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INTRODUCTION

Zoonotic diseases—diseases that move from animals to humans—present deep and dynamic
threats to global health. This report is a synthesis of a 15-country global study that investigates the
systems of animal use that drive zoonotic disease risks and critically examines the regulatory frameworks
that govern them. The purpose of this research is to shed new light on human-animal interactions and
their broader implications for global health security. Observations drawn from these case study reports,
grounded in original research and authored by in-country experts, form the foundation of this analysis."
This report brings forward new examples, gathered from across six continents, to describe the landscape
of zoonotic risk from a global perspective.

This synthesis report begins with a descriptive analysis of animal markets, which are high-
risk locations for zoonotic spillover, and explores the many forms that these markets can take. It then
examines the sources supplying these markets, including the capture and trade of wild animals, the
wildlife farming industry, and the livestock industry. In doing so, it seeks to sketch some of the most
common pathways of zoonotic disease emergence and analyze the supply chains that move animals
and pathogens across the globe. The report subsequently analyzes how the systems that are currently
in place respond to the disease outbreaks that occur within these industries. Finally, the report focuses
on the need to improve regulation in order to better address zoonotic risks and examines how some

countries are undertaking this challenging task.?

Animal Markets and Zoonotic Disease: A Global Synthesis Report 5



George Steinmetz / Berbera, Somaliland 2023

ZOONOTIC DISEASE IN CONTEXT

Zoonotic diseases include some of the most common and most dangerous diseases on Earth,
from rabies and Lyme disease to HIV AIDS, Ebola hemorrhagic fever, SARS, and Plague.® Spillover
events, in which zoonotic pathogens jump the species barrier from animals to infect humans, are the
dominant source of all emerging infectious diseases.* ® ¢ Such spillover events have ignited outbreaks that
sprawl across the globe, leading to large-scale losses of life and trillions of dollars in economic damage.”

Spillover events often take place during a moment of close contact between humans and
animals, either alive or dead. And many of the interactions that cause zoonotic spillover are driven by
animal industries. Spillover events can occur at any point along animal supply chains: in pet stores
and slaughterhouses, at live animal markets, on farms, in backyards, and at kitchen tables. And while
the human-animal interactions that create opportunities for spillover pose serious risks to global health
security, many of these interactions are poorly understood and poorly regulated, as are the supply chains
along which they occur.

Human-animal interactions take place regularly in every country studied in this report, and each
interaction contributes to global risk. Pathogens, spread through human movements and the movements
of animals, can reach every corner of our interconnected world in a matter of days.® Diseases can move
from the most remote places on Earth to the most densely populated ones, from the frontiers where new
roads are being etched into the forest to the central spokes of cities that connect superhighways. Animals
are transported across oceans and mountains, which were once natural boundaries, now erased by
globalization.

Even in the face of these global threats, many countries fail to see themselves as contributors
to global risk. Too often when confronting disease outbreaks, nations have regressed into the kind of
nationalistic thinking that advocates sealing off borders and scapegoating other countries and their

Animal Markets and Zoonotic Disease: A Global Synthesis Report 6
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cultures, behaviors, and practices. But this kind of us-versus-
. . . them thinking is harmful and counter to the type of collective
Human-animal interactions take

action required to address these threats. Such an approach

lace regularly in every countr
P 8 4 Y Y may also ultimately be ineffective at preventing the cross-

studied in this e and each border spread of pathogens that are ten-thousand times

interaction contributes to global risk. smaller than the head of a pen.® '° In truth, a threat anywhere
is a threat everywhere, and nationalistic thinking can only
distract from, but cannot overcome, this fundamental point.

Animal commerce, in its various forms, is a dominant driver of zoonotic spillover. It is linked with
the emergence of SARS, MERS, Nipah virus infection, HIN1 “swine flu,” COVID-19, and others. Humans
use animals and animal parts on an enormous scale. Some serve as food, others as fur or fiber, for pets,
perfumes, or medicine, for decoration or dyes, for entertainment, for research, cosmetics, instruments,
and hundreds of other uses as well. The largest of these industries is animal agriculture, but zoonotic risk
can come from anywhere. Palm civets, for example, sometimes raised to produce perfume or specialty
coffee made from their droppings, are thought to be the source of the SARS epidemic.

These human-animal interactions are set against a backdrop of environmental change marked by
warming climates, population shifts and expansion, large-scale changes in land use, and growing demand
for animal protein.™ "2 '3 Each of these forces increases pressure on wild spaces, forcing wild animals into
closer contact with humans and domestic animals, creating new opportunities for disease emergence and
transmission. At the same time, the international trade in animals has introduced native species to exotic
ones, and domestic animals to wildlife. In this way, animals are exposed to new pathogens, creating more
potential pathways through which disease can reach humans.

Both the general public and policymakers lack knowledge about a wide range of animal
industries, as well as the risks they carry, and yet, this information is essential to informing policy
responses that aim to mitigate zoonotic risk.'*'* From remote roadside vendors selling the meat of wild
animals to industrial animal production facilities that hold millions of animals together in vast indoor
warehouses, many forms of animal industry are poorly regulated, while others remain unregulated
altogether. This is true even as animal use and consumption continue to increase globally, and as
zoonotic outbreaks are becoming increasingly common, with diseases emerging faster than ever before.®
17 18 19

While the risk of zoonotic disease can
never be eliminated, the global landscape The global landscape of risk, driven by human use

of risk, driven by human use of animals, of animals, continues to evolve in ways that are both
continues to evolve in ways that are both in creasingly and unnecessarily dangerous.
increasingly and unnecessarily dangerous.

At many levels of government, policymakers

must decide which of these risks they are willing to accept and how to make such determinations. But

in order to engage in meaningful discussion about these choices, there must be a clear view of existing
practices and the risks they entail. This report provides such a view and lays the groundwork for the kind

of efforts required to reduce and mitigate global health risks posed by animal industries.

Animal Markets and Zoonotic Disease: A Global Synthesis Report 7
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ANIMAL MARKETS

Animal markets are formal or informal sites of exchange where animals or their parts and
products are presented for sale to customers. The definition of animal markets is broad and blurry—
perhaps best described by example. Animal markets, as this report defines them, include a roadside
stand selling wild meat in Ghana, a traditional medicine market in China offering remedies made from
animal parts, a livestock auction in the United States, a market offering dogs and cats for sale as pets in
Israel, and one that offers different species of poultry for slaughter onsite in Hong Kong. At some markets,
animals are slaughtered onsite for the purpose of human consumption. These are known in some regions
as “wet markets,” but they are far from the only type of animal markets.2° Some animal markets sell
only live animals, while others sell only dead ones, including meat, skins, or other parts. Many markets
sell both live and dead animals onsite. Animal markets may sell wild animals, domestic animals, or
some of each. In some markets, animals may be sourced and sold both legally and illegally, sometimes
by the same vendor. The diverse forms that animal markets take make them difficult to delineate and
conceptualize.2' One common element shared by all forms of animal markets is that they present a threat
of zoonotic disease and facilitate opportunities for pathogens to move from animals into humans and
other animals.

Zoonotic risk is found wherever these markets are found. The same is true of the source
industries that feed these animal markets as well as the supply chains that run through them. When
accounting for zoonotic risk, animal markets should be viewed longitudinally in their broader context to
understand how zoonotic risks change and flare at different points in time along supply chains.

Structural qualities of animal markets make them particularly high-risk locations for zoonotic
spillover, and those markets where live animals are present pose the greatest danger of spillover of viral
pathogens. This is significant because viruses, more so than any other class of microbes, are considered

Animal Markets and Zoonotic Disease: A Global Synthesis Report 8



the most likely to ignite future pandemics.?? For these reasons, this report primarily focuses on markets
selling live animals.

Animal markets where animals are stored alive

. . and often slaughtered on site are critical touchpoints where
Animals Of many kmdsf rom many pathogens can move and have moved from animals into

different places are aggregated in a humans. Here, in these markets, large numbers of people

single place for sale, providing those and animals, from a range of different species, are brought
pathogens an ideal venue to mix, together in close proximity sharing space and exchanging
mutate, and move into new hosts. pathogens. Animals of many kinds from many different places

are aggregated in a single place for sale, providing those

pathogens an ideal venue to mix, mutate, and move into
new hosts.??. SARS, MERS, H7N9 influenza, H5N1 influenza, and possibly COVID-19 all are believed
to have first spread to humans in animal markets.?* 25 26 27 |n early 2020, as the COVID-19 outbreak
advanced, in many places these markets were shuttered and splashed across headlines. It is important
to acknowledge that animal markets operate in some form in nearly every country on Earth; they are not
unique to any particular country or culture. For example, there are more than 80 such animal markets in
New York City, where they are considered hotspots for disease transmission; several of these markets
have had to kill every animal on site in recent months to contain the spread of another zoonotic virus,
H5N1 avian influenza.?®

LIVE ANIMAL MARKETS AS A SOURCE OF THE SARS EPIDEMIC

SARS is believed to have spilled over at an animal market in China, where wild civets were held in tight wire cages. A
2004 study found that approximately 80% of civets at an animal market in Guangdong Province of China tested positive
for SARS-CoV-1 infection, while tests showed that civets tested during that same time period on farms were virtually

free of the virus, suggesting that the market systems and conditions might have led to the increased rate of infection.?°
Another study a year later showed that the viral load (and associated risk of transmitting SARS-CoV-1 to humans)
increased with each day a civet stayed at the market, which suggests that many civets were infected after arriving at the
market by other animals carrying the virus.*® SARS virus was also found in other species of wildlife at live animal markets
including racoon dogs and Chinese ferret badgers.®” Research found that wildlife traders and butchers who handled civet
cats at the market tested positive for the virus at much higher rates than vendors selling vegetables.* These findings
demonstrate some of the reasons why animal markets are a key nexus for the spread of pathogens among animals of
the same and different species and for the spillover of pathogens to humans.

Jo-Anne McArthur /SThEggosts g O“rMaCh"‘eg‘e F e Media 8 K S 53 # Animal Markets and Zoonotic Disease: A Global Synthesis Report




ANIMAL MARKETS

Animal markets exist in some form in every country included in this study. They are present
across the globe from China to South Africa to Peru and the US. The format, structure, and dynamics of
each market are context-dependent, serving local needs and sometimes catering to particular cultural
groups. These markets take myriad forms and bring together for sale some of the rarest and most
common animals on earth, from monkeys, pangolins, bats, frogs, and owls to poultry, pigs, and dogs—
caged or otherwise held near one another in conditions that facilitate disease transmission.®

Animal markets are supplied by each of the source industries explored in this report—livestock
production, wildlife farming, and the wildlife
trade. Yet, while animal markets are just one

node on the supply chains that move animals While animal markets are just one node on the

and pathogens across the globe, they are supply chains that move animals and pathogens

nonetheless a critical one—a place where a

across the globe, they are nonetheless a critical

confluence of risk factors come together at a

. . . one—a place where a confluence of risk factors
single physical location. These markets have P f f f

proven to be a flashpoint for zoonotic spillover come together at a single physical location.
and spread, marked by an unnatural mixing
of species, dense quantities of humans and

animals, and high-risk interactions between the two groups.3* 35 %

ANIMAL MARKETS GENERATE AND INCREASE OPPORTUNITIES FOR ZOONOTIC
TRANSMISSION BY:

. AGGREGATING ANIMALS IN LARGE NumBERS FROM MANY DIFFERENT SOURCES
A. THIS INCREASES THE RISK THAT ONE OR MORE OF THE ANIMALS IS CARRYING PATHOGENS THAT COULD
CAUSE DISEASE IN HUMANS.
B. It ALLOWS OPPORTUNITIES FOR RATES OF INFECTION TO SPREAD ALONG SUPPLY CHAINS AS ANIMALS ARE
MOVED TO MARKET.
II. INCREASING INTERSPECIES CONTACT
A. THIS FACILITATES THE TRANSMISSION OF PATHOGENS BETWEEN DIFFERENT SPECIES.
B. IT INCREASES THE NUMBER OF POTENTIAL INTERMEDIATE HOSTS.
1. [ENHANCING THE RISK THAT A PATHOGEN WILL OBTAIN THE CAPABILITIES NECESSARY TO INFECT
AND CAUSE DISEASE IN HUMANS.
C. IT INCREASES THE NUMBER OF POTENTIAL PATHWAYS THROUGH WHICH A PATHOGEN CAN REACH HUMANS.
1l. FosTeERING HiGH-Risk INTERACTIONS BETWEEN HUMANS AND ANIMALS
A. DIRECT AND INDIRECT CONTACT WITH ANIMALS AT THE MARKET INCLUDING HANDLING, SLAUGHTERING,

AND PROCESSING FACILITATE THE SPILLOVER OF ZOONOTIC PATHOGENS TO HUMANS.

Animal Markets and Zoonotic Disease: A Global Synthesis Report 10



Diversity of Forms and Uses

Animal markets are as ubiquitous as they are diverse, from the wild meat markets of Amazonia
and Northern Indonesia, to the live poultry markets of New York City, the Kafr Qasim Bird Market in
Israel, and the sprawling Faraday Muti Market selling traditional
medicines and foods in Johannesburg, South Africa.

In many of these locations, different types of live animal Animal markets are as
sales happen in parallel at the same site. Contributors in the UAE ubiquitous as they are diverse.
relayed that this is the case with the songbird markets of Abu
Dhabi where brightly colored exotic birds are sold as pets near
other birds who are sold for food. In some locations, such as, the Sharjah Livestock Market in the UAE
and in many other sites throughout Kenya, animal markets are key locations where livestock farmers
sell their animals to small production operations or to “middlemen” who then aggregate the animals and
move them onwards for slaughter at major slaughterhouses, or for live export.®” Some markets with live
animals—such as the Canton, Texas flea market, hosting thousands of sales booths and attracting up
to 500,000 shoppers per event—focus solely on animals sold as pets.® Each animal market reflects the
local culture, diet, and socioeconomic conditions of the community it serves.

£ J
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ANIMAL MARKETS

Animal markets take different physical forms, and the physical features of the market, from
its architecture, to its organization, to its location within the city, to the way animals are displayed and
stored, can all affect the level of zoonotic risk. Some are established open air markets; others, informal
collections of sellers on the side of a road. Others fill large permanent buildings or operate as small
storefronts in metropolitan areas. In all of these markets humans and animals interact in some way. At
each of these sites, live or freshly killed animals are sold for food, medicine, decoration, and other uses.
Vendors may sell a broad range of species from domestic animals, such as dogs, cats, and livestock, to
wild animals including northern pig-tailed macaques, large bamboo rats, brown hawk-owls, keeled box
turtles, and green paddy frogs.*® The size of these markets can vary considerably. In Vietnam, smaller
live poultry markets may sell 66 birds a day, while larger ones sell more than 25,000.%° The largest wildlife
markets trade animals at similarly high volumes. Studies have observed as many as 90,000 snakes,
24,000 turtles, and 500 mammals at a single market site in China, although most trade volumes are

considerably smaller.*' 2 For example, wildlife markets in Laos sell between 22 and 931 wild animals per

day, similar to numbers observed in markets in Equatorial Guinea and those in Myanmar.43 44 45

Animal Markets and Zoonotic Disease: A Global Synthesis Report 12
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Markets are
one of the key locations
where multiple animal
supply chains overlap
and interact. While some
markets specialize in selling
only domestic animals
or only wildlife, in other
markets, vendors offer both
kinds of animals for sale,
sometimes at the same

stall. Markets selling both JoAne MeArthur /\We Animals Media

livestock and wild animals

have historically been more closely associated with rural populations than urban ones, but this may be
changing, as wild meat markets that cater to urban demand
become more formalized—a trend that may increase zoonotic

While some markets specialize in risk.

selling only domestic animals or only
wildlife, in other markets, vendors
offer both kinds of animals for sale,

sometimes at the same stall.

The Wildlife Trade

Live Animal Markets

Wildlife Farming Livestock Production

Animal Markets and Zoonotic Disease: A Global Synthesis Report 13




Supply Chains

Animals sold at animal markets are sourced from each of the three major animal industries
discussed in this report: livestock production, wildlife farming, and the wildlife trade. The movements of
animals into and within
animal markets are a
major driver of disease
transmission. Rates of
infection can increase
as animals move along
supply chains; some
of these supply chains
are long and the risk of
disease transmission
is particularly high
where more interactions
between animals occur
prior to entering the
market.*® 47 Similarly,
the risk of disease
transmission extends
past the point of sale
and can carry beyond
the confines of the
market. Traders may
purchase animals and
later resell them. Buyers

sometimes take live

Resha Juhari / We Animals Media

animals home with

them, and in addition,
in cases when unsold

. The movements of animals into and within
animals from the market are sent back to

nearby farms, pathogens brought back from animal markets are a major driver of disease
the market may infect other animals or people fransmission.

at those locations.*®

Market Operations and Zoonotic Risk

Animal markets have long been considered hot spots for the spillover and spread of zoonotic
pathogens and have been linked to the emergence of several of the most deadly viruses of the last 30
years. Animal markets and the supply chains that support them facilitate the types of intimate interactions

that allow for disease transmission. It is both the human-animal interactions and the animal-animal

Animal Markets and Zoonotic Disease: A Global Synthesis Report 14



interactions

that drive risk at
these locations,
especially when
they are densely
populated by
humans and
diverse species
of other animals.
With a wide
range of species
present, there are
more potential

pathways

Kelly Guerin / We Animals Media ' - A S through which a

pathogen might
reach humans.*® For example, a flying fox might be infected with a virus but unable to transmit that virus
directly to a person. However, if that animal infects other animals of different species at a market, one
or more of them might provide
a more effective pathway to
transmit that virus to humans.

. One of the defining features that makes these markets
One of the defining features

that makes these markets particularly dangerous is this mixing of species, which

particularly dangerous is this can allow a pathogen additional opportunities—akin to a
mixing of species, which can buffet of different intermediate hosts through which it might
allow a pathogen additional acquire the ability to infect humans.

opportunities—akin to a buffet
of different
intermediate
hosts through
which it might
acquire the ability
to infect humans.
The
following list
describes some
of the qualities
of markets that
increase zoonotic
risk:

Kelly Guerin / We Animals Media
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e Wide Variety of Sources: Animals pulled from a diverse set of sources and producers arrive at the
market, bringing with them pathogens from those locations as well as other pathogens that they may
have been exposed to in transit. Some animals are sourced directly from the wild, while others come
from captive wildlife farms or livestock producers. It is common for animals to come from a variety of
sources, ranging from large, industrial production facilities to small independent farmers. For example,
in Pennsylvania, animal markets source poultry from an average of almost 30 different suppliers.%°
If animals at even one of those operations are infected, that disease may spread to others at the

market.

e Aggregation of Animals Along Supply Chains: Producers might bring the animals to market
themselves or sell them through a middleman, someone who collects animals from multiple locations,
bringing them to market for sale.5' En route for sale, animals might be put in cages or boxes, loaded
in a car, truck, trailer, or walked along roadsides as is common in Rwanda. While some animals
ride directly to the markets, others might be kept at a home or warehouse as they are awaiting sale
allowing more time for any pathogens to spread from one animal to the next. Even when animals are
no longer present, transport trucks that ferry empty crates back and forth from farms to markets have
been found to carry pathogens.%?

e Conditions That Facilitate Pathogen Transmission Among Animals: Along those supply chains
and at the markets themselves, animals of different species, sometimes representing a broad range
of taxonomic groups, are held together, often in poor conditions that can increase stress and make
animals more susceptible to disease, weakening their immune response. Poor sanitation often
associated with such conditions also make it easier for pathogens to spread through the environment
from one animal to another. Animals may be displayed on long wooden tables, stacked in cages,
or kept on the ground on tethers. Wire-bottom cages allow fluids from animals above to drip down
and infect animals below. Blood, saliva, feces, urine, and waste can spread pathogens pre- or post-

slaughter.

' Synthesis Report 16




e Carryover of Animals and Introduction of New Pathogens: Often, there is significant carryover of
animals from one day to the next, with some animals remaining onsite for weeks, allowing pathogens
to persist despite any regular cleaning.®® While animals stay at the market before being sold, they
collect pathogens from other animals and from the environment. The viral load increases with time,
and may peak around one week, as healthy animals are exposed to new shipments of sick ones.
Daily introduction of new animals into this environment provides optimum conditions for pathogens
such as influenza viruses to thrive.>* And even when markets are deep cleaned, disinfected, left
empty for days, and repopulated with animals from closely monitored sources, pathogens have been

found to return to markets within a matter of weeks after the animals do.5® %6

e Multiple Potential Pathways: As animals are aggregated in these marketplaces for sale, so too are
their pathogens, which come from different taxonomic origins, providing pathogens an ideal venue
to mix and mutate.®” This is one reason why animal markets where many species are held together
have proved such potent places for infection. The wider the range of species present, the greater
the risk of a pathogen making its way into humans.%® Animal markets provide viruses numerous and
different kinds of intermediate hosts through which to reach humans. The more species, the more

potential pathways, the greater the chance of spillover.

TSk i
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e Low Biosecurity: Animal markets generally have very low biosecurity. Domestic animals such as
dogs and cats sometimes wander the grounds, as well as wild animals including birds and rodents
looking for food. While some markets limit sales to a single species, most do not. Some markets that
sell both domestic animals and wildlife separate the two groups into different sections of the market;
however, others allow sales to take place side-by-side, increasing the amount of contact between
animals at the market. Some animals are sold alive; others are killed on site, chopped on wooden
blocks and hung from ceiling racks or poles.®® Live and dead animals are sometimes kept in close

proximity.

e Close Interactions with Humans: Buyers often handle, hold, and examine the animals in ways that
facilitate zoonotic transmission. Vendors do the same, in some cases slaughtering and processing
animals on site for sale. These kinds of close interactions, particularly where there is direct contact
between humans and animals, including their fluids, are precisely the kinds of interactions that
facilitate the exchange of pathogens. In some cases, no precautionary measures are taken to prevent
disease transmission during slaughtering and handling of the animals. For example, in the Ghazipur
market In India, chickens often are skinned and de-feathered with bare hands and without protective

gear.

e Disposal Practices: Disposal also presents disease concerns, with reports of gutted carcasses and
blood improperly discarded, sometimes left in public spaces and in open trash cans.®® Animal parts
may be left on the ground, on tables, and in immediate contact with those working at the market or
shopping. In Ghana, waste materials from the slaughtered animals are sometimes discarded on the

ground just outside the abattoirs.

Animal Markets and Zoonotic Disease: A Global Synthesis Report 18



e Lack of Sanitary Precautions: Sanitation and hygiene often are lacking at animal markets,
amplifying the disease risk. Roadside markets in Angola, for example, sometimes keep cuts of meat
looking fresh by repeatedly splashing them with the blood of more recently killed animals.®? At the
markets, there usually are few handwashing stations, and, in indoor markets, air flow is often limited.%®
Certain surfaces help foster the spread of pathogens. The wooden chopping blocks used for slaughter
and butchering are of particular concern in facilitating disease spread, as these and other reused
equipment can further distribute pathogens.® In Vietnam, wooden chopping blocks are repeatedly

wiped down throughout the day with the same wet cloth rag.%
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Cultural Drivers

Consumer demand supports animal markets across the globe, and these markets supply animals
for many different purposes. Some customers value markets for the social functions they provide; others
are driven by necessity or convenience, and others still seek out markets because of concerns about
quality assurance or because these venues are the only ones that offer traditional remedies, illegal goods,

or other hard to find products.
These markets can function as important

Many people who seek out animal markets do . : .
meeting places for people, serving as a social

so because they want to see the animal alive. activity as much as an economic one—important

to the individuals who attend them but also to

the community at large.®® Markets sometimes
function as the focal point of a person’s weekly routine, a one-stop shop for all food supplies as well as
for social interaction. Animal markets can
also act as part of a restaurant operation,
where live captive animals, often from
multiple species, are kept onsite for
consumption—a practice that poses
serious risks of disease transmission.®” 8
8970 For example, in Vietnam, customers
drink rice wine mixed with the blood of
snakes, goats, and tortoises, selecting a
live animal kept at the restaurant, then
witnessing or assisting with the animal’s
slaughter, before eating the animal’s
organs and drinking the blood.”

Many people who seek out
animal markets do so because they want
to see the animal alive. This desire may
be because they want to inspect and
appraise the animal’s health or quality,
or because they want to observe the
animal being killed to ensure freshness

or adherence to a particular religious Dario Endara / We Animals Media
custom, such as kosher or halal (which

are drivers of live animal food markets, including in industrialized nations). Customers often handle or
interact with the animals as they appraise them.”? These markets are important sources of animals for
religious ceremonies. For example, each year, more than 20 markets in Israel conduct onsite slaughter of
chickens, more than 40,000 animals in total, for kapparot, a Jewish religious ceremony of atonement.”™ 7
These markets are also a source for animal products used in traditional medicines; at these sites, animal

parts, both raw and processed from a range of species, are sold.”

Animal Markets and Zoonotic Disease: A Global Synthesis Report 20




Animal markets may also be driven by necessity. This is especially true where a lack of cold
storage means animals must be brought to the market alive. Particularly in rural communities, live animal
food markets sometimes provide one of the only accessible affordable food sources for local residents.”
In Bangladesh, more than 90% of poultry is sold through these markets either alive or freshly killed.”” On
the supply side, these markets represent a key outlet for many small-scale producers whose harvest is

Dario Endara’/ We Animals,Media

not large or consistent enough to sell to more formal commercial buyers. The clientele at animal markets
is often diverse, from poor subsistence buyers to wealthy individuals seeking luxury goods and exotic
meats. In some countries, such as Vietnam,
the meat from these live animals, especially
free roaming wild animals, is sometimes

The clientele at animal markets is often diverse,

intended to signal personal wealth and .
g from poor subsistence buyers to wealthy

status.”®

Markets may also cater to those individuals seeking luxury goods and exotic

outside of the community where they operate. meats.
Roadside stands selling wild meat dot the

countryside tracing the bus route from Accra
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to the Northern cities of Ghana. Animals are on display to sell to urbanites passing through on buses from
one city to the next. Sometimes these animals are considered too valuable to be eaten by the hunters
who caught them and are instead sold for profit to passing travelers. In other cases, markets cater

to tourists from abroad. The types of goods sold at these markets may be rooted in cultural practices

or merely a reflection of what sells to foreigners looking for exotic novelties and souvenirs from their

travels—a monkey foot keychain, a dried bat, or a tiger tooth medallion threaded with a string.”

