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Abstract 

 

Aims: To critically analyze the interrelationship between wildlife trafficking and zoonotic spillover 

risk, evaluate the effectiveness of existing legal frameworks at international and national levels, and 

identify key legal and institutional gaps that hinder the prevention of emerging infectious diseases 
linked to wildlife trade. 

Methodology: A structured search of peer-reviewed articles and policy documents was conducted 

using Google Scholar, PubMed, and Science Direct, alongside reports from international 
organizations. Boolean search combinations included terms such as “wildlife trafficking” and 

“zoonotic spillover,” “illegal wildlife trade” and “public health risk,” and “wildlife trade legislation” 

and “disease emergence.” A thematic analysis approach was applied to synthesize findings from legal 

reviews, epidemiological studies, and governance reports. Themes examined included scale and 
mechanisms of wildlife trafficking, documented pathogen transmission events, strengths and 

weaknesses of regulatory frameworks, enforcement capacity, and recent One Health initiatives 

integrating environmental and public health governance. 

Results: The review indicates that approximately 6,000 species are affected annually by illegal 
wildlife trade across more than 160 countries, with an estimated global value of up to US$20 billion 

per year. Nearly 70% of emerging infectious diseases in humans are zoonotic in origin, and at least 

240 documented pathogen cases between 1990 and 2020 were directly linked to illegal wildlife trade. 

Mammals constituted the highest proportion of zoonotic hosts. Key legal gaps include inconsistent 
national penalties, limited enforcement capacity, weak cross-border cooperation, absence of 

mandatory pathogen screening in trade chains, and fragmented coordination between wildlife and 

public health authorities. Post-pandemic reforms have strengthened certain national regulations; 

however, implementation remains uneven and largely conservation-focused rather than health-
integrated. 

Conclusion: Wildlife trafficking represents both a biodiversity crisis and a significant global health 

threat. Current legal frameworks inadequately integrate public health considerations into wildlife trade 

regulation. Strengthening enforcement capacity, harmonizing international penalties, embedding 
pathogen surveillance within trade controls, and operationalizing One Health principles are essential 

to reduce future zoonotic spillover risk. 
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1. Introduction 

Wildlife trafficking, broadly defined as the 

illegal harvesting, transportation, and trade of 

wild animals and their derivatives 

(Anagnostou & Doberstein, 2022). It has 

become one of the fastest growing 

transnational criminal businesses. The United 

Nations Office on Drugs and Crime states 

that it is the fourth-largest illegal business in 

the globe after drugs, arms, and human 

trafficking with the annual estimate value of 

up to US20 billion (UNODC, 2025). It is a 

worldwide trading network, which involves 

over 160 countries and involves thousands of 

mammals, birds, reptiles, amphibians, fish, 

and invertebrates (WTO, 2025). The extent of 

its reach and the complexity of the 

organization make it more and more 

associated with other types of organized 

crime, including drug trafficking, money 

laundering, and corruption. 

Though the ecological impacts of wildlife 

trafficking including species extinction and 

biodiversity have been well known, recent 

outbreaks of various diseases have brought to 

the limelight an important, yet under-

researched aspect. In this regard, its 

significant contributions to the occurrence of 

zoonotic spillover. According to a recent 

report, in humans, almost 70% of the 

emerging infectious diseases have a zoonotic 

origin (WHO, 2023). A thorough evaluation 

by Hinsley et al. (2021) that reported on data 

related to the illegal trade in wildlife between 

1990 and 2020 identified 240 cases that were 

directly related to the pathogen, and this is in 

addition to the previous data reported 

(Sarmah et al., 2025). Zoonotic organisms 

include more than 60 percent of the human 

pathogens and a vast array of organisms 

(bacteria, viruses, fungi, protozoa, and 

parasites) (Rahman et al., 2020). This data 

highlights the great public-health importance 

of the unregulated and illegal wildlife trade. 

Wildlife trafficking creates spill over risk by 

extracting wildlife out of their ecosystems, 

transporting them in stressful conditions, 

mixing species, and exposing them to 

unhygienic market conditions as well as large 

amounts of human contact (Tajudeen et al., 

2022). Markets and wildlife farming 

activities, particularly those that are 

unregulated, leave possibilities of cross-
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species viral recombination and 

amplification of pathogens (Brüssow, 2023). 

