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ABSTRACT

Infectious disease outbreaks threaten sustainable development and global health security, with approximately
75% of emerging and 60% of recognized human infectious diseases originating from animals. Despite this,
animal health systems remain critically underfunded within global health finance. This research examines
the global funding disparity between human and animal health systems and its implications for climate
resilience, One Health implementation, and pandemic preparedness. A narrative review and policy analysis
synthesized secondary data from international organizations, peer-reviewed literature, and financing reports.
In 2026, global animal health expenditure was estimated at USD 64.45 billion—just 0.6% of total healthcare
spending (~USD 11 trillion), with less than USD 1 billion allocated to public veterinary services. Thus,
climate and pandemic preparedness funding for veterinary systems remains negligible. This underinvestment
compromises disease surveillance, laboratory capacity, workforce development, wildlife monitoring, and
antimicrobial resistance control. Preventing pandemics requires controlling zoonotic disease establishment at
the animal-human-environment interface. Sustainable global health security cannot be achieved without
substantial investment in veterinary services and integrated One Health governance. Strengthening animal
health systems must, therefore be. recognized as a global public health and economic priority.

Keywords: One Health; Global Health Security; Veterinary Services; Zoonotic Diseases; Pandemic Prevention;
Animal Health Financing; Climate Finance; Livestock Systems; Emerging Infectious Diseases; Veterinary
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1. INTRODUCTION

Concern over pandemic preparation and global
health security has increased due to the rising
incidence of newly developing and reemerging
infectious illnesses (Jones et al., 2008; Karesh
et al., 2012).

generated public health emergencies with serious

Zoonotic infections have often

economic and social repercussions during the

past thirty years (Daszak et al., 2000; Morse et al.,

2012). The interdependence of human, animal,
and environmental health has been shown by sig-
nificant outbreaks like the COVID-19 pandemic,
Ebola virus disease, Middle East respiratory
syndrome (MERS), Nipah virus infection, Highly
Pathogenic Avian Influenza (HPAI), and Severe
Acute Respiratory Syndrome (SARS) (Karesh et
al,, 2012; UNEP, 2020).

Research consistently shows that about 75% of
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newly emerging infectious diseases have animal
origins, whereas about 60% of established human
infectious diseases are zoonotic in origin (Jones
et al., 2008; Karesh et al., 2012).

viruses that may transcend species boundaries,

For many

domestic animals, cattle, and wildlife serve as
intermediate hosts or reservoirs (Daszak et al.,
2000). Opportunities for zoonotic spillover have
risen due to rapid urbanization, deforestation,
environmental degradation, climate change, glob-
alization, wildlife commerce, and intensification
of livestock agriculture (Daszak et al., 2000; Jones
et al., 2008; UNEP, 2020).

Critical flaws in international preparedness
systems were exposed by the COVID-19 pan-
demic (Morse et al., 2012; UNEP, 2020). While
the pandemic led to previously unheard-of
investments in human health response mech-
anisms, relatively little focus was placed on
upstream prevention via bolstering veterinary
services and animal health systems (World Bank,
2012; Hasler et al., 2013).
a result of global health governance's long-

This disparity is

standing institutional disregard for veterinary
public health (Destoumieux-Garzoén et al., 2018;
FAO et al., 2022b).

The One Health approach acknowledges the
close connections between environmental, ani-
mal, and human health (Destoumieux-Garzon et
al., 2018; FAO et al., 2022b). The World Health
Organization (WHO), the Food and Agriculture
Organization (FAO), the United Nations Envi-
ronment Programme (UNEP), and the World
Organization for Animal Health (WOAH) are just
a few of the international organizations that have
frequently stressed the significance of integrated
approaches for preventing the emergence of
zoonotic diseases and enhancing health security
(FAO, 2022a, 2022b).

Financing practices continue to be significantly
biased toward downstream human health inter-
ventions rather than upstream prevention within

animal populations and ecosystems, despite

the growing policy acceptance of One Health
concepts (World Bank, 2012; World Bank, 2024).
While annual global health spending surpasses
several trillion US dollars, investments in veteri-
nary care and animal health infrastructure are
still relatively small (World Bank, 2024; WOAH,
2026).

The discrepancy between worldwide invest-
ments in animal and human health systems is
examined critically in this essay. It examines how
underinvestment in veterinary care affects global
health security, climate resilience, and pandemic
prevention and makes policy recommendations
to improve One Health financing and governance
(World Bank, 2012; Hasler et al., 2013).

