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Abstract: The COVID-19 pandemic, adverse effects of climate change, the ongoing war in Ukraine,
and other threats have been calling on all relevant stakeholders from varied disciplines to collaborate
via the One Health approach, addressing the health of people, animals, plants, and their shared
environment. This narrative review examines the need to add two more dimensions to the One Health
approach: food systems and resilience, thus laying down the foundation of the Food System, One
Health, and Resilience (FOR) approach. By doing so, all FOR approach elements would benefit from
collaborative, multisectoral, transdisciplinary, planet-based, and system-focused efforts. Addressing
more comprehensive determinants that positively impact resilience and sustainability would upgrade
the One Health approach. We share some examples of academic institutions and innovation hubs
that use this approach to improve access to adequate, safe, nutritious, and sustainable diets for all on
our planet. We call on other FOR stakeholders, including governing institutions, to embrace the FOR
approach and join the “FOR-runners”. It is suggested to widen the FOR community by including
the doers, the food system’s workers, and consumers and to create the needed common grounds to
drive for solutions rooted in equitable, just, locally tailored, inclusive, and sustainable solutions that
withstand emergencies.

Keywords: one health; food systems; food security; sustainability; resilience; climate change

1. Introduction

Planetary challenges, such as climate change, pandemics, neglected and novel dis-
eases, and food insecurity, have redirected the mindset of community interventions and
policymakers at local, national, and global levels toward adopting the One Health (OH) ap-
proach [1–3]. Recently, the OH concept has moved from a human-centric to a planet-centric
approach.

Even before the pandemic, different global and organizations formed alliances in
the spirit of the OH approach. In 2001, the World Health Organization (WHO) Member
States agreed to work together on preparedness and response to pandemics. Building
on the International Health Regulations (IHR) (1995), all the WHO State Parties accepted
an updated version of the IHR in 2005, which came into force in 2007. These regulations
are based on cross- and trans-sector collaboration, using the “whole-of-government” and
“whole-of-society” approaches and actions at local, national, and global levels. The IHR
(2005) delineates the required core capacities for preparedness and response. Building
on these regulations, in 2010, the Food and Agriculture Organization (FAO), the World
Organization for Animal Health (WOAH, founded as OIE), and the WHO signed the
Tripartite Concept Note, bringing agriculture and the health of animals and humans onto
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the same platform [4]. Furthermore, the WHO and the WOAH created in 2014 the WHO-
OIE Framework for good governance at the human–animal interface [5]. They also joined
in bridging their assessment tools, the OIE Performance of Veterinary Services (PVS) [6]
and the IHR (2005) Monitoring and Evaluation Framework [7], helping countries improve
their preparedness for and response to health emergencies.

During the COVID-19 pandemic, in November 2020, at the Paris Peace Forum, the
FAO, the United Nations Environment Programme (UNEP), WHO, and the WOAH agreed
to enhance their collaboration by creating a multidisciplinary, independent One Health
High-Level Expert Panel (OHHLEP) with the support of the governments of France and
Germany. The Panel agreed that “One Health stands for an integrative and systemic
approach to health, grounded on the understanding that human health is closely linked
to the healthiness of food, animals and the environment, and the healthy balance of their
impact on the ecosystems they share, everywhere in the world” [8,9].

In recent months, WHO Member States have started negotiating a global accord on
pandemic prevention, preparedness, and response. The “zero draft” is anchored in the
WHO Constitution, uses its definition of health, and recalls the preamble to the Constitution
that states that “the enjoyment of the highest attainable standard of health is one of the
fundamental rights of every human being without distinction of race, religion, political
belief, economic or social condition, and that unequal development in different countries
in the promotion of health and the control of disease, especially communicable disease, is
a common threat”. It also reaffirms the State Parties’ sovereignty principle in addressing
public health issues, including pandemic prevention, preparedness, response, and health
system recovery. It serves as a basis for the agreement, recognizes the One Health approach,
and has an article dedicated to it. Yet, it remains “disease-centered” and does not include
food systems as a distinct entity [10].