Traded wildlife has been reported to have 

pathogenic viruses like SARS-CoV-1, 

SARS-CoV-2, Ebola, Marburg virus, 

Henipaviruses, and avian influenza (Gryseels 

et al., 2023). The regulation of wildlife trade 

is still faced with significant challenges, 

despite the legal frameworks, such as 

Convention on International Trade in 

Endangered Species of Wild Fauna and Flora 

(CITES) (Wyatt, 2021). The current nature of 

continuation and growth of unlawful wildlife 

trafficking suggests that the current 

regulations are still not extensive enough, 

effective, and enforced (Osorio, 2024). 

Nevertheless, political systems based on 

weak legislations, lack of commitments to 

jurisdiction, inconsistent punishments, 

corruption, and lack of uniformity in the 

capacity of states impedes the law in reducing 

trafficking and hence mitigating the threats of 

zoonotic diseases. 

This current review has focused on analyzing 

secondary literature concerning the 

interrelationship between zoonotic spillover 

risk of wildlife trafficking, legal challenges, 

and legal frameworks. It also establishes the 

lapses in implementation, measures the 

ability in the legal frameworks and suggests 

ways of tightening governance to stop future 

spillover incidents. 

2. Method 

Databases 

In order to identify the scope of literature at 

the intersection of environmental law, public 

health, and conservation science, this review 

has used a number of interdisciplinary 

research databases. Peer-reviewed academic 

articles were collected in Google Scholar, 

PubMed, and ScienceDirect. The 

institutional sources, such as reports by 

WHO, UNODC, and WWF, offered the latest 

information on the wildlife crime and health 

surveillance. There was also an addition of 

other government white papers and legal 

analysis in order to represent national-level 

legal frameworks. 

Search Sentences 

The following search sentences were 

formulated using Boolean operators to 

narrow and refine the literature selection: 

• “Wildlife trafficking” AND “zoonotic 

spillover” 

• “Illegal wildlife trade” AND “public 

health risk” 
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• “CITES enforcement challenges” 

AND “zoonoses” 

• “Wildlife trade legislation” AND 

“disease emergence” 

• “One Health” AND “wildlife crime” 

Data Analysis 

This study employed a comprehensive 

secondary literature review approach. In this 

context, the selected academic papers, policy 

reports, legal reviews, and international 

documents were examined through thematic 

analysis. The themes that emerged related to 

the scale and mechanisms of wildlife 

trafficking, evidence linking trade to zoonotic 

spillover, the structure and limitations of 

legal frameworks, enforcement challenges 

across jurisdictions, and recent initiatives 

undertaken by governments and international 

bodies. Data were synthesized through 

comparison and contrast to identify areas of 

consensus, gaps in existing research, and 

policy shortcomings. 

3. Results 

3.1 Global Wildlife Trafficking: Scope and 

Trends 

Through increased consumer demand of 

exotic pets, luxury goods, traditional 

medicine and bushmeat, the illegal wildlife 

trade has steadily increased over the last 30 

years. The UN World Wildlife Crime Report 

points out that approximately 6,000 species 

are impacted by trafficking every year, and it 

has complex supply chains all over the world 

(UNODC, 2020). Here, it involves the 

hunters, middlemen, transnational smuggling 

networks, and the consumer markets in Asia, 

Africa, Europe, and North America. The 

seizures reported by the customs and the law 

enforcing agencies are only a part of an 

overall trade volumes and it is inferred that 

the actual size of the illegal trafficking of 

wildlife is even much larger than the reported 

ones. 

A significant portion of the species which are 

trafficked are found in Southeast Asian, 

African and Latin American and Indian 

biodiversity rich areas. These areas are also 

considered as world hotspots of zoonotic 

pathogens due to their high wildlife diversity, 

increasing human-wildlife interactions, and 

high informal markets. The problem of 

wildlife trafficking and zoonotic disease 

emergence hence, cuts across geographical 

borders, as well as functional lines. 

The establishment of online sales of wildlife 

has served as a complication of regulations. 
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The online platforms, social media, and 

encrypted communication channels permit 

covert transactions and help the traffickers to 

access the international customers without 

being noticed by the law-enforcement. The 

rapidity and anonymity of Internet business 

establish regulatory loopholes that traditional 

instruments of law are not meant to fill. 

3.2 Zoonotic Spillover Risk Associated 

with Wildlife Trade 

A large amount of literature provides direct 

correlations between the existence of wildlife 

trade and the transmission of zoonotic 

diseases. A systematic review done by 

Hinsley et al. (2021) identified 240 cases of 

pathogens associated with illegal trade in 

wildlife between 1990 and 2020. The highest 

proportion on the list of zoonotic pathogens 

was that of mammals, then birds and reptiles. 

