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A B S T R A C T

One Health approach is a global public good (GPG) that invites governance to maximize the health of humans,
animals, and the environment by shaping interdisciplinary and cross-sectoral collaboration. This paper explores
the theoretical foundations, practical applications, and ethical considerations of the One Health governance ar-
chitecture. At the theoretical level, One Health governance invites systems thinking and involves collaborative
efforts among multiple stakeholders, applying across multi-layered scenarios and requires public-private part-
nership (PPP). This governance architecture transcends traditional anthropocentrism and shifts towards eco-
centrism, highlighting the integrity of ecosystems and the deep prevention of diseases. Selected case studies
illustrate the implementation of One Health initiatives, such as shared water resources, disease surveillance
programmes, and sustainable environmental health interventions, demonstrating the added value of a collabo-
rative efforts across sectors and regions. Ethical considerations are integral to decision-making and actions of One
Health governance, with a focus on equity, inclusivity and accountability, providing moral guidelines to prioritize
the health of vulnerable populations and ecosystems. Through these efforts, One Health governance is expected to
improve public health globally, promote sustainable development, and achieve a harmonious coexistence of
human, animal, and environmental health.
1. Introduction

There has been wide-ranging commitment to the One Health concept
to enhance pandemic prevention, preparedness, readiness and response,
while its operationalization has so far proven challenging [1–3]. Mean-
while, ethical issues may arise during One Health implementation as it is
central to accountability, strategic planning, and effective health pro-
grammes [4,5]. To address these challenges, we first discuss the theories
by exploring characteristics and architecture of One Health governance.
Second, we employ some practical cases to explore its complex challenges
and effort direction towards an effective One Health governance. Finally,
we present the ethics and ethical functions of One Health governance.

This paper addresses the research question: “How can One Health
governance be effectively theorized, practiced, and ethically
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implemented to enhance pandemic prevention, preparedness, and
response?”
2. Methodology

2.1. Scope and selection criteria

A comprehensive literature review was conducted to explore theo-
retical frameworks, practical applications, and ethical considerations of
One Health governance based on effective practical cases well doc-
umenting these concepts.

Databases searched included PubMed, Scopus, and Web of Science.
Keywords used were a combination of “One Health governance”,
; GPG, global public good; IFRC, International Federation of Red Cross and Red
tal organizations; PPP, public-private partnership; UNEP, United Nations Envi-
for Animal Health; GOARN, Global Outbreak Alert and Response Network; GVN,
; OHASA, One Health Alliance of South Asia; OHAC, the One Health Action
tion Service; DLEWS, Desert Locust Early Warning System.
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“systems thinking”, “ethical considerations”, “public-private partner-
ships”, “case studies”, and “policy integration”.

Moreover, information for each case study was collected from official
reports, academic articles, and credible news sources. Data sources
included reports from international organizations [e.g., Food and Agricul-
ture Organization of the United Nations (FAO), and World Health Orga-
nization (WHO)], peer-reviewed journals, and governmental publications.

Inclusion criteria encompassed peer-reviewed articles, official re-
ports, and relevant case studies published in English from 2000 to
September 2024. Exclusion criteria were articles not focused on gover-
nance aspects of One Health or lacking substantial empirical data.

2.2. Analytical framework

The analysis of the case practical studies was guided by systems
thinking and the principles of good governance drawing on frameworks
provided by Meadows (2008) [6] for systems thinking and Graham et al.
(2003) [7] for good governance principles.

The targeted components included multi-disciplinary collaboration,
policy integration, stakeholder engagement and ethical considerations.
Indeed, systems thinking was applied to identify components, interactions,
and feedback loops within One Health governance. By analyzing relation-
ships between humanhealth, animal health, and environmental factors, the
approachhelped illustrate howchanges inone component can affect others.

In addition, the public-private partnership (PPP) of One Health
governance was assessed with regard to a previously published frame-
work, allowing to cover a wide variety of potential cooperative ar-
rangements [8] (Fig. 1).

2.3. Data analysis

A qualitative thematic analysis was employed to synthesize infor-
mation from the selected case studies and the literature following the
approach outlined by Braun and Clarke (2006) [9].
Fig. 1. The realms of public-private partnerships
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The analysis focused on identifying key themes related to the char-
acteristics, architecture, practical applications, and ethical functions of
One Health governance. This involved coding data, identifying patterns,
and interpreting findings in relation to the research question.

Three practical case studies were selected for their relevance in
demonstrating One Health governance challenges and applications.

