digital environments have expanded both opportunities and constraints for inves-
tigation. Studies on online wildlife and animal trade show that platforms may function
not only as advertising spaces but also as brokerage environments, audience-building
tools, and coordination interfaces, while offenders adapt through coded language, visual
signaling, staged legality, and migration across channels (Davies et al. 2022b; Nijman et al.
2022; Xu et al. 2020; Assou et al. 2025). For investigators, open-source intelligence (OSINT)
and social media analysis can be valuable at the intelligence stage, but their evidentiary
utility depends on documentation quality, trace preservation, attribution, and admissi-
bility requirements (Lavorgna 2015; Davies et al. 2022a; Williams 2017). Digital traces
therefore acquire stronger probative value when integrated with transport, payment, and
communication evidence rather than treated as stand-alone proof of organized criminal
activity. Automated detection tools may improve screening and triage in high-volume
online environments, but they do not replace investigative interpretation, corroboration,
or evidentiary reasoning (Kulkarni and Di Minin 2023; Ni et al. 2025; Cardoso et al. 2023;
Chakraborty et al. 2025).

Logistics and transport infrastructures remain central evidentiary environments. Or-
ganized animal-related crime frequently relies on legal mobility systems—ports, airports,
couriers, road transport, warehousing, shipping routines, and customs procedures—which
generate traces capable of supporting reconstruction of routes, intermediaries, concealment
practices, and recurring facilitators (Reuter and O’Regan 2017; Arivazhagan et al. 2025;
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Sergi and Storti 2020; Sergi et al. 2021; Antonelli 2021; Antonelli and Vannucci 2025). A
logistics-centered approach can integrate seizure data with shipment metadata, booking his-
tories, route anomalies, customs declarations, and repeated consignor—consignee patterns
across consignments (Arivazhagan et al. 2025; Sergi et al. 2021; Antonelli 2021; Antonelli
and Vannucci 2025). This is also one of the main points at which crime convergence may
become operationally visible, through shared routes, infrastructure dependencies, or com-
mon facilitators across different illicit markets (Reuter and O'Regan 2017; Moreto and van
Uhm 2021; Lupton 2023; Sergi and Storti 2020).

Financial investigation is another strategically important and still comparatively un-
derused dimension. Work on wildlife trafficking and illicit finance shows that market
continuity depends not only on commodity movement, but also on payment chains, laun-
dering opportunities, and profit conversion (Lupton 2023; Viollaz et al. 2018; Mniwasa
2022; Terenghi 2022). This aligns with broader organized crime and corruption research,
in which financial traces may provide more stable indicators of organizational continu-
ity than isolated arrests or seizures (Terenghi 2022; Antinori 2018; Fazekas et al. 2022).
Following financial flows may therefore help distinguish opportunistic transactions from
recurring market operations and may reveal brokers, facilitators, or legal-front interfaces
that remain less visible in commodity-focused investigations. Material and biological
evidence remain relevant, particularly in cases involving species identification, provenance
disputes, welfare-related injuries, or chain-of-custody challenges, but their probative value
depends on collection quality, preservation, specialist interpretation, and procedural in-
tegration within investigative workflows (Zucca et al. 2020; de Vries and Anderson 2022;
Kanthaswamy 2024).

Cross-border cooperation further conditions evidentiary effectiveness. Many traffick-
ing chains exploit jurisdictional asymmetries, fragmented enforcement powers, and uneven
access to records, making it difficult to connect transport, customs, digital, and financial
traces across borders (Prisner-Levyne 2022; Lupton 2023; de Vries and Anderson 2022;
Staiano 2020; Ivory 2017). In such contexts, criminalistics is not limited to laboratory or
scene-based work but includes the structured assembly of multi-source evidence capable of
transforming dispersed intelligence into procedurally usable case construction. The central
task is therefore not merely detection, but corroborated reconstruction of continuity, role
differentiation, and facilitation across repeated events.