Conversely, Han et al. (2023) have found out 

that most of the identified viruses, such as 

coronaviruses, filoviruses, and avian 

influenza viruses, can not only infect people 

but also have a history of causing severe 

outbreaks. 

The mechanisms of spillover involve the 

displacement of wildlife in the natural 

habitat, thus pilling stress, 

immunosuppression, and shedding of the 

virus (Bhatia et al., 2024). These conditions 

contribute to viral mutation and 

recombination, which can contribute to 

elevated pathogenic power to infect new 

organisms. There are various prominent 

diseases that are connected to the wildlife 

trade. As an example, in 20022003, SARS-

CoV-1 was allegedly associated with civet 

cats being sold in wet markets in Guangdong 

(Brüssow, 2023). In Central Africa, outbreaks 

of Ebola have been linked to the handling and 

consumption of bushmeat of the primates and 

bats. Likewise, according to the results of the 

study by Islam et al. (2023), H5N1 and H7N9 

avian influenza strains have been associated 

with live poultry markets in Asia. 

Nevertheless, it is observed that based on 

recent related literature, wildlife markets 

result in the artificialization of ecologies 

promoting viral diversity and creating viral 

exchange among species (Aronsson & Holm, 

2022; Gass, 2025). The COVID-19 pandemic 

increased the questioning of wildlife trade 

even further (D’Cruze et al., 2020). The exact 

causes of SARS-CoV-2 are controversial, 

though some reports of SARS-like 

coronaviruses in trafficked pangolins and 

bats have been reported, highlighting the 

possibility of future outbreaks of the disease 
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due to the presence of the wildlife supply 

chains (Sallard et al., 2021; Zhang et al., 

2020). The pandemic showed the degree to 

which the global health system is susceptible 

to the diseases that occurred as a result of 

wildlife exploitation and the poorly 

controlled commerce. 

3.3 Legal Frameworks Governing Wildlife 

Trade 

3.3.1 CITES: Strengths and Limitations 

CITES, initiated in 1975, has continued to be 

the most extensive global structure managing 

trade in wildlife (CITES, 2025). accords 

differing levels of protection on over 38,000 

species of plants and animals with some of 

them having a high degree of 

commercialization (World Trade 

Organisation, 2025). Ideally, CITES 

demands that member states should make 

sure that trade does not endanger the 

existence of species and obligates allowing, 

follow-up and reporting systems. 

Nevertheless, many works claimed that 

modern challenges cannot be addressed with 

the help of CITES, regardless of its scale 

(Rana & Kumar, 2023). The implementation 

is through enforcement by national 

authorities and thus the implementation 

levels are very different. Not all the zoonotic 

species are registered in CITES and thus they 

are traded freely without health checks or 

sustainability considerations. Also, CITES 

does not handle the issue of conservation but 

rather on the issue of public-health risks; 

hence, zoonotic disease surveillance is not 

prevalent in its processes. 

3.3.2 National Wildlife Legislation 

National wildlife legislation varies 

significantly across countries. Countries such 

as the United States have elaborate laws such 

as the Lacey Act that prohibits 

commercialization of wildlife that were 

poached and has powerful enforcement tools 

(Connelly et al., 2023). Likewise, the 

Wildlife Protection Law of China, which has 

been revised in 2020 following the COVID-

19 pandemic, increased the restrictions on 

wildlife consumption and enhanced the 

control of the population by the government 

to curb the threats to human health and well-

being (Tian et al., 2024). On the other hand, 

it is possible to mention that many African, 

South East Asia, and Latin American nations 

still have to combat outdated legislation, the 

lack of penalties, limited enforcement 

capabilities, and high corruption rates 

(Osorio, 2024). In this way, it leaves 
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loopholes in regulation that traffickers will 

use to circumvent supply chains by poor 

jurisdictions. 

The main statutory law in India is known as 

the Wildlife (Protection) Act, 1972, which 

outlaws hunting, trade, and possession of the 

protected species and specifies the 

punishment (India Code, 2025). These 

primarily involve incarceration (it can be 3 7 

years) and penalties in case of violations, 

especially with Schedule I species (Parihar 

and Singh Dixit, 2023). Recently, the Act was 

modified to comply more with the CITES 

requirements and enhance the protection of 

the internationally traded species (Rana & 

Kumar, 2023). Moreover, it also pays 

attention to the enforcement authority, which 

is entrusted to such agencies as Wildlife 

Crime Control Bureau or state forest 

departments (Vaidyanathan et al., 2024). 