(1) Shared water resources in the Lake Chad Basin [10];
(2) Crisis of superimposed desert locust plague and COVID-19

outbreaks in Sub-Saharan Africa and South-West Asia
(2019–2020) [10];

(3) China's mycorrhizal technology contributions to sustainable
development in Africa [11].

These cases were chosen because they exemplify the complexities of
implementing One Health governance in different contexts and highlight
the importance of collaborative efforts across sectors and regions.

3. Theories of One Health governance

One Health is an integrated, unifying approach that aims to sustain-
ably balance and optimize the health of people, animals, and ecosystems.
It recognizes the health of humans, domestic and wild animals, plants,
and the broader environment (including ecosystems) as closely linked
and interdependent [12]. Therefore, there exists a One Health approach
for optimal governance structure in addressing the global challenges
concerning human health, diseases and health related issues affecting
animals and the ecosystems so as to help foster cooperation between
different sectors.

Since One Health approach is a global public good (GPG), One Health
governance requires collaborative efforts among multiple stakeholders
and must be applied across multi-layered scenarios and necessitating
PPP. According to the GPG theory, a “good” is one that is rational for a
group of nations to produce for universal consumption, and fromwhich it
in One Health governance architecture [8].



Table 1
Difference between good governance and One Health governance.

Contact point Good governance One Health governance

Transparency and
accountability

Emphasises transparency
and accountability, ensuring
that decision-making
processes are open and
decision-makers are held
accountable for their
decisions

Requires transparency and
accountability to ensure that
interdisciplinary and cross-
sectoral cooperation is
effective and that resources
are allocated appropriately

Participation and
inclusivity

Promote broad stakeholder
participation and
inclusiveness to ensure that
the voices of diverse groups
are heard

Requires the involvement of
multiple sectors and
stakeholders, including
public health, veterinary
medicine, environmental
science, etc., as well as
government, the private
sector and communities

Rule of law and
legality

Based on the principle of the
rule of law and ensuring that
all acts are in accordance
with the law

Needs to operate within the
legal framework to ensure the
legitimacy of cross-sectoral
cooperation and the
implementation of policies

Efficiency and
effectiveness

Pursuing effective and
efficient use of public
resources

Aims to increase the
efficiency and effectiveness of
health interventions and
reduce wasted resources
through cross-sectoral
collaboration

Capacity building
and sustainable
development

Emphasises capacity-
building to improve public
administration and service
delivery

Capacity building is needed
so that experts in different
fields can work together to
achieve sustainable
development for human,
animal and environmental
health

Policy integration
and coordination

Promotes coherence and
coordination between
different policies

Integrating between human,
animal and environmental
health policies to ensure that
policy objectives are
mutually supportive

Preventive and
forward looking

Taking preventive measures
to avoid problems rather
than just responding to
problems

Preventing the spread of
disease among humans,
animals and the environment
through surveillance and
early intervention
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is irrational to exclude any individual nation from consuming [13]. One
Health principles align well with a key component of GPG theory: the
promotion of international collective action [13]. One Health governance
encourage approaches to deal with health challenges, as seen in the in-
ternational response, incorporating broader philosophies and more ho-
listic approaches to health outside of crisis situations.

Besides, systems thinking may also act as a lens for further
exploring the characteristics and architecture of One Health gover-
nance. Systems thinking stems from complexity theory, analyses in-
teractions between systems’ components to explain how and why they
give rise to observed system outcomes and behaviours [14]. Systems
thinking facilitates an in-depth exploration of One Health governance,
as it requires broader stakeholder engagement and more coordinated
work across multiple building blocks. By involving non-linear re-
lationships and feed-back loops between components of complex en-
tities at different scales [15], systems thinking thus helps identify the
relationships between different health determinants and multiple
stakeholders of One Health governance. Furthermore, applied systems
thinking may be fully and equally appreciated in policymaking and
practice [14], strengthening long-term One Health collaborations and
health systems in low- and middle-income countries (LMICs) in
particular.

3.1. Characteristics of One Health governance

3.1.1. Multi-disciplinary and multi-sectoral collaboration
One Health governance integrates the knowledge and expertise of

multiple disciplines, including public health, veterinary science, ecology,
environmental science, etc., while fostering collaboration among gov-
ernment departments, international organisations, the private sector, and
academia to address complex health issues [13,16–20].

3.1.2. Integrative view of health and a precautionary approach
One Health governance takes an integrative approach to the in-

terconnections between human, animal and environmental health,
emphasising the importance of preventative measures to reduce threats
to human and animal health and to protect the environment [21,22].