For some, for example, in urban communities in Ghana, these markets provide a link to the
past—a way of sourcing the animals they ate as children and connecting to their roots, though they live
in cities now.?° In some cases, urbanization may actually increase bushmeat consumption in cases where
urban demand is significant enough to foster the creation of consolidated supply chains supplying more-
established, urban markets. And in some locations, such as West Africa, some animal market transactions
are being replaced by online sale of bushmeat, often facilitated by social media sites such as Facebook.®"
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Challenges of Regulating Animal Markets

The nature of animal markets —often fluid and transient—makes them difficult to regulate and
police. In some cases, markets exist on the peripheries of regulation in hard-to-reach places. In many
cases, vendors set up shop one day and are gone the next, making them unpredictable objects of
regulation. Sales can be driven by chance: sellers seizing opportunities to market the animals they can
find, on some days selling many animals, and on other days, none at all. The informal nature of some
markets does not lend itself easily to formal regulation—does one bring the market to the regulatory

system or the other way around?

George Steinmetz / Burgilo Payam, South Sudan 2023

Policymakers’ attempts to standardize or formalize these markets are often rebuffed by sellers
and consumers. Many officials are reluctant to enforce laws related to animals either because they do
not believe them to be important, because of the sensitivities involved, because they are not confident in
their own ability to identify species or handle animals, or for other reasons. This may be especially true in
smaller communities, where enforcement officials have personal relationships with vendors or face strong
social pressure from the community not to enforce the laws stringently. In some places, such as the
shanty towns surrounding Cape Town, animals are used as a form of currency or, as they are in Kenya,

Animal Markets and Zoonotic Disease: A Global Synthesis Report 23



a means to build intergenerational wealth, making regulatory
. enforcement a more challenging task.
Protected species are sold under Ing

Some animal markets are less visible than others,

the table often by the same vendors - _ _
known to people within the industry or community but not to

selling other animals legally. the general public and regulators. At times, animals are hidden
or never on display at all in cases where vendors take orders
for specific species and procure those animals upon request.
Protected species are sold under the table often by the same vendors selling other animals legally. For
example, a seller in San Francisco may have a public storefront on ground level selling only fish and
amphibians but also have a private area in the basement that houses additional rare or illegal species,

such as civet cats or coatimundis.®? In these cases, legal and illegal markets overlap as the illegal trade

¥
b
A

George Steinmetz / New South Wales, Australia 2022

intermixes with and follows the legal trade. Where enforcement does exist, it can be half-heartedly
enforced and easily thwarted. When inspectors visit wild meat markets in Amazonia, they often arrive in
the afternoon, and sellers have learned to simply market their wild meat earlier in the day.%

Animal markets also pose unique regulatory challenges because of their cultural and religious
significance. This shield may be strongest where traditional medicine and wild meat are involved. Policy
can become politicized, and in some cases, can be used
as a tool to target—or protect—particular groups. This can

make regulating animal markets more challenging and Policy can become politicized, and in

politically fraught where doing so gives the impression of some cases, can be used as a tool to

singling out particular minority groups. For example, in .
) ] ) target—or protect—particular groups.
San Francisco, the animal markets of Chinatown have
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successfully avoided the enforcement of certain regulations by mobilizing the political power of Asian-
American voters.8* Cycles of mistrust, as well as fears of political incorrectness, can undermine regulation
of the risks that markets pose.

Despite the deep and broad zoonotic disease risks that animal markets present, any attempts to
close such markets completely is often met with strong resistance. China, for example, has been closing
and reopening live poultry markets cyclically—taking up and then abandoning efforts to curb the practice
of live poultry slaughter at markets in order to respond to the serious risks of zoonotic disease (particularly
avian influenza) that these markets present.® Such prohibitions pose complicated trade-offs, felt most
acutely in places where people are dependent on animal markets for food security.®¢ Accounting for the
diversity of these markets and disentangling animal vendors from those selling other foods and goods is
an important first step towards understanding the zoonotic risks these markets pose, as is differentiating
the types of animals sold and the purposes these sales serve. In many cases, there may be simple,
practical regulations that could reduce the risk of disease transmission. Some of these measures might

include:

e Better separation of animals and animal species.
For example, rotating market days for each species
may help to reduce risk (pigs on Tuesday, chickens
on Wednesday).

e Separating livestock from wildlife and all animals
from other types of food sold at the market, such as
vegetables.

e Reducing the number of vendors and supply
sources.

e Limiting the length of time that animals stay in the
market.

e Increasing ventilation and adding handwashing
stations.

e Improving the health of animals sold by providing
them better conditions and minimizing interactions
with them.

e Limiting customer interactions with live animals.

e Solid bottom cages that limit the exchange of fluids
between animals awaiting sale.

e Regular cleaning (in places where running water is
available).

e Reducing stocking densities to ensure adequate
space between animals.

e Preventing multiple species of animals from being
held together in close proximity or in the same cage.
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In some cases, simple changes such as

. .. . these have proven effective. With voluntary guidelines
Animal markets are critical points for P e

L . in place in 2003 in the US that included quarterly
transmission for zoonotic pathogens. But

cleaning and disinfection, unannounced inspections,

they are just one point in a tangled, larger and enhanced record-keeping, the incidence of avian

lattice that moves domestic animals, wild influenza in New York live bird markets fell from 60% of
ones, and everything in between. those birds tested in the early 2000’s to zero in 2019.%”
8 89 Despite these improvements, there has been a
spate of influenza outbreaks at US live animal poultry
markets in recent years, suggesting that disease risks remain, some of which may be inherent in these
markets’ design.
Animal markets are critical points for transmission for zoonotic pathogens. But they are just one

point in a tangled, larger lattice that moves domestic animals, wild ones, and everything in between.

—
-
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Jo-Anne McArthur / We Animals Media

SOURCES OF ANIMAL MARKETS

Animals entering animal markets come from a variety of different sources. Most significant among
these are the wildlife trade (undomesticated animals captured from the wild), wildlife farming (wild animals
produced in captivity), and livestock production (captive production of domestic animals). Each of these
source industries involve a unique set of practices and associated risks. But these three industries are not
brightline categories, and at various points, the forms of production

associated with them overlap and sometimes interact. For

example, animals captured from the wild through the wildlife trade Each of these source industries
may later be sold to wildlife farms. In either case, zoonotic risk is involve a unique set of
inherent in many practices across all of these industries. practices and associated risks.

Animals from these three sources—from the wild, from
captive wildlife farms, and livestock production—move through a
diverse set of supply chains to reach users and consumers. Each source supplies many unique supply
chains. For example, a wildlife trapper might sell some animals through the online pet trade, others to
restaurants or to traders as wild meat, and the remaining animals directly to his friends and neighbors for
use in traditional medicine. Some supply chains feed animal markets; others do not.
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Sources Supply Chains Users and Consumers
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The Wildlife Trade

Animal
Markets

Livestock Production w .
Several sources supply Animals are moved through a wide Animals are used for a many
animals to various trades variety of different supply chains. purposes, for example, as pets
and industries Some of these supply chains pass or for food

through animal markets

.. . Examining these source industries and the supply chains
Many critical human-animal

. l b through which animals move is essential to understanding the larger
touchpoints occur long before L - . .
P 8 f landscape of zoonotic risk. Many critical human-animal touchpoints

animals ever reach markets. occur long before animals ever reach markets. Other animals are
themselves never brought to a market but nonetheless contribute
to zoonotic risk at animal markets by interacting with animals, who
are brought to market, prior to being sold. Rates of infection can grow along supply chains as animals
are aggregated and transported together for sale. While animal markets are critical sites for zoonotic
transmission, these markets do not exist in a vacuum, and for the purposes of a comprehensive risk
analysis, should be placed and examined in context. Focusing exclusively on physical markets may
overlook other high-risk interactions between humans and animals that are occurring elsewhere in the
supply chain. It also ignores the risk from supply chains that never intersect with animal markets at all.*
Examining markets, sources, and supply chains is the only way to fully account for zoonotic risk and to
understand each within this broader framework and in relation to one another.
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The wildlife trade describes the sale or exchange of wild animals—alive or dead—as well as their
body parts and products. The trade encompasses hundreds of millions of animals a year and carries
substantial zoonotic risk—driving an even greater number of opportunities for pathogens carried by
wildlife to jump to humans.®! ®2 Spillover opportunities
are present along wildlife supply chains from the

caves, forests, ponds, nests, and dens where animals .. . .
P Outbreaks of zoonotic diseases, including

H5N1 avian flu, Ebola, SARS, AIDS, and

mpox, have been traced back to the wildlife

are captured to the restaurants, homes, and stores
where they are consumed or kept. The wildlife trade
presents a significant pathway for transboundary
movement of pathogens and for the emergence of trade, where the p otentialf or zoonotic
new outbreaks of infectious disease.? % Qutbreaks of spillover is high and well-documented.
zoonotic diseases, including H5N1 avian flu, Ebola,
SARS, AIDS, and mpox, have been traced back to
the wildlife trade, where the potential for zoonotic spillover is high and well-documented.® %
The wildlife trade contains both legal and illegal factions. It is difficult to disentangle legal and
illegal supply chains or to obtain precise estimates for either, but the legal wildlife trade is currently
valued at over $300 billion annually, and the illegal trade is roughly estimated at $20 billion annually.®”
% 99 Although most of the wildlife trade is legal, much of it is
poorly regulated, and profound gaps in both data and disease
surveillance mean that much remains unknown about the
Alth ough most of the wildlife trade is trade and the zoonotic risks it carries.’® °' Where regulations
legal, much of it is poorly regulated. do exist, often they are grounded in conservation, and few

have any connection to public health.
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THE WILDLIFE TRADE GENERATES AND INCREASES OPPORTUNITIES FOR ZOONOTIC
TRANSMISSION BY:

I AGGREGATING WILD ANIMALS FROM DIFFERENT SOURCES AND/OR SPECIES TOGETHER IN WAYS OR NUMBERS THAT
WOULD NOT OCCUR IN NATURE:
A. THIS ALLOWS PATHOGENS TO SPREAD FROM ONE INFECTED ANIMAL INTO OTHERS OF THE SAME OR
DIFFERENT SPECIES.
1. INCREASING THE SPREAD OF DENSITY-DEPENDENT PATHOGENS.
2. HEIGHTENING THE LIKELIHOOD OF A PATHOGEN ACQUIRING NEW CAPABILITIES AND GENERATING
NEW FORMS.
B. It DRIVES INTERACTIONS BETWEEN DIFFERENT SPECIES OF WILD ANIMALS THAT WOULD NOT OTHERWISE
INTERACT BUT FOR HUMAN INTERFERENCE, CREATING OPPORTUNITIES FOR PATHOGENS TO MOVE INTO NEW
HOST SPECIES.
1. MAKING SPECIES SUSCEPTIBLE TO DISEASES THAT MIGHT NOT OTHERWISE AFFECT THEM IN
NATURE.
2. CREATING ADDITIONAL PATHWAYS THROUGH WHICH A PATHOGEN MIGHT BE TRANSMITTED TO
HUMANS.
Il. Driving HicH-Risk INTERACTIONS BETWEEN HumANS AND WILD ANIMALS
A. THIS ALLOWS PATHOGENS TO SPREAD FROM ANIMALS TO HUMANS THROUGH DIRECT AND INDIRECT
CONTACT.
1. THE FREQUENCY OF HUMAN-ANIMAL INTERACTIONS ALONG THE SUPPLY CHAIN CREATES MORE
OPPORTUNITIES FOR SPILLOVER.
2. THE NATURE AND INTENSITY OF THESE INTERACTIONS INCREASE ZOONOTIC RISK.
A) FACILITATING CONTACTS BETWEEN HUMANS AND ANIMALS THAT WOULD NOT OCCUR
IN NATURE (SUCH AS HAND-FEEDING AN ANIMAL OR MANUALLY SLAUGHTERING AN
ANIMAL).
111 REDUCING AND ALTERING BIODIVERSITY IN WAYS THAT CAN FOSTER DISEASE EMERGENCE.
A. THIS CAN INCREASE THE RISK OF SPILLOVER WHERE ANIMALS, SUCH AS RODENTS, WHO MAY BE MORE

CAPABLE OF TRANSMITTING ZOONOTIC PATHOGENS TO HUMANS, BECOME OVERABUNDANT.

Zoonotic Disease Risks of the Wildlife Trade

The wildlife trade includes more than 7,500 species of mammals, reptiles, amphibians, and
birds, and presents dynamic threats to global health security.'® Wild animals are believed to be the
source of more than 50%-70% of emerging infectious diseases, a number that appears to be on the
rise.'® 194 Strong evidence suggests that diseases from wildlife have been emerging and reemerging at

unprecedented rates in recent decades, driven by human and livestock encroachment into wilderness

habitat along with the globalization and the growth of online trade.'® These outbreaks are not only
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becoming more frequent but disease richness is also

increasing.'% 107 108 Experts estimate that 1,670,000 viruses g o~
9 P The wildlife trade facilitates close

are said to exist in animal hosts, with the majority yet to be . . .

_ interactions between species that

uncovered or documented.'® "% 1" Many of the viruses that

we know the least about are carried by wild animals. The mlght never occur in nature, and

PREDICT project, which seeks to identify and catalogue exposes native wildlife populations to
new pathogens, has discovered over a thousand novel new foreign pathogens, shuffling the
viruses since it began in 2009, including a new species deck of disease.

of Ebola virus and new species of coronaviruses, among
others.'2 "3 The highest number of these new viruses was
found in areas with a high diversity of species, namely the tropical and sub-tropical areas of Asia, Africa,
and to a lesser extent Latin America, all of which act as key suppliers of animals for the wildlife trade."*
However, while the effort isolated hundreds of new viruses from “the usual suspects”—bats, primates, and
rodents— they also found new viruses in 196 other species of mammals not previously known to serve as
viral reservoirs, speaking to both the breadth and depth of risk.®

The wildlife trade is truly global—practically no country or corner of the world is exempt from the
trade or the zoonotic risks associated with it, and, currently, the volume of international trade in wildlife
and wildlife products is expanding.''® "7 "8 Sources indicate that the international legal trade in wildlife has
increased in value by 500% since 2004, although part of this increase may be attributable to expansion
in the trade of farmed wildlife.® Internet sales have propelled growth in the trade of wild species, and,
in many ways, it is easier than ever to source a panoply of species from around the globe: bats from
Indonesia, song birds from Brazil, porcupines from Ghana, and turtles from the US.

Increasing wildlife commercialization and tighter trade networks are contributing to an
unprecedented scale and speed of zoonotic pathogen movement.° 2! The wildlife trade moves and
intermixes wild animals through opaque and largely unmonitored global supply chains, posing significant
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risk of spreading zoonotic pathogens among animals and to humans. The wildlife trade facilitates close
interactions between species that might never occur in nature, and exposes native wildlife populations to
new foreign pathogens, shuffling the deck of disease. For the majority of these traded animals, there is no
mandatory disease testing.'?2 The diversity of human purposes that wildlife serve make it difficult to even
describe the trade in tractable terms; many different industries from food to fashion rely on the similar

supply chains.

Wildlife Use and Supply Chains

The global wildlife trade is as old as or older than recorded history, driven by hundreds of types
of uses of animals or their body parts and products. Its supply chains extend across all countries and
borders, from the world’s most remote places to densely concentrated urban settings, involving some of
the most impoverished and wealthiest people in the world.'

That being said, it is primarily wildlife use and consumption habits of the wealthy that drive
extractive practices elsewhere in the world, particularly the Global South where biodiversity is highest.
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While only 20% of the rats sold by traders were
infected, that number increased to 32% at animal
markets, and by the time they arrived on customers’
plates in restaurants, the percentage of rats
carrying coronaviruses had more than doubled:

55% percent of those animals tested positive.

However, the movement of wild animals
takes place on a national level as well, for
example, where wild meat is transported from
rural communities along bus routes back to
cities to feed the nostalgic tastes of urbanites
who once made that same journey out of

the countryside themselves. These supply
and demand dynamics move animals across
states, nations, and continents, transported
in backpacks, boxes, on barges, or hitched

onto the side of a motorbike. All the while, as these animals are carried along these trade routes, they are

exposing humans or other animals to the pathogens they carry.

Viswaprem Anbarasapandian

Understanding wildlife supply chains is crucial to understanding the zoonotic risks of the wildlife

trade because each of the human-animal touchpoints situated along these supply chains represents a

potential opportunity for spillover.'* 25 In addition, many aspects of the supply chain itself can shape and

determine the level of zoonotic risk.'® For example, supply chains that pull a large number of animals

from a wide range of species and sources tend to present a greater danger than those that source only a

small number of animals from a less diverse set of species and sources. Factors such as the number of

animals involved, the number of different species included, the length of the supply chain, and the ways in

which animals are sourced, shipped, stored, and processed can all contribute to zoonotic disease risk.

Wildlife supply chains vary in length and scale depending on consumers and their desires, and on

the intended uses of the animals. In source countries such as Angola, Ghana and Brazil, some captured

animals are transported for sale locally, while other animals are sold through major international routes
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and transit hubs in cities such as Hong Kong and countries such as the UAE and Germany for use and
consumption in other countries such as the United States.

As wild animals move through supply chains, risks can not only spread but grow—increasing as
animals are aggregated together in greater numbers. Health declines and the strength of their immune
systems wane as the stress and trials of transport take their toll.'?” Along these supply chains, with
multiple species, or multiple individuals of the same species, injured and otherwise unhealthy animals are
often transported together in close confinement over great distances.

In a study testing for coronavirus among wild-caught field rats in Vietnam, the presence of
coronaviruses significantly increased along the supply chain from rats sold by traders, then sold in
large markets, and finally served in restaurants.’ While only 20% of the rats sold by traders were
infected, that number increased to 32% at animal markets, and by the time they arrived on customers’
plates in restaurants, the percentage of rats
carrying coronaviruses had more than doubled:
55% percent of those animals tested positive.'?

Even where wildlife trade occurs in the

These results demonstrate why understanding )
o S _ open, through formalized legal networks,
wildlife supply chains is critical to understanding

the zoonotic risks posed by the wildlife trade — there is very little monitoring of zoonotic

accounting for both human-animal and animal- diseases.
animal interactions as both contribute to the

overall risk of spillover. The increasing prevalence

of coronaviruses along the supply chain indicates
growing opportunities for inter- and intra-species viral
exchange and recombination, and emphasizes how
the interaction among animals in the wildlife trade
can drive and determine the level of zoonotic risk.°
Given the range of scope and purpose, _
monitoring and accurately mapping trade routes and . ’P

supply chains is extremely difficult, and has been
compared to weapons trafficking in this respect.'"
Much trading is conducted not only illegally but
also informally —amid local pop-up markets and
on roadsides, for example. The clandestine,
unmonitored nature of many wildlife supply chains
contribute to zoonotic risks at every stage. Still,
even where wildlife trade occurs in the open,

through formalized legal networks, there is very little
monitoring of zoonotic diseases.

Wild animals may come into contact with
trappers, traders, middlemen, slaughterhouse

workers, vendors, butchers, cooks, consumers, or

David Chancellor/ Bear Hunting, USA
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others while they make their way through the supply chain.'® 33 Each touchpoint along wildlife trade
supply chains provides multiple opportunities for the spread and spillover of pathogens from animals to
people.”™* Some of the potential spillover points along supply chains are examined in greater detail below.

Capture of Wildlife

Techniques for hunting and capturing animals are marked by high-intensity human-animal
interactions that pave the way for the exchange of pathogens. Collectors wade into ponds to find rare
amphibians, into dens to collect wolf pups, and into caves in the earth searching for salamanders or
bats. They climb trees to gather parrot hatchlings
from a nest or cover branches in glue and wait for
the adults to return and roost.'*> Ungulates are Techniques for hunting and capturing

caught in snare traps. Foxes, bobcats, and other animals are marked by high-intensity

animals step into steel leghold traps where they human-animal interactions that pave the

are held until they succumb to their injuries or until way for the exchange ofpathogens.
the hunter returns. Bats are killed with guns or
slingshots or, sometimes, netted. In other cases,
hunters will break off the tree branch that the bats
hang from, jumping on top of their furry bodies as they hit the ground, wrestling with the bats as they try to
escape and, sometimes, with other collectors who are trying to scavenge them.3¢

Catching these animals presents vast opportunities for bites, scratches, and other close contact
between humans and wildlife species. The process of killing and field dressing wild animals also presents
significant risks of disease exposure, and many hunters may accidentally cut or injure themselves during
this process, augmenting their risk of infection. Animals who are captured to be sold alive are collected
in cages, baskets, boxes, or sacks. Those that survive are later sold, and profit margins tend to increase
each time the animal changes
hands—with the smallest
earnings reserved for local
hunters and collectors.'® The
amounts and kinds of animals
collected are often determined
opportunistically, although local
or international traders may
signal that there is demand for
certain species that hunters
then prioritize accordingly.
While baby animals are prized
for the live wildlife trade and
easier to capture, handling
young animals with weakened

immune systems can carry

David Chancellor / Traditional Hunting, Xhosa People, South Africa
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enhanced zoonotic risks. Collecting young animals often means killing adults; poachers seeking to
capture baby mountain gorillas sometimes kill the whole family group in order to capture a single infant.'®
There are also zoonotic risks that come from encroaching into wild habitats, for example, caves
that are home to colonies of bats.'® %0 As rare species diminish further in number, their sales price
continues to rise, driving
poachers deeper and deeper
into wild spaces to hunt
for the few animals that
remain.'" Along the way,
they might happen upon
other animals to catch and
sell. Some of the animals
they encounter may be alive,
others they may happen
upon might be dead, but
may still be cut up and sold
for parts—for their meat or
bones, or valuable skin and
scales. In Central Africa,
outbreaks of Ebola have

been ignited by hunters

David Chancellor / Trophy Hunting, South Africa

scavenging carcasses of
gorillas, duikers, and chimpanzees that had succumbed to the disease a few days prior.'#?

Trade and Transport of Wildlife

Transporting live animals in overcrowded, confined, and unsanitary conditions results in
increased stress and contact between animals, each of which facilitates the spread of pathogens. When
combined with dehydration and poor nutrition, these conditions undermine animals’ immune functions,
which can lead to both increased shedding of pathogens by infected animals and increased susceptibility
to infection by others.'*

A great number of wild animals die in transit, and sometimes the ratio of deaths to surviving
animals is as high as five or ten to one.'* This so-called “hardening process,” whereby weaker animals
die in or prior to transit, may be an especially dangerous point in the supply chain for spillover risk and
disease spread. Little is known about what
becomes of these dead animals, how they are
Little is known about what becomes of these dead used or disposed of, or what zoonotic isks they

may carry. There are minimal systems in place,

animals, how they are used or disposed of, or _ o
o where they exist at all, for monitoring the health
what zoonotic risks they may carry. of animals in the legal wildlife trade. And there is

no surveillance of disease in the illegal trade.™®
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In places such as Angola and Ghana to Brazil, Vietnam, and Indonesia, often a trader or
middleman will collect whatever animals are on hand or easily obtained, transporting as many different
species in a single trip from a particular hunting region as might be available. To keep hunters near the
borders working, and supply chains moving and
feeding demand in major importing countries such

as the US and China, professional traders and Those who are at greatest risk of zoonotic
traffickers may incentivize poor farmers in rural disease due to direct contact with animals
areas. For example, in Vietnam, professionals receive the smallest share of profits.

provide the rural poor with a “credit” of phones and

hunting gear to invest them in the trade.'*® These

loans create a cycle of dependence whereby locals

must continue hunting and trapping to pay off the cost of this equipment, perpetuating the trade and a
system in which those who invest the most time and are at greatest risk of zoonotic disease due to direct
contact with animals receive the smallest share of profits.

Common patterns of wildlife supply chains can be described as follows:

e Wild-caught animals are hunted and consumed by the hunter or their family without ever being sold.

e Wild-caught animals pass directly from hunters to ultimate consumers. This includes sales to travelers
or traders from small live wild markets or stalls, and accounts for a small percentage of domestic use
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and consumption.

e  Wild-caught wildlife is sold by hunters to wildlife Zoonotic risk from the wild meat trade

farmers, who either sell wildlife locally to traders extends beyond those who consume the
or buyers, such as restaurants, or as “founder
stock” to other wildlife farming enterprises.

animals.

e Wild-caught and/or farmed wildlife is sold to
a trader who transports animals to international
borders and then onward to consumer nations.

e Wildlife is sold directly by professional hunters to
local restaurants; animals are flown or transported
via motorbike, car, or bus to restaurants.

e Ahunter may sell wild-caught animals to
traders, who sell them further along the chain to
middlemen, who eventually sell them to wildlife
meat restaurants and the consumer. When this
route is used, larger numbers of animals —kept
alive if possible, because it brings a higher price in
restaurants and allows restaurant owners to hold
the animal until that particular species is ordered
by customers—are consolidated and sold up the
chain.

e Hunters sell wildlife to middlemen, who sell
directly to a live market or domestic restaurant
and then to ultimate consumers. (This is one of
the most common and important supply chains of
illegal domestic wildlife supply and consumption,
especially for wildlife meat.)

e Hunters sell to traders near the border, who sell
wildlife further to domestic middlemen, who sell
wildlife to professional international traffickers or Jo A MoATthur/ Wo Animals Modi
traders/intermediaries for illegal exports.

e International middlemen/professional traders or traffickers buy directly from the hunters or border
traders; they then export animals to consumer nations and sell them either to wholesalers/importers or
direct to sellers or consumers.
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Use and Consumption of Wildlife

Humans who use and consume wildlife do so for many reasons. Wild animals serve as food,
others are used for fiber, fur, or skin, as pets, for medicine, for ornaments, decoration, or dyes, for
entertainment, for research, for religious purposes, for cosmetics, and for hundreds of other uses too
numerous to name.'#” 148149150 Tyyg of the most common uses reflected across the 15 country case studies
involve the trade of animals as wild meat (also known as “bushmeat” or “game” depending on the country
of origin and sale) and as exotic pets. Each industry presents serious public health threats, and many
of the case studies reflect the ways in which lack of regulation, underenforcement, corruption, lack of
resources, and the intermingling of illegal and legal supply chains dynamically combine to exacerbate
these risks.

als Media

(%)

Wild Meat Consumption

Wild meat describes meat sourced from non-domesticated animals, particularly those who are
captured from the wild.'®" It includes meat from hundreds of species ranging from mammals to birds,
reptiles, and others. Studies have found that even-toed ungulates, such as deer and antelope, are the
most commonly consumed taxonomic group of mammals, followed by primates (28%), bats (15%), and
rodents (15%)."%2 Wild meat is consumed across the world for a host of reasons: it is eaten by indigenous
communities and by impoverished people for whom it may be the primary source of protein, as is the case
in certain areas of Brazil and Angola.
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It is consumed as a staple across rural and
urban communities in Indonesia, and by middle class
individuals seeking to display their status and growing
wealth in Vietham. Wild meat from local species like
wild pigs is eaten in Europe, as is meat that was
illegally smuggled through airports to European
markets from African countries. In the US and South

Africa, wild meat is consumed as a byproduct of

Estimates suggest that more than 12
billion pounds of wild meat is harvested
annually in Central Africa and the

Amazon basin alone.

recreational sport hunting, which occurs on open lands or fenced-in game ranches. In many cases,

wild meat consumption is deeply ingrained in the culture.'s® The trade in wild meat is vast and diverse.