These laws notwithstanding, there are still 

challenges in enforcing them in India such as 

low conviction rates, inadequate forensic 

capacity and inconsistent application of 

international trade controls (Parihar and 

Singh Dixit, 2023). The loopholes in the law 

and procedures are still used by traffickers, 

especially in distant border areas and in the 

sale of exotic species on the Internet, which 

affects the attempts to preserve the 

biodiversity and prevent the risks of disease 

spreading. 

3.3.3 Public-Health Regulations and 

Wildlife Trade 

Wildlife-trade regulations are often 

independent of the public-health systems. 

Not many countries demand health 

certification, testing of pathogen or 

quarantine of imported wildlife and exports. 

There have been several calls by the WHO 

and World Organisation for Animal Health 

(WOAH) to use integrated surveillance 

systems (WOAH, 2025). However, 

institutional and legal processes are still 

disjointed across the sectors. This division 

drastically reduces the capacity of states to 

identify pathogens in traded animals prior to 

their getting to the markets or end consumers. 

3.4 Key Legal Challenges in Combating 

Wildlife Trafficking 

A recurrent finding in the literature is that 

wildlife trafficking persists largely due to 

profound legal and institutional weaknesses. 

The enforcement agencies usually have no 

specific wildlife-crime units, do not have 

enough staff, and lack the latest forensic 

instruments (Harrison, 2023). On the same 
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note, Duensing et al. (2023) have also pointed 

out that trafficking networks often involve 

land borders that are hard to track and that in 

most countries, customs officials are not well 

trained to perform specialised duties. This 

ensures that the rates of seizures are very low. 

In this regard, most of the trafficked wildlife 

specimens are intercepted by the authorities. 

The other urgent problem is the disjointed 

legal framework in terms of wildlife trading 

(Clifford Astbury et al., 2024). The 

obligations of CITES are grounded on a 

national predetermination, i.e., national 

penalties, authority to investigate, and control 

of trade vary significantly across various 

jurisdictions (Sollund, 2022). Other nations 

use small fines which are not significant 

when compared to the gains obtained by 

trafficers. There are others who have severe 

sanctions but are unable to identify and 

punish criminals (Hutchinson et al., 2023). 

Such inconsistency in the law gives the 

networks of criminals an opportunity to find 

loopholes in international enforcement. 

Species listing has also been challenged as a 

process that is slow and political (Hutchinson 

et al., 2022). There are numerous high-risk 

species which are not listed under the CITES 

or are listed in appendices without requiring 

zoonotic risk assessment. Brooks et al. 

(2022) further explain that such a regulatory 

lag puts emerging pathogens related to new 

species of trade or with limited surveillance 

at risk of not being detected. In India, it has 

been raised that there have been irregularities 

in CITES permit procedures and that illegally 

obtained wildlife has been laundered by 

using falsified paperwork (Verma and Kumar 

Yadav, 2024). Here, corruption, such as 

bribing of customs and fudging trade records, 

also contributes to this weakening of 

enforcement (Arivazhagan et al., 2025). 

These loopholes help the traffickers to 

circumvent the laws, deterrence and the 

chances of infected wildlife traversing the 

borders without proper health checks or 

quarantine measures are high. 

3.5 Impact of Legal Weaknesses on 

Zoonotic Spillover 

The presence of weak wildlife trade laws is a 

great way to increase the risk of a zoonotic 

spillover. Lack of the obligatory veterinary 

examination, screening of the pathogen and 

quarantine measures makes it possible to 

transport the infected animals and infected 

wildlife products to the other countries 

without detection (Aguiar et al., 2025). In this 

context, a lack of enforcement in ports, 
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border checkpoints, and live-animal markets 

leads to direct human contact with potential 

species of infection (Esposito et al., 2023). 

Conversely, viral shedding, mutation and 

cross-species transmission occur in the high-

density market environments. The 

application of epidemiological modelling 

proves that the small chances of spillover 

occurrences may develop into the global 

outbreaks in case the amplification pathways 

(urban markets and international travel 

networks) exist (Silva et al., 2024). In that 

regard, Brüssow (2023) has revealed that the 

outbreak of the SARS-CoV-1 was connected 

to the trading of civet cats in southern China. 

Poorly controlled bushmeat markets have 

been linked with recurrent Ebola outbreaks in 

the Central African region. The unlawful 

trade in parrots in Brazil has led to human 

psittacosis. In spite of being not zoonotic, the 

global amphibian trade has enhanced the 

spread of chytridiomycosis and it is a 

demonstration of how poorly controlled trade 

networks have promoted the spread of 

pathogens across areas with very high speeds. 