3.1.3. Policy integration, shared responsibility and evidence-based decision-
making

One Health governance facilitates consistency between disparate
policies and legal frameworks [23], enables all relevant parties to be
involved in health management and policy implementation, which is
based on rationality, while ensuring that people who make decisions and
policies are responsible for their actions.

There is a strong relationship between good governance [24] and One
Health governance (Table 1).

This set of principles of good governance constitutes the theoretical
approach and backbone of One Health governance to ensure that it is
efficient, responsive, equitable and inclusive, participatory, transparent,
and cost-effective. As principles of good governance are applied, One
Health governance enhances the capacity to deal with complex health
challenges and safeguard the health of populations and ecosystems. One
Health approaches offer good governance and are achieved through
treaties, coordination mechanisms, collaborative plans of action, multi-
sectoral integrated risk management strategies, collaborative science
initiatives, and integrated funding.

Through partnerships, coordination of joint action plans, collabora-
tion across disciplines and sectors, integrated risk assessment strategies,
joint research initiatives and streamlined financing, One Health ap-
proaches provide a sound basis for good governance [25].

3.2. One Health governance architecture

A multi-disciplinary, multi-sectoral and cross-sectoral approach to
governance is usually adopted, which emphasises cross-disciplinary,
3

cross-sectoral and cross-field cooperation, as well as the participation
of different levels of government, non-governmental organizations
(NGOs), the private sector, communities and citizens. One Health
governance should seek to maximize the creativity and initiative of the
public in terms of their participation and, within the coordinated
framework of the government, make use of various types of local self-
governing associations, grassroots organisations, community volunteer
groups, etc., to build up a system, which is comprehensive and muti-
vector of social governance.

3.2.1. Multiple stakeholders of One Health governance
Effective governance mechanisms are essential for facilitating

collaboration and coordination among stakeholders involved in One
Health initiatives [22].

A One Health governance model emphasises collaboration and
communication between these subjects to address complex challenges
involving human, animal and environmental health through building
partnerships. This model requires mutual respect, shared resources, co-
ordinated action, and shared responsibility among the subjects. The
stakeholders of One Health governance involve multiple levels and types
of organisations and individuals [26,27], including government sector,
international organisations, NGOs, private sector, academic and research
institutions, communities and citizens. Other stakeholders, e.g. the
media, play a role in information dissemination and public education
[28]. Financing institutions, e.g. World Bank, Asian Development Bank,
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etc., provide financial support. Policy makers and legislators formulate
and revise relevant laws and policies [13,16,29] (Table 2).

3.2.2. Three scenarios applied with One Health governance
The scenarios of One Health governance refer to the specific areas or

contexts in which the concept of One Health is applied to practice, which
involve the intersection of human, animal and environmental health.
This requires that One Health practice be characterized by comprehen-
siveness, whole domain, entire process and all personnel. Comprehen-
siveness means that health governance should cover all health-related
domains, including physical health, mental health, social health and
environmental health. This involves health care, disease prevention,
health education, nutrition, environmental health, occupational health
and other aspects. Whole domain means that health governance should
cross different geographic areas and administrative levels, including
urban, rural and remote areas, as well as the participation of govern-
ments and social organisations at all levels, including national, provin-
cial, municipal, county, township and village. Entire process means that
One Health governance should run through the entire cycle of policy
formulation, implementation, monitoring, evaluation and feedback. In
order to sustain One Health at all its level, it requires continuous atten-
tion and management from problem identification, policy formulation,
implementation, policy effects evaluation to policy adjustment. All
personnel suggests that health governance should foster the involvement
of many relevant actors and their networks including government offi-
cials, health professionals, community workers, educators, enterprises,
citizens and so on. This calls for broad and deep collaboration across
Table 2
Multiple stakeholders of One Health governance.

Stakeholder Type Role Examples

Government
sector

Implement risk reduction
measures, respond to zoonotic
diseases, plan and coordinate

Health sector, agriculture
sector, environmental
protection departments,
other relevant departments

International
organisations

Global and regional health
and environmental affairs

WHO, WOAH, UNEP, FAO,
IFRC, as well as other
regional and international
organisations for health and
the environment

NGOs Advocate for issues and
provide professional support

Environmental NGOs, public
health NGOs, animal welfare
NGOs, professional
associations, academic
groups, etc.