8. Law Enforcement Responses, Prevention Strategies, and Effectiveness

The literature on organized animal-related crime offers a wide range of enforcement
and prevention strategies, but comparative evidence on effectiveness remains uneven.
Many studies provide legal analysis, operational descriptions, or policy recommendations,
whereas fewer assess medium- or long-term outcomes across market segments and ju-
risdictions (Anagnostou and Doberstein 2026; Rytwinski et al. 2024; Wyatt 2022; Staiano
2020). This matters because plausible intervention logic does not necessarily translate into
durable market disruption, especially where markets are adaptive, modular, or able to shift
between legal and illegal interfaces.

A recurrent finding is the need for multi-agency coordination. Animal-related crime
frequently spans animal welfare enforcement, customs, environmental policing, cyber-
investigation, financial monitoring, veterinary or regulatory control, and judicial coopera-
tion; isolated interventions are therefore structurally limited (Zucca et al. 2020; Tajudeen
and Oladunjoye 2021; Lupton 2023; de Vries and Anderson 2022). This conclusion is consis-
tent with international wildlife crime frameworks. The ICCWC Wildlife and Forest Crime
Analytic Toolkit is designed to support national authorities in analysing legislation, law
enforcement, prosecution, judiciary, data, drivers, prevention, and cooperation capacities
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(ICCWC 2022). UNODC’s World Wildlife Crime Report 2024 further emphasizes that
wildlife trafficking persists globally, that seizure data indicate illegal trade across 162 coun-
tries and territories affecting around 4000 plant and animal species, and that corruption,
money laundering, and illicit financial flows remain central concerns (UNODC 2024).

At the EU level, the revised EU Action Plan against Wildlife Trafficking for 2022-
2027 structures action around prevention, strengthening legal and policy frameworks,
enforcement, and global partnerships (European Commission 2022). These frameworks are
relevant to zoomafia analysis not because they cover all animal-related crime, but because
they reinforce the same institutional lesson: effective response requires coordination among
law enforcement, customs, prosecution, financial investigation, environmental and wildlife
authorities, veterinary/public-health actors, online platforms, and international partners.
Italian examples such as companion-animal importation into North-Eastern Italy and the
Bio-Crime model show how such coordination can be translated into an animal-related
crime setting beyond conventional wildlife trafficking.

Targeted field enforcement remains important, particularly in poaching and extraction-
related contexts, but these models should not be generalized across all forms of organized
animal-related crime. Approaches developed for protected-area poaching or wildlife
extraction may have limited transferability to online-facilitated trade, urban brokerage
systems, companion-animal trafficking, or mixed licit-illicit commercial environments
(Linkie et al. 2015; Nijman et al. 2022; Lavorgna 2015; Padang et al. 2025; Martin 2010; Xu
et al. 2020; Lam et al. 2023; Hadi et al. 2025). Effectiveness is therefore likely to depend less
on enforcement intensity alone than on the fit between intervention design and the specific
market configuration being targeted.

Digital enforcement has become increasingly central as animal-related trade has moved
onto social media and online marketplaces. Research supports the value of online monitor-
ing, platform engagement, and digital intelligence gathering in identifying visible market
activity and emerging patterns (Davies et al. 2022b; Nijman et al. 2022; Xu et al. 2020; Assou
et al. 2025). Yet evidence on long-term impact remains limited: platform moderation may
displace activity to less visible channels, and automated systems face constraints in transfer-
ability, false positives, operational robustness, and prosecutorial integration (Kulkarni and
Di Minin 2023; Ni et al. 2025; Nijman et al. 2022; Anagnostou and Doberstein 2026; Cardoso
et al. 2023; Chakraborty et al. 2025). Digital detection is therefore most credible when linked
to broader network, logistics, and financial investigation, and when intelligence outputs
can be converted into corroborated evidentiary pathways (Lupton 2023; Viollaz et al. 2018;
Lavorgna 2015; Xu et al. 2020).

Cross-border legal and judicial cooperation remains important because animal-related
trafficking chains often exploit jurisdictional asymmetries, uneven enforcement capacity,
and fragmented legal definitions (Prisner-Levyne 2022; de Vries and Anderson 2022; Staiano
2020; Ivory 2017). Financial countermeasures are equally strategic but still underdeveloped:
studies on wildlife trafficking and illicit finance indicate that payment systems, laundering
interfaces, and profit conversion are often central to market continuity (Lupton 2023; Viollaz
et al. 2018; Mniwasa 2022; Terenghi 2022), and broader organized crime research suggests
that financial tracing may reveal organizational continuity more reliably than seizure-based
enforcement alone (Terenghi 2022; Antinori 2018; Fazekas et al. 2022).