Estimates suggest that more than 12 billion pounds (6 million tons) of wild meat is harvested annually in

Central Africa and the Amazon basin alone.'* 15 % But wild meat consumption takes place around the

globe, and hunters in the US also harvest and consume more than a billion pounds of wild meat each

year.s7 158

The capture, trade, and consumption of wildlife as wild meat has facilitated the transmission of

viruses, including Ebola virus, HIV-1, anthrax, simian T-lymphotropic virus, and SARS-CoV-1 virus, and

spillover associated with consumption of wild

.Evan Price / We Animals Media

meat has been reported across all continents.®
160 161 From 2000-2018, an estimated 68 spillover
events driven by wild meat consumption were

reported.'®?

While more robust research is needed

to describe the transmission pathways linking
wild meat consumption to spillover events, it is
clear that the zoonotic risk from the wild meat
trade extends beyond those who consume the
animals. This risk is present throughout the
supply chain and spillover events can affect
hunters, who Kill or capture the animals; traders
who transport them; butchers who prepare them;
and vendors or restaurant workers selling them
to customers. Zoonotic risk is present regardless
of whether the meat of wild animals is consumed
locally and immediately, or traded through
middlemen regionally and internationally.163 164

Lowest on the supply chain, local

hunters capture and kill wild animals for
subsistence or trade their meat for other food
or essentials. In these cases in lower-income
countries, it is often women or children who
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are responsible for butchering and processing
wildlife, which are sold in street markets freshly
butchered, dried, or smoked.'® Some research
suggests that butchering and preparing wild
animals for consumption may be the most
dangerous point for zoonotic transmission
along wild meat supply chains.'®® For example,
researchers found two new forms of retroviruses
in individuals who hunt or butcher monkeys or
apes in Cameroon.'® This risk is augmented
by the fact that many individuals accidentally
cut themselves during the process of skinning

animals, removing their organs, and chopping

them into cuts of meat.'® In many cases,
particularly but not exclusively in lower-

income countries, the processing and In some cases, laws lose their force, deflated and

consumption of wild meat includes little to no defeated by e complexity ofpractices O

packaging, cooling, disease monitoring or ground.
surveillance, and animals are butchered and

skinned informally, in homes, or in markets

themselves.

Slightly further up the supply chain, hunters and middlemen sell wild meat, which appears in
local markets or stores, typically for consumers with more regular income and from slightly more urban
areas. The venue for these sales range from itinerant “pop-up” markets, mobile markets (e.g., food trucks
or taxis), to enormous, long-term markets where wild animals and wild meat are sold alongside other
goods and livestock.'®® Urban centers in rural regions with high biodiversity represent a large and growing
source of demand. It is estimated, for example, that the 62 urban centers in central Amazonia consume
more than 21 million pounds (10,691 tons) of wild meat each year.'”

Sanitary conditions at these meat markets can facilitate the spread of pathogens. In extreme
cases, blood, bones, intestinal content, tissues, and skin may be scattered in piles around the
marketplace, as in some informal markets in Angola, where buckets of blood are splashed over cuts of
meat to keep them looking fresh, and where the animals consumed sometimes come from the highest-
risk species groups for disease transmission, including primates and bats.'”" 72 In many cases, individuals
preparing wild meat do not wear gloves, masks, or other personal protective equipment. They sometimes
present meat on wood rather than stainless steel surfaces that are easily cleaned.

Higher still in the supply chain, wild meat appears as a menu item in urban restaurants in
countries such as Indonesia, Ghana, and Vietnam. Supply chains bringing wild meat from native habitat
to large urban areas involve multiple interfaces and risk of pathogen spread, especially when, as is often
the case, live, dead, sick, and healthy animals are collected and transported together in confined and
unsanitary conditions before being prepared and eaten. In these cases, contacts among animals, market
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stakeholders, and consumers are direct and dispersed. In Brazil,
for example, animals hunted from the Northeast, Amazon, and

Live, dead, sick, and healthy Central-West regions of the country are brought into population

animals are collected and centers like Sao Paulo and Rio de Janeiro along roadways and
transported together. floated down rivers, changing hands several times along the
way.'"”®
Some wild meat is also exported internationally. Simian
foamy virus and members of cytomegalovirus and lymphocryptovirus genera have been found in wild
meat from non-human primates imported illegally into the US from Guinea, Nigeria, and Liberia.’™ In
West Africa, there are reports of illegal wild meat trade occurring over the border between Angola and
the Democratic Republic of Congo even while the latter was experiencing an Ebola outbreak in 2022.7
European countries also import wild meat smuggled from Africa;

sometimes this meat is disguised or mislabeled.'”® Studies have

estimated 10,000 Ibs (5 tons) of wild meat passes through Charles An estimated 10,000 lbs (5
de Gaulle airport in Paris each week while an additional 1,940 Ibs tons) of wild meat passes
(.97 tons) is brought in luggage through Brussels Zaventem airport in through Charles de Gaulle

i 177 178 i . . .
Belgium. While there have been few attempts to map the global airport in Bl il e,

trade in wild meat, recent research suggests that Central Africa and
Southeast Asia may be among the highest risk regions for zoonotic
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spillover driven by the wild meat trade, with Equatorial Guinea, Guinea-Bissau, Liberia, Laos, and
Vietnam described as notable “hot-spots.””®
Where laws prohibit consumption of wildlife, a portion of activity is driven underground.®® In

response to an Ebola outbreak, for example, a 2013-2016 ban on wild meat may have contributed to

covert hunting and trading of wild meat in some regions of West Africa.'® This is particularly true where

there is a lack of education around such laws or where the education that is provided runs contrary to
personal experience. In such cases, individuals may reason
away well-founded public health concerns: “We have eaten

Efforts to shift consump tion from hundreds of bats, so it can’t be dangerous. If it was, we

wild-sourced animals to captive-bred would have gotten sick already.” A survey, undertaken in
sources have varied in effectiveness. the wake of Ebola, interviewing individuals in Ghana who
hunt bats for consumption, found that less than a quarter
perceived bats to be a source of disease risk, while all
respondents reported direct contact with dead animals and blood. 82
Efforts to shift consumption from wild-sourced animals to captive-bred sources have varied
in effectiveness, but are less successful where consumers place a social premium on “wildness” or
believe such animals to be healthier or increase virility more than their captive-bred counterparts. In
urban centers in Vietnam, eating wild meat has evolved into a kind of gastronomic pastime, driven by
increasing affluence and a
perception that a person can
absorb an animal’s perceived
strength or other qualities
by consuming it.'®® Captive-
bred animals, used either as
a traditional medicine or as
wild meat, fail to convey the
desired message of status
and power many consumers
in that country believe come
from wild animals.'8* 185 186
There is no reliable way for
consumers to verify whether
the animals they are eating
are wild-caught, but the
expense associated with
raising captive-bred wild
animals makes it likely wild-
caught animals are indeed
on the menu. Consumption

Of I|Ve an|mals Sourced Resha Juhari / We Animals Media
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directly from the wild communicates prestige, and intensifying concern about food safety in Vietnam leads
some customers to suspect that wildlife that is already dead in a restaurant has been preserved with
formaldehyde to keep it fresh (a practice wildlife hunters do sometimes engage in); for these reasons,
customers prefer to select and kill the wild animal just before consumption.®” 188 At both markets and
restaurants, holding multiple species of live wildlife together carries serious public health risks.8 19

The political complexities and food security issues associated with wild meat consumption have
led to a reluctance on the part of many nations
to regulate it. This is particularly true with respect

not cross borders or jurisdictional lines. Where security issues associated with wild meat

subsistence hunting and consumption of wild .
consumption have led to a reluctance on the

animals is allowed for the general public or for . .

_ _ o o part of many nations to regulate it.
particular groups, this permission can manifest in

an inability to enforce wildlife consumption laws
writ large—acting as an exception that threatens
to swallow the rule. If an individual hunts an animal and then sells it to feed their family, is this no longer
“subsistence”? Authorities are ill-adept to handle these line-drawing issues. In some cases, laws lose their

force, deflated and defeated by the complexity of practices on the ground.

Use as Exotic Pets

Exotic pets are non-domesticated animals kept as pets for entertainment and companionship.®’!
These animals are also used by some for breeding and selling, while others are kept primarily as status
symbols or novelties.'®® They include thousands of species ranging from geckos and small mammals such
as ferrets or prairie dogs, to parakeets, great apes, big cats, and falcons.' Animals imported to supply
the exotic pet trade are often sourced from areas of high biodiversity, many of which are considered
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hotspots of emerging infectious diseases.'* The legal exotic
pet trade is a multi-billion dollar industry, estimated at $15

Animals imported to supply the exotic

billion annually in the US alone, and the trade is expected
pet trade are often sourced from areas _ L _
to continue to grow globally with increasing affluence.’® In

Of hlgh bzodwerszty » many of which addition, the illegal exotic pet trade is worth billions of dollars

are considered hotspots of emerging globally and plays a key role in the sourcing of many types
infectious diseases. of animals in high-income markets. %
Affluent countries drive much of the demand for
exotic pets, who have become common on social media as

a means of signaling wealth or attracting followers. However, exotic pets are also kept in large numbers

.
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in many of the source countries where the animals are
captured such as Brazil or Indonesia.'®” *® Many source
countries lack the resources and regulatory frameworks
to monitor the capture and export of species not listed
by the Convention on International Trade in Endangered
Species (“CITES”).' In the United States, the exotic pet
industry is the largest importer of live wildlife.2®® Large
commercial wholesalers, individual hobbyists, and pet
stores together supply millions of animals for sale in the
US alone each year. Some sell directly to consumers
through digital sales, auctions, or trade shows, while
others sell to pet stores or dealers. These trade networks
can facilitate the spread of pathogens to a large number
of people and places. For example, during an outbreak
of tularemia (a serious bacterial disease) at an exotic pet
distributor in Texas, the disease spilled over to humans,
exposing dozens of individuals to the disease along with
an unknown number of other wildlife species.?*! 2°2 The
outbreak occurred in wild-caught prairie dogs, and the
facility kept more than 3,600 of these animals.2°® During
the month that the outbreak occurred, the distributor
shipped more than 1,000 exposed animals across 10
different US states and exported them to five countries in
Europe and two in Asia.?*

Keeping wild animals as pets creates substantial
and obvious risks for zoonotic spillover.2°> The practice
provides a wide range of potential pathways for disease
transmission from scratches and bites, to simply
touching the animal or interacting with the animal’s food,
waste, or bedding. These sorts of contacts have given
way to dangerous diseases such hantavirus pulmonary
syndrome, hepatitis, psittacosis (parrot fever), mpox,

tularemia, and salmonellosis.

During the month that the outbreak occurred,
the distributor shipped more than 1,000 exposed
animals across 10 different US states and exported

them to five countries in Europe and two in Asia.

= =*Deniz Tapkan Cengiz/We Animals Media
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Exotic pets, many of whom live inside the home, do not typically undergo health screenings
prior to sale. Zoonotic risks are amplified by owners who are unaware of the unique medical, nutritional,
behavioral, psychological, physical, and sanitary needs of these exotic animals. Poor husbandry leads
to suboptimal health, stress, and diminished immune response creating conditions that foster zoonotic
transmission. If animals become too large, too difficult, or too problematic, they may be sold or rehomed,
changing hands again and again. Others are ultimately killed and disposed of or processed for parts.
Primates, increasingly taken from the wild and shipped from East Asia to the Middle East to
be kept as pets pose a unique risk to humans due to the genetic similarity between our species and
theirs.2% Yellow fever, Ebola, dengue, simian
immunodeficiency viruses, viral hepatitis, and pox
viruses are all potentially dangerous if transmitted

A new variant of rabies virus spilled over from primates to humans.?” Past research has

in Ceard, Brazil and infected multiple found that 80%—90% of macaque monkeys, one

individuals who were involved in the capture of the most popular primate species kept as pets,

of marmosets for the exotic pet trade as well are infected with herpes B, a virus that can result

i i i 208 209
as one person who kept a marmoset as a pet. in severe brain damage or death in humans.
Monkeys have also been shown to transmit bacterial

pathogens such as those that cause tuberculosis.

Animal Markets and Zoonotic Disease: A Global Synthesis Report 48




sources oF ANIMAL MARKETS | HUNTING, cAPTURE, AND TRADE oF wiLp AnimALs |G

One in 30 households in the Amazon region keep primates as pets, and many owners and traders are
unaware of zoonotic risks the animals pose.2'°2"" For example, a new variant of rabies virus spilled over
in Ceara, Brazil and infected multiple individuals who were involved in the capture of marmosets for the
exotic pet trade as well as one person who kept a marmoset as a pet.2'2 Studies in Brazil have found
that more than half of primates seized from the illegal wildlife trade carry Leptospirosis, a disease that,
though usually mild in humans, can cause renal failure, severe pulmonary hemorrhagic syndrome, and
sometimes death.?'® Other research has found that 18% of individuals living or working closely with
primates in Brazil had been infected with simian foamy virus.2'4 2
While the exotic pet trade is vast in scale, it operates largely
online or out of sight. Many transactions happen out of public view
The catalog of species and and without adequate record-keeping.2'® The exotic pet industry is
associated zoonotic diseases highly resistant to regulation, and benefits from this lack of visibility.2!”
Exotic pets themselves are often kept indoors or out of sight—in

involved in the trade is
attics, backyard sheds, or basements. As a result, there is very

extensive and ever-evolving.

little data and monitoring of zoonotic risks posed by the exotic pet
trade. There are other
exacerbating zoonaotic risks
particular to the pet trade,
especially as the trade
grows via online networking
and purchases, reaching
distant and previously
unlikely consumers.

The catalog of species

and associated zoonotic
diseases involved in the
trade is extensive and
ever-evolving. As a result,
law enforcement, doctors,
and other first responders
are generally unfamiliar
and ill-equipped to deal
with foreign or uncommon
pathogens. Globally,
demand for exotic pets is
increasing in great part due
to social media and online
trade, where there are new

challenges to regulation.?'®
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Online Wildlife Trade

Online and digitally-enabled wildlife transactions are growing, offering an enormous range of
species and anonymity for sellers, who are drawn to online retailers and social media platforms that
allow them to operate largely outside the law.2"® These online forums have radically expanded the
ability of sellers to market animals to new global audiences, connect with other sellers and traders,
and collect payment for their transactions—all with little to no local, national or international regulation
and enforcement. Wider audiences and trading networks allow pathogens present in trafficked wildlife
to spread across countries and continents, opening up what were once local or regional markets to an
international trade.

The internet has fundamentally changed the trade and sale of wildlife. Wild animals from both
legal and illegal sources are available for purchase from anywhere in the world and finding either does

not require more than a phone and a few minutes of
searching. Traffickers arrange meetings on WhatsApp or
other end-to-end encrypted platforms. Closed Facebook

Wild animals from both legal and illegal
sources are available for purchase from
anywhere in the world and finding
either does not require more than a

phone and a few minutes of searching.

groups of traders organize transactions
and trade events, while animals are
advertised on Instagram or Snapchat,
where a seller’s phone number may appear
overlaying a video of a baby orangutan and
then disappear just as quickly.

Yet much of the trade occurs in
plain sight. Researchers have found that
almost all illegal wildlife trade occurs on

the so-called “surface web,” through public

Ana Norman Bermudez / We Animals Media

websites indexed in search engines,

rather than through the “dark web,” a subset of the internet that is intentionally hidden and that requires

a specific browser to access.??° For example, a recent study in West Africa found hundreds of public
Facebook pages advertising wild meat from local species, including body parts, raw meat, carcasses,
and other products.??' Although many of the 25 species identified in the study are protected by law,
researchers found no instances of wild meat being advertised on the dark web, indicating that traders feel
little need to hide their activities.???
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This boldness is largely due to the extent to
Technology has outpace d regulation which social media companies and online retailers have
disclaimed responsibility for ensuring the legality of animals
across the globe, leaving enforcement _ _
) or animal products sold through their platforms. The
laggmg. arguments made by some of these platforms—that they
are unable to identify and remove wildlife listings—appear
increasingly disingenuous, as new technology becomes
available and as they continue to make significant progress in other areas, most notably, addressing
child sexual abuse materials.??® Content posted through videos on TikTok or YouTube is similarly loosely
regulated and is largely dependent upon the awareness of the general public regarding the treatment
and trade of wild animals
as well as public willingness
to report illegal activity.??*
Research of text and emoji
responses on YouTube
indicates a “predominantly
positive global public
perception” to the keeping
of exotic wild cats and
primates.? 226 Still, there
has been some progress
through voluntary corporate
efforts such as the Coalition
to End Wildlife Trafficking
Online, which removed more
than 11,000,000 listings
for illegal wildlife in the first

oA oAt o el eda _ three years after its inception
in 2018.22” However, the
legal online market for wildlife is much larger and seldom addressed through these interventions, though
both the legal and illegal trade present zoonotic risks.

In many industries, including the wildlife trade, technology has outpaced regulation across the
globe, leaving enforcement lagging. Many of these technological advancements could be wielded by
policymakers and enforcement authorities as well; however, private actors have proved far more capable
users—driven by profit to find ever-more sophisticated and less-traceable ways to market and distribute
animals.

Many high-risk species are included in the online trade. In October 2022, over 500 listings selling
dead bats appeared on Etsy, some whole, others fashioned into decorations, Christmas ornaments, or
hair clips.22 A 2021 study documented 237 listings, selling 4,467 bats or bat parts, on eBay over a two-
week period.??®
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When fewer and fewer transactions take place
in open markets through traditional sales, their zoonotic

risks grow harder to address, as online markets continue The growing role of technology

to siphon and circumscribe physical ones.2*® The locus of companies—both social media

risk is moving from public spaces into online, sometimes companies and digital retailers—in
private, areas. Regulation of online markets has proved facilitating the burgeoning online trade

more challenging and makes different demands of

in animals may lead to a regulatory
reshuffling.

regulators—enforcement must be more savvy, with
higher amounts of training and technological support. A
policy playbook authored 20 years ago will do
little today to stem the growing online trade,
and interventions that ignore the online trade
altogether will see their impact blunted.

Understanding of and efficiently using
social media are increasingly important skills
for policymakers and enforcement officials in
order to more effectively monitor and regulate
the online trade of animals. Many of these
platforms and technologies could be leveraged
to combat the illegal trade and more effectively
regulate legal sales. However, while there is
some movement in this direction, policymakers
have been largely content to shrug their
shoulders at digital markets and suggest that
they simply cannot be regulated.

The growing role of technology
companies—both social media companies and

digital retailers—in facilitating the burgeoning

online trade in animals may also lead to JoAnne Mottt/ unboundprojet 1 We Al Mcia

a regulatory reshuffling. The importance

of social media and the internet may move the locus of regulation away from particular national

governments towards private technology companies or the nations in which those companies reside.
Many of the country reports of this project demonstrate the limits of what national governments

can do to limit the transnational power of social media and the internet. This is perhaps even more

true with respect to smaller nations or those with fewer resources. In Indonesia, regulatory attempts

to address the flourishing online wildlife trade in primates have been met with mixed success, making

clear the point that even where there is political will to address the threats posed by the online trade, the

question remains: Who regulates the internet and how does the government of a country like Indonesia

reach them? The responsibility to meaningfully address these issues may fall disproportionately to those

countries such as the United States, with the weight and regulatory authority to do so.
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The online trade has reshuffled wildlife commerce in other ways as well. It has generated new
types of demand and new forms of animal use while reinvigorating existing platforms such as roadside
zoos and other facilities that allow customers to photograph themselves touching and holding animals.
Social media provides new motivation for people to seek out animals to create clickable content: paying to
touch and hold animals for selfies, staging videos by attracting or capturing wild animals, or sourcing rare
and dangerous animals to keep in their homes as pets in order to attract more followers to their accounts.
Each of these interactions increases zoonotic risk, and many would not take place but for social media.

In Dubai, private dealers allow individuals to rent exotic animals like cheetahs or macaques overnight,
delivered to luxury hotel rooms for use by influencers and wealthy visitors. Some of these animals are
brought in baskets and boxes from the horn of Africa, moved overseas along with other species by long
boats that land on the beaches of Saudi Arabia, before being driven in vans or SUVs overland to the
UAE.?' The UAE is a destination and transit hub that is situated at the center of the international exotic
pet trade, and although a 2017 law prohibits individuals from owning, trading, or transporting exotic
animals, this law is generally overlooked among elite clientele, whose social media presence generates
millions of followers.2%2 233 Demand for animals to create social media content drives zoonotic risks
upstream in the supply chain, but much of

this picture falls outside of frame. The lack of

data and monitoring by both the private and Social media provides new motivation for people

public sectors only serve to amplify this risk. to seek out animals to create clickable content.

Legal and lllegal Trade

The legal wildlife trade is often used to introduce and facilitate illegal activity.?** In many places,
the legal and illegal trade exist side by side and are difficult to disentangle and distinguish. Limited
research does indicate a positive association between the number of legally traded animals and the size
of the illegal trade.?*® 26 The boundaries that define “legal” and “illegal” trade vary by country and context.

Ana Norman Bermudez / We Animals Media
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The clearest lines exist where the trade in certain species
. is flatly prohibited, although generally these prohibitions are
In many places, the legal and illegal

made on conservation grounds and only rarely for reasons

trade exist side by side and are
Y related to public health. More often what distinguishes

dlff icult to disentangle and distinguish. the legal and illegal trade is circumstantial: relating to, for
example, how the animal was sourced—i.e., from the wild
or a captive breeding operation? Other times legal status
depends on whether the individual has a permit or if they followed regulations when collecting and selling
the animal.®’

Wherever legal and illegal trade overlap, reliable documentation is often scarce, even when
regulation and enforcement do exist.2*® This makes it difficult to gauge and impossible to estimate the
real risk of zoonotic transmission posed by the illegal
trade—a problem that is confounded by a severe
lack of data and the other difficulties associated with
measuring illegal activity.?%° 240

In broad strokes, the illegal wildlife trade
ranges from small-scale poaching to highly-formalized
international criminal networks.?*' Like drug or arms
trafficking, illegal wildlife trafficking carries high profit
margins.2*2 However, compared to other black market
trades, the penalties for wildlife trafficking are relatively
mild, though there has been a concerted effort to
change this in recent years.?*

Since 1990, 240 different pathogens have
been documented in the illegal wildlife trade, including
85 viruses; the majority of these pathogens have
known zoonotic potential, meaning they may spread

to humans.2* Still, this number reflects only the small Jo-Anne McArthur /We Animals Media
percentage of cases where wildlife shipments were
intercepted and tested. Like the legal wildlife trade, the illegal trade carries risks for both source and
consumer countries, but also those that operate as transit hubs that connect them.245 In many cases,
there is a risk of introducing novel pathogens to new areas and new populations of humans, wildlife, or
livestock. For instance, H5N1 influenza virus reached Belgium in a pair of infected crested hawk-eagles
smuggled in wicker baskets and the same virus was brought to Taiwan on a flight from China carried by
38 infected birds stuffed together in a single suitcase.?*¢ 247 Studies examining zoonotic spillover events
from the illegal wildlife trade found the highest numbers in countries including the US, Brazil, France,
and China, but also countries such as the UAE, who act as both consumer nations and points of transit,
funneling animals to and from Asia, and up from the hills of Africa.24

The illicit nature of the illegal trade amplifies some aspects of zoonotic risk.2* Animals, for
example, receive no veterinary care and are smuggled in poor conditions—parrots stuffed into socks or
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ziplock bags and primates or big cats stored in trunks of cars or in boxes labeled “washing machine.”
Still, conditions in the legal trade are often only marginally better, and the legal trade itself may be only
marginally better documented. In many countries without meaningful regulation and enforcement, the
legal and illegal trades may look quite similar in terms of their practices and the kinds of zoonotic risks
that they pose, though it is difficult to distinguish these risks empirically.

Any suggestion that only the illegal wildlife trade carries zoonotic risk is false.?*° And, in places
such as China, where such reasoning is common, scapegoating of the illegal wildlife trade may deflect
attention away from the substantial risks posed by the legal trade—a market that is roughly 15x larger.2%!
22 Given its size, it is the legal wildlife trade that likely presents the more significant public health threat.
And, unlike the illegal trade, many consumers presume the legal trade is safe—and that the animals they
purchase have been screened for disease, though this is often not the case. Pathogens, including mpox
and Ebola Reston, have been brought to the US and spread through legal networks.253 254

Though many suggest that the illegal wildlife trade is unreachable through regulation as a black
market, better regulation of the legal trade would likely
be felt across the board. There is good reason to
believe that the illegal trade can be reduced by more

In many countries without meaningful

. effectively regulating the legal one, which provides
regulation and enforcement, the legal and yred 9 J P

cover for illegal trafficking and a mechanism through

illegal trades may look quite similar in
8 Y 1 which illegally caught animals can be laundered into

terms of their practices and the kinds of legal markets.?*® (For more one the zoonotic risks

zoonotic risks that they pose. posed by this practice, see discussion on wildlife
farming below.) Regulation and enforcement that
increase the transparency of wildlife supply chains and

require disease surveillance would go a long way towards mitigating risk of spillover.