Private sector Focus on policy
implementation and
continuity, may implement
risk reduction measures to
avoid production and
economic losses

Healthcare companies,
veterinary drug and vaccine
manufacturers, food and
agribusinesses,
environmental service
companies, scientific
research organisations,
consulting firms

Academic and
research
institutions

Provide expertise for disease
diagnosis, data analysis, and
specialized technical
activities; train human
resources

Universities, independent
research institutes, medical
and veterinary colleges

Communities and
citizens

Promote community
participation in policy and
activity implementation

Community leaders,
grassroots health workers,
volunteers, general public,
consumers

Other
stakeholders

Information dissemination;
public education;
financial support;
policy and law formulation

Media, financing institutions
(e.g., world bank, Asian
development bank), policy
makers, legislators

Abbreviations: NGOs, non-governmental organizations; WHO, World Health
Organization; WOAH, World Organisation for Animal Health; UNEP, Uited Na-
tions Environment Programme; FAO, the Food and Agriculture Organization of
the United Nations; IFRC, the International Federation of Red Cross and Red
Crescent Societies.
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sectors, disciplines and levels. Thus, the One Health arena can be cate-
gorized into three arenas: global, regional and national [2] (Table 3).

3.2.3. PPP of One Health governance
The essential definition of the term PPP in governance of One Health

feels incomplete without other sectors' involvement, that is private
sector, academic, NGOs, community and other bodies, to tackle the
complex problem of human, animal and ecosystem health [13]. PPP of
One Health governance covers a wide variety of potential cooperative
arrangements [8]. The following requirements need to be considered
when implementing a PPP model. Firstly, there needs to be a common
goal and coordination: PPPs are usually coordinated around common
health goals, such as controlling infectious diseases, improving food
safety or protecting the environment. Secondly, there is a need to meet
resource-sharing objectives: partners share resources, including funding,
expertise, technology, equipment and human resources. Thirdly, shared
risks and responsibilities: with regard to public-private partnership, all
parties share the risks and responsibilities of project implementation,
thus relieving any single party from too much burden. Fourthly, the
concerted policy formulation and implementation: government in-
stitutions have a responsibility to devise strategies, while the private
sector and other organisations may become active in applying such
policies, offering creativity and adaptability.

The most relevant scenarios of One Health governance through a PPP
model are as follows. (1) Research and surveillance: public institutions
partner with universities and private research organisations for disease
surveillance, epidemiological studies and vaccine's research. (2) Health
interventions: department of public health partner with pharmaceutical
companies and NGOs in undertaking vaccination activities, disease pre-
vention and control. (3) Capacity building: state collaborates with pro-
fessional bodies and educational institutions to offer recruitment and
professional upgrading for public health and veterinary practitioners.
Training should be provided to community health workers, program
managers, and policymakers on the critical social determinants that must
be addressed to effectively influence zoonotic disease interventions
within the nation. (4) Infrastructure development: public health re-
sources including laboratories, disease surveillance systems, and sanita-
tion facilities are provided, construced or improved by governments in
cooperation with the private sector. (5) Policies and regulations: stan-
dards of food safety, environmental protection and animal welfare pol-
icies are formulated and enforced with the governments, industry and
consumers together. The above mentioned measures are accomplished in
conjunction with social scientists (sociologists, anthropologists, de-
mographers, etc.) engaged in designing, implementing and evaluating of
policies, programs, research and training courses, to devise communi-
cation strategies that respond to gender, indigenous and ethnic minor-
ities, and diverse cultural practices.

The One Health approach societal governance of PPP models must
centre several societal aspects: leadership and governance structures,
which clarifies the roles and responsibilities of all parties, and establishes
effective decision-making and management structures [27]; communi-
cation and transparency, which ensures open communication among
partners and maintains project transparency to build trust; sustainability
and flexibility, which designs partnerships for long-term sustainability
and maintains flexibility to adapt to changes; evaluation and monitoring,
which establishes monitoring mechanisms to ensure that goals are met
and continuous improvement is achieved. By effectively managing these
aspects, PPPs can help tackle complex health challenges, leverage the
strengths of all parties, and achieve broader social and economic benefits.

4. Practice cases of One Health governance

The effects of a One Health approach are complex and many are in-
direct, or not immediately visible to policymakers. Collaboration during
outbreaks was positive but not sustained. Mechanism for enhanced
collaboration should be developed for endemic and outbreak situations.



Table 3
Three scenarios applied with One Health governance.