3.6 Recent Government and International 

Initiatives 

Following the COVID-19, various 

governments have come up with new laws to 

control wildlife trade. China banned the 

consumption of land-based wild animals and 

tightened surveillance of the markets of wild 

animals. The European Union established 

new principles on enhancing risk assessment 

of customs on animal consignments. The 

United States also gave the U.S. Fish and 

Wildlife Service more finances to reinforce 

the policing of the major ports. In its 78 th 

Standing Committee meeting in the year 

2025, CITES pointed to the imperative to 

deal with the connections between wildlife 

trade and ZBDs (CITES, 2025). The 

collaboration between the International 

Consortium on Combating Wildlife Crime 

(ICWC) and international training on 

wildlife-forensics and cooperation across 

borders was extended. Moreover, suggestions 

have been made to come up with a protocol 

of wildlife trafficking under the Conventions 

of the United Nations Convention against 

Trafficking Transnational organised Crime 

(UNTOC) which may help to harmonise the 

penalties, and enhance cooperation among 

countries. There has also been progress along 

the road to the integration of One Health 

frameworks. Guidance documents were 

issued by the joint efforts of UNEP, WHO, 

FAO and WOAH that associated 

environmental degradation, wildlife 
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exploitation and disease emergence (WHO, 

2023; WOAH, 2025). Furthermore, these 

guidelines are only partially translated into 

legal frameworks to be followed. 

3.7 Criticisms of Existing Wildlife-Trade 

Legal Frameworks 

Despite recent reforms, it has been argued by 

many studies that current laws remain 

insufficient. It has also been argued that 

CITES has been more concerned with species 

protection, and not with the risk of disease, 

and zoonotic threats are not regulated 

(Sollund, 2022; Vaidyanathan et al., 2024). 

The national laws often focus on 

criminalising but not on underlying socio-

economic causes. For instance, in case of 

poverty, there is a need for using traditional 

medicines or lack of legal livelihood options 

(Osorio, 2024). The enforcement is focused 

on the level of sale, instead of focusing on the 

supply chains as a whole. Some points have, 

in turn, been brought to the fore by Parihar & 

Singh Dixit (2023), that enforcement 

strategies are occasionally skewed against 

indigenous populations and rural populations 

and yet fail to emphasise high-profit 

international syndicates. Alternatively, 

Clifford Astbury et al. (2024) have opined 

that total prohibitions can drive the trade to 

underground levels, where the health hazards 

will remain hidden. The key point is that the 

existing legal frameworks are not well 

coordinated and are not holistic enough to 

address complex socio-ecological relations 

that influence zoonotic spillover. 

4. Conclusion 

As illustrated in this review, wildlife 

trafficking is a significant conservation crisis 

but it is also a significant global public-health 

threat. It has been established that legal, 

unregulated or under-regulated wildlife trade 

preconditions the ecological and 

epidemiological circumstances in which 

zoonotic spillover is likely. This kind of trade 

enhances human-wildlife interaction, 

destabilises the natural habitats and promotes 

transmission of pathogens across species 

boundaries. Legal laxity on the international 

and national levels is directly associated with 

the continued existence of large-scale 

wildlife trafficking. Divided governance, 

patchy penalties, weak surveillance, capacity 

to enforce, lag in regulations and corruption 

are all factors that create loopholes in the 

fight against trafficking and curb zoonotic 

threat. 
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Even though CITES and national wildlife 

regulations provide valuable regulatory 

premises, they are poorly placed to regulate 

the occurrence of diseases. The consideration 

of public-health is hardly incorporated into 

trade decisions and the monitoring of 

pathogen in wildlife supply chains is 

insignificant or not included. The latest 

reforms after the COVID-19 pandemic are an 

indicator of increased awareness of the 

problems, but the implementation is slow and 

unequal across the nations. 

Therefore, in order to minimise the risk of 

zoonotic spillover, there is a need to 

implement extensive legal changes. These are 

enhanced CITES with built-in public-health 

measures, harmonizing sanctions using an 

international framework on wildlife 

trafficking, incorporation of One Health 

principles in trade regulation, the creation of 

scientific methods in species and pathogen 

detection, and collaboration in law-

enforcement by countries across borders. 

Demand-reduction measures, community-

based intervention, and long-term 

international investment in wildlife-crime 

enforcement will also be effective to prevent 

it on a long-term basis. Until these loopholes 

are sealed the world will continue to be 

susceptible to new outbreaks that arise as a 

result of wildlife trafficking. Bio-diversity 

conservation and the protection of the health 

of the people are therefore necessitating the 

strengthening of legal systems and the 

increase in global cooperation. 
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