~— ﬁ’,»" :
Jo-Anne McCarthur / We Animals
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Regulation of the Wildlife Trade

No international law governs the public health risks posed by the wildlife trade.?*® The only
existing treaty, the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (“CITES”), places import or export conditions on a select group of listed species based on their
conservation status.?*” 2% However, a species’ conservation status—how rare or common that species
is—is entirely unrelated to the level of public health risk it poses. Bats can transmit lyssaviruses,
henipaviruses, ebolaviruses, and coronaviruses, and while there are over 1,400 species of bats, just 47
are regulated by CITES.?® 260 The others can be packaged, shipped, and transported all over the world
without concern for international law.26' Overall, CITES covers only 10.5% of the world’s amphibian,
bird, mammal, and reptile species.?®2 It does not require disease-testing by import or export countries,
and this convention does little to stem the flow of foreign wild animals and their diseases, lacking both a
public health directive and binding enforcement mechanism, though a recent study found that by reducing

Adam Oswell / We Animals Media

the trade of CITES-listed animals, the convention “inadvertently

No international law governs _
8 reduces” the volume of zoonotic pathogen movement,263 264 265 266

the public health risks posed by 267 268
the wildlife trade. This task of regulating public health risks posed by the

wildlife trade, instead, has been the work of individual nations,
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who take it on with varying degrees of aptitude and appetite. Even when trading in CITES-listed species,
nations are independently responsible for surveillance and monitoring traded wildlife for disease, and
most lack the regulatory framework, resources, and/or political will to
do so0.%®

Novel or foreign pathogens carried by imported wildlife pose Once animals arrive
enormous threats to both livestock and human health, as well as

in-country, most often,
to native wildlife populations.?® However, compared to the global

o o _ regulators have only a vague
trade in livestock, the wildlife trade is poorly documented and loosely
regulated. Given the under-regulation at both the national and SEARSED Gif AT 1) (0
international level, there is a meaningful lack of zoonotic disease
risk monitoring and mitigation with respect to the legal trade. As
a result, the great lengths that nations go to, in order to protect the biosecurity of both their people and
livestock populations, risk being undermined by a lackluster disease surveillance system for wildlife. The
commercial wildlife trade also presents vast vulnerability as a possible channel for bioterrorist attacks.
The US and China remain the premiere destination markets for legal and illegal wildlife imports
respectively, and neither appears to have a comprehensive grasp of what animals are entering their
borders, where those animals are coming from, or how they will be used.?’" 272 278 Disease surveillance
of legal wildlife imports ranges from cursory to non-existent for most species, and yet, border control is
one of the few natural points where legal wildlife could be more effectively regulated, far more easily than
pursuing a search of people’s homes or smartphones.
For most wildlife entering the US, unlike for dogs and cats, there is no disease testing or
quarantine required.2’* Officials can approve shipments for entry on paperwork alone, without ever
laying eyes on the animals themselves.?”® Where animals are cheap, they become dispensable. It is not
uncommon for shipments of wildlife from overseas transport to
reach the US with 60% of the animals dead on arrival.?’¢ While
Officials can approve shipments these losses have become routine in certain corners of the
for entry on paperwork alone, trade and may be written off as a “cost of doing business,” they
carry unseen public health costs as well. The live, sick, and

without ever laying eyes on the
dead animals, held together in the same shipment container for

animals themselves.
days or weeks before arriving in the country, present substantial
opportunities for disease spread among animals and to humans.
Even where officials do review incoming wildlife
shipments, few zoonotic diseases can be diagnosed by visual
inspection alone, and pathogens can be carried by seemingly-
healthy animals as well. Visual import inspections can verge
on security theater, cultivating a sense of safety while doing
relatively little to prevent the import of foreign pathogens. In
countries like the US, the sheer volume of the trade can make
inspections performative rather than functional. Without a clear

public health mandate, those officials charged with approving

Ana Norman Bermudez / We Animals Media

Animal Markets and Zoonotic Disease: A Global Synthesis Report 57



sources oF ANIMAL MARKETS | HUNTING, cAPTURE, AND TRADE oF wiLp AnimALs |G

shipments of wildlife coming into the US sometimes lack authority to detain diseased shipments, or are
under heavy top-down pressure from animal industries to approve shipments despite the risks.

In the US, part of the lack of oversight can be attributed to regulatory siloing, with a mix of
agencies sharing responsibility for oversight of imports, some of which may lack the expertise or capacity
to evaluate disease risk and inspect and handle live wildlife. Information is lost and dropped between
the cracks of shared authority, while agencies are unsure of their own enforcement abilities and the
responsibilities of others.

Once animals arrive in-country, most often, regulators
have only a vague sense of where they go. When mpox was
The supply chains that fee d the introduced to the US in a shipment of exotic rodents destined

for the pet trade, health authorities, despite their best efforts,

wildlife trade are rarely linear _
were able to track down less than half of the exposed animals—

but instead fan out once animals the others sold without record and dispersed through opaque

pass across borders. channels.?”” The supply chains that feed the wildlife trade are
rarely linear but instead fan out once animals pass across borders,
such that one importer may supply a wide range of sellers and
types of markets. In the case of mpox, the infected animals were brought to a wholesaler in Texas before
being shipped to an lllinois distributor who supplied pet stores, swap meet, and flea market vendors, as
well as direct-to-consumer sales, spreading mpox across six different states.?”® At swap meets, exotic
animal auctions, and other venues selling wildlife, closed entry requirements and prohibitions against
journalists or photography sometimes make these spaces difficult to monitor. The same is true of online
wildlife trading communities that are closed to the general public.

The difficulties
of containing dispersed
outbreaks and tracing back
complex, poorly-documented
supply chains, weighs in
favor of targeting regulatory
interventions earlier in the
process while animal shipments
are still aggregated in great
numbers. Wholesalers often
keep thousands of animals
in settings that range from

well organized filing systems
to indiscriminate barrels and
tubs full of various kinds of
live wildlife species.?”® Rarely
are these operations limited to
one species, but instead bring JAna Norlfian Bermudez / We Animals Media
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together a range of animals in close proximity allowing for cross-species disease transmission. This may
be especially true with respect to “pocket pets”—small, “low-value” animals like hamsters and ferrets—as
well as amphibians and reptiles. Passing through import checkpoints is often the first and last time that
regulators have an easy opportunity to intervene.

However, in some places, challenging terrain and geography can make borders porous and
difficult to police in areas like Northern Vietnam or the mountainous regions of Peru. Relaxed wildlife laws
in neighboring countries incentivize smuggling animals across the border. States with very little regulation
can act as magnets, attracting illegal wildlife traffickers from neighboring countries on all sides and
serving as a safe haven for trade. For example, captive wildlife slip easily across borders from Brazil to
Suriname and Guyana where they can be sold legally.?®

Where authorities are successful in intercepting illegal shipments, it is not always clear what to
do with them. Sometimes, officials attempt to return the animals to the wild; other times, they deliver them
to state-run or private rehabilitation centers. This step can carry additional health risks particularly where
rehabilitation facilities are overwhelmed and lack resources, such as, in the Brazilian state of Sdo Paulo,
where 30,000 animals are confiscated from the illegal wildlife trade each year.?8! Frequently, in many

places, the animals seized from the wildlife trade are destroyed,
though this too presents zoonotic risks. In extreme cases, wildlife

Wildlife officials may be

officials may be reluctant to enforce the law and confiscate wild

reluctant to enforce the law and animals because of the difficulties associated with placing or
confiscate wild animals because disposing of them.2% In other cases, enforcement is undermined
of the difficulties associated with by corruption or a lack of resources, and in many cases wildlife
placing or dispoging of them. traders do not understand the regulations or the risks of non-

compliance. Beyond the national level, there are many significant

corporate actors—from Facebook/Meta to major airlines—that
share responsibility for addressing and regulating the wildlife trade, even and perhaps especially when
that trade is legal. This is particularly true of the burgeoning online trade, enabling an astonishing scale of
global demand for wildlife that is particularly difficult to regulate.?

There is broad scientific consensus that to prevent future epidemics among humans and
livestock, long-term structural changes to the wildlife trade and associated markets must be made,
including measures that restrict or otherwise regulate the killing, breeding, transport, buying, selling,
storage, processing, consumption, and use of wild animals.?* 2% Indeed, the solution to zoonotic
risks posed by wildlife is not a world without animals, and, in fact, studies have shown that killing
large populations of wildlife to stem the spread of disease often has the opposite effect.?® Instead,
policymakers must find a way to better protect human health by better providing for theirs and to preserve
the fragile ecosystems upon which both depend. The threat of pandemics is, afterall, braided together
with other existential challenges—climate change and the sixth mass extinction of wildlife.
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Wildlife farming, the practice of breeding and raising non-domesticated animal species in captivity

for commercial purposes, poses serious, under-examined zoonotic risks.?®” The practice also carries
possible connections to two of the most significant disease events of the 21st Century—SARS and
COVID-19.288 289 290 Hjstorically, wild animals, valued for their meat, hides, or other parts, were obtained
solely by hunting or trapping free-roaming wildlife from nature. Wildlife farming has been promoted as an
alternative production method in which wildlife are bred and raised by humans in captivity, though in many
places, wildlife farming and the trade of wild-caught animals exist side-by-side and overlap.?*!
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WILDLIFE FARMING GENERATES AND INCREASES OPPORTUNITIES FOR ZOONOTIC
TRANSMISSION BY:

. AGGREGATING WiLD ANIMALS IN HigH DensiTIES NoT Founp IN NATURE
A. THIS INCREASES THE SPREAD OF DENSITY-DEPENDENT PATHOGENS.
B. IT HEIGHTENS THE LIKELIHOOD OF A VIRUS CHANGING AND GENERATING NEW FORMS.
C. IT MAKES SPECIES SUSCEPTIBLE TO DISEASES THAT MIGHT NOT OTHERWISE AFFECT THEM IN THE WILD

WHERE THEY ARE TOO SPREAD OUT TO SUSTAIN THE DISEASE’S SPREAD (I.E., WHERE THE HOST DENSITY
THRESHOLD IS NOT MET).

II. AGGREGATING PATHOGENS AT HiGH CONCENTRATIONS
A. A LARGE POPULATION OF ANIMALS IN CLOSE CONFINEMENT CAN EXPOSE HUMANS TO PATHOGENS AT

HIGHER “DOSES,” MAKING THEM MORE LIKELY TO BECOME INFECTED AS THE FREQUENCY OR INTENSITY

OF EXPOSURE INCREASES.

IR INCREASING OPPORTUNITIES FOR SPREAD BY EXPANDING THE AMOUNT OF INTERSPECIES CONTACT
A. CONTACT BETWEEN FARMED WILDLIFE AND DOMESTIC ANIMALS INCREASES DISEASE TRANSMISSION.
B. CONTACT BETWEEN FARMED WILDLIFE AND HUMANS INCREASES DISEASE TRANSMISSION.

C. CONTACT BETWEEN DIFFERENT SPECIES OF FARMED WILDLIFE INCREASES DISEASE TRANSMISSION.
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Wildlife farming shares common

elements with traditional livestock production,

These are species about whom we know

including many of the same types of human-

considerably less—less about how to care for

animal interactions and husbandry practices

that give rise to disease transmission.?®? But
moving past this initial similarity, everything

them in captivity, less about their biology, and

less about the diseases both known and unknown

starts to look different and more diverse. If that they may carry.

livestock production operates on a spectrum

from extensive to intensive, wildlife farming

seems to operate on a host of different spectrums, varying in a vast number of ways that make the

practice difficult to regulate or even define. For example, while traditional livestock production focuses

on a small handful of species, whose pathogens humans have been exposed to for thousands of years

through the process of domestication, wildlife farming encompasses more than a thousand species:

a wide and growing range of new taxa, including birds, mammals, reptiles, amphibians, and others.?%

These are species about whom we know considerably less—less about how to care for them in captivity,

less about their biology, and less about the diseases both known and unknown that they may carry.?** In

The practice of wildlife
farming has grown rapidly and
far outpaced the development

of regulation governing it.

2022, at least 900 million, but likely billions, of wild animals were
bred in captivity on wildlife farms to supply human demand for fur,
food, pets, medicine, entertainment, research subjects, as well as a
host of other parts and products.2% 2%

The practice of wildlife farming has grown rapidly and far
outpaced the development of regulation governing it.2” Relatively
little is known about the nature and degree of zoonotic risks posed
by wildlife farming or about the industry itself. Data in this area is

extremely scarce, and where it exists, may not be generalizable as the variance in production practices

across species, regions, and
operators is profound.2%8 2% Still,
the basic contours of the industry
suggest that it poses a serious
risk of zoonotic spillover events, in
particular where high-risk species
are raised through intensive
methods of production, combining
some of the most dangerous
elements of both the wildlife

trade and traditional livestock
production.?® Some experts have
warned that the wildlife farming
industry “may constitute by far
the greatest infection risk from all
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wildlife in the region” of Southeast Asia, and the
same might be true in other regions as well.*%" In
Science, researchers warn that, “[flarmed wild
animals become reservoirs for pathogen genetic
diversity to accumulate” while “[t]he diversity and
scale of wildlife farming make zoonosis control
almost impractical. Spillovers are destined to
happen.”32

Economic Motivations and Growth of
the Wildlife Farming Industry

Wildlife are farmed to fulfill a variety of
uses in both industrialized and non-industrialized
nations, ranging from basic needs like food
production to expensive perfumes and luxury
fur pelts. The production process varies widely
with end-use, as many animals are farmed for a
specific part or product. Asiatic black bears are
farmed for their bile, which is used in traditional
medicine; addax antelope are farmed for
recreational hunting; sika deer are produced for
the velvet from their antlers; tigers are raised
for their bones; snakes for their skin; bison and
bamboo rats for their meat; cockatiels for sale as
pets or to private collectors; minks for their furs;
and long-tailed macaques as subjects of medical
research. Some types of animals, like civet cats,
are farmed for a number of different uses—as
pets and for meat, fur, musk, and even specialty
coffee, which is made from the partially-digested
coffee berries harvested from their droppings.3%
An individual producer may supply animals for
multiple different use markets. While a majority
of wildlife farms slaughter and process animals
onsite, some sell live animals to restaurants
or animal markets for processing, while others
supply live animals for the pet trade. Production
processes also vary by region and by species.
Some operations are large and formalized, such
as white-tailed deer production in the US; others

Jo-Anne McArthur /We Animals Media
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Policies that encourage wildlife farming,
whether grounded in conservation or job
creation, frequently overlook the public health

risks they carry and the murkier reality on

are informal and exist within the home, such as a
reptile breeder in Germany who breeds dozens of
species in plastic tubs in a basement under heat
lamps.

In East and Southeast Asia, the practice of

the ground where wild-caught animals are wildlife farming was originally conceived of as a tool

illegally hunted and passed off as farmed ones, for rural economic development, whereby countries
such as China and Vietnam encouraged citizens
to capture wild animals and commercially farm
them as if they were domestic livestock.®** Today,
as strong consumer demand for wildlife and wildlife products has driven many species to and past the
brink of extinction, policymakers frequently present wildlife farming as a conservation strategy, a supply-
side solution that would take pressure off wild populations by providing captive-raised alternatives.30° 30
But policies that encourage wildlife farming, whether grounded in conservation or job creation, frequently
overlook the public health risks they carry and the murkier reality on the ground where wild-caught
animals are illegally hunted and passed off as farmed ones. In sanctioning wildlife farming, policymakers
risk creating a one-way ratchet—igniting demand for wild animals and products, but also creating an
industry that cannot easily be taken away once producers become economically dependent on it.307 308

In 2003, when the SARS epidemic clogged emergency rooms and grounded air travel throughout
Guangdong, the Chinese government ordered wildlife farms across the province to cull more than
10,000 civet cats, suspected to be the carriers of the SARS virus. The animals were drowned, clubbed,

Jo-Anne McArthur / The Ghosts In Our Machine / We Animals Media
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electrocuted, and buried as provincial officials
closed down highways and implemented

checkpoints to prevent producers from trying As global attention on the virus waned, so too did

to smuggle civets out of the quarantine area.?* . . . —
99 . regulation, and in the years since, the wildlife

But as global attention on the virus waned, so

farming industry has exploded.

too did regulation, and in the years since, the
wildlife farming industry has exploded.3™
Through the
help of promotional
policies, wildlife farming
has quickly taken root.
After being formally
legalized in China in
20083, subsidies, tax
deductions, and low-
interest loans helped
grow what might have
once been conceived
as a side-hobby into a
full-blown industry.®'" 812
Prior to this development
initiative, an estimated
100,000 people were
employed in China’s
wildlife farming industry,
but by 2016, that number
had swelled to 14 million,
a 140x increase in less
than 20 years.3'3 314 315 316
Similarly, between 2014
and 2016, under a policy
intended to support

wildlife farming “as a
tool for conservation Adam Oswell / We Animals Media
and fighting hunger and
poverty,” the number of wildlife farms in Vietnam nearly tripled in twenty-four months.3'” 318 31° This growth
is poised to continue. But thousands of new operations have led to problems, including understaffing and
underenforcement across the industry.®

In some cases, policymakers have fostered development of the wildlife farming industry in more
subtle ways, such as, by changing the definition of “livestock” and “wildlife.” In 2019, in order to pave

Animal Markets and Zoonotic Disease: A Global Synthesis Report 65



SOURCES OF ANIMAL MARKETS | WILDLIFE FARMING INDUSTRY

the way for captive wildlife production and utilization, South Africa

NI industry reclassified 33 species of wildlife as “farm animals,” with lions, rhinos,

zebras, and cheetahs among them. 32! 322
composed of new producers, _
Baked into this paradigm shift is transitional risk—risk that

the learning curve is stee _
8 4 derives from the process of moving from one form of production

and sometimes dangerous.

(hunting) to another (farming). In a new industry composed of new

producers, the learning curve is steep and sometimes dangerous.®?®

David Chancellor / Lion Farming, South Africa

In order to start wildlife farms, many operators source or capture animals from the wild for breeding stock
and experiment with how to raise them in new captive environments.®?* The process inevitably contains
trial and error and large numbers of animals may become sick, injured, or die as a result from producers

who know very little about the animals’ biology or how to raise them. In a survey of civet producers
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in Vietnam, all respondents reported losing animals to disease and 12% reported losing their entire

stock of animals to disease.®?® 32¢ With high rates of turnover, producers often restock with wild-caught
animals, which allows for a constant influx of new animals, new pathogens, and new risk.32” 328 329 Studies
have found that 90% of cane rat producers in Ghana source animals from the wild to restock captive
supplies; 50% of porcupine producers in Vietnam, and 76% of green python farmers in Indonesia do the
same.3% 331 332 Species are often treated as cash crops, susceptible to the shifts and spikes of consumer
preference.?® Producers might switch species or add new ones based on changing demand, but these

changes also carry risks—a porcupine producer might know little about raising arctic foxes.3 3%

" |
V.
-

— 8

J

Kelly Guerin / We Animals'Media

Zoonotic Disease Risks of Wildlife Farming

Zoonotic risk is inherent in the process of breeding and keeping captive wildlife under human
control. In China, licensed wildlife farming operations produce an estimated 254 species, 69 of which
are listed by the World Organization for Animal Health (WOAH, formerly known as the OIE) as possible
host species or vectors for at least one zoonotic disease.?¢ 337 33 Represented among them are animals
from high-risk taxa, such as rodents and primates, who are considered more dangerous because of their
propensity to share disease with humans. Others, such as mink, have demonstrated an ability to act as
viral mixing vessels, combining two strains of virus (for example one from humans and one from pigs) to
create a new third one.®*

On wildlife farms, producers are responsible for handling, housing, feeding, breeding, killing, and
cleaning these animals.®* Unlike industrial meat processing facilities, which are highly mechanized and
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species-specific, slaughter on wildlife farms
is often performed manually, sometimes with
knives, through blunt-force trauma, or other
means that require close physical contact
and easily lend themselves to disease
transmission.®*' In some cases, animals are
transported and sold alive to restaurants or
through vendors at animal markets; some are
shipped on motorbikes, on cargo boats, or
through the US mail.342

Wild animals are by definition not
domesticated and are fearful of humans.
Captive wildlife act unpredictably and
sometimes aggressively, making it more likely
that producers will be bitten or scratched,
or that animals will escape, potentially
spreading disease to others beyond the
facility. Wild animals experience high
levels of stress in captivity, and this stress
undermines their immune systems and
makes them more susceptible to disease. It
can drive animals to injure themselves trying

Andrew Skowron / We Animals Media

In Southern Vietnam, an estimated 70% of wildlife
farming operations also raise domestic livestock on

the same premises.

to escape and cause behaviors such as self-mutilation or cannibalism, both of which present opportunities

for infection to spread to and from open wounds. When an animal dies on a wildlife farm, the carcass

may be removed by producers, left in the cage to decompose, or consumed—by the other animals in the

enclosure, by free-roaming wildlife, or scavengers, including cats, dogs, and rodents.?*3

Aaron Gekoski / Asia for Animals Coalition / We Animals Media

Wildlife farms tend to have low levels
of biosecurity. Larger animals are often
contained by open pens and fencing, while
smaller animals are kept in wire cages, tubs,
or pens, and might be housed in an outbuilding
or open shed. Captive wildlife are exposed to
other wild animals as well as domestic ones.
Producers often raise more than one species,
increasing the risk of inter-species disease
spread. In Southern Vietnam, an estimated
70% of wildlife farming operations also raise
domestic livestock on the same premises.3*
A study of bamboo rats and porcupine farms
in the region found that “dogs, cattle, pigs,
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Ninety-fourpercent ofbat chickens, ducks, pigeons, geese, common pheasants, monitor

. . i lizards, wild boar, fish, pythons, crocodiles, deer, civets, non-human
guano farming sites sampled in _ , _ _ o
primates as pets or part of private collections, free-flying wild birds,

Vietnam and Malaysia tested . . . ,
and free-ranging peri-domestic rats” were also present at one or

positive for coronaviruses. more of the facilities included in the study.3%®

This research, which took place from 2013 to 2014, also
found high rates of disease: 60% of wildlife farms included in
the study yielded samples positive for coronaviruses, with an average of 6.3% of individual animals of
wildlife farms testing positive for some form of
coronavirus.®*® The results, which indicated the
presence of both avian coronaviruses and bat
coronaviruses circulating among the farmed
porcupines and bamboo rats, sometimes
simultaneously in the same animal, speak
to the magnification of risk that occurs when
multiple species and multiple strains of virus
are present.®* 3% |n many of these cases, the
same operations producing captive rodents
were also farming bat guano for fertilizer,
attracting the bats with artificial roost sites
made from hanging palm leaves.** Ninety-four
percent of bat guano farming sites sampled
in Vietnam and Malaysia tested positive for
coronaviruses. %0 %!

Risk is compounded along wildlife
farming supply chains. When farmed field rats

are slaughtered and processed in Vietnam,
leftover parts of the animals (heads, tails, Aaron Gekoski/ Asiafor Animals oaltion / We Animals edia
and discarded organs) are fed to domestic
livestock or other captive wildlife, such as snakes, frogs, and crocodiles.®? Unlike traditional livestock
who do not require meat in their diets, many captive wild animals are carnivores, adding another layer of
disease exposure both for the animals and for the humans who handle and prepare their food.
For example, producers raising falcons for sale often keep their own stocks of prey to feed to
the animals, killing live pigeons and quail by hand and carving them up into small pieces with a knife.
Feeding an infected animal to a healthy one can result in disease
transmission. In 2009, when a shipment of houbara bustards
Feeding an infected animal infected with H5N1 influenza was imported by Saudi Arabia to be
used as prey for captive falcons, 62.5% of the falcons who had

to a healthy one can result in

. .. contact with or consumed carcasses of the infected birds later died
disease transmission.

of H5N1.%5% Subsequent studies have also documented interspecies
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disease transmission between falcons and their prey, including one from 2018 that identified a novel delta

coronavirus in captive falcons and two more novel coronaviruses from the species used to feed them,

pigeons and houbara bustards.3%*

Captive mink, foxes, and racoon dogs are frequently fed raw poultry byproducts from

slaughterhouses. In China, infected birds have entered the food supply at these fur farms, igniting

outbreaks of avian influenza among captive mink.®*® Mink on a Canadian fur farm contracted H3N2 swine

influenza after being fed raw pork by-products from slaughterhouses and similar outbreaks have occurred
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‘.Jo-Anne McArthur / Djurrattsalliansen / We Animals Media

in the US as well.?¢ 357 After mink are slaughtered
and their pelts removed, their carcasses, too, are
often used to feed other captive animals, and
sometimes, humans.®%® Other times, they are sold for
use as fertilizer.?®® Upcycling entrails and other animal
products demonstrates how risk can move across
supply chains especially when raising carnivorous
animals that are highly-susceptible hosts.

Upcycling entrails and other animal
products demonstrates how risk can move
across supply chains especially when
raising carnivorous animals that are

highly-susceptible hosts.
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Research suggests that the way infection moves in and out of wildlife farms where animals are
densely concentrated, along supply chains, and across animal markets is not the same way infection
cycles among natural, free-ranging populations of animals. The crowded, stressful environments of
wildlife farms lend themselves to pathogen transmission across species, including pathogens with
pandemic potential.®®® %' For diseases that are density-dependent, more contact between animals
means more spread. Wildlife farms concentrate animals at high densities not found in nature, making
those animals susceptible to diseases that do not affect them in the wild.*®2 In addition, wildlife farms
might make it more likely that zoonotic diseases will pass on to humans by exposing them to high levels
of particular pathogens, making it more likely that the disease will successfully jump the species barrier
to infect humans. For example, a hunter who kills a wild deer might be briefly exposed to a small dose
of a pathogen carried by the animal, but a wildlife farmer raising a herd of 300 infected deer could be
exposed to the same pathogen at far greater levels and over a longer period of time.Wildlife farms create
opportunities for pathogens to change and become more dangerous.?® In the wild, mink are solitary
animals, but on fur farms, they are housed together by the tens of thousands. Whereas a wild infected
mink would be unlikely to transmit a virus beyond its immediate kin or have any contact with humans, in
captivity, infection can spread rapidly.®

By aggregating animals in high numbers and close confinement on wildlife farms, humans have

created ideal conditions for viruses to evolve
and adapt. For example, in October 2022, an

By aggregating animals in hlgh numbers and H5N1 avian influenza outbreak among mink on

close confinement on wildlife farms, humans a Spanish fur farm may have been ignited when
have created ideal conditions for viruses to one of the mink caught an infected bird and
evolve and adapt. pulled it into its cage. Within the close confines

of the fur farm, the virus soon began spreading
rapidly among the 50,000 captive mink.%6®
%66 H5N1 influenza, which has historically affected avian species, seems to have changed as it moved
through the captive mink, acquiring at least one new mutation, which allowed it to replicate and spread
more easily in mammals.®®” Allowing viruses the chance to change and adapt as they cycle through large
captive populations of animals gives these pathogens more rolls of the dice and more opportunities to
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gain the capabilities necessary to infect humans. In this way, wildlife farms can make viruses themselves

more dangerous.3%®

Mink and ferrets are used as human models in viral research because their respiratory systems

The same qualities that make mink good models
for human disease research also make them
acutely dangerous as possible vehicles for disease

transmission to humans.