2. ZOONOTIC DISEASES AND THE
EMERGENCE OF PANDEMICS

Infectious diseases that naturally spread from
animals to people are known as zoonotic infec-
tions (Karesh et al., 2012; WHO, 2024a). These
illnesses can spread through direct contact, food
systems, environmental pollution, or airborne
transmission. They can also come from wildlife,
livestock, companion animals, or vectors (Karesh
et al., 2012; UNEP, 2020).

In the past, zoonotic illnesses have greatly
increased morbidity and mortality worldwide.
Ecological disturbance, habitat fragmentation,
agricultural frontier development, global trade,
and intensification of animal production systems
are all directly linked to the growing emergence
of zoonotic infections (Daszak et al., 2000; UNEP,
2020).

Population expansion and environmental

change have made the human-animal-
environment interface more dynamic. Increased
potential for disease transmission has resulted
from increased human-animal contact brought
about by the expansion of livestock agriculture
to meet the growing need for protein. Pathogen
spillover hazards are also increased by the illegal

wildlife markets and wildlife commerce (Daszak
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et al., 2000; UNEP, 2020).

The rise of zoonotic diseases is made worse by
climate change, which modifies animal migration
patterns, pathogen survival, and vector ecology.
The distribution of vectors like mosquitoes and
ticks is impacted by rising temperatures and
shifting rainfall patterns, which accelerates the
transmission of zoonotic illnesses carried by
vectors (Karesh et al., 2012; IPCC, 2023).

Several major outbreaks highlight the signifi-

cance of animal-origin diseases:

2.1 COVID-19 Pandemic

Globally, the COVID-19 pandemic induced by
SARS-CoV-2 caused unparalleled social, eco-
nomic, and health damage. Scientific data clearly
implies zoonotic origins associated with contacts
between humans and wildlife, even if the exact
origin is still being investigated. The pandemic
illustrated the disastrous results of inadequate
preparation and delayed diagnosis (Morse et al.,
2012; Hasler et al., 2013).

2.2 Highly Pathogenic Avian Influenza

Worldwide, the poultry industry and human
health are still at risk from highly pathogenic
avian influenza. Systems of migratory birds and
poultry contribute to transboundary dissemina-
tion, posing serious problems for biosecurity and
surveillance (Otte et al., 2008; WOAH, 2026).

2.3 Ebola Virus Disease

Wildlife reservoirs, especially bats, have been
linked to Ebola epidemics in Africa. Inadequate
veterinary infrastructure and weak surveillance
mechanisms in the impacted areas caused the
outbreak response to be delayed (World Bank,
2012; WOAH, 2025).

2.4 Nipah Virus Infection

Livestock serve as intermediate hosts in zoonotic
transmission pathways, as demonstrated by the
Nipah virus outbreaks in South and Southeast
Asia (Daszak et al., 2000; Karesh et al., 2012). Pigs

have assisted transmission to humans in multiple
epidemics, while fruit bats serve as reservoirs
(Daszak et al., 2000; UNEP, 2020).

These illustrations show that robust ani-
mal health surveillance, wildlife monitoring,
veterinary diagnostics, and coordinated cross-
sectoral governance are necessary for pandemic
prevention (World Bank, 2012; FAO et al., 2022b;
Morse et al., 2012).

3. THE GLOBAL FINANCING
IMBALANCE IN HEALTH AND
ANIMAL HEALTH

The stark disparity in funding between human
and animal health systems is one of the most
important but little-known flaws in global health
security (World Bank, 2012; World Bank, 2024).
In 2026, global health spending surpassed roughly
USD 11 trillion (World Bank, 2024). On the
other hand, the predicted total expenditure in
the animal health industry was USD 64.45 billion,
which is only about 0.6% of the entire amount
spent on health care worldwide (WOAH, 2026).
Investment in veterinary care and the control
of zoonotic diseases is still disproportionately
low, despite the fact that animals have been
shown to play a role in the genesis of pandemics
(World Bank, 2012; Hasler et al., 2013).

The first line of defence against the intro-
duction of zoonotic diseases is provided by
public veterinary services (WOAH, 2025, 2026).
However, there is still very little money set aside
globally for veterinary care and the prevention
of zoonotic diseases (World Bank, 2012; WOAH,
2026). Infrastructure, laboratory capacity, field
surveillance, personnel availability, and disease
reporting systems are all severely limited in
many low- and middle-income countries (LMICs)
(World Bank, 2012; WOAH, 2025).