This article examines the need to bundle the food systems and resilience dimension into
the OH approach, creating the Food System, One Health, and Resilience (FOR) approach.
We present a literature review covering the three aspects of the FOR approach. In this
regard, 904 scientific articles were identified through PubMed and the artificial intelligence-
powered Semantic Scholar. They were sorted by their research focus and highlighted
here.

2. The One Health, Food Systems, and Resilience—The FOR Platform

Humans and other living organisms coexist through mutual interdependence. They
share food chains and food webs, hosting many of the same microorganisms, and residing
in the same environment. The most recent opportunity for a wake-up call to re-calculate our
route from a human-centric to a planet-centric approach was provided by the COVID-19
pandemic, which has widened inequalities, undermined progress on global poverty, and
caused a widespread economic and humanitarian crisis [11,12]. The pandemic has revealed
the threats and impacts of climate change and other imminent hazards, including antimi-
crobial resistance (AMR), conflicts, and food insecurity [13–17]. In 2022–2023, Ukraine was
the fifth-largest wheat exporter worldwide. Due to the ongoing Ukraine-Russia conflict,
Ukraine could not meet the export demands, resulting in food insecurity, particularly in
Middle Eastern and African countries, and soaring global food prices [18]. Africa has been
struggling with drought and, due to food insecurity, has pushed the region towards famine.

These events have shaken off the dust from the 30-year-old notion of the One Health
concept [19]. This notion was practiced even earlier, for example, by Lady Eve Balfour, who
stated that “the health of soil, plant, animal, and man is one and indivisible”. The organic
agricultural movement has further put it into practice [20]. The integrated One Health
approach aims to sustainably balance and optimize the health of people, animals, and
ecosystems. It relies on shared, respected, and influential governance and policymaking,
community engagement and communication with shared responsibility and accountability,
capacity development, education, forward-thinking, and innovation. It invests in peace
among humans and their shared environment. The notion of One Health is still evolv-
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ing, building on the work carried out by pioneers in clinical care and public health [21].
Nevertheless, we have yet to act in the entire span of the OH approach and amalgamate
two separate groups: the first focuses on infectious disease agents, antimicrobial resistance
(AMR), and food safety, originating at the animal–human-environment interface; the other
is centered on eco- and socio-systems that promote human, animal, plant, and environmen-
tal health and sustainability. Each is led by different actors, such as researchers and doers,
farmers, communities, industries, transportation and trade, and governing bodies. The
OH approach promotes trans- and inter-disciplinary dialogues and collaboration among
human, veterinary, plant, and environmental health and science experts. Merging these
groups is essential for the resilience of our planet, its residents, and its resources, as well as
bridging researchers with policy makers [22].

The critical stimulus for the first group was the “Hazards Approach”. For example,
zoonotic diseases constitute about 60 percent of all known infectious diseases in humans
and 75 percent of all emerging infectious diseases [23]. The spread of these diseases is
associated with environmental factors, climate change, animal health, human lifestyle,
behaviors, and activities, including globalization, urbanization, migration, marginalization,
and poverty. The incidence rate of emerging and re-emerging zoonotic diseases has been
increasing globally, especially in settings with a high density of contact between people
and animals [24]. Food-producing animals, wet market settings, infected and contaminated
food ingredients and items, and climate change are leading to warmer temperatures con-
ducive to the growth of Gram-negative bacteria and transboundary animal diseases that
may serve as contaminating vehicles [25]. Many zoonotic diseases are associated with food
because it is contaminated with pathogens or has been in contact with infected animals.
For example, foodborne illnesses such as salmonellosis and campylobacteriosis can be
transmitted to humans by consuming contaminated food [26]. Another aspect is the impact
of industrial activities and waste collection around the globe on the accumulation of heavy
metals in the environment, affecting the health of humans, animals, and plants [27]. Plants
are an essential component of the One Health Approach as they provide over 80% of the
food consumed by humans and are the primary source of nutrition for livestock. The FAO
estimates that up to 40% of food crops are lost annually due to plant pests and diseases [28].
When their health is jeopardized due to the overuse of input materials, infections, toxins,
improper post-harvest storage, and climate-change-induced warmer winters, the food se-
curity and health of the entire food chain and food webs become at risk. Food production’s
environmental impact includes the depletion of resources, such as water and soil, and
exposure of humans, animals, and plants to environmental contaminants. Moreover, food
systems, including food production, processing, transportation, and consumption, can
contribute to climate change.