Level Roles Domains Activities Examples

Global (1) Consolidating One Health
surveillance through
international treaties;

(2) Funding of capacities should be
prioritized;

(3) Strengthening environmental
dimension through regular
reports and risk assessments

Global health
security and disease
surveillance

Coordination through mechanisms; international
health response measures

(1) The ongoing pandemic treaty;
(2) Convention on biological diversity;
(3) The joint action plan for global health

(2022–2026);
(4) Global Outbreak Alert and Response

Network (GOARN);
(5) Global Virus Network (GVN);
(6) The aquatic animal health code

Global environment
and ecosystems
protection

Reducing pollution; protecting biodiversity;
addressing health impacts of climate change

Global food safety
and nutrition scene

Promoting food safety standards and nutrition
policies; improving sustainability of food systems

Regional (1) Influencing One Health
implementation at a downstream
level through trade standards or
bans;

(2) Incenting regional grouping
countries to research and
development, and to mitigate
risks

Disease surveillance
and control

Establishing cross-border data sharing and early
warning systems

(1) One Health network South East Asia;
(2) Southeast Asia One Health University

Network (SEAOHUN);
(3) One Health Alliance of South Asia

(OHASA);
(4) The One Health Action Commission

(OHAC)

Food safety Sharing latest technologies for monitoring and
controlling pathogens in food

Antimicrobial
resistance
management

Developing policies and sharing best practices for
the rational use of antimicrobials

Ecosystem protection Managing impacts of human activities on wildlife
habitats

National (1) Stronger institutionalized
cooperation between government
departments;

(2) Transferring One Health
approaches to government action

National level
domains

Legislation and standard setting; policy
development; resource cooperation and allocation;
public health promotion

(1) Implement measures such as travel
restrictions, epidemic reporting systems to
control the cross-border zoonotic diseases;

(2) Establish a team composed of health,
agriculture, and environment department
to jointly formulate epidemic response
strategies;

(3) Inter-departmental coordination,
construction of monitoring and early
warning platforms

Provincial
application domains

Formulate specific prevention and control
measures according to national policies; share
epidemic information with veterinary
departments; collaborative research on epidemic
prevention and control technologies with local
universities, research institutions, enterprises;
encourage community participation

(1) Close live poultry markets and implement
vaccination;

(2) Jointly carry out epidemiological
investigations and laboratory testing;

(3) The global health institute of the tropical
disease research center at Shanghai Jiao
Tong University released the world's first
One Health index;

(4) Organize volunteers to promote knowledge
of avian influenza prevention and control in
community

Community scenario
analysis

Health education; disease prevention; waste
management; livestock management; local
monitoring empowerment

(1) Conduct lectures on disease prevention;
(2) Promote safe drinking water, toilet

facilities, and regularly deworming pets;
(3) Establish garbage collection and disposal

system;
(4) Guide scientific feeding methods to reduce

livestock infection risk
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Countries would benefit from capacity-building efforts to support One
Health governance at the global, regional and national levels.

4.1. Shared water resources in the Lake Chad Basin

The Lake Chad Basin is located in north–central Africa and Lake Chad
provides livelihoods for over 30 million people in four neighboring
countries (Chad, Cameroon, Niger and Nigeria). Once affected by severe
droughts, Lake Chad now faces increased pressure on its resources due to
population migration, poorly planned upstream hydrological and agri-
cultural projects, climate change and increasing militarization. It is
estimated that some 107 million people in the region are in need of
humanitarian assistance and 5 million people face severe food insecurity.
Joint management of water resources therefore remains crucial for
regional health security [10,30].

The Lake Chad Basin Commission (LCBC), established in 1964 with a
membership of the four countries mentioned above and later expanded to
include the Central African Republic, Libya and four observer countries
(Sudan, Egypt, Republic of the Congo and the Democratic Republic of the
Congo), works to coordinate access to, and the use of, the resources in
and around Lake Chad [30–32]. In 2012, the member countries acceded
to the legally binding Water Charter [30], which aims to equitably
address water management issues, establish rules for surrounding
5

wetlands and fish populations, maintain water quality, prevent
water-related diseases and ecological hazards, coordinate monitoring,
evaluation and communication tools, and support civil society partici-
pation in the above objectives. Failure to comply with the Water Charter
can lead to political and legal consequences.