Jo-Anne McArthur / We Animals Media

China, and 4.5 million in Poland.37® 877 378 379 38

so closely resemble those of humans and tend
to be affected by many of the same diseases

in much the same way.36° 370 371 372 373 374 Bt the
same qualities that make mink good models

for human disease research also make them
acutely dangerous as possible vehicles for
disease transmission to humans.®® Inside of
biosecure laboratories, mink are infected with
influenza A and other dangerous pathogens

in controlled experiments and sterile settings.
Outside of research labs, on fur farms, mink can
unintentionally become infected with some of the
same dangerous pathogens, housed together
by the thousands or hundreds of thousands in
unhygienic environments with little biosecurity
and no disease surveillance. On these farms,
where animals may be afflicted with open
wounds, where live animals are stored alongside
or on top of dead ones, and where waste

from cages above drips down through the thin
wires onto the ground or other animals below,
dangerous human-animal interactions take
place without regulatory supervision and without
basic safety measures. There are an estimated
3 million mink farmed in the US, 20 million in

Exposure is greatest for those who work within these facilities feeding, slaughtering, and skinning

the animals. In China, 7.6 million people are
employed in the fur industry, a number greater
than the total population of Libya, Denmark,

or Paraguay.®' Thousands of blood samples
collected during the slaughter process from mink
on 34 fur farms across Northern China indicated
that more than 76% had been infected with

influenza viruses, and of these, roughly a third

were infected with multiple strains, including both

human and avian influenza viruses.%? 38 These

Jo-Anne McArthur / We Animals Media
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results demonstrate how common infection can be at wildlife farming facilities, but they also demonstrate

how mink can simultaneously be infected with multiple types of viruses, increasing the chance of
developing a new dangerous pandemic strain and passing it to humans. Unlike livestock operations, there
is very little disease surveillance of wildlife farms. A handful of independent research studies, such as this
one, provide only a glimpse of the disease risks and biosecurity threats posed by wildlife farming.
Biosecurity concerns on wildlife farms cut both ways. Free-roaming wildlife can spread diseases
to farmed wildlife, but farmed wildlife can also spread diseases to free roaming wildlife, at which point
such diseases become almost impossible to contain. For example, in 2020, when activists released
2,000 mink from fur farms across Utah and ldaho,

roughly one-third of the animals were infected

with SARS-CoV-2, and as escaped captive mink Biosecurity concerns on wildlife farms cut
mixed with wild ones, they infected them with the both ways. Free-roaming wildlife can spread
virus as well.3¥* Scientists found an unusually high diseases to farmed wildlife, but farmed
prevalence of other forms of coronaviruses from wildlife can also spread diseases tofree

animals sampled on or around Utah fur farms, roaming wildlife, at which point such diseases

with more than 70% of these creatures—from . . 2
become almost impossible to contain.

raccoons to cats to deer mice—carrying some

form of coronavirus.3¢® 38 Scientists from the CDC

and USDA who carried out the research warned

that these results indicated that “mink farms could be potential hot spots for future trans-species viral

spillover and the emergence of new pandemic coronaviruses,” but no change in either policy or practice

has followed.3¥”

In some cases, wildlife are farmed for the purpose of releasing them into the wild to be
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In the US, 40 million wild birds
are raised on wildlife farms
annually for release on private
and public lands to fill demand

from recreational hunters.
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subsequently hunted. Each fall, 48 hours before hunting season
begins in Pennsylvania, 200,000 ring-necked pheasants are set
free from cages by officials across the state. In the US, 40 million
wild birds are raised on wildlife farms annually for release on private
and public lands to fill demand from recreational hunters.?® In some
cases, the state itself acts as a buyer, a seller, and as a regulator,
purchasing wild birds from breeding farms for $13 a piece while
also selling permits to the hunters who will shoot and, later, eat

them.

New York and other states have taken direct control of this process by raising the birds

themselves in state-run farming facilities, which can house up to 50,000 animals on-site.® Many, if not

most, of the millions of birds bred at these facilities are ultimately consumed by Americans, but they do

not undergo the same health and safety checks required of conventional meat production.®® Raising

captive wild birds in close contact with humans also carries risk of influenza, a threat that increases

during the later stages of production when the animals are moved from indoor barns to crowded outdoor

pens, where they are susceptible to pathogens from free-roaming wild birds passing overhead.®®' Since

H5N1 influenza arrived in the US in 2022, outbreaks of H5N1 avian influenza have occurred at twenty-six

commercial game bird farms in the US, across 10 states from Alabama to California.3%2 393 394 39

Apart from common game species, rare exotic animals are also bred in the US for sale to private

captive hunting ranches. At these facilities, hunters can pay to shoot species from across the globe,

brought together and housed in high-fenced menageries, which include a mix of native species and

exotic ones, sharing food and water and pathogens as well. Hunters come into contact with the blood and

fluids of the captive wild animals they Kill. In Texas, where four million acres are devoted to exotic animal
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ranches, wildlife stocked for private hunting are classified by the state as “livestock,” allowing operators
certain tax benefits and shielding them from regulations that might otherwise apply. At the same time,
they are not subject to public health regulations that govern traditional livestock production, allowing
captive hunting facilities to operate in a regulatory twilight zone as neither true wildlife nor domesticated

|iveStOCk.396 397 398 399 400

Farmed Wildlife and the lllegal Wildlife Trade

While the term “wildlife farming” generally refers to legal production, in some cases, wildlife farms
also can be used as a vehicle for the illegal wildlife trade. Most often, this activity manifests through the
illegal taking of wild animals by farm owners to restock their captive supply, but wildlife farming is also
used to launder illegally-caught wild animals and pass them off as legal captive-bred ones, creating a
loophole that threatens to swallow the rule.*®! 492 At times, wildlife farms serve as little more than a front to
cover a thriving illegal trade.

In wildlife farming, the legal and illegal supply chains can intermix, two river channels diverging
and coming back together. Limits between the legal and illegal trade are leaky, and their boundaries
porous, particularly where enforcement is undermined by corruption or a lack of resources.“®® More than
75% of civet farmers in Vietnam reported giving
illegal payments to the Forest Protection Department
officials who are charged with enforcing the laws, so
that they would overlook violations.*** Where such
problems persist, captive breeding facilities can
both sap wild populations and increase demand for
wildlife products by creating a legally-sanctioned
market that provides cover for illegal sales.

Tracing an animal’s origin is a problem that
plagues enforcement efforts wherever a legal market
exists.*® It is estimated that as many as 75% of the

Jo-ane yeAgur e Al e et §F 9% four million songbirds registered as captive-bred
ey f = : .

with the Brazilian Ministry of the Environment are
sourced illegally from the wild, relying on forgery and
It is estimated that as many as 75% of false declarations; nearly 70% of their identifiers,
small silver bands worn around their ankles, are
fakeS.406 407 408

Legalized sources of wildlife, namely wildlife

the four million songbirds registered as
captive-bred with the Brazilian Ministry

of the Environment are sourced illegall
f 8aLy farms, complicate enforcement efforts. Authorities

f rom the wild, relymg onf orgery andf alse have to determine not just an animal’s species,

declarations; nearly 70% of their identifiers, but whether an animal came from a legal or illegal
small silver bands worn around their ankles, source. By the time wild animals or animal parts
are fakes. are sold to consumers, making these kinds of

distinctions is even harder, as consumers are often
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unaware of the legal status or origin of the animals they purchase such that enforcement efforts may be
limited to the supply side of wildlife trade. In particular in areas where wildlife use is driven by extreme
poverty, the legal and illegal trade may be impossible to unravel.4®

Still, in some cases, wildlife farming operations that are illegally laundering captured animals from
the wild can be identified through data alone. For example, Cambodian exports of long-tailed macaques
to the US increased from 10,000 to 30,000 animals in a single year in 2019—a jump far outpacing what
was possible given natural reproductive levels—and it was later confirmed that many of these facilities
were selling wild-caught animals and passing them off as captive bred.*° In extreme cases, wildlife
farming operations purport to produce animals that have never been successfully bred in captivity.*! 42
Big-head turtles are a species that cannot be effectively bred in captivity, yet studies found seventeen
registered breeding facilities for these animals in Vietnam alone.*'® '* Some estimates have suggested
that as few as one third of wildlife farms in Vietnam have the capacity, facilities, and equipment needed to
successfully breed the species they purport to raise.*'®> Without DNA barcoding or reliable monitoring, it is
impossible to know how many wild caught animals move through wildlife farms illegally.*'®* However, there
are strong indications that this is a widespread problem throughout the global wildlife trade—one that
allows for the continued introduction of new pathogens from wild populations and makes the zoonotic risk
from wildlife farming greater.

Jo-Anne McArl Animals Medi /‘ !
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Lack of Data Regarding Wildlife Farming

Both the legal and informational
infrastructure around wildlife farming are lacking.
Very little is known about the health status
of animals in this industry. Many countries,
including the US, require little to no disease
sampling of farmed wildlife populations. But on
a more fundamental level, many of the tests
needed to do so are not validated for use on
wildlife species. A report by FAO examining
the wildlife farming industry in Vietham found
that, “there is a significant number of wildlife

Ana Norman Bermudez / We Animals Media

that dies at farms and there is no veterinary

care or oversight provided, including a lack
of diagnostics and necropsies to determine

the cause of deaths,” going on to note that There is no global database or mapping system
this lack of monitoring poses concerns for for wildlife farming operations that produce
food safety.*” Although animals produced in high-risk species. In many countries and in
wildlife farms carry both known and unknown many cases, these operations are uncounted and

zoonotic pathogens and wildlife farming is ndocinented
an established route for zoonotic spillover

to humans, there seems to be little political

appetite or funding for studying these risks.

But information gaps are even more profound. There is no global database or mapping system
for wildlife farming operations that produce high-risk species.*'® In many countries and in many cases,
these operations are uncounted and undocumented.*'® The US does not know how many fur farms exist
within its borders. It does not
know where they are or how
many animals they contain.*2°
And when, in the fall of 2020,
captive mink at these facilities
began dying of SARS-CoV-2
and infected workers on a
Michigan farm with a new
strain of the virus, which
spread beyond the farm to
the broader community, there
was no clear federal authority
in charge of regulating

them. 421 422 423 424 |n the event
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of an outbreak, information gaps and unclear
jurisdiction can critically undermine containment
Many, if not most countries, do not have any efforts. Response efforts may be severely
data as to the number of wildlife farms in their hampered or delayed where no clear regulatory
jurisdiction, the number or types of animals authority exists or where this authority is divided

raised in those farms, or the locations of these between agencies that are unsure of their
facilities. responsibilities and the responsibilities of others.
The US is not alone in this, research suggests
that many, if not most countries, do not have any
data as to the number of wildlife farms in their
jurisdiction, the number or types of animals raised in those farms, or the locations of these facilities—

leaving them uninformed as to their own risk.**
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Regulation of Farmed Wildlife

Different legal regimes govern wild animals and domestic ones. But wildlife farming blurs these
lines, taking animals from one category and treating them as if they are part of the other.?® This tension
exposes weaknesses in the ability of regulatory systems to flex and adapt and ultimately confuses
traditional frameworks in ways that make the wildlife farming industry more resistant to regulation. Such
brittle regulatory frameworks stand in stark contrast to the way disease operates, moving freely from
animals to humans and back again, jumping across industries and sowing risk across supply chains.

. o .
Andrew Sk:owron / We Animals Media*

As neither livestock nor free-roaming wildlife, In many countries, such as the US and

they exist on the fault lines between regulatory South Africa, captive wildlife fall into a regulatory
agencies and are left underregulated, or in some blindspot. As neither livestock nor free-roaming
cases unregulated altogether. wildlife, they exist on the fault lines between

regulatory agencies and are left underregulated,
or in some cases unregulated altogether, as
a result. And yet, these operations, which combine high-risk species of wildlife with intensive human
interaction, present some of the most profound public health threats of any industry.*?”

Many regulatory levers used to reduce disease risk from livestock are not applied to captive
wildlife. Typically, there are no pre- or post-slaughter health inspections and no quarantine requirements.
The method of slaughter, too, is often left unregulated. There is little to no disease monitoring or testing
at either the individual or population level. And still, many countries, including China, impose no public
health-based restrictions as to which species of wildlife can be farmed.*?® 4% |n all countries, extending
the regulatory schemes that govern livestock to include all farm-raised animals, including wildlife, could
substantially decrease zoonotic risk and facilitate important information gathering.
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Disease surveillance and reporting
requirements for farmed wildlife are far more
limited than for domestic livestock in part
because many of the tests available are not
validated for use in wildlife species. Certain
diseases must be reported to the World
Organization for Animal Health (“WOAHR”) if they
occur in livestock, but not if they are found in
free or captive wildlife. For example, influenza
in poultry must be immediately reported by
member countries to the WOAH. However,
influenza outbreaks in mink are not required
to be disclosed, though the danger posed
to humans from a mink outbreak is likely far
greater.*®

Disease indemnification programs that
cover losses of traditional livestock species do
not often extend to wildlife species, meaning
that when outbreaks occur on wildlife farms,
producers have little incentive to report them.*
And unlike the livestock industry, which can
often reliably count on governmental support,
some wildlife farmers see their industry as
facing an existential threat because the uses

they serve are considered by many to be .
Jo-Anne McArthur / Diurrattsalliansen / We Animals Media

nonessential. For example, twice in the last 20

years, China has implemented bans on certain

forms of wildlife farming following outbreaks, first in the wake of SARS and, later, during the COVID-19

pandemic. It is an open question whether regulators can rely on wildlife farmers to self-report disease

outbreaks when doing so might erode support

for the industry among policymakers or the

public. These fears may make it less likely

that producers will self-report outbreaks, even

when losing substantial amounts of animals to

infection.

Where farmed wildlife are regulated,
human use often determines which rules
apply. Wild animals raised for human
consumption, for example, may be regulated
differently than those raised for leather. Still,

Stefano Belacchi / Essere Animali / We Animals Media
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The regulatory systems that govern production

are rarely updated and unable to account for this

diversity and rapid proliferation.
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wildlife farming complicates these dichotomies
as well when facilities supply several different
uses. A producer might sell one quail for hunting,
another to a live animal food market, a third

to a restaurant, and a fourth animal for sale

as an exotic pet. Further, the same individual
quail might fulfill multiple uses—feathers for
decoration or jewelry, eggs for consumption, and
ultimately, meat rendered for dog food. While in
some cases, wildlife supply chains are short and
straight, in others, they are more complex and
circuitous. For example, in the US a kangaroo
bred on a wildlife farm might be sold to a zoo

for display but later be removed for sale to a
private dealer, who then sells the animal to a
customer as a pet. This customer may later
offer the kangaroo for sale at an exotic animal
auction, where the animal could be purchased
by a petting zoo for display at children’s birthday
parties, and finally sold to a captive hunting
ranch where it is shot, skinned, stuffed, and
mounted. Different laws would apply at different
stages of the animal’s life depending on the way
the animal is used by humans. Zoonotic risk is
present from beginning to end.

Additional oversight of on-farm
conditions, transport, slaughter, and sale could
help to account for some of the most critical
existing gaps. Closely tailoring new regulations
to a public health purpose, relying on scientific
research and risk assessments, would best
protect against zoonotic spillover and spread.*
Perhaps more so than any other form of animal
commerce discussed in this report, wildlife
farming illustrates the need to break apart
regulatory silos between administrative agencies
for comprehensive disease control strategies.*®

The vast array of wildlife uses, species,
and forms of captive production has multiplied in
every direction, but the regulatory systems that
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govern production are rarely updated and are unable
to account for this diversity and rapid proliferation.
Prior to 2016, for example, China’s Wildlife Protection
Law had not been substantially updated in 30 years,
before the wildlife farming industry was formally
legalized.*** Because wildlife farming operations
take a seemingly endless variety of forms, any type
of one-size-fits-all regulatory regime chafes against
this diversity. Further, it may be that the window

for better regulation is also closing. As the wildlife
farming industry continues to grow in economic
importance and in political power, producers have
been more effective in lobbying to limit regulation.

Jo-Anne McArthur / We Animals Media

Government support for wildlife farming sometimes presents itself discreetly, through subtle

definitional or administrative changes. For example, China recently reclassified 191 amphibious species,

including frogs and turtles, as “aquatic animals,” to exempt them from regulations that previously

governed them as terrestrial wildlife (and prohibited their consumption), transferring regulatory authority

instead to the Bureau of Fisheries.*3 436 437 438 Gj||, these seemingly minor changes can have substantial

effects. For example, consider the Chinese softshell turtle: China produced over 729 million Ibs (364,000

tons) of turtle meat and products in 2021.%%° The 265,000 workers involved in this trade in Guangdong

Seb Alex / We Animals Media

Government support for wildlife farming
sometimes presents itself discreetly, through

subtle definitional or administrative changes.

province alone now operate with less
oversight.#4°

Creating “white lists” of species that
can be legally farmed is another strategy to
foster the growth of wildlife farming. In some
cases, regulators have also changed the
definition of wildlife to exclude captive animals
from protections. When South Africa moved to
expand human consumption of captive wildlife
by allowing commercial processing of species
such as giraffes, it did so under the guise of
implementing “safety measures,” regulations
that on their face appear to improve oversight
but, in practice, authorized the slaughter and
consumption of species that was previously
disallowed.*! 442

In the months and years following
the onset of the COVID-19 pandemic, some
countries, such as France and the Netherlands,
moved to phase out certain types of wildlife
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farming because of the risk they pose for future outbreaks. Others, such as South Africa, instead
sought to expand commercial production and utilization of wildlife while public attention was focused

on other aspects of the pandemic.*** Many, including the US, took few, if any, affirmative steps in either
direction. Denmark, the world’s largest mink producer prior to COVID-19, offered farmers a deal: accept
a larger buyout and stop farming mink, or accept a smaller one and continue farming. All but 13 of the
country’s 1,200 producers opted to end production permanently, yet policies to reduce wildlife farming,
whether driven by animal welfare concerns or public health risks, have become a political lightning rod

"SRR

David Chancellor / Game Farming, South Africa

across Europe and faced steep resistance from
Backsliding in policies aimed to ban or producers. #44 445 446
reduce wildlife farming is not uncommon. Backsliding in policies aimed to ban or
reduce wildlife farming is not uncommon. In the
wake of SARS, the Chinese government banned
the farming of civet cats, believed by experts to
be the source of the epidemic.**” But less than a year after the SARS virus emerged, China reversed
course and lifted the ban on civet production.**® This change came after pressure from the wildlife farming
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industry, which lost an estimated one

billion yuan in sales revenue as a
result of the short-lived ban.* That Civets were included on a formal list of species selected

same year, civets were included on for active farming, even as new studies found that

a formall list of species selected for between 78%-100% of civets sampled at wildlife markets

active farming, even as new studies tested positive for the SARS virus and that many vendors
found that between 78%-100% of

civets sampled at wildlife markets

at the market also yielded positive samples.

tested positive for the SARS virus

and that many vendors —40% of

wild-animal traders and 20% of butchers—at the market also yielded positive samples. 450 451 452 453 454
In one county alone, officials provided 9.5 million yuan to support new investment in civet farming.*®

Financial and regulatory support for the industry continued through the advent of COVID-19.
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Zoonotic threats from livestock are serious and
consistently overlooked. Animals kept for food production have

The sheer scale of the livestock

been the source of more than a third of all emerging zoonotic

industry demands that we take _ _ _ _ _
diseases, most notably novel strains of influenza viruses, which

zoonosesf rom livestock seriously : were responsible for both the 2009 swine flu pandemic and the
1918 pandemic that claimed more than 50 million lives.*¢ The
disease risk that livestock pose is attributable in part to their close
contact with humans. Eight of the 10 mammalian species who share the highest number of viruses with
humans are domestic species, including pigs, cattle, horses, sheep, and goats.**” An estimated 80% of
pathogens carried by livestock can infect other species, such as ours.*%® 4° Their physical proximity to
both humans and wildlife means that livestock also act as a bridge, playing a critical role as intermediate
hosts who ferry viruses from wildlife to humans.“® Still, many people are unaware that livestock harbor
diseases that are transmissible to humans—and many countries’ regulatory environments reflect this lack
of awareness or lack of concern. In other cases, the economic importance of livestock production shelters
the industry from common sense public health regulation.

Animal agriculture is large and growing. The sheer scale of the livestock industry demands that

we take zoonoses from livestock seriously. Humans consume more than 85 billion land animals each
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year, along with 179 million tons of seafood.*6 462 463 464 Pijgs alone, lined up nose to tail, would circle the
earth 57 times; from Los Angeles to London, the chain would stretch 261 animals wide.*¢®* A disease event

that spreads from livestock to humans could occur on a similarly vast scale.

George Steinmetz / Shandong, China 2016

Climate change and changes in land-use Climate change and changes in land-

patterns increase the risk of disease emergence, and use patterns increase the risk ofdisease

animal agriculture is a key driver of both processes.*® . . .
emergence, and animal agriculture is a

Livestock production accounts for the majority of .
_ , key driver of both processes.
humanity’s land-use footprint and 14.5% of global

emissions, according to UN FAO data.*” 4% Today,
roughly 32%-45% of the Earth’s ice-free land surface
is used to house and feed livestock.*® 470 To appreciate just how much space this is, note that buildings,
roads, and all the other paved surfaces in the world cover less than 1% of its land.*’* 472 Forests are
cleared to make way for pasture land for livestock or fields of soybeans to feed to farmed salmon.*’® 474 As

wildlife habitat is turned into farmland, displaced wild species are forced to live and interact more closely
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with humans and domestic livestock, sharing both space and pathogens.*” In Brazil, cattle ranches
occupy between 75%—80% of recently deforested areas of the Amazon rainforest.*’®

These numbers are not static—they are growing. The number of livestock has tripled in the last
50 years, as has the amount of land dedicated to growing crops to feed them.#”” This increase in livestock
production is driven by a rising human population and rising demand for animal protein as a global middle
income market expands. This change is perhaps most dramatic

with respect to pig and poultry production in East and Southeast .
The number of livestock has

Asia.

National governments encourage the growth of livestock tripled in the last S0 years,
production—some in order to ensure and secure domestic as has the amount of land
supply of animal protein, others in hopes of reaching lucrative dedicated to growing crops to
export markets. Livestock production is increasing in almost feed them.

every country included in

this report.“’8 In 2022, the

US commercially processed
over 10 billion land animals
for food, an increase of 204
million over 2021.4° Expansion
in the livestock industry is
incentivized through a host of
different regulatory measures,
most often subsidies and
other forms of financial
support, education, and
infrastructure.*®® However,
environmental and public
health externalities of this
animal production are often
overlooked. The livestock
production industry, monolithic
in its economic and cultural
importance, may be reluctant
to meet these challenges
unless it can be compelled

to do so through regulatory
interventions or economic
incentives. Until then, the
zoonotic risks from livestock

will likely increase as global

'y, A

production continues to rise. e ) Q ) S TIN eer W
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As animal agriculture continues

A Broad Range of Livestock Production Methods .
to grow, the way animals are

As animal agriculture continues to grow, the way raised in many parts of the

animals are raised in many parts of the world is also changing. ) ;
_ world is also changing.
Currently, livestock producers operate along a spectrum of

production methods ranging from intensive to extensive —large-

scale industrial operations and small-scale, local, and backyard

operations, with many approaches in the middle combining elements from each system. As nations seek
to expand production capacity, many are moving from dispersed, informal, and small-scale systems to
large, highly-controlled systems. This movement is driven by a desire to minimize cost and maximize
efficiency; in some cases, it is also motivated by concerns about food safety and food security. As with
other critical resources, nations want to ensure a constant, steady supply of animals and animal products.
This leads to exerting more control over each animal as well as over the entire production system.

Some countries such as the US have leaned heavily towards intensive industrial-scale production
(98% of meat sold in the US is produced using intensive production systems).*®' In other places, animals
are raised much the same as they were hundreds of years ago by pastoral herders or on smallholder
farms. “Extensive” production methods are often smaller in scale, and involve greater use of land per
animal, more contact with humans, and less biosecurity.*¥2 Today, livestock production operates on both
ends of this spectrum, sometimes side by side.

Zoonotic risk is present in any system of livestock production. From pastoralist herders in Israel
who travel with their animals and sleep beside them, to smallholder farmers in Vietham who keep an
assortment of animals
wandering freely outside
or around the house, to
the industrialized animal
production factories of
the American Midwest
that contain hundreds
of thousands, even
millions, of animals in
vast indoor warehouses
sealed from the outside,
one feature is common:
every existing form of
livestock production
involves human-animal
interactions that create
opportunities for disease

emergence and spillover.
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Each system presents significant, if differing, zoonotic risks.*

. Modes of production that decrease some forms of risk can amplif
Modes of production that P Py
others.*8* For example, the sheer scale of intensive, industrialized

decrease some forms of _ _ , . _
operations focused on biosecurity and efficiency can amplify the scale at

risk can amplify others. which an outbreak occurs if a pathogen emerges.*% A smaller “backyard”
operation that reduces the likelihood of a pathogen occurring at scale
often has little biosecurity or regulatory oversight.®® Meanwhile, the
accelerating expansion of both kinds of systems is outpacing regulation.*”

In some cases, the proximity and interplay between large intensive production facilities and
smaller extensive ones can amplify risk. As diseases such as H5N1 influenza circulate and move through
smallholder farms and backyard poultry operations, those flocks can serve as potential springboards
and entry points for the disease to reach large-scale production facilities.*®® At the same time, large-scale
industrial facilities can magnify an outbreak, generating new strains of a virus (for example, turning a
low pathogenic strain into a highly pathogenic one), and infect nearby small producers. Each method
of production can make the other more dangerous, as can movement from one form of production to
another. Layered on top of these threats are overlapping risks that arise from wildlife trade, wildlife

farming, and other forms of animal use that coincide and interact with animal agriculture.
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Zoonotic Risks from Extensive Production Methods

A smallholder farm is one type of an extensive practice that is lower-yielding, has poorer
biosecurity, and involves more workers and human interfaces along the supply chain. It also requires
larger amounts of space per animal and thus more land under development. Livestock such as chickens
on a smallholder farm in Vietnam, for example, may be held with other types of birds—ducks, quails,
and pheasants— as well as pigs or cows. This mixed species herd may move freely around the property,
drinking and swimming in pools or rice paddies that they share with both wild animals and humans. These
types of operations are marked by close interactions between livestock, wildlife, and humans, with thinner
and hazier spatial demarcations between them.

George Steinmetz / Bor, South Sudan 2009

For extensive operations, husbandry is hands-on. In India, many
producers live and eat near their animals, and sometimes, sleep next to
them to protect them from theft or predators. Such proximity to humans For extensive operations,
increases risk, as pathogens from animals seep into their bedding, husbandry is hands-on.
water buckets, food troughs, or infect their owners through airborne
particles. Human exposure to livestock pathogens is more frequent and
widespread.
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But there are benefits that lower zoonotic disease risk. Animals raised on smallholder farms
have lower stocking densities than those raised on industrial facilities. They generally have more space
and better airflow, and lower levels of stress, all of which can reduce the likelihood of infection. When

disease occurs in smallholder farms, outbreaks are often limited in scale, though they can spread

rapidly in regions where such production is common.*° When avian influenza began spreading through
Vietnam, the virus reached 57 of the 64 provinces in just six weeks. Health officials faced difficult logistical
questions: how does one contain a contagious virus in birds in a region where an estimated 200 million
farmers each have on average 15 birds of all different species—ducks, quails, chickens, geese, and
turkeys? 4 Exercising control measures is extremely difficult, especially without strong centralized
authority, and with long distances between small farms and resources such as vet techs or diagnostic
laboratories. Variation, lack of physical access, and social barriers to compliance all make coordinated
disease response more challenging.
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Smallholder production tends to
take place on the peripheries of regulation
in outskirts of cities, in rural areas, and in
places that are geographically harder to reach.
Sometimes producers are transient, making
them more difficult to regulate. Bedouin
herders in the Negev Desert have some of the
highest brucellosis infection rates in Israel, and
their animals, among the lowest vaccination
rates.*' Campaigns to reach these herds have

been unsuccessful in part because of the lack .
of trust felt between smallholder producers e Tepkenenaz e Armastvess
and regulators. Smallholder farming may
be less responsive to regulation in general, particularly where production is undertaken for subsistence
consumption or out of economic necessity.