When looking at financing for pandemic pre-
paredness, the difference is more noticeable. The
development of vaccines, hospital systems, diag-

nostics, and emergency response mechanisms in
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the human health sectors were the main areas of
concentration for international investments after
the COVID-19 pandemic. Upstream prevention
through veterinary services and animal health
systems received relatively little funding (World
Bank, 2012; Hasler et al., 2013).

Only a small portion of available funding has
been allocated to animal health systems, despite
the fact that international finance structures like
the Pandemic Fund acknowledge the concepts of
One Health. The ability to identify and manage
zoonotic illnesses at their origin is weakened
by this imbalance, which therefore compromises
integrated pandemic preparedness (Morse et al.,
2012; FAO et al., 2022b).

This inequality has significant economic reper-
cussions. Health systems, trade, employment,
education, food systems, and efforts to reduce
poverty were all negatively impacted by the
COVID-19 pandemic's multitrillion-dollar world-
wide economic losses (Morse et al., 2012; World
Bank, 2024). Contrarily, upgrading veterinary
services and zoonotic disease surveillance sys-
tems is expected to come at a relatively low cost
(World Bank, 2012; Hasler et al., 2013).

The underfinancing of veterinary systems
reflects broader institutional and political chal-
lenges (World Bank, 2012; WOAH, 2026):

« Human health sectors dominate global
health governance;

+ Veterinary services are often perceived
primarily as agricultural functions rather
than public health systems;

« Limited political visibility of animal health
issues;

+ Weak integration of One Health financing
frameworks;

« Insufficient evidence-based investment

strategies;

» Fragmented governance structures.

The end result is a reactive global system that

underinvests in prevention at the animal-human-

environment interface while excessively invest-
ing in emergency response following zoonotic
spillover (Morse et al., 2012; World Bank, 2012;
Haisler et al., 2013).

4. VETERINARY SERVICES AS A
GLOBAL PUBLIC GOOD

Protecting animal health, public health, food se-
curity, livelihoods, biodiversity, and international
trade all depend heavily on veterinary services.
Disease prevention, surveillance, early warning,
outbreak response, management of antibiotic
resistance, food safety, and animal welfare all
depend on robust veterinary systems (World
Bank, 2012; WOAH, 2026).

Through programs like the Performance of
Veterinary Services (PVS) Pathway, the World
Organization for Animal Health (WOAH) has fre-
quently underlined the significance of robust
veterinary systems. The PVS framework helps
nations assess and improve their domestic veteri-
nary capabilities (WOAH, 2025, 2026).

However, many countries continue to face
major veterinary capacity gaps. Common chal-

lenges include:

« Shortage of trained veterinarians and para-
professionals;

« Weak disease surveillance systems;

» Limited diagnostic laboratory capacity;

« Inadequate epidemiological workforce;

« Poor rural veterinary service delivery;

« Insufficient emergency preparedness;

« Limited digital disease reporting systems;

« Weak wildlife disease surveillance.

Due to persistent underfunding of public
veterinary infrastructure, low-income nations are
especially at risk. Transportation, cold chain sys-
tems, lab equipment, and emergency operations
finance are all inaccessible to veterinary person-
nel in many areas. In rural livestock systems,
where millions of smallholder farmers rely on

animals for their livelihoods and sustenance, the
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veterinary personnel are particularly important.
Smallholders are more susceptible to disease
outbreaks, production losses, food insecurity, and
unstable income when they have weak veterinary
systems (Otte et al., 2008; Rushton, 2009).
Additionally, food safety and the management
of antibiotic resistance are directly impacted by
veterinary systems. Antimicrobial resistance,
which is acknowledged as a serious danger to
world health, is largely caused by the misuse
and overuse of antibiotics in animal production
systems (Hésler et al., 2013; WHO, 2024b).
Therefore, rather than only being an agricultural
expense, improving veterinary services should
be seen as a strategic investment in global public
goods (World Bank, 2012; Hésler et al., 2013).