A further limitation of the current evidence base concerns outcome measurement.
Enforcement effectiveness is often inferred from seizures, arrests, or short-term operational
outputs, whereas more informative indicators would include network disruption, actor
replacement time, route displacement, evidentiary conversion into successful prosecutions,
asset-tracing outcomes, and the persistence or reconfiguration of facilitation mechanisms
(Moreto and van Uhm 2021; Anagnostou and Doberstein 2026; Rytwinski et al. 2024; Wyatt
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2022). A stronger evaluative framework combining criminological and criminalistics indica-
tors would improve comparison across interventions and support more reliable assessment
of what works, for which market configurations, and under what institutional conditions.

9. Discussion

This review supports a market- and network-oriented interpretation of zoomafia as a
cross-cutting criminological lens rather than a self-explanatory label. Across the literature
examined, the most informative patterns concern supply chain fragmentation, brokerage
roles, legal-illegal interface management, digital mediation, adaptation under enforcement
pressure, and variable convergence with other illicit activities (Reuter and O'Regan 2017;
Calderoni et al. 2017; Calderoni et al. 2026; Costa et al. 2023; Lupton 2023; Viollaz et al.
2018; Xu et al. 2020). These patterns clarify how animal-related illicit markets persist,
diversify, and reorganize across commodities and settings, and where continuity is most
likely to become visible through recurrent intermediaries, transport interfaces, documentary
anomalies, communication routines, and payment systems (Calderoni and Piccardi 2014;
Skidmore 2021; Lupton 2023; Viollaz et al. 2018; Manzi 2025).

A first implication is that organized animal-related crime should not be approached as
a single organizational configuration. Some offence clusters are more readily reconstructed
through brokerage, transport, documents, digital intermediation, and payments, whereas
others depend more on local embeddedness, repeated face-to-face facilitation, territorial
mediation, or coercive control. This distinction affects both classification and disruptability,
and it clarifies why convergence with other illicit activities may range from temporary
functional overlap to more stable integration within broader criminal portfolios (Reuter
and O’Regan 2017; Moreto and van Uhm 2021; Anagnostou 2021; Lupton 2023; Alonso and
van Uhm 2023).

A second implication concerns the comparative role of the Italian perspective. Italy
is not presented here as a uniquely centralized or exceptional model of animal-related
crime. Its value lies in making visible, within a single criminological frame, features that are
often studied separately elsewhere: hybrid online-offline markets, decentralized brokerage,
kinship- or milieu-based embeddedness, public-health and environmental concerns, and
variable mafia-type risk indicators. The comparative value of the Italian case therefore lies
less in exceptionalism than in showing how common transnational patterns, including
digital mediation, facilitation, and legal-illegal overlap, interact with territorially embedded
criminal settings (Lavorgna 2015; Zucca et al. 2020; Moreto and van Uhm 2021).

A third implication concerns the gap between strategic recommendations and eval-
uative evidence. Multi-agency coordination, digital monitoring, financial investigation,
cross-border cooperation, and integrated intelligence are repeatedly presented as neces-
sary components of effective response (Zucca et al. 2020; Lupton 2023; Anagnostou and
Doberstein 2026; de Vries and Anderson 2022). However, comparatively few studies as-
sess their medium- or long-term effects on market adaptation, actor replacement, route
displacement, evidentiary conversion, or network resilience (Moreto and van Uhm 2021;
Rytwinski et al. 2024; Wyatt 2022; Lam et al. 2023). The field therefore still relies more on
plausible intervention logics than on robust comparative evidence.