Sometimes lack of compliance comes from lack of trust, willingness, or resources—including
health literacy and disease awareness, and the tools to promote them. But other times, it derives from a
simple failure to communicate existing laws to producers. For example, research found that in Vietnam,
most small scale slaughterhouses do not meet regulatory standards; however, most slaughterhouse
operators were not aware that regulatory standards existed.*? Lack of compliance (both intentional and
unintentional) suggests that education and communication surrounding public health regulations can be
as important as the regulation itself.4%?

The ubiquity of smallholder farming can also insulate the practice from government intervention.
For example, in Vietnam, 90% of households raise backyard flocks or other food animals.*** The
political and practical realities of trying to enforce health controls across such a wide swath of the
populace strongly discourage
regulatory efforts. But extensive
and smallholder operations are
not exclusively found in emerging
market economies. Sometimes,
they exist side-by-side with more
intensive forms of production. In the
US, backyard poultry production is
allowed in almost all major cities.
Operators rarely use gloves or other
protective equipment when handling
birds; only about 3% of those raising
backyard poultry provide any form of

veterinary care.*®
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rarely closely monitored or even inventoried by regulators. In cases where one-size-fits-all regulation is

applied to both industrial size operations and smallholder farms, it generally is designed for the former

and chaffes against the latter. Where inspection or licensing is required, many small producers simply
do not comply. In Israel, 91% of chicken producers are
unlicensed.*9¢ 497

Individuals raising animalsfor Further, individuals raising animals for personal or

personal or local consumption are local consumption are often completely exempt—functionally

. or factually—from sanitary regulations around slaughter.
often completely exempt—functionally y yred g

1l . In the US, for example, poultry slaughter for personal
or factually—from sanitar
f 4 f Y consumption as well as small-scale operations producing

regulations around slaughter. less than 20,000 birds per year are exempt from federal
health inspection.*® Yet, these de minimis regulations
neglect the fact that wherever spillover happens, whether
on a backyard farm where an individual slaughters one chicken or on an industrial facility processing
175 birds-per-minute, disease can radiate out, spreading human-to-human from one person to millions
more.**® Either scenario could ignite a pandemic. Regulatory exemptions given to small producers on the
basis that they have little effect on the public food supply may make sense with respect to certain forms
of bacterial foodborne illness, but they do not make sense with respect to viral zoonotic spillover, which is
perhaps most likely to occur at the point of slaughter.5%

In many instances and in multiple countries, slaughter happens on an as-needed basis with few

sanitary precautions—one or a few animals at a time. Processing takes place at small stores, or markets,
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or in and around the home in spaces that are difficult to regulate practically and politically. Slaughter of

pigs is performed manually in home kitchens in Vietnam, with animals sourced from multiple backyard

farms where they have been raised among other species, including poultry. In Kenya and Israel, slaughter

often takes place on roadsides or on open-air, concrete slabs.

T
Rafael Bastante / We Animals Media

Unregulated
slaughter is a
significant public
health problem,
one that in many
cases is driven by
structural issues,
including lack of
access to regulated
slaughter facilities.

It is estimated that
of the 1,000,000

or more sheep and
goats raised by
small producers in
Israel, only a quarter
are slaughtered

in regulated
slaughterhouses. The
other 75% are killed,
die, or are smuggled

across the border to Palestine with no health or safety checks and no regulatory oversight. In Israel,

just 3%-5% of sheep and goat meat is sold through supermarkets.*°' The rest is sold through butchers,

restaurants, and markets where consumers are given little information about where the meat comes

In places like Vietnam where health
regulations do not apply or are not enforced
with respect to small producers, although a
majority of livestock are produced through
these methods, vast portions of the food

system are largely exempt from regulation.

from and what public health measures, if any, were
employed during production.

Regulation in general has very little to say
about small-scale farming. However, the idea that
such operations are too small to present any real
public health threat neglects the fact that viruses
spread person-to-person far beyond the point of
spillover. And in places like Vietnam where health
regulations do not apply or are not enforced with
respect to small producers, although a majority of
livestock are produced through these methods, vast

portions of the food system are largely exempt from regulation.®
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Zoonotic Risks from Intensive Production Methods

Smallholder farming maintains a special status and even reverence across cultures, but in many

places, these practices are changing rapidly and giving way to larger, more intensive regimented systems
of livestock production to accommodate growing demand.®*® Any effort to supplant smallholder production
is politically fraught—perhaps even more so when done under the banner of zoonotic risk reduction.
Many view these policy moves with suspicion, voicing an inherent mistrust of big business, globalization,
and regulators alike. In such cases, public health can be undermined by political divisions.5** When avian
influenza spread through Indonesia, rumors circulated that control measures, and perhaps the virus
itself, were a ploy to drive small producers out of the business. Questions about who stood to profit from
the outbreak undermined the effectiveness of policy responses by sowing bitter discord between small
producers and policymakers.50®
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In some cases, this movement from
extensive to intensive production has been
pushed forward through policy and financed
by public funds or international development
organizations including the World Bank.5%®
In other cases, it is simply a reflection of
the consolidation of corporate power. In the
US, where chickens, cows, and pigs are the
dominant forms of livestock, small independent
farms have all but given way to large,
consolidated production facilities. Ninety-eight
percent of livestock in the US live in large-scale
facilities known as CAFOs (concentrated animal
feeding operations), colloquially called “factory
farms.” 507 598 However, this transition from
extensive to intensive systems of production,
which is happening rapidly in places such
as China and Vietnam, may carry additional
zoonotic risks.%®

Concentrated livestock production
systems are easier to monitor and regulate
than dispersed small-holder farms or home
production. And the confined nature of these
operations make it more likely that diseased
animals can be culled before spreading
infection to other farming operations. Intensive
operations strive to deliver meat that is both
uniform and inexpensive. Industrial producers
aim to maximize efficiency in every aspect of
production. Intensification of livestock increases
the number of animals that are held together.
But as the size and stocking density of animal
production facilities increase, so too does the

As the size and stocking density of
animal production facilities increase,
so too does the magnitude of a potential

outbreak.

Glass Walls / We Animals Media
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magnitude of a potential outbreak.>'° 5" An outbreak at an intensive production facility may infect 10,000x
more animals than an outbreak at a smallholder farm, producing 10,000x pathogens, and, in the case of
food-borne pathogens, reach many more people.
In proportion to the number of animals involved, zoonotic risks from industrial production arise—
and can spread—at scale. This is true whether a disease emerges in
the vast indoor warehouses where animals are held together until

The animals themselves are _ .
they reach market weights or at slaughter facilities that use conveyor-

not the only source Of disease belt like systems to process nearly 200 animals per minute or on

risk. the wide cargo ships that ferry livestock and livestock products to

consumers across the globe.512 513 514

The animals themselves are not the only source of disease

risk. In North Carolina, the state’s 9 million swine produce 62 million Ibs of manure each day and 10
billion gallons of manure each year.®'® 56A single swine facility can produce more sewage than all but a
small handful of the largest cities in the US.%'” Disposing of this amount of waste has generated inelegant
solutions: feces and urine from hog facilities are held in large open-pit lagoons and later sprayed,
untreated, onto fields.*'® 39 Disposing of the animal waste and dead animals generated by these facilities
presents significant logistical challenges and zoonotic risk. For example, in the US during the early
months of the COVID-19 pandemic, when meat

packing facilities were closed or operating at

reduced capacity, livestock producers struggled The enormity of these operations and density of
to safely dispose of the millions of carcasses of animals within them make production facilities
animals that were culled due to these supply- extremely conducive to disease transmission.

chain issues.520 521 522
The enormity of these operations and
density of animals within them make production facilities extremely conducive to disease transmission

among animals, as does

;\'1"—“ 4 y T Y - the lack of airflow. At a
Shh. ol ANY gl < o RN x > small-scale farm, using

less intensive forms of
production, disease may
impact some animals

but not all of them, while
in a CAFO, pathogens
may infect virtually every
animal (especially where
animals have been bred
to have uniform genetics).
The inevitability of disease
spread within industrial
facilities mean that
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when a highly contagious pathogen such as H5N1 influenza is detected, producers preemptively kill
every animal in the facility to contain the spread—indicating just how difficult it is to isolate and control
outbreaks within these immense and overcrowded operations. Concentrating animals in numbers and
in closed environments seldom seen in nature can also give pathogens opportunities to rapidly evolve
and generate new forms.52® This may be particularly true on industrial farms where disease can cycle
through animals who are nearly genetically

identical, infecting populations who lack the
kind of genetic diversity that can be protective Concentrating animals in numbers and in

in the event of an outbreak. Once inside a closed environments seldom seen in nature can

facility, pathogens can spread with a kind of also give pathogens opportunities to rapidly
supernatural efficiency not seen in nature. If evolve and generate new forms.
you were to design a system to spread and

circulate a disease within a single, closed-

door population, it may look very similar to an

industrial farm, marked by vast numbers of animals held in close confinement with little genetic diversity,

limited air flow, high levels of stress, and poor levels of hygiene.
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Influenzas: The Viruses with the Greatest Pandemic Potential

Influenzas, above all other forms of viruses, present the greatest threat of large-scale destruction of human life.%?*

%25 Experts predict that a pandemic strain influenza virus could infect roughly 30% of the people on earth in a matter of
months.%?¢ If mortality rates are similar to past pandemic strains, roughly 200 million people could die during this first
wave—more than 25x COVID-19’s recorded death toll to date.®?” %% A spreadable strain with higher mortality rates could
lead to deaths on a scale, not yet seen.®?° %3° Too often, these nightmare scenarios are only a few mutations away—closer
than many policymakers or the public realize.*'

Influenza viruses are infamous for their ability to change rapidly and spread person-to-person. However, what makes
influenzas so dangerous is not simply a reflection of the viruses’ behavior, but also our own. Livestock production is the
primary driver of influenza risk to humans and is believed to have ignited the 2009 “swine flu’ epidemic and the 1918
influenza pandemic which took 50 million lives.*

Two of the primary carriers of influenza are pigs and poultry, which are produced across the globe by the billions annually.
Their production is expected to double in the next decade in low and middle-income countries.>** While wild aquatic

birds such as ducks and geese serve as the natural reservoirs of influenza, the strains they carry are not easily spread

to humans. But, when they infect domestic poultry, that can rapidly change as the virus takes on new and sometimes
increasingly-dangerous forms.

Large-scale production facilities where chickens are held together in high densities provide the influenza viruses an
opportunity to evolve rapidly as they move through a captive, closed-door, and closely-confined population of animals.

In the process, the virus can be transformed from the low-pathogenic version carried by wild birds to a highly-pathogenic
form that can cause mass mortality in poultry and, potentially, in people. Pigs amplify this risk and serve as ideal mixing
vessels, who can combine existing strains of influenzas from birds or other animals, and transmit them to humans.*** This
route of disease emergence is well-established—it presents one of the greatest known risks to human health worldwide.
Because both pork and poultry are staples on plates across much of the globe, the potential for emergence of novel
pandemic strains of influenza is ever-present and particularly acute in areas where these systems of production overlap.>%®

Transmission of Influenza Viruses

« *7 i

A SRR LA 4

Wild birds carry low- Wild birds The virus changes as it Spillover occurs when the virus
pathogenic forms of transmit the virus to moves through pouliry farms jumps from pouliry or other
influenza virus domestic pouliry becoming highly pathogenic animals to infect humans
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Animals in these intensive operations tend to have low standards of welfare and high levels of stress,
which reduces an animal’s ability to fight infection.5® Due to stress caused by their environment, they
may engage in behaviors such as self-mutilation or cannibalism, which increase the risk of transmission
by creating open wounds that are susceptible to infection and dispersing blood and other bodily fluids.5%”
With thousands of animals on site, these types of injuries, as well as disease itself, can frequently go
unnoticed.

Animals are quickly cycled through production facilities and are sometimes fed hormones or
antibiotics to promote rapid growth and
prevent or treat iliness despite living in poor

conditions. The vast majority of medically The vast majority of medically significant

significant antibiotics are fed to livestock— antibiotics are fed to livestock—upwards of 80%
upwards of 80% in some countries and 70% in some countries and 70% worldwide.
worldwide.5® Overuse of antibiotics drives the

creation of new antibiotic-resistant strains of

bacteria. In this way, livestock production can both expose humans to disease and handicap our ability to

treat some of those same pathogens.
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The risk of spillover is greatest to those who work within these operations. Each day they share
the ammonia-rich air with thousands of animals, removing dead ones and other waste.**® These are not
the kind of casual interspecies contacts that happen by

chance in nature, but more intensive and dangerous

Once a disease spills over, it can spread forms of human-animal interactions that may expose

far beyond a handful of livestock humans to higher levels of pathogens. Studies have
found that farm workers have higher rates of H1N1

workers.
influenza infection from pigs, avian influenza, hepatitis

E, and a host of other zoonotic pathogens compared to
the general public.54° 541 Yet, once a disease spills over, it
can spread far beyond a handful of livestock workers. Studies suggest that the communities surrounding

industrial animal production facilities may themselves act as a springboard for zoonotic outbreaks.5*2 543

AT A LOCAL LEVEL, LIVESTOCK PRODUCTION INCREASES SPILLOVER RISK BY:

. INCREASING CONTACT BETWEEN HUMANS AND LIVESTOCK
A. (E.G., CATTLE AND THE HUMANS WHO RAISE, TRANSPORT, SLAUGHTER, AND CONSUME THEM)
Il. INCREASING CONTACT BETWEEN LIVESTOCK AND WILDLIFE
A. (E.G., CATTLE LIVING ON RAZED PASTURE LAND ABUTTING DIMINISHED HABITAT FOR NATIVE FAUNA)
lll. INCREASING CONTACT BETWEEN HUMANS AND WILDLIFE
A. (E.G., CATTLE RANCHERS, WHO LIVE MORE CLOSELY WITH NATIVE FAUNA, INCLUDING, FOR EXAMPLE,
BATS, WILD BIRDS, OR OTHER ANIMALS, WHO HAVE BEEN DISPLACED WHEN THEIR HABITAT WAS

CONVERTED TO AGRICULTURAL LAND)

ON A GLOBAL LEVEL, LIVESTOCK PRODUCTION INCREASES SPILLOVER RISK BY:

IV. DESTROYING WILDLIFE HABITAT
A. As A LARGER SHARE OF THE EARTH’S LAND IS DEDICATED TO LIVESTOCK PRODUCTION AND THE
PRODUCTION OF CROPS TO FEED LIVESTOCK, LESS OF IT IS AVAILABLE FOR NATIVE WILD ANIMALS.
V. DECREASING BIODIVERSITY
A. THE NUMBER AND TYPES OF NATIVE SPECIES OF WILDLIFE AND PLANTS IS REDUCED AS LIVESTOCK
PRODUCTION ELIMINATES HABITAT AND UNDERMINES ECOSYSTEM HEALTH THROUGH POLLUTION,
PRODUCTION OF MONOCULTURES, ETC.
VI. ACCELERATING CLIMATE CHANGE THROUGH DIRECT EMISSIONS AND DEFORESTATION
A. CONDITIONS EMERGING FROM CLIMATE CHANGE INCREASE SPILLOVER RISK BY DRIVING SPECIES TO MOVE
AND INTERACT WITH NEW SPECIES (INCLUDING HUMANS), EXPOSING THEMSELVES TO NEW DISEASES IN
THE PROCESS. CLIMATE CHANGE ALSO LEADS TO RESOURCE SCARCITY, WHICH CAN DRIVE HUMAN-ANIMAL

CONFLICT.
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Livestock Distribution and Disease Risk

Both extensive and intensive systems of food animal production have profound environmental
impacts, driving greenhouse gas emissions and reshaping ecosystems. Livestock production drives
zoonotic risk in direct and indirect ways as it affects both local and global environmental systems. Many of
these effects are characterized by more frequent interactions among humans, livestock, and wildlife, and

increasing overlap across these three spheres.

Haig / We Animals Media
=

Risk from livestock production is determined not simply by the number of animals and how they
are raised, but also where they are raised. While zoonotic risk is baked into any form of existing livestock
production, factors such as geographic location can amplify or reduce the likelihood of an outbreak.

Livestock farming in and around human settlements raises the risk of spillover.>** The more
closely and frequently humans and livestock interact, the greater the risk of disease transmission between
them. In many places, this risk is expanding.
For example, as Ghana strives to increase
animal protein production, livestock are Risk from livestock production is determined not
brought into urban and peri-urban areas where simply by the number of animals and how they
they were not found before.>*s Residents are raised, but also where they are raised.
have more regular contact with the animals—
sharing space, resources (both food and
water), and pathogens, as well. The same is true in Kenya. Bacteria from animal waste seeps into the
soil to contaminate drinking water in peri-urban communities around Kisumu, where goats, sheep, and

chickens wander through informal housing settlements.54
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George Steinmetz / Bor, South Sudan 2009
Home production of livestock, whether animals are kept as food or as pets, increases the risk
of spillover.5*” In the US, more than 90% of major cities allow for backyard poultry production, but few
regulate how birds are slaughtered; just 10% impose regulations governing disposal of dead birds.>#
549 Chickens and other birds move around the coop or through the yard where they interact with other
domestic animals, wild birds, as well as children who touch and play with them.5*° Close, persistent
contact between humans and livestock lends more chances for disease to spread between the two.
By contrast, distancing livestock production centers from human settlements would decrease the risk
of spillover, and perhaps also reduce the likelihood
spillover events will mature into pandemics if they

Close, persistent contact between humans
occur in more geographically isolated areas and

and livestock lends more chances for

populations.%s’
disease to spread between the two. Similarly, livestock farming in areas of rich
biodiversity, such as tropical rainforests, where higher
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numbers of wildlife and wildlife species are present, is more dangerous than farming in areas with lower
concentrations of wildlife. Pathogens can move from wild animals to domestic animals and vice versa.
This is especially true in areas of tropical and subtropical forests where the land use changes required
to turn forested areas into pasture land destroy wildlife habitat—fragmenting forestscapes, accelerating
climate change, and undermining ecosystem health.5®2 These changes in land use displace wildlife,
forcing them into closer contact with domestic animals and humans.5%

Fenceline contact between wildlife and livestock allows the sharing of pathogens from one to
the other and presents serious biosecurity
concerns. Though domestic animals may be

fenced in, wild ones are not easily fenced out. Though domestic animals LY bef enced in, wild

Deer casually hop over cattle fencing, while ones are not easily fenced out.

wild hogs burrow under it, spreading African

swine fever to domestic pigs.®** Feral and free-

roaming cats and dogs slip easily between barns and livestock pens, ferrying pathogens from the outside
in, as rodents

and other small
mammals move
along the ground
collecting feed and
leftover grain. Some
wild animals are
even harder to keep
out. Insects, too,
can ferry disease
between species

of livestock and
wildlife. A tick or
mosquito, after
feeding on one
animal, carries their
pathogens and
mixes them with the
blood of another
animal or human.
Birds and bats
move freely through

the airspace above

Jo-Anne McArthur / Sibanye Trust / We Animals Media

agricultural animals,
dropping pathogens down in their saliva, feces, and urine. These patterns have given rise to deadly
outbreaks like Hendra virus in Australia and Nipah virus in Malaysia.®*
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Nipah Virus: How Livestock Transmit Diseases from Wildlife to Humans

The origins of Nipah virus demonstrate how livestock can act as a bridge—taking pathogens circulating in wildlife and
delivering them to humans.**¢ In the rural region at the center of Malaysia’s pig industry, animals started coughing,
panting, and trembling. Pigs soon began dying, so quickly and in such large numbers that towns were scattered with
piles of dead piglets. People soon began dying too. Many of those infected fell into a coma and were dead within the
week.%” Down the coast in Singapore, pig exporters and slaughterhouse workers also became infected as the outbreak
spread.

The Malaysian army was called into the village of Sungai Nipah to carry out mass cullings of pigs in the region.®® %9 At
the same time, scientists in hazmat suits searched the region to find out how the novel virus, with no known cure, had
spread to pigs.*®® Their answer came from a half-eaten piece of fruit found on the floor of a pig pen.°®" Scientists believed
that these fruits from nearby mango and javan apple trees had been inoculated with Nipah virus by fruit bats, who fed on
these fruits and are believed to be the natural reservoirs of the virus. Pigs became infected by feeding on the remains

of the fruit bats’ meals which had fallen from tree branches overhanging the pig pen.*®2 More than 100 people died from
this chance encounter between pigs and fruit bats.*¢® The Nipah pigs demonstrate how domestic animals can act as a
conduit for viruses bringing them from wildlife to humans and how interactions between animal species can lead to new
outbreaks of human disease.

Wildlife Livestock Humans

ﬂ 3
&

o ol

Much of the risk of spillover could be mitigated through reorganization and reallocation of
global livestock production. Placing livestock production away from human settlements in areas of
low biodiversity, where there is little known crossover with the endemic diseases of native wildlife
could mitigate much of the risk, as could protecting existing forestland from the march of agricultural
expansion. But current trend lines point in the opposite direction: many of the countries expanding
livestock production the fastest are those
where the environmental impact of expansion
will be greatest. Production may move away Much of the risk of spillover could be mitigated
from tightly-regulated areas and towards through reorganization and reallocation of
locations where it can be done cheaply with global livestock production.
less regulation, particularly as demand for
meat rises in those areas and across the
world.%®* These problems may become particularly acute in the Global South where incomes are lowest
and biodiversity is highest.®®® There is an urgent need to consider environmental impacts of livestock
production and the implications of those effects on zoonotic disease emergence.
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Regulation and Promotion of Livestock Industry

Meat has a coveted cultural status in most parts of the world, and efforts to increase meat
production are generally supported by policymakers. Consumption of meat has long been tied to social
position, and in developing economies, meat consumption signifies arrival to the middle class.%® Poorer
communities across the globe subsist on beans, grains, and potatoes while meat is often more expensive.
The exponential growth of demand for meat in Southeast
Asia, for example, has coincided with a substantial increase
in wealth. The price of meat, in many cases, is used as a

Corporate meat giants such as Tyson

and J.B.S AN T financial yardstick to measure purchasing power. In many countries,

.. . . particularly in the US, there is a strong expectation that meat
and political power, increasing the _ , _
will be affordable and widely available. As a result, today,

likelihood of regulatory capture. the US meat industry is heavily and increasingly subsidized,
allowing Americans to consume
larger quantities.567 568
Movement towards

intensive systems of production is
often accompanied by consolidation
in the livestock industry, as a few
companies control larger and larger
market shares. In the US, the four
largest producers control 82% of
the US beef market, 66% of the
US pork market, and 54% of the
US chicken market.*° 57° Corporate
meat giants such as Tyson and
J.B.S. wield enormous financial
and political power, increasing the
likelihood of regulatory capture.

This threat of regulatory
capture manifests in legal ways—
such as campaign donations and
sophisticated lobbying efforts aimed
at decreasing regulation of the
livestock industry—as well as illegal
ones. For example, the world’s

largest meat packer, JBS, pled

Jo-Anne McArthur / We Animals Media

guilty in 2020 to bribery charges in
a sprawling corporate corruption campaign, after paying hundreds of millions of dollars in bribes to more
than 1,900 Brazilian politicians and officials to secure favorable treatment and low-cost financing from

state-run banks.5"" 572
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Lines between the livestock industry
and those governing it can become blurred,
as a state has a strong interest in the success
of the domestic industry. In some places, this
relationship is explicit: 20% of JBS is owned
by the Brazilian Development Bank through
taxpayer funding.5”® However, more often,
these connections are advanced through policy,
including regulatory decisions, subsidies,
structural supports, and other methods —often
with little regard for disease risk.5* In the US,
the Department of Agriculture serves the twin
goals of regulating and promoting agribusiness.
This dual purpose leads to a constant balancing
in which public health concerns are measured
against the economic interests of industry. It
also forecloses the type of traditional regulatory
relationship that is common across many other
sectors.