However, LCBC has faced political and technical constraints and need
to cope with competing economic interests and resource shortages [10].
Nigeria, as the most influential member, has a key role to play in policies
and solutions, for example, by supporting the Ubangi Interbasin Water
Transfer Project and thereby replenishing Lake Chad. The climate change
has led to pastoralist-farmer conflicts, exacerbating food and water
shortages. Failure of state services, weak social trust, corruption and
human rights violations affect the legitimacy of governance. Basin
commissions are unable to provide climate-sensitive economic packages
and require the intervention of national ministries or regional economic
institutions. Basin commissions seek to address long-term recovery and
resilience in the regional stabilization strategy. In 2019, the United Na-
tions Development Program raised $60 million for the strategy, with
better cost-effectiveness and co-benefits [10]. In particular, integrated
interventions focusing on One Health integrated water resources man-
agement, climate adaptation, social cohesion and peace building
contribute to improved food, health care and basic human rights, and
reduce conflict and insecurity expenditures.
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The case of shared water resources in the Lake Chad Basin indicates
that an effective One Health governance requires long-term institutional
approaches, legal and policy process as well as regional actor-networks.

4.2. Crisis of superimposed desert locust plague and COVID-19 outbreaks
in Sub-Saharan Africa and South-West Asia, 2019–2020

The 2019–2020 desert locust plague in East Africa and South-West
Asia destroys large areas of rangeland and farmland. Although locusts
do not harm humans or animals, a single swarm of locusts of up to 1
square kilometer in size can destroy an area of crops that would other-
wise feed 35,000 people. As a result, locust infestations have led to a
severe nutritional emergency that threatens the food security of 25
million people in West Africa, the Sahel, the Greater Horn of Africa and
South-West Asia.

For many years, the Food and Agriculture Organization of the United
Nations (FAO) Desert Locust Information Service (DLSIS), in cooperation
with national locust information officers, has taken rigorous monitoring
measures for countries on the front line of locust invasion epidemics,
including the production of daily bulletins and six-weekly forecasts and
the operation of the Desert Locust Early Warning System (DLEWS).
However, climate change has led to successive swarms of locusts forming
and breeding from 2018 onwards, migrating westwards from Asia to
Africa. This has also led to the continuation of crises, shortening the re-
covery time between locust swarms and making previously consistent
forecasts highly unpredictable. In countries such as Kenya and Pakistan,
the locust plague was the first outbreak in decades [10]. Extremeweather
events continue to jeopardize harvesting, fishing and livestock farming in
these areas. This additional challenge stems from the persistent global
health security risks in these regions, including child malnutrition, in-
fectious diseases (such as meningitis and malaria in the African menin-
gitis belt region), armed conflict and natural disasters. In the East African
region, where the desert locust is less common, the surge in migratory
flows has put pressure on already fragile countries, most of which are
ill-prepared and underfunded to access biopesticide control.

In addition, the ability to contain this crisis has been weakened by the
demands of social distancing and movement restrictions that have dis-
rupted the flow of migrant agricultural labour, supplies of pesticide
products and even humanitarian aid. As countries shifted the focus of
their foreign assistance to epidemic control, the epidemic further weak-
ened the availability of funds to respond to such shocks. The impact of
economic stagnation and recession, including massive unemployment,
reduced the purchasing power and crisis resilience of individuals and
countries. Massive crop losses further exacerbated malnutrition, hunger,
soaring food prices and conflicts over natural resources.

The UN World Food Program estimates that long-term recovery costs
could exceed $1 billion. The World Bank's conservative estimate of locust
damage in the Horn of Africa is also as high as $8.5 billion. While the
World Bank has approved $500 million for projects aimed at securing
livelihoods and promoting recovery, this financing has a low capacity to
mitigate the long-term damage caused by overlapping crises [33,34]. It is
worth mentioning that some local governments have experimented with
innovative measures to preserve the integrity of the food supply chain in
the short term. For instance, a successful pilot project has been approved
by the Pakistani government in June 2020, which paid local farmers to
collect locusts overnight and then make them into chicken feed [10]. The
project has been replicated by a private start-up in Kenya [10]. However,
these initiatives remain small-scale because they cannot rely on locusts
collected from areas where pesticides have been used, and because na-
tional authorities are cash-strapped and do not have sufficient funds to
compensate collectors [10]. If these initiatives become the only way to
provide financial support to poor people in times of famine or food
shortages, they may also become perverse triggers for ongoing crises. The
secondary consequences of conditional financing should be considered in
the long term, and they should not impede “One Health” innovations
aimed at multi-functionality and cross-sectorality [10]. At the same time,
6

there is growing evidence of the value of direct cash transfers to
socio-economically marginalized households, which can be used with
flexibility and dignity, and which should be emphasised to donors to
ensure that local populations have access to basic commodities. Response
financing should go beyond donor targets or predetermined thresholds
set by proprietary modelling software.