Finally, the review suggests that criminalistics should occupy a more explicit place
in the social-scientific study of organized animal-related crime. Much of the literature
describes harms, legal frameworks, market patterns, or strategic responses, but gives less
attention to how organization becomes evidentially visible through trace integration, se-
quencing, corroboration, and cross-source reconstruction. This dimension allows network
hypotheses, market structure, and organizational inference to be translated into procedu-
rally usable case construction (Skidmore 2021; Lupton 2023; Viollaz et al. 2018; de Vries and
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Anderson 2022; Kanthaswamy 2024). The connection between criminology and criminalis-
tics is therefore not ancillarys; it is one condition for moving from conceptual classification
to effective investigation, evidentiary strengthening, and durable disruption.

The review also identifies several priorities for future research. First, the field needs
stronger comparative empirical data on organized animal-related markets, including how
offence clusters vary by commodity, route, digital/offline interface, and degree of coor-
dination. Second, studies should develop operational indicators of mafia-type relevance
that separate intimidation, territorial mediation, collusion, and embedded criminal milieus
from more generic market organization. Third, online-offline integration requires closer
study because visible digital advertisements, private messaging, delivery arrangements,
and payment systems are often parts of the same evidentiary sequence. Fourth, logistics
and financial investigation deserve more attention, particularly where transport routines,
customs interfaces, legal-market cover, payment traces, or laundering mechanisms reveal
continuity that individual seizures cannot show.

Fifth, evaluation research should move beyond counting seizures or arrests toward
measuring market adaptation, route displacement, broker replacement, asset recovery,
prosecution outcomes, and evidentiary conversion. Finally, interdisciplinary integration
remains underdeveloped. Organized animal-related crime sits at the intersection of crimi-
nology, criminalistics, veterinary public health, environmental enforcement, customs, cyber-
investigation, and legal analysis. Future work would be strongest where these domains are
combined in designs capable of testing both market structure and investigative usability.

10. Limitations

The present review has limitations consistent with its narrative design. It offers a struc-
tured and critical synthesis rather than an exhaustive systematic mapping, and it draws on
studies that differ substantially in methods, evidentiary strength, and geographic scope.
The database-led search strategy was intended to provide transparency and analytical struc-
ture, but it cannot eliminate the risk of underrepresenting relevant contributions published
outside dominant indexing systems, specialist national outlets, or languages other than
English and Italian, especially in a field where context-specific knowledge may circulate
unevenly across academic, institutional, and advocacy settings (Goyes and South 2017). The
evidence base remains uneven across offence clusters: wildlife trafficking, online trade, and
some conservation contexts are more extensively studied than locally embedded, betting-
related, clandestine slaughtering, or hybrid companion-animal markets. Quantitative
indicators included in this review should therefore be read as selective empirical anchors
rather than as comprehensive measurements of scale. These limitations reinforce the need
for comparative designs, clearer evidentiary thresholds, and more explicit evaluation of
enforcement outcomes across offence clusters and market configurations.

11. Conclusions

Zoomafia is most useful not as a self-explanatory label, a new legal category, or a syn-
onym for wildlife trafficking, but as a criminological lens applied to differentiated offence
clusters. Across the literature, the most informative dimensions concern market logic, orga-
nizational form, brokerage, facilitation, legal-illegal interface management, convergence
with other illicit activities, and the conditions under which these elements become investiga-
tively and evidentially visible. From this perspective, the Italian context is valuable because
it brings together, within a single analytical frame, companion-animal trafficking, dog
fighting and betting circuits, clandestine horse racing, clandestine slaughtering, wildlife
and exotic-species trafficking, and online-facilitated trade, thereby making differences in
organization, mafia-type relevance, and investigative thresholds more clearly assessable.
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At the same time, the reviewed literature remains stronger in identifying plausi-
ble intervention logics than in demonstrating comparative effectiveness across market
configurations. Future research would benefit from closer integration of criminological
and criminalistics perspectives, greater attention to logistics and financial infrastructures,
clearer operational indicators of mafia-type relevance, and evaluative frameworks capable
of measuring disruption, adaptation, route displacement, asset recovery, and evidentiary
conversion across forms of organized animal-related crime. Comparative empirical designs
would also help test the applicability of zoomafia across jurisdictions, offence clusters, and
variable forms of organizational consolidation.
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