Livestock production maintains a special
status in many nations because of its monolithic
economic and cultural importance. In light of
this, there is an almost-universal reluctance
to regulate animal agriculture. Widespread

Jo-Anne McArthur / Born Free Foundation / We Animals Media

funding and interest is dedicated to examining
disease threats to livestock, but there is less
financing and interest focused on zoonotic risks posed by livestock production.’”s 7 Where livestock is
regulated for human health, much of the regulatory focus is on food safety, paying particular attention to
a handful of well-known bacterial pathogens— salmonella,
listeria, E. coli and the like— while overlooking other risks
from live animals. Public health education has done much

Widespread funding and interest is

c o g the same —instructing people on how to handle meat to
dedicated to examining disease threats g peop

avoid food-borne iliness, but saying very little about how to

to livestock, but there is less financing _ o _ _
interact safely with live animals. Many countries, such as the

and interest focused on zoonotic risks US, regulate livestock primarily from the point of slaughter
posed by livestock production. forward, while in some cases, particularly with viruses,
transmission risk may be greatest while the animal is still
alive.
Livestock production is expanding globally and in almost every nation, but there are rare

exceptions. The largest meat exporter in the EU, the Netherlands, has taken steps to curb livestock
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production after a 2019 court ruling found the country’s climate policy noncompliant with European

environmental accords.%”” The Dutch government’s plan aims to reduce the number of livestock held in

the country’s dense animal husbandry sector by 35 million before 2030, using a series of buyouts and
relocation efforts along with a strategy to help some producers transition away from intensive production
methods to a more extensive production system.5® This decision to moderate levels of livestock
production has little to do with disease concerns, perhaps even less to do with animal welfare, but

everything to do with the environmental consequences of animal agriculture.
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Nick Schafer Media / We Animals Media

ENVIRONMENTAL DRIVERS OF ZOONOTIC
EMERGENCE AND THEIR RELATIONSHIP TO ANIMAL

INDUSTRIES

Some environmental drivers of disease emergence are closely connected to animal industries.
These industries act as proximate drivers of disease emergence, and they also initiate cycles of
environmental harms that can increase the risk of spillover in a variety of direct and indirect ways. Habitat
loss driven by agricultural and urban expansion
necessitated by increases in human population

amplifieS the riSk Of ZoonOtiC disease, diSplaCil‘lg W||d These industries act as proximate drivers

animals and forcing them into closer contact with of disease emergence, and they also

farmed animals and humans.?”® Other large-scale W G
initiate cycles of environmental harms

environmental patterns also contribute significantly to . X i .
_ o , which can increase the risk of spillover.
the risk of zoonotic disease emergence. Chief among

these are biodiversity loss and climate change.5°

Agricultural Expansion, Habitat Loss, and Disease Emergence

The global food system is the largest single user of land and the primary driver of land-use
change, accounting for nearly 90% of deforestation and causing steep declines in biodiversity as natural
land is razed and converted for food production.®8' 582 583 584 Gonsumption of large amounts of animal-
based foods, even where efficiency is maximized through industrial systems of production, is a key driver
of land transformation and human encroachment into natural areas.?® ¢ Encroachment into natural
ecosystems expands transition zones—border areas where different habitats mix—and provides new and
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Intact Wilderness Environments Ecotones Urban and Periurban Areas

additional opportunities for pathogens to adapt, diversify, and move between species, increasing the risk
of spillover.5¢7 588 589Thijs pattern of disease emergence has been associated with hantavirus pulmonary
syndrome, Lyme disease, yellow fever, Nipah virus infection, influenza, rabies, and others.?® %' This
danger is particularly acute in areas of high biodiversity undergoing rapid land-use change driven by
livestock production.®92 593

Brazil, which boasts more biodiversity
than any other country, also has one of
Encroachment into natural ecosystems expands

the largest populations of livestock. The

transition zones—border areas where different coincidence and conflict between wildlife

habitats mix—and provides new and additional and animal agriculture heightens the risk

opportunities for pathogens to adapt, diversify, of new outbreaks, making Brazil a potential
and move between species. hotspot for disease emergence. At the same
time, the landscape of Brazil is undergoing
rapid changes as hectares of forestland are
burned or cut to make way for agricultural
production.5®* Roughly 75%—80% of
recently cleared land that once belonged

to the Brazilian Amazon rainforest is now
cattle pasture.>®® Though efforts to curb
deforestation in the Amazon prohibit raising
cattle on illegally cleared forestland, these
regulations are nearly impossible to enforce
without an effective system in place to track
a herd’s origins.5% %97 Cattle sometimes are
moved from illegal pastureland into the legal
supply chain, and consumers lack effective

Justin Mott /Kindred Guardians Project/ We:Anifals Media,
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mechanisms to distinguish between legally
produced and illegally produced meat.598 59 600

. A re br rt, the ri
81 Environmental harms concealed by opaque S TR G oker T 12 TS of

supply chains undermine global health security. outbreak 8rows.

As ecosystems are broken apart, the
risk of outbreak grows. Rabies rates are higher
in regions of Brazil where bats have lost greater amounts of forest habitat because the displaced animals
are forced to interact more closely with livestock and humans.®% 82 Such changes also are predictive
of higher rates of yellow fever—a disease spread from primates to people through mosquitoes, one
which becomes more common when primates lose forest habitat.®% 8% The same is true in China, where

areas with more profound forest loss driven by livestock production were found to be at higher risk for

7
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George Steinmetz / Mato Grosso,Brazil 2022

coronaviruses transmitted by horseshoe bats than other areas where forest remained largely intact.®% In
India, outbreaks of Kyasanur Forest disease were associated with the encroachment of agriculture and
cattle production into forest land.®%” 8% Similarly, studies have found that protecting lakes and wetlands in
China reduced the probability of spillover of avian influenza from wild birds to poultry, as intact wetlands
acted as a buffer, separating wildlife and livestock.8%
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Habitat destruction drives behavioral changes in wildlife that augment the risk of spillover. It
pushes different kinds of animals into closer contact and changes the ways in which, and the places
in which, they live and interact
with humans. In Australia, bats
experiencing environmental stress,
who lack habitat and proper nutrition,
carry higher rates of the Hendra
virus, which can be spread to
horses.®"°

W ol

The risk of Hendra virus
rises when populations of flying
foxes struggle to find enough nectar
to survive, as many flowering trees
in Australia have been lost to land-
clearing and bushfires.® This
species of bat, once migratory, has
changed its behavior in response
to this shifting environmental

landscape. Today, many colonies

= -

instead live year-round near -
Havva Zorlu / We Animals Media

agricultural areas in order to find

enough food to survive. In these areas, bat colonies overlap with livestock pasture, allowing for viruses

to spread from bats to other animals, like horses, who become infected when they come into contact with

bat saliva or urine as they graze in the paddocks below them.62 Horses can then transmit Hendra virus to

humans, for whom it is 50% fatal.®'®

Feedback loops initiated by land-clearing for livestock and agriculture amplify the risk of zoonotic
spillover through a range of underexplored ways.®'* Rarely are these possibilities factored into risk
assessments of animal agriculture, though there is a clear causal line between the two and the cascading
impacts on human, animal, and environmental health are becoming increasingly clear.

There is a need for policymakers to take a more active role in facilitating and incentivizing
sustainable agricultural practices to minimize habitat destruction and reduce livestock—wildlife
interfaces.®’> Some estimates suggest that direct forest protection payments and other such prevention

measures could reduce the risk of pandemics by
40% by protecting intact habitats and reducing

Feedback loops initiated by land-clearing the stress on wildlife populations.®® These
for livestock and agriculture amplify the challenges will become even more urgent as
risk of zoonotic spillover through a range climate change drives new interactions between

ofunderexplored ways. Rarely are these animal species and destroys existing habitat—

LTSS ; g reshaping settlement patterns of both humans
possibilities factored into risk assessments. Ping P

and animals.
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T\ v Biodiversity and Disease Emergence
There is a faulty perception that the
risk of zoonotic disease comes from nature,
when, often, the risk comes from dismantling
it. Livestock production and overexploitation
of wildlife can drive environmental change,
reshaping and destabilizing ecosystems, and
catalyzing new risks of disease emergence.
Just as healthy individuals expel fewer germs
than sick ones, healthy intact ecosystems
spawn fewer disease outbreaks than degraded
ones.®"” When broken apart and fit to our
needs, they become fragile.®'® The risk of an
outbreak grows.®'® The animals who remain and
thrive in these types of degraded landscapes
tend to be those most capable of spreading
disease to humans.5? 62! Diseases such as
Lyme, Chagas, Langya virus infection, and
hantavirus pulmonary syndrome are carried
by deer mice, shrews, and cotton rats, who
flourish in human-altered areas devoid of native
plants and predators.®22 623 €24 |n [ow diversity
areas, pathogens can become more prevalent,
as vectors, such as ticks and mosquitos, feed
more frequently on reservoir species, who carry
the virus, as opposed to in high diversity areas
where they feed on a wider range of species,
some of which are poor or dead-end hosts
for the virus, reducing and diluting the level of
pathogens present in the area overall. 625 626 627
Biodiversity loss and agricultural
expansion are closely entwined, as land clearing
activities can also facilitate the hunting and trade
of wildlife, further increasing zoonotic risk. For
example, in Angola, human-set fires are used to
clear forested land for crop or cattle production.
As the fire burns the forest, hunters stand
by —waiting to shoot and capture wild animals
forced to flee from the flames.%2® Expanding
human and agricultural development allows
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hunters new inroads into once-wild areas and
facilitates hunting in areas that were previously
hard to reach.®® In many cases, logging or
other land clearing activities and the wild meat
trade go hand-in-hand, with loggers themselves
subsisting off of wild animals while working
in the area and sometimes opportunistically
harvesting wild animals to sell or trade.®° In
addition to spillover risks associated with the
killing, trade, or consumption of wild animals
for food, overhunting and land use change can
lead to increased contact between domestic
animals and wild animals carrying pathogens
or vector species, such as ticks and mosquitos.
For example, vampire bats may more frequently
feed on cattle in areas where wild mammals
are rare due to habitat loss or overhunting; they
may also come into more frequent contact with
humans, increasing the risk of rabies spillover.5
632

Systems of modern industrial farming
often promote the use of monocultures, both in

crop and livestock production. These systems, Jo-Anne McArthur / NEAVS / We Animals Media

which create high-densities of a single plant
or animal species (often to the exclusion

of all others), are adverse to biodiversity, Expanding human and agricultural development

and they also carry implications for disease allows hunters new inroads into once-wild

risk.® Homogeneous populations are more o e
g pop areas and facilitates hunting in areas that were

susceptible to significant disease outbreaks, .
, o _ . previously hard to reach.
and infection is more easily transmitted
between genetically similar hosts.%

Dense, homogeneous concentrations
of livestock can make large-scale disease events more likely. Chickens, for example, are produced
worldwide, in numbers and densities rarely seen in nature. An estimated 85 billion chickens were
produced and processed in 2023, and this species now dramatically outnumbers all other species of
birds.®% 6% Within most chicken flocks, birds have very low rates of genetic diversity.®*” This is increasingly
true as traditional breeds of livestock and poultry are phased out and producers move to a select handful
of hyper-efficient breeds, further reducing genetic variation among livestock populations globally.®® These
conditions can increase the ability of pathogens to transmit widely within flocks and the likelihood that a

pathogen may obtain new adaptations during that process.®® For instance, large, single-breed poultry
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facilities have played a crucial role in the spread of avian influenza by

. -~ . facilitating the development of highly pathogenic versions of influenza

Improving biodiversity and _ Gﬁ P gnly pathog
viruses.

restoring native ecosystems . _
In addition, plant monocultures, for example, in corn or soy

can reduce the risk of disease. production for livestock feed, can have harmful effects on the soil,
drive deforestation, contribute to increased use of pesticides, and
further degrade biodiversity.®*' The presence of plant monocultures
can also increase the risk of infection among humans. This has been observed, for example, with respect
to palm oil monocultures in Indonesia.®*? Still, many of the ways in which crop monocultures impact the
risk of infectious diseases are not well understood by scientists.®*

Conversely, improving biodiversity and restoring native ecosystems can reduce the risk of
disease. For example, studies suggest that
forest restoration efforts required by current
environmental legislation in Brazil could
decrease the risk of hantavirus by 45%.544 645
These virtuous cycles offer an opportunity
to protect public health and prevent
future outbreaks by bringing ecosystems
into greater balance: improving genetic
diversity within species and biodiversity
among them, providing more abundant
and consistent habitat and resources, and
distributing animals over a wider area to avoid
congregating them in small corridors that may

facilitate disease transmission.t4¢

Alix Livingstone / Farm Transparency Project / We Animals Media

Climate Impacts on Disease Risk

Conditions emerging from climate change pose serious threats to habitat, biodiversity, and
ecosystem health. Today, climate change and extreme weather events drive zoonotic risk in concrete,
visible ways. For example, anthrax released from a frozen animal carcass due to melting permafrost led
to dozens of hospitalizations and the death of a child in Siberia, where the outbreak also killed 2,000
reindeer.547 848 QOr, for example, when Hurricane Floyd hit animal production facilities in North Carolina.
The storm left millions of pounds of manure, pathogens, and tens of thousands of dead pigs scattered
across the coastal region. A photograph taken in the wake of the storm shows a shark feeding on a pig
carcass three miles off the North Carolina coast.®*° 8° Climate change is already significantly altering the
dynamics of disease transmission by insect vectors.5!

And over time, climate will continue to drive disease risk in dynamic and unpredictable ways. It
will move and displace populations of people and animals, altering habitat and changing where and how
species live as well as the ways in which they interact with one another. These changes and migrations

will bring more opportunities for disease transmission. A study published in Nature suggests that, looking
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only at a subset of 3,100 mammal species, climate driven changes mean that the coming decades will
see 300,000 first encounters between species, and with these encounters, 15,000 spillover events where
viruses move into new hosts.%52

While animal agriculture poses direct risks of
zoonotic transmission, it also contributes heavily to . .
Y The climate effects of livestock

risks associated with a changing climate. The climate

] v
impact of animal agriculture has been largely overlooked production are vast and frequently

by policymakers to date, who have more-often aimed underrecognized, particularly when
interventions at industries like transportation or energy. taking into account the impacts of
However, the climate effects of livestock production are vast livestock-driven deforestation.

and frequently underrecognized, particularly when taking into

account the impacts of livestock-driven deforestation.

According to data from the Food and Agriculture Organization of the United Nations, livestock
production accounts for 14.5% of global greenhouse gas emissions, an amount on par with the entire
global transportation sector.2 84 Unlike plants, which capture carbon, animals produce it. And unlike
growing crops, livestock require food, in addition to land and water, and that food requires more land and
more water, amplifying the environmental impacts of production.5®* Cows, for example, consume 15-25
calories for every 1 calorie of meat they produce.% At present, two-thirds of the crop calories produced in
the US are used to feed livestock instead of humans, more than 40% of US land is dedicated to livestock
feed and production, and the livestock industry accounts for a substantial portion of US water usage as
well— irrigating crops to feed to cattle accounts for 23% of all water used nationally, making the cattle
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feed industry the single largest consumptive user.57 658 659

In addition to carbon dioxide, livestock production generates other, more potent, pollutants
like methane. Agriculture generates more methane emissions than any other industry, including oil and
gas.®® Globally, animal agriculture, particularly cattle production, is the dominant source of all agricultural
methane emissions.%' 82 Climate acts as a dynamic threat multiplier of zoonotic disease risks; at the

same time, climate change is driven, in significant part, by the animal agriculture industry. The broader

impacts of animal industries on the environment should be better accounted for when assessing the
zoonotic risks that these industries pose.
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MITIGATION OF AND RESPONSE TO OUTBREAKS
ACROSS ANIMAL INDUSTRIES

Zoonotic diseases, driven both by direct contact with animals and larger patterns of environmental
change, will continue to move from animals to humans in the near future. What happens when diseases
make this jump and how well are current systems prepared to handle these events? Better preparedness
and faster response may help mitigate the damage caused by disease, but neither is it a solution. While
these post-spillover factors can affect the trajectory of an outbreak after it occurs, each is limited in its

effectiveness.

The Limits of Preparedness

Some pathogens are incredibly difficult to contain. A single gram of manure from infected
chickens can carry enough influenza virus to infect 1,000,000 birds, while the virus can persist in wet
manure for weeks.5 884 Influenzas can be transported on the shoes of workers, carried on the wind from
neighboring facilities, or can be introduced when new birds are added to a flock or when birds return,
unsold, from market. Given the difficulties of trying to disinfect a single facility, let alone hundreds of
thousands of smallholder farms, it is no surprise how far
and how fast these viruses spread.®® T Gt o e B T,

When a strain of avian influenza, H5N1 virus,

spread across the world in the spring of 2022, advanced LS O P AT ST e e

warning and strict biosecurity measures were not enough the spring of 2022, advanced warning
to stop it. Even in the industrial livestock operations of and strict biosecurity measures were
the American Midwest, where production takes place in not enough to stop it.

sealed indoor warehouses with no exposure to outside
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air, and workers shower, step in disinfectant before entering, and cover their clothes in tyvek suits, the
virus swept across the region, infecting millions of animals in the process, many dying before they ever
showed symptoms. The virus breached these defenses not once, but over and over again, hundreds of
times, as each facility was infected. The virus hopscotched from one production operation to the next,
reaching 37 of the 50 states and leading to the death of more than 40 million birds in just four months
after arriving in the US.56¢

Even with advanced warning and the strictest biosecurity measures the industry could muster,
producers appeared powerless to stop the disease that they knew was coming. How much more can
realistically be done? Many of these animals never see the light of day, yet they continue to be infected.
There are limits to biosecurity, and there is no such thing as perfect preparedness.®”

Glass Walls / We Animals Media

Disease modeling suggests that rapid response G : ;
9 5199 P P There are limits to biosecurity, and

is not enough to contain the spread of many known . .

_ _ there is no such thing as perfect

contagious pathogens, let alone novel ones. Consider

a disease like rinderpest, for which a vaccine exists and prep aredness.
is readily available. Simulations suggest that even with
a “nearly optimal response,” including a large-scale and
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effective vaccination campaign undertaken within a week of the first observed cases, an outbreak of
rinderpest in cows would spread and lead to the death of hundreds of thousands of cattle.®®® These
models often make assumptions that may

present an overly-rosy picture—that we are

After a disease outbreak occurs, its trajectory is dealing with a known disease, that the pathogen

determined, in part, by how soon it is reported spreads the same way as it has in previous

i) P 1z regulatory system responds outbreaks, that the disease does not spillover to
new species, and that institutions and producers

will respond as they should.

Barriers to Communication

After a disease outbreak occurs, its trajectory is determined, in part, by how soon it is reported
and how the regulatory system responds. Whether and when producers report outbreaks are affected by
the regulatory systems in place, and how producers are incentivized or discouraged from reporting. How
quickly and deftly the regulatory system responds depends on communication and planning as officials

seek to contain the current outbreak and identify how and to where it is spreading.
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Reporting

Compensation schemes, which offer
payouts to producers who lose their animals to
infectious disease, are a common policy tool
used to incentivize early and honest reporting of
zoonotic disease. If a pig producer in Germany
begins losing animals at their facility, it is in
their economic interest to contact public health
officials as soon as possible, who will then work
to contain the outbreak and indemnify producers
against resulting losses.%® But these systems
are not in place everywhere, nor do they cover
everyone.

Where no such safety nets exist, where
they do not compensate producers fully, or
where they require long months of waiting on
paperwork and approvals, reporting is rare
and unintended consequences are common.

A smallholder farmer in Vietnam, whose flock
contracts an infectious disease, may respond

by selling the birds immediately, dispersing the
animals along with the disease in an attempt to
cash in before it is too late.5”° When H5N1 avian
influenza arrived in Vietnam, the virus spread to
57 of the 64 provinces in just six weeks, in part
driven by the fears of producers who did not
want to lose their flocks without compensation.®

The same was true in Egypt, where the

sls Media for The Guardian
i
i

government’s failure to indemnify producers

Jo-Anne McArthur /We Anim

against disease losses only accelerated the

virus’s spread.®”2 Fire sales of infected animals
drive outbreaks, allowing pathogens to spread
rapidly, as producers move sick animals as Fire sales of infected animals drive outbreaks,

quickly as they can from their farm to the next, allowing pathogens to spread rapidly, as

exacerbating the danger and sowing disease producers move sick animals as quickly as they

broadly across the region. Without trust in c c
y g can from their farm to the next, exacerbating the

the system and buy-in to its larger purpose of . . .

_ , o danger sowing disease broadly across the region.
disease containment, small producers’ rational

economic response to disease often makes

outbreaks worse.
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Lack of Transparency

Reporting outbreaks to
officials does not always ensure
that information will be shared
openly with the public, with other
officials, with the WHO and
WOAH, or with other outside
nations. There are strong short-
term incentives to downplay risk.
Economic motivations to dismiss
risk can be especially powerful in
areas heavily dependent on animal

George Sisinmetz/ Northem Tertory, Australi 2022 exports. Disease outbreaks in the
food supply lead to embargos on
live animal and meat exports, some of which can last years and gut domestic production. Even when
embargos end, reputational damage often remains, driving down the value of animal exports long after
the outbreak is over.

Disease outbreaks can hurt other industries as well, including tourism. In the wake of Ebola,
travel to and from West and Central Africa ground to a virtual stand-still. Even countries in the region with
no Ebola cases saw tourism revenue cut in half overnight.®”® During the SARS outbreak, tourism to Hong
Kong and Singapore dropped roughly 70%
in 60 days. Airline carriers lost $7 billion in

revenue during the outbreak, forcing them to Wherever public health becomes political, the

lay off thousands of employees.67 67 results can be dangerous.

With respect to disease reporting,
it is hard to overstate the stakes and
sensitivities at play.5”® 67 No country wants to
be labeled unsafe or unsanitary. Augmenting
these concerns is the outdated practice of
naming diseases after the places where they
were first documented or discovered. These
labels have staying power and can wound the
place for which they are named, at the same
time inflaming cultural stereotypes.

Wherever public health becomes
political, the results can be dangerous.
Censorship, driven by nationalistic interests,
can increase risk and dampen response.
Where information seeps out slowly, valuable
containment time is lost.®”® This culture
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of silence deepens mistrust between countries and within them. It can create informational silos and
firewalls that separate samples from the scientists who need them, separate people from public health
information, and separate whole nations from the rest of the world.57 68 68" However, risk is globalized as
pathogens do not respect human-set boundaries.

Siloing
Regulatory silos, entrenched by poor communication among different branches or levels of
government, can further undermine disease reporting and response. While disease can jump from wildlife
to livestock to humans and back again, many regulatory systems struggle to exercise this same kind of
flexibility. Important findings and relevant data are not shared across agencies.
The gulf between animal and human
health authorities can be vast, despite the deep

While disease can jump from wildlife to livestock
to humans and back again, many regulatory
systems struggle to exercise this same kind of
flexibility.

Deniz Tapkan Cengiz / We Animals Media

connectedness and consequences of each area
on the other. When chickens began dying in
large numbers on farms outside of Hong Kong,
investigators reported the new disease, H5N1
influenza, to veterinary health authorities, but not
to human health officials, believing the outbreak
had little relevance to public health.%82 68 Two
months later, a three-year old boy died from the
same disease, his diagnosis delayed without
critical information.®8

Years later, as H5N1 ravages wild
bird and poultry populations across the globe,
killing hundreds of millions of animals, and as it
continues to spread to new species of mammals,
including cattle, the CDC and others maintain
that the risk to human health is “low.”8® Such an
assessment perhaps speaks to a larger inability
to account for risks that are both catastrophic
and rare but also to the half-hearted way in

which policymakers have taken up the One Health framework across much of the world. In some cases,
particularly in developing nations, public health officials are singularly focused on combating disease

in humans, while concern about disease in animals is regarded as a luxury they cannot afford. As one
veterinary epidemiologist explained, the reception to such work is often, “People are dying of malaria, and
you’re coming and telling us about a chicken disease ?7%8¢
But malaria is itself a zoonosis, and such a response
Such an assessment perhaps speaks to

overlooks the founding principle of One Health—namely

that human health, animal health, and environmental health a larger mablllty fo accountf o risks

are interconnected and interdependent.®®” One Health that are both catastrophic and rare.
approaches, interdisciplinary and collaborative by nature,
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provide an antidote to the kinds of siloing that can undermine

efforts to combat zoonotic disease at every level of These divides permeate across

government; however, operationalizing One Health principles different levels of government, both

through policy has often proved challenging. vertically and horizontally, and
Along these lines, while in many countries livestock occur within agencies as well.

health authorities recognize the significant potential impacts
of disease occurrence in wildlife, they
often consider these threats as outside
the scope of their mission and rarely
work cooperatively with scientists

or experts from the wildlife field.%®
Diseases are shared between wild
animals and domestic ones, but too
often, information about them is not.
Different agencies within the US that
govern livestock and wildlife each have
their own pathology labs, but few, if
any, protocols or mechanisms to share
scientific findings between them. These
divides permeate across different levels
of government, both vertically and
horizontally, and occur within agencies
as well. In some cases, informational
silos within a regulatory agency
separate science and scientists from
policymakers, leading to policy that is
shaped largely by other factors. There
are hopeful signs that things might be
changing, in particular where there

are strong financial incentives to stay
abreast of disease events in wildlife.
The US Department of Agriculture, for

example, has begun some monitoring

David Chancellor / Anesthetized Cheetah, Samburu National Park, Northern Kenya

of avian influenza rates in hunter-
harvested wild birds to better track the diseases.®® And, in Ghana and in Peru, new initiatives have aimed
to increase information sharing between human and animal health authorities.®®°

Where there is no single coordinating entity responsible for zoonotic disease, fiefdoms persist,
agencies become politicized, and their effectiveness is marginalized. Some of these problems could be
remedied by realigning incentives to encourage or require information sharing. Yet, this is unlikely to occur

without mandates and infrastructure in place to do so.
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Containment

When officials become aware of an outbreak, a culling The cranes and other forms

of infected or exposed animals is carried out to contain it. Such of heavy equipment needed to

a process presents both logistical and public health challenges.
How does one safely kill and dispose of 100,000 or 1,000,000
infected chickens or pigs? Should the animals be buried, at the

move the carcasses provide a
sense of the enormous scale of

outbreaks.
risk that pathogens may seep into the groundwater and infect

neighboring communities, or should they be incinerated, at risk of

aerosolizing the pathogens? The cranes and other forms of heavy

equipment needed to move the carcasses provide a sense of the enormous scale of such operations
when these outbreaks occur.®®! Plans and processes for safe disposal of infected animals is one aspect of
disease control that policymakers from all countries seem to chronically overlook, and few are prepared to
deal with these outbreaks at scale as the number of livestock and the size of operations continue to rise.

/'////

///// ’///
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In 2021, Danish officials
exhumed 29 million pounds

\] - ”

(13,000 tonnes) of mink carcasses
from poorly-dug graves where
they had been hastily buried

S

"f-.nh-l

after the animals were found to

e

be infected with and transmitting
SARS-CoV-2.%%2 After some of
the buried carcasses resurfaced,

\
i ;

-'}-ﬁ-‘-'-'.‘-

]

officials feared that they may

be contaminating nearby water
sources and putting human health
at further risk.%%

In Southeast Asia, in

places where CO, or other culling Oikeutta Elaimille / We Animals Media

methods are not available, birds
infected with H5N1 were stuffed into
sacks to be suffocated as a means of
controlling the outbreak. But without

Danish officials exhumed 29 million pounds of mink oroper equipment or training, many of the

carcasses from poorly-dug graves where they had birds escaped from the bags and were

been hastily buried after the animals were found to be picked up and eaten by children in the

infected with and transmitting SARS-CoV-2. neighborhood, or even by the individuals
carrying out the depopulation efforts who
had not been briefed on why they were
being asked to undertake this work.5%

Traceability

Traceability remains an issue throughout much of the global livestock trade for large and small
producers alike. While small producers tend to sell through shorter supply chains, they move through
more informal networks, which often operate with less documentation. Animals from different sources are
mixed —middlemen in Vietham may collect chickens from several different homes, loading them into the
same cage on the back of a motorbike before selling them to restaurants or vendors. Transactions occur
without paper trails, and sellers are often unsure of where their animals come from. Meanwhile, large
producers sell through longer supply chains, some of which are vertically integrated. However, as animals
are aggregated in great numbers and dispersed through a wide range of channels to supermarkets and
manufacturers and export markets, they too are rarely tracked sufficiently. Pork from a pig raised in
Mexico might be consumed at a dinner table in South Korea. A single infected shipment might be spread
across multiple countries or dozens of states halfway across the world.®%

Though technology is available to track livestock animals throughout the value chain, in most
parts of the world, it has not been adopted.®®® Consumers operate with limited information as to where
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the animals they eat came from and what sorts of health and safety checks were present throughout
production. From a regulatory standpoint, when an outbreak occurs, these information gaps mean
valuable containment time is lost. At present, even wealthy nations like the US lack a rigorous system to
link shipments, or an item within a shipment, back to its point of origin, while the EU and others impose
stricter standards

on traceability

and consumer
protections.®%”

China has made
significant strides in
this respect following
the melamine crisis
in 2008. The UAE,

in part motivated by
the importance of
religious restrictions
upon consuming
certain kinds of animal
products, is also
employing traceability
technology with
increasing efficiency
and accuracy.