5. CLIMATE CHANGE, LIVESTOCK
SYSTEMS, AND ONE HEALTH

One of the most important issues of the twenty-
first century is climate change, which has
significant effects on ecosystems, food supply,
health systems, and disease dynamics. Through
greenhouse gas emissions, land usage, water con-
sumption, and ecological interactions, livestock
systems are intimately associated with climate
change (IPCC, 2023; United Nations, 2025).

Methane emissions from enteric fermentation
and manure management are two major ways
in which the cattle industry contributes to the
world's greenhouse gas emissions. However,
livestock systems are particularly susceptible
to climate-related shocks such as heat stress,
droughts, floods, vector proliferation, and feed
scarcity. Only a very tiny percentage of global
climate finance is devoted to livestock-sector
adaptation and mitigation efforts, despite the
acknowledged climatic consequences of livestock
systems. Investments in resilient animal produc-
tion models, climate-smart livestock systems, and
sustainable disease control are constrained by
this funding shortfall (IPCC, 2023).

Climate change also influences zoonotic dis-

ease emergence through (Karesh et al., 2012;
IPCC, 2023):

« Altered vector distribution;

+ Changes in wildlife migration patterns;

« Increased human-wildlife interaction;

+ Environmental degradation;

« Water scarcity;

+ Heat-related stress in animals.

Opportunities to concurrently address food
security, climate resilience, pandemic preven-
tion, and sustainable livestock production are
presented by integrated One Health initiatives
(FAO et al., 2022b; IPCC, 2023).

Potential climate-smart livestock interventions
include (IPCC, 2023; United Nations, 2025):

« Improved biosecurity systems;

« Sustainable grazing management;

+ Methane reduction technologies;

« Improved animal nutrition;

« Climate-resilient breeds;

« Integrated surveillance systems;

« Digital animal health monitoring;

« Community-based veterinary systems.

Achieving sustainable development goals and
bolstering resilience require a greater integration
of livestock and veterinary systems into climate

finance instruments.

6. ECONOMIC IMPLICATIONS OF
UNDERINVESTMENT IN ANIMAL
HEALTH

Outbreaks of zoonotic diseases have far-reaching
effects on the economy in addition to public
health. Global trade, food systems, labor markets,
tourism, education, transportation, and social
protection systems are all affected by pandemics
(Morse et al., 2012; World Bank, 2024).

One of the biggest economic shocks in modern
history was brought on by the COVID-19
epidemic. Trillions of dollars have been expected
to be lost globally as a result of the pandemic.
On the other hand, it is projected that relatively
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little money will be needed to improve veterinary
systems and zoonotic surveillance (World Bank,
2012; Hasler et al., 2013).

Preventive investments in veterinary systems

can generate substantial economic returns by:

« Preventing zoonotic spillover;

« Reducing outbreak response costs;

L]

Protecting livestock productivity;

Supporting food security;

Safeguarding international trade;
« Improving rural livelihoods;

« Reducing antimicrobial resistance burden.

According to economic assessments, Preven-
tion is far more economical than emergency
pandemic response.. The likelihood and severity
of outbreaks can be decreased by investing in
surveillance, laboratory systems, biosecurity,
immunization programs, and veterinary work-
force development. Particularly susceptible to
disease shocks are smallholder livestock systems.
Disease outbreaks among cattle, pigs, poultry,
goats, and other livestock species can quickly
compromise household resilience, nutrition, and
revenue (Otte et al., 2008).

Livestock makes a substantial contribution
to rural employment and agricultural GDP in
many developing nations. Therefore, improving
veterinary systems also contributes to more
general goals of poverty alleviation and economic
development (Rushton, 2009; World Bank, 2012).
Thus, there is a strong economic case for funding
animal health. However, reactive response is still
given precedence over proactive prevention in
finance patterns (Morse et al., 2012; Hasler et al.,
2013).

7. ONE HEALTH GOVERNANCE AND
SHARED RESPONSIBILITY

The interdependence of environmental, animal,
and human health is acknowledged by the
One Health concept. Therefore, integrated

governance mechanisms and multisectoral col-

laboration are necessary for effective pandemic
prevention (Morse et al., 2012; FAO et al., 2022b).
In order to address zoonotic illnesses, antimi-
crobial resistance, food safety, and ecosystem
health, international organizations such as WHO,
WOAH, FAO, and UNEP have pushed One Health
initiatives (FAO, 2022a, 2022b).