This case indicates the added challenge that requires detection of
disease containment strategies as well as a long-term and global political
commitment for dealing with the “root causes” of outbreaks [35]. In
other words, despite enhancing the early warning systems, improving
funding capacities, in particular creating incentives of capacity building
should also be in priority.

4.3. China's mycorrhizal technology contributes to sustainable development
in Africa

Mycorrhizal technology solves theworldproblemof “cuttingdowntrees
for edible fungi production” by cultivating edible fungi with “grass instead
of wood”. Mycorrhiza is a pioneering plant for ecological management. It
has a well-developed root system, high photosynthetic efficiency, wide
adaptability, drought resistance, salinity resistance, barrenness resistance,
strong resistance, water retention and soil retention. Among them, giant
fungus grass which can reach a height of 7 m, is rich in endogenous
nitrogen-fixing bacteria, can grow rapidly on slopes, sandy land, saline and
alkaline land, and can effectively improve saline and alkaline land. Fungus
grass has a wide range of uses. In addition to the cultivation of mushrooms,
crop compost, it can also be used as livestock feed [11].

The One Health approach is one of collaborative priorities among
China–Africa collaboration in health development [36]. China–Africa
mycorrhiza exchanges and cooperation have been ongoing for nearly 30
years, exploring a variety of cooperative forms [37], such as organizing
mycorrhizal tech training for Africa, establishing demo bases and centres,
sending experts for long-term tech localization and promotion, and
partnering with UN departments to host seminars for Africanmycorrhizal
industry experience sharing.

Mycorrhizal technology can help counter the effects of soil erosion and
desertification and provide solutions for dealing with land degradation,
better supporting food production and farmers’ livelihoods in African
countries. In Rwanda, planting giant mycorrhizal grassland reduces soil
erosion by 97.05–98.9 percent and water loss by 80–91.9 percent
compared to planting maize, and mycorrhizal ecological management has
been listed as a key national erosion management project in Rwanda.
According to statistics, 64 % of the arable land in the southern region of
Lesotho has serious soil erosion [11]. Local scholars believe that cooper-
ating with China in planting mycorrhizal grass will be conducive to the
maintenance and restoration of the existing arable land, water conserva-
tion, windbreaks and sand fixation, and the enhancement of crop yields.

In Rwanda, more than 35,000 farmers have received training in
mycorrhizal technology, and more than 3800 families and 50 companies
and cooperatives are engaged in related businesses. In South Africa, the
Sidra Research and Training Centre for Mycorrhizal Technology has
provided more than 200 permanent jobs for local farmers, trained 507
trainees, and benefited more than 10,000 families. In Lesotho, the “10-
square-metre mushroom cultivationmodel” has been promoted, enabling
land-deficit farmers to produce 1.2 tons of fresh mushrooms on 10 square
metres of land annually, which has greatly improved the livelihoods of
the local people. In Madagascar, mycorrhizal technology has played an
important role in alleviating the shortage of fodder in some localities and
in promoting the development of the animal husbandry industry [11].

This case indicates the need for sustainable environmental health
interventions, providing direction for effective One Health governance.

5. Ethics and ethical functions of One Health governance

Ethics, derived from the Greek word “ethos”, meaning “behaviour”, is
concerned with questions about right versus wrong conduct, the
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justificatory basis for such questions, and the reconciliation of situations
involving conflicting values (e.g. ethical dilemmas) [38]. It helps health
professionals, policy makers and researchers to make ethically sound
decisions by providing guidance for action in situations of conflicting
values [39]. One Health governance processes reflect a gradual shift from
anthropocentrism to ecocentrism [4]; however, ethical challenges such
as resource allocation, animal welfare, and environmental protection
may be encountered [40,41]. Assessments of ethical solutions regarding,
for example, zoonotic diseases that significantly affect animal well-being
but do not pose serious health risks to humans, or the culling of healthy
animals as a safety measure, can and will differ considerably [42]. In
particular, it's crucial to be vigilant against three potential negative
outcomes: the increasing health inequalities [5,43–45], imperialistic at-
titudes [44,46] and ethical accountability.

5.1. Addressing the challenge of inequality in One Health implementation

Implementing a One Health approach at the national level implies the
need for: (1) advanced knowledge, including trained scientists trained
and appropriate scientific and health infrastructure [35,47]; (2) eco-
nomic resources for research and health care [23,47]; and (3) policy-
makers’willingness to adopt the approach and establish structural health
policies [3,26,47]. In the absence of these elements, it is difficult for a
country to make progress in implementing a One Health approach.