All these
regions are working to
develop a regulatory
framework around
the application of
blockchain technology,
which promises the
ability to track and

—

Anne McArthur/’D‘j‘urraltsa“lanseniWe Animals Media x R 2 - ‘ gather |mp0rtant fOOd

\

safety data as an
animal moves from
producer to plate.®® Supermarket corporations such as

Though technology is available to track _ _ .
Walmart may use their economic power to deliver these

livestock animals throughout the value . L
changes even sooner voluntarily. However, it is less

chain, in most parts of the world, it has clear whether these technological gains will be applied
not been adopted. in developing market economies or to more localized

production systems.
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Need for Preventative Measures

As livestock production continues to grow and intensify, as more land covered with forests and
wildlife is cleared and developed in support of this expansion, and as the effects of these changes on
climate become increasingly apparent, the risk of zoonotic disease outbreaks will continue to rise. These

trendlines point in dire directions. Even with
best-case-scenario reporting and response,
Too often, policymakers regard spillover events many pathogens will have already spread beyond

o 0 0 i i 699 = -
as random occurrences—lightning strikes that the point of easy containment.®* After-the-fact

can’t be predicted or prevented, but in fact they approaches are limited in effectiveness and often

. more expensive than preventative measures.”®
often follow familiar patterns. _ _
Too often, policymakers regard spillover events
as random occurrences—lightning strikes that
cannot be predicted or prevented, but in fact they
often follow familiar patterns.” And while the specifics of each instance may vary, these general contours
largely remain the same, creating opportunities for preventative policy measures that limit the frequency

of spillover events.
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David Chancellor / Elephant Hunting for Wild Meat and Trophy, Namibia

PATTERNS OF ZOONOTIC SPILLOVER

While human-animal interactions do not account for every instance of zoonotic spillover, they are
a hallmark, defining many of the most common patterns of disease emergence. Across continents and
countries, these patterns remain surprisingly consistent. Often the same forces shape and dictate the
ways in which humans, animals, and ecosystems interact, paving the way for new outbreaks. Each of the
following paradigms illustrates a common pathway
of disease emergence—a familiar archetype that
describes the ways in which and the routes through Future outbreaks will occur through these

which pathogens move from animals into humans. same pathways and many of those outbreaks
Reduced to their most basic forms—actor, action, i prevented through betterpolicy.
consequence —they outline and sketch much of

humanity’s risk from emerging infectious disease.

While they do not capture every circumstance of

spillover, many of the most serious zoonotic viruses, from SARS to Ebola to influenza to HIV-1, have
moved through one of these channels to reach humans. Future outbreaks will occur through these same
pathways and many of those outbreaks can be prevented through better policy. Interventions at any point

along these “spillover supply chains” may be effective at disrupting these cycles of disease emergence.
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POLICY GOALS AND IMPLEMENTATION OF BETTER
PRACTICES

In what follows, we describe policy goals that aim to reduce the risk of zoonotic disease and
some promising attempts to implement them. Strategies that have been adopted or have been shown
to be effective in one jurisdiction provide examples that others can model and adapt for their own. While
approaches to addressing zoonotic disease threats are heavily context-dependent, the following principles
inform policy improvements across many jurisdictions: 1) information gathering and development, 2)
communication and information sharing, 3) aligning incentives, and 4) evidence-based policymaking.

These four principles are developed into four graphic trees below, which describe these ideas in
more detail and provide specific examples of how each has been applied in practice. These examples are
drawn from the 15 country case studies upon which this report was built, as well as from countries outside
this cohort. In some instances, these examples illustrate policies that have not yet been applied but are
needed (those hypothetical examples are distinguished in italics). From left to right, these trees move
from the general to the specific and describe the kinds of efforts that are required to address the zoonotic
risks posed by animal industries. Many of the examples that apply these principles are not comprehensive
but demonstrate progress and movement in a positive direction. These should be part of an iterative effort
to continue to refine and apply strategies that reduce risk.

Animal Markets and Zoonotic Disease: A Global Synthesis Report
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1. Information Gathering and Development includes efforts aimed at creating systems and
processes for gathering information such as mapping high-risk touchpoints along animal supply
chains, disease screening and monitoring, data collection, and investment in research. Obtaining
more information about various forms of human-animal interactions, animal industries, and
other sources of risk is critical to better understand current practices and the zoonotic risks that
those practices pose. Filling in existing gaps in knowledge is critical both for preventing future
spillover events and also for informing response when outbreaks occur. Information gathering and
development efforts establish an essential foundation for everything that follows: communication
and information sharing, aligning incentives, and evidence-based policymaking.”®?

2. Communication and Information Sharing describes efforts that aim to disseminate information
and increase collaboration and coordination to reduce risk. Timely, accurate, and open sharing
of information across local, regional, and national boundaries is essential to assess and address
the risk of zoonotic disease. Producers and public officials from across regulatory agencies and
between different levels of government must communicate efficiently. Effectively communicating
requires breaking down regulatory silos across levels of government and public and private
entities within countries and across national borders. Transparency helps educate the public,
builds trust, reduces misinformation, and promotes compliance with existing regulation. These
efforts can be advanced through formalizing pathways for information sharing. Communication
and information sharing takes information that has been gathered and disseminates it to relevant
stakeholders, so that it can be operationalized through aligning incentive structures and evidence-
based policymaking.”®

3. Aligning Incentives involves understanding key stakeholders’ interests and relationships with
animal industries, including cultural practices, economic drivers, and food security concerns and
ensuring that these interests are aligned with goals of protecting public health. Stakeholders
include not only producers but also consumers, NGOs, and governmental bodies themselves.
Understanding the motivations and goals of these stakeholders allows regulators to provide
incentives to act in ways that reduce zoonotic risk and that comply with regulations—regionally,
nationally, and globally. Taking a more active role in areas where current incentive structures are
misaligned could help prevent future outbreaks. Aligning incentives requires information gathering
and sharing. Where incentives structures cannot be aligned with public health, evidence-based
policy making may be needed to further manage risk or ensure compliance.”*

4. Evidence-based Policymaking describes the law, regulation, and policy that reflects awareness
of existing risk and is informed by the best available scientific evidence. In addition, these efforts
integrate an understanding of cultural and economic drivers that are reflected in stakeholders’
interests. At the same time, evidence-based policymaking must account for cultural values,
practical needs, and food security. Evidence-based policymaking is made possible by information
gathering and development, communication and information sharing, and through aligning

incentives to ensure cohesive goals and compliance.”®
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Inventory size, number, and
distribution of animal industries

The Brazilian government has

an open access list of species
produced on wildlife farms and
keeps a register of commercial
wildlife farming facilities

[ Universities and NGOs in

4

Map the supply chains for
each animal industry

| to map the illegal wildlife trade

Cameroon and the US used
genomic analysis of confiscated
pangolins and pangolin scales

—

Identify human-animal
touchpoints across each
industry to assess risk

To asses MERS risk, value chain |
analyses in Jordan map
potential points of spillover
where humans and camels
interact

ko

Make public funding available
for research on zoonotic risk

Increase access to animal
industries for public and private
research

Georgia supported research
mapping distribution of a new
orthopoxvirus through
integrated surveillance of
wildlife, livestock populations,
and ranchers

Identify high-risk industries,
facilities, practices, and
touchpoints

This could include requiring
producers to allow observational
studies or sampling in order to

understand risk

Increase testing of workers in
animal industries to better
understand their risks

In Ghana, veterinary officers led
a team to identify pressure
points and high-risk locations for|

TB and Anthrax among livestock

.

Leverage existing sources of
data for public health research

Vietnam'’s VIZONS initiative
studies zoonotic disease in a
high-risk sentinel cohort of
those with occupational
exposure to animals.

Design and implement
inspections, screening,
sampling, and testing across
animal industries

| centers for disease surveillance

Singapore samples wildlife held
in state-run rehabilitation

e
x 2

Establish baseline levels to
facilitate early detection and
warning signs

The UAE requires quarantines,
inspections, and disease
screening of live imports of
cattle from South America

1 poultry producers to report

Design and conduct studies to
determine safe practices

This could include mandating

mortality levels above certain
baseline thresholds to facilitate
early detection of disease

T

LAy

| from bats to livestock

Studies in Malaysia and
Thailand found that requiring
fruit trees to be some distance
away from pig farms reduces
the risk of Nipah transmission
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Building Information
Pathways
and Templates

Develop templates to analyze
and meaningfully compare risks|
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Create and formalize processes
for sharing data

Establish protections for

When Marburg virus was
discovered in Tanzania in 2023
the government quickly alerted
the public and the WHO

Sweden has a strong open

| records act, shares publicly data

from wildlife disease sampling,

and reports outbreaks quickly to |

WOAH and WHO

Kajlado County, Kenya has
measures in place employing
veterinary officers at animal
markets for disease
surveillance and health checks

| of animals for sale

[ Hendra education campaigns

among horse owners in Australia
sought to reduce contact
between horses and bats

Community-based radio
programs in the DRC sought to
address misinformation about
how Ebola is transmitted and

educate listeners on prevention

i S . - Vs

°| consumption of wild meat

Educational campaigns using
social marketing reduced

dramatlcal\y in Amazonla Brazil

[ While not yet been empi‘oyed El

effective framework would
account for the frequency and

intensity of zoonotic risks
o

In the UAE, systematic team
reporting for data analysis and
risk assessment is in place at
both district and Emirate Ievels

whistleblowers and pathways

for anonymous reporting

—————

[ New Zealand's Protected

Disclosures Act offers legal

| protection to employees who

report issues related to animal
welfare and food safety in the
agricultural sector
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N

Encourage Prevention

8

Promote Safe Practices| —

BN

A

Increase Reporting

Facilitate Compliance

AN

Aligning Incentives

Incentivize protection of forests
and intact ecosystems to
preserve and enhance

Forest protection payments in
Brazil have been effective in
slowing deforestation in the
Amazon as have agreements by

biodiversity J

Make available funding for
preventative practices and

purchasers not to buy soy or
cattle produced on illegally
deforested land

In Israel, policymakers

measures

Offer buyouts or economic
alternatives to producers to
phase out highest-risk
industries

Encourage consumers to make

subsidized reform measures for
structural upgrades to improve
the sanitary conditions in egg
farms

[ South Korea offered buyouts to
bearbile farmers to help
transition away from the practice

In the US, labels allow consumerg

safer choices

J

to select meat raised without
| antibiotics

Ensure long-term food-security

'

goals reduce zoonotic risks

In Belgium, many pig producers
elected to accept payments to

overall

J

transition out of the livestock
| industry

3

Establish accountability
measures for private interests to

Slaughter levies fund food-
animal production insurance

internalize public health costs

against major disease outbreaks
| in the Netherlands

Mandate reporting and expand
the list of notifiable di

Australia requires reporting of
equine influenza and others

Facilitate cross-reporting
among industries

beyond those diseases for
which reporting is required by
the WHO or WOAH

This could include policies that

Provide legal and economic
protections for producers that
incentivize reporting

encourage cooperation between
industries to combat shared
disease threats

[ In the US, indemnification

Remove frictional barriers to
compliance

payments incentivize disease
reporting among livestock
producers

Kenya implemented a mobile

Identify and root out corruption

phone-based disease reporting
system that increased reporting
of illness among livestock

J

[ The Kenyan Wildlife Service has |

Employ top-down value
signaling to promote safe

implemented a risk-based
approach to identify and
prevent corruption, while
increasing transparency

practices
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i Gabon’s former president
worked to protect wildlife
habitat and publicly pledged to

stop consuming wild meat
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Reduce Unnecessary
Risks

Evidence-based
Policymaking

Better Regulate
Necessary Risks

e

Improve Ability to :
Implement i

-

e Better regulate or eliminate

nce-Based Policymaking

Set standards for unregulated
industries

—| prohibited public interactions

| governing the ownership of big

| livestock producers to continue
to overuse antibiotics for growth |-

=¥

The US set standards in 2022

cats, which was previously
unregulated in many states, and
with cubs

In 2022, the EU closed a
loophole that had allowed

promotion as “prophylactic use”

Establish clear,
comprehensive regulatory
definitions

This could include establishing
well-considered, scientific-based
definitions for “livestock” “free-
roaming wildlife” or “farmed

Weigh and balance risks and
benefits of animal industries

~| unregulated

wildlife” that do not leave any
groups of animals undefined or

v 2 —

VGabon prohibited consumption
of certain high-risk wildlife
species: bats and pangolins

high-risk practices that offer
limited public benefit

Invest in lower
risk alternatives

“| origin

Israel has banned fur farming
] and the sale of fur products, as
production of fur drives risk
upstream in the country of

e

Israel has invested heavily in

| alternative protein production

Reduce the number of human-
animal interfaces

R s T,

Limit interactions between
animals and between different
species of animals

Require additional biosafety
protections for workers with

occupational exposure to animals

. | animal fairs or expos

~{In the US, NIH has established

] non-human primates, which

i The UAE is implementing

interaction

- 4| automated slaughterhouses that |
.| minimize human-animal

—

the number of species and
animals that can be sold at

T

| PPE and handling requirements
for researchers interacting with

could be expanded and applied
to other forms of animal
industries

[ Germany has put restrictions on |

Clarify enforcement duties
and clearly delineate
responsibilities

Identify and remove logistical
barriers to enforcement

Ensure adequate funding and
training for
enforcement officials

——{ Australia’s border biosecurity

| jurisdictional limits, enforcement

o understand their role and

——{In Brazil, IBAMA runs wildiife

This could include clarifying
measures, and capacities, as well
as ensuring that officials have
appropriate training and clearly

function

rehabilitation centers so officials
do not avoid enforcing wildlife
laws for lack of a place to keep
confiscated animals

measures reduced the risk of
importing and introducing
ranaviruses carried by

amphibians

P




In this globalized economy, risk,

too, is globalized, and no amount

LN

David Chancellor / Trophy Hunting and Taxidermy, South Africa

TAKEAWAYS

Human-animal interactions are as diverse as they are ubiquitous. In looking longitudinally across
countries, examining both risk and regulatory response, patterns and themes emerge that echo across
multiple jurisdictions. A selection of these global takeaways are further distilled below. Chief among them
is the idea that although many zoonotic outbreaks are preventable, current regulation is not proportional
to risk. Taken together, they tell a story of a serious and pressing threat to global health security—one that
has too often been overlooked and underappreciated. This is particularly true in the Global North, where
many consider zoonotic disease to be a threat that belongs more in the last century than the current one.
However, human-animal interactions in every country across the globe contribute to zoonotic risk. Supply
chains span different continents and demand from wealthy consumer nations such as the US, which
itself processes more than 10 billion animals each year, also
drives high-risk practices in much of the developing world. In this
globalized economy, risk, too, is globalized, and no amount of us-
versus-them thinking can overcome this fundamental truth.

of us-versus-them thinking can These takeaways for the global community highlight

overcome this fundamental truth. some of the most important points that may inform strategies for

how to better guard against future outbreaks and better manage

our current risk:
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Just as human-animal interactions occur everywhere, zoonotic disease
risk is everywhere. Many (but not all) of these interactions and spillover
events are driven by human use of animals.

Animal production and human-animal interactions are growing in
magnitude and diversifying in form and structure, outpacing regulation.

There is no agreed-upon template or framework for zoonotic risk
analysis.

While risk cannot be eliminated, it can be reduced. Many zoonotic
outbreaks are preventable and driven by non-subsistence animal usage.

Current regulation is not proportional to risk, nor is the amount of
funding dedicated to addressing these risks adequate.

Siloing between human and animal health authorities (as well as among
wildlife and livestock officials and across different industries and levels
of government) undermines zoonotic disease mitigation and response.

Policy that supports animal industries can increase zoonotic risk, and,
in many countries, there is a reluctance among policymakers to regulate
animal industries.

The risks (including zoonotic risks) and rewards of animal industries are
not distributed evenly.

Policy that facilitates and incentivizes sustainable agricultural practices
to minimize habitat destruction and domestic—wild animal interfaces
would reduce the risk of zoonotic outbreaks.

10. Animal use should be regulated more effectively and decreased overall

to reduce zoonotic risk.

TAKEAWAYS
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CONCLUSION

Zoonotic disease is a global threat. Human-animal interactions occur in every country on
Earth, and each of those interactions carries zoonotic risk. These risks are not random. Across diverse
countries and cultural contexts, the patterns of human behavior that give rise to zoonotic spillover remain
surprisingly similar from one country to the next, though the details and conditions of each vary. The
hallmark of most is a moment of close contact between humans and animals.

Zoonotic spillover events occur in predictable patterns, making them ripe for better regulation.
Many interactions through which spillover occurs are driven by human use of animals for fur, food,
fiber, entertainment, decoration, research, companionship, cosmetics, traditional medicine, religious
use, and other purposes. Supply chains that move animals allow for the aggregation and distribution of
the pathogens that they carry. And along these supply chains are opportunities for pathogens to move
between animals and human hosts.

The problem, however, is not simply that the ways in which humans employ animals drive
zoonotic risk, but that too often policymakers are acting indifferently or recklessly with respect to those
risks—casually writing off serious threats without thinking about them or perhaps even recognizing them
as threats at all. Palm civets, the suspected animal
source of the SARS epidemic, are farmed to produce The problem is not simply that the
expensive specialty coffee made from their droppings.

_ ways in which humans employ animals
Raccoon dogs, who may have first spread COVID-19 to

humans, are kept and killed in large numbers to make drive zoonotic risk, but that too often

fur coats from their pelts. Are these risks justified? There policymakers are acting indifferently
might be some risks worth taking, but many others where or recklessly with respect to those risks.

this cost—benefit tilts grossly out of balance.
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Collectively, policymakers must work to right these scales and act more deliberately with respect
to the risks they take, to replace indiscriminate animal use with thoughtful use, and to analyze and
appreciate the dangers posed by different forms of animal industry in order to make informed appraisals
about when such risk is justified and when it is not. And they must move to reduce and manage risk
wherever possible. These challenges demand humility and cultural sensitivity. Yet, much of this work
could be done in ways that would scarcely be felt by the public at large.

Because zoonotic outbreaks are not random and instead follow predictable patterns, because
zoonotic disease emergence is often driven by human actions, and because so often the activities and
industries driving zoonotic disease risk operate with few safeguards in place, law and policy are essential
tools to address zoonotic threats. Patterns of disease emergence can be disrupted through more effective
regulation, and the high-risk human activities that generate risk can be reduced, reformed, and better
monitored. Not only do law and policy have the potential to affect zoonotic threats, they are sorely needed
in circumstances such as these where private interests can operate contrary to public health—often with
little oversight and large externalized costs.

While it is widely accepted that outbreaks can be better contained through effective policy, what is
equally true, and more seldom recognized, is the fact that, through better law and policy, many outbreaks
can be prevented. When used to their potential, these are powerful guardrails to protect global health

security.
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A Forest protection payments in Brazil have been effective in slowing deforestation in the Amazon as have agreements by purchasers not to buy
soy or cattle produced on illegally deforested land

a. Neil Vora et al., “Interventions to Reduce Risk for Pathogen Spillover and Early Disease Spread to Prevent Outbreaks,
Epidemics, and Pandemics,” Emerging Infectious Diseases 29, no.3 (2023): e221079, doi: 10.3201/eid2903.221079.

b. Sarah Shanks, May Cl van Schalkwyk, and Andrew A. Cunningham, “A Call to Prioritise Prevention:
Action is Needed to Reduce the Risk of Zoonotic Disease Emergence,” The Lancet Regional Health 23 (2022): 100506,
https://doi.org/10.1016/j.lanepe.2022.100506.

B. In Israel, policymakers subsidized reform measures for structural upgrades to improve the sanitary conditions in egg farms
a. See Israel Case Study.
C. South Korea offered buyouts to bearbile farmers to help transition away from the practice
a. “Bred for Profit: The Truth about Global Wildlife Farming,” World Animal Protection, published March 4, 2024, https:/
www.worldanimalprotection.org/globalassets/pdfs/reports/english/bred-for-profit-report-on-global-wildlife-farming.pdf.
D. In the US, labels allow consumers to purchase meat raised without antibiotics
a. “USDA Launches Effort to Strengthen Substantiation of Animal-Raising Claims,” United States Department of Agriculture,

published June 14, 2023, https://www.usda.gov/media/press-releases/2023/06/14/usda-launches-effort-strengthen-
substantiation-animal-raising.

E. In Belgium, many pig producers elected to accept payments to transition out of the industry
a. Daan Boezeman et al., “Less Livestock in North-western Europe? Discourses and Drivers Behind Livestock Buyout
Policies,” EuroCho:ces 22, no.2 (2023):4-12, https://doi.org/10.1111/1746-692X.12399.
F. Slaughter levies fund food-animal production insurance against major disease outbreaks in the Netherlands
a. National Research Council (US) Committee on Achieving Sustainable Global Capacity for Surveillance and Response

to Emerging Diseases of Zoonotic Origin, “Sustainable Financing for Global Disease Surveillance and Response,” Sustaining Global Surveillance and
Response to Emerging Zoonotic Diseases: Chapter 6, The National Academy of Sciences, published 2009, ISBN-13: 978-0-309-13734-8.
G. Australia requires reporting of equine influenza and other diseases beyond those for which reporting is not required by the WHO or WOAH
a. “Notice to Industry 17: Sampling Requirements for Equine Influenza Testing,” Australian Government: Department of
Agriculture, Fisheries and Forestry, updated April 11, 2024, https://www.agriculture.gov.au/biosecurity-trade/import/
goods/live-animals/importing-live-horses/notice-industry-17.
H. This could include policies that encourage cooperation between industries to combat shared disease threats
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a. NA Hypothetical
l. In the US, indemnification payments incentivize disease reporting among livestock producers
a. See The Animal Health Protection Act (7 U.S.C. 8301-8317) and implementing regulations.
J. Kenya implemented a mobile phone-based disease reporting system that increased reporting of illness among livestock
a. Yewande Alimi et al., Report of the Scientific Task Force on Preventing Pandemics (Cambridge: Harvard Global Health
Institute, 2021), https://www.hsph.harvard.edu/c-change/wp-content/uploads/sites/2343/2021/08/
PreventingPandemicsAug2021.pdf.
K. The Kenyan Wildlife Service has implemented a risk-based approach to identify and prevent corruption, while increasing transparency
a. “Scaling Back Corruption: A Guide on Addressing Corruption For Wildlife Management Authorities,” United Nations
Office on Drugs and Crime, published 2019, https:/www.unodc.org/documents/corruption/Publications/2019/19-08373_
Scaling_Back_Corruption_ebook.pdf.
L. Gabon’s former president worked to protect wildlife habitat and publicly pledged to stop consuming wild meat
a. “Gabon Announces Creation of 13 National Parks,” The World Wildlife Fund, published September 9, 2002, https://wwf.
panda.org/wwf_news/?2674/Gabon-announces-creation-of-13-National-Parks.
705.Citations for “Evidence-Based Policymaking” examples:

A In 2022, the US set standards governing the ownership of big cats, which was previously unregulated in many states, and prohibiting public
interactions with cubs
B. In 2022, the EU closed a loophole that had allowed livestock producers to continue to overuse antibiotics for growth promotion as
“prophylactic use”
a. Shabbir Simjee and Gabriella Ippolito, “European Regulations on Prevention Use of Antimicrobials from January 2022,
Brazilian Journal of Veterinary Medicine, 44 (2022): 000822, https://doi.org/10.29374/2527-2179.bjvm000822.
C. This could include establishing well-considered, scientific-based definitions for “livestock” “free-roaming wildlife” or “farmed wildlife” that do not
leave any groups of animals undefined or unregulated
a. NA Hypothetical Example
D. Gabon prohibited consumption of certain high-risk wildlife species: bats and pangolins
a. Neil M. Vora et al, “Interventions to Reduce Risk for Pathogen Spillover and Early Disease Spread to Prevent Outbreaks,
Epidemics, and Pandemics,” Emerging Infectious Diseases 29, no.3 (2023): €221079, doi:10.3201/eid2903.221079.
E. Israel has banned fur farming and sale of fur products, asproduction drives risk upstream in the country of origin
a. “Israel, First Country in the World to Ban by Law Fur Sales,” International Organization for Animal Protection, accessed
May 2, 2024, https://www.oipa.org/international/israel-ban-fur-fashion/; see also, Israel’s Wildlife Protection Law.
F. Israel has invested heavily in alternative protein production
a. Rafi Grosglik et al., “Considering the Alternatives: Lessons from Israel’s Meat Substitutes Initiatives,” Frontiers in
Sustainable Food Systems 7 (2023): https://doi.org/10.3389/fsufs.2023.1342774.
G. The UAE is implementing automated slaughterhouses that minimize human-animal interaction
a. See U.A.E. Case Study
H. Germany has put restrictions on the number of species and animals that can be sold at animal fairs/expos
a. See Germany Case Study

l. In the US, NIH has established PPE and handling requirements for researchers interacting with non-human primates, which could be expanded
and applied to other forms of animal industries

a. “3044-2- Protection of NIH Personnel Who Work with Nonhuman Primates,” National Institute of Health, Policy Manual,
published October 19, 2022, https://policymanual.nih.gov/3044-2.
J. This could include clarifying jurisdictional limits, enforcement measures, and capacities, as well as ensuring that officials have appropriate
training and clearly understand their role and function
a. NA Hypothetical example
K. In Brazil, IBAMA runs wildlife rehabilitation centers so officials don’t avoid enforcing wildlife laws for lack of place to keep confiscated animals
a. Sandra Charity and Juliana Machado Ferreira, “Wildlife Trafficking in Brazil,” Cambridge, UK: TRAFFIC International,
published July 2020, https://www.traffic.org/publications/reports/brazils-widespread-wildlife-trafficking/.
L. Australia’s border biosecurity measures reduced the risk of importing and introducing ranaviruses carried by amphibians
a. Pablo Garcia-Diaz et al., “Managing the Risk of Wildlife Disease Introduction: Pathway-Level Biosecurity for Preventing
the Introduction of Alien Ranaviruses,” Journal of Applied Ecology 54, no.1 (2017): 234-41, https://doi.org/10.1111/1365-
2664.12749.
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