Even with increasing institutional acceptance,
there are still substantial implementation hurdles.
Many nations still have disjointed governance
systems with little cooperation between the min-
istries in charge of the environment, livestock,
wildlife, and health (FAO et al., 2022b).

Key governance barriers include:

« Sectoral silos;

« Fragmented financing mechanisms;

Inadequate data sharing;

« Weak cross-sectoral surveillance systems;

Limited legal frameworks;

« Insufficient political commitment.

The disparity in funding and authority be-
tween veterinary and human health systems is
a significant problem. Animal health systems
continue to be sidelined, whereas human health
sectors frequently receive more funding and
political attention (FAO et al., 2022b; World Bank,
2024).

The concepts of shared responsibility and
shared benefits must consequently be incor-
porated into future pandemic preparedness.
Benefits from investments in animal health
systems go well beyond the cattle industry, such
as: (World Bank, 2012; Hésler et al., 2013)

+ Human health protection;

+ Economic stability;

« Food security;

« Trade security;

« Biodiversity conservation;

« Climate resilience.

Collaboration between veterinarians, physi-

cians, environmental scientists, epidemiologists,

wildlife specialists, and legislators should be
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strengthened by integrated governance models
(Destoumieux-Garzoén et al., 2018; FAO et al,,
2022b).

8. POLICY RECOMMENDATIONS

Significant changes in global financing, gover-
nance, and institutional agendas are needed to
address the systemic disregard for animal health.

8.1 Increase Investment in Veterinary Services

Investments in laboratory systems, disease
surveillance, workforce development, and public
veterinary infrastructure should be greatly
increased by governments and international
financial organizations (World Bank, 2012;
WOAH, 2025, 2026).

8.2 Strengthen One Health Financing Mecha-

nisms

Pandemic preparation and global health financ-
ing methods should include dedicated One Health
financing periods (World Bank, 2012; FAO et al.,
2022b).

8.3 Expand Zoonotic Disease Surveillance

At the national and regional levels, integrated
surveillance systems that connect the environ-
mental, animal, and human health sectors should
be reinforced (Morse et al., 2012; FAO et al., 2022b;
WOAH, 2026).

8.4 Integrate Livestock into Climate Finance

Methane reduction, climate-smart livestock sys-
tems, and animal health resilience should receive
more funding from climate financing frameworks
(IPCC, 2023; United Nations, 2025).

8.5 Strengthen Wildlife Health Monitoring

To increase early detection of new infections,
wildlife surveillance systems should be upgraded
(Daszak et al., 2000; UNEP, 2020).

8.6 Improve Antimicrobial Resistance Gover-

nance

Programs for integrated antimicrobial steward-
ship should be extended to the fields of animal

and human health (Hasler et al., 2013; WHO,
2024b).

8.7 Enhance Global Coordination

Under the One Health concept, international
organizations should encourage coordinated
finance initiatives and promote collaboration
(FAO, 2022a, 2022b).

8.8 Support Smallholder Livestock Systems

Vulnerable smallholder livestock systems, which
are essential for rural livelihoods and food
security, should receive priority investment (Otte
et al., 2008; Rushton, 2009).

9. CONCLUSION

One of the biggest risks to the security of world
health in the twenty-first century is the growing
incidence of zoonotic illnesses. Global funding
for veterinary care and animal health systems is
still disproportionately inadequate, despite the
fact that scientific evidence unequivocally shows
the crucial role that animals play in the onset
of pandemics (World Bank, 2012; Hasler et al.,
2013). The disastrous social and economic effects
of insufficient preparation were brought to light
by the COVID-19 pandemic. However, rather
than upstream prevention at the animal-human-
environment interface, worldwide efforts con-
tinue to concentrate primarily on downstream
human health response mechanisms (Morse et
al., 2012; World Bank, 2012; World Bank, 2024).
Antimicrobial resistance control, food safety,
outbreak prevention, zoonotic disease surveil-
lance, and climatic resilience all depend on robust
veterinary systems. Therefore, it is appropriate
to see investments in animal health as strategic
investments in global public goods (World Bank,
2012; Hasler et al., 2013). A radical change toward
integrated One Health governance and equi-
table funding is necessary to achieve sustainable
global health security. Animals and ecosystems
thrive when pandemic prevention starts. Future

pandemics will continue to pose a threat to the
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world if significant investments are not made in
veterinary care and animal health systems (Morse
et al., 2012; World Bank, 2012; Hasler et al., 2013).
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