These elements can be challenging for less developed countries,
making it harder for them to implement costly policies with medium-to
long-term benefits, especially when immediate political returns are not
guaranteed. i.e., investments in resources that do not bring immediate
returns and may be unpopular from the viewpoint of the political
consensus of the leadership group, as is often the case with environ-
mental policies in their initial stages. This could lead to a disparity where
some regions benefit from a One Health approach while others lag,
exacerbating health inequalities globally.

5.2. Guarding against imperialist attitudes

The implementation of One Health requires incentives to guard
against excessive political pressure on other countries. On the one hand, a
One Health approach can constitute a form of international co-operation
and assistance that can benefit all participants in the process, especially
those with limited resources. On the other hand, One Health imple-
mentation cannot be undertaken externally only, but should take into
account the traditions, beliefs, social practices and customs of the pop-
ulations concerned [44]. For instance, live poultry or wet markets in
developing countries are old and deeply rooted parts of popular culture
[48], and bans on all food practices associated with themmay be difficult
to eliminate, and short-lived bans may be quickly repealed. Furthermore,
a blind ban will push people to resort to underground market. Social
equity and livelihoods must be taken into account when managing wet
markets (including those involving the legal consumption of wild meat
for additional regulation [49,50]. A ban should be strictly regulated and
enforced but alternatives (from rearing) should be offered. Some coun-
tries face many competing interests, such as hunger, malnutrition, food
insecurity and socio-political instability. Some populations may be overly
dependent on these protein sources to meet their food security needs.
There is limited access to services and a lack of resources in these
countries. While these populations may be more vulnerable to disease
events, the implementation of drastic regulatory reforms in these areas
could face strong resistance, potentially reducing compliance with One
Health approaches.

5.3. Making stakeholders accountable

Legal accountability in global health has been problematic. WHO and
other intergovernmental organisations are officially accountable to their
Member States, but they often lack detailed and realistic targets for
7

health outcomes or for the intermediate actions they take to promote
health; States themselves tend to enter into voluntary, rather than
binding commitments towards health, making it difficult to hold them
accountable under such weak mechanisms. Other actors, such as civil
society, foundations and corporations, report to an array of different
interest groups and are hard to be held accountable for their failures or
shortcomings [51].

Ethical accountability is thus more significant for effective One
Health governance, ensuring that ethical considerations are integrated in
decision-making and actions, and that the interests of all stakeholders are
respected [24]. Accreditation bodies are increasingly emphasizing the
importance of ethical accountability at the highest level of health orga-
nisations, paying greater attention to defining the moral attributes and
competencies of ethical leadership, and developing standards to monitor
and evaluate ethical performance of these health organisations [38].

Greater transparency seems to facilitate more accountable decision-
making and actions in One Health governance, as it requires that citi-
zens be fully informed about the procedures, criteria and evidence un-
derlying decision-making. The digital age has introduced a number of
new technologies that can enhance the visibility of public and private
activities. However, the design and effectiveness of transparency systems
are contested [52]. Two questions are particularly pertinent here. First,
who controls the information made accessible through transparency and
traceability schemes; and second, how and by whom is this information
used?

The One Health Joint Plan of Action emphasises data sharing [47],
which is crucial for bolstering the scientific evidence base and trans-
lating knowledge into data for evidence-based decision-making. How-
ever, these tools might largely be developed as proprietary “risk
assessment algorithms” by corporate “data science for impact” pro-
grams, for-profit global health firms and non-profit organisations,
similar to those used in the development of pandemic insurance pro-
grams or comparable analytics [53]. Without appropriate governance,
the countries with the highest burden of zoonotic emergence might find
their own data (repackaged in an analytic format) sold back to them at a
premium by corporations from high-income countries [53,54]. Another
example in Cambodia indicated that research priorities are set by the
granting agencies and laboratories from developed countries based on
the benefits they can have from publications in big journals or tackling
scientifically important issues but not on health priorities in developing
countries [55]. Therefore, concerted efforts are needed to govern data
sharing accountability and prevent the monopolization of critical
health data.

6. Conclusion

There is a general consensus that the idea of One Health shapes
governance and ethics to achieve synergistic protection of human, ani-
mal, and environmental health. Governance facilitates the implementa-
tion of One Health policies, while ethics provides moral guidance for
these actions. The convergence of these two domains not only assists in
solving present health problems, but also establishes a firm basis for
building a more sustainable and healthy future.
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