Another complex hazard that requires a better understanding is antimicrobial re-
sistance (AMR). Driven by the inappropriate use of antimicrobial drugs in human and
animal health settings, the food chain, and our day-to-day activities, AMR can lead to the
emergence and spread of antimicrobial-resistant microorganisms and impact human and
animal health [13]. To combat AMR, antibiotics should be prescribed only when needed for
treatment, rarely for prophylaxis, and never as growth promotors across the One Health
players. Moving forward, safer tools, alternative solutions to AMR, and improved control
measures are needed.

The second group goes above and beyond the “hazards lens” (e.g., zoonotic diseases,
food safety, and AMR). Agriculture, including crop and livestock production, is a significant
source of greenhouse gas (GHG) emissions, including carbon dioxide (CO2), methane (CH4),
and nitrous oxide (N2O). Agricultural GHG emissions can come from various sources,
including using fossil fuels for irrigation, stubble burning, fertilization, transportation,
enteric fermentation in livestock, stored manure, and synthetic fertilizers. Farming styles
and modalities, such as family- or industrial-based agriculture, have different impacts on
climate change, food and nutrition insecurity, sovereignty, and resilience [29,30]. Food
processing and transportation can also contribute to GHG emissions due to the use of
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fossil fuels and waste generation [31]. The food industry is also a significant contributor to
GHG emissions, and efforts to reduce these emissions can help mitigate climate change.
Researching different ways to implement a real circular economy approach can help reduce
the negative impacts of food production on human, animal, plant, and environmental
health. It can contribute to the overall sustainability of the food system. Environmental,
Social, and Governance (ESG) guidelines will be important in identifying and measuring
an organization’s sustainability and ethical impact [32].

In addition to the direct impacts on human, animal, and plant health, microorganisms
shape ecosystem dynamics and processes and play essential roles in nitrogen cycling and
soil health. To add to it, organisms and their associated microbiota, the holobionts, form
complex ecological units that influence the health of humans, animals, plants and the
environment [33,34]. Viruses can affect the population dynamics of aquatic organisms [35],
As a group, fungi have complex relations with nature, having essential roles in ecological
processes. They communicate in ecosystems through their interactions with other organ-
isms and plants. They can form symbiotic relationships with plants, animals, and other
microorganisms to benefit both parties. On the other hand, some fungi can cause infections
in humans, animals, and plants. Healthy soils are important for the health of humans,
animals, plants, and the environment as they are reservoirs of beneficial microorganisms
and pathogens that may counteract dysbiosis [36]. Therefore, microorganisms deserve a
particular entry point to intradisciplinary research in the FOR scientific approach, provid-
ing a dedicated space to integrate a modern and holistic vision that builds on the recent
scientific knowledge, including testing the holobiont hypothesis.

Access to healthy, safe, and nutritious food is costly. In 2020, according to the UN
Food and Agriculture Organization (FAO), over 3 billion people could not afford a healthy
diet [30]. This deepening of inequalities across- and within nations has impacted the entire
One Health spectrum. The existing OH platforms are mainly centered on and revolve
around rich countries and groups worldwide. Safe environments are associated with
luxurious settings and access to people-centered, good-quality, safe, and life-long health
services, including public health. This so far has been the privilege of people living in
countries that provide universal health coverage (UHC) or those that can fund it. Prevention
of diseases among animals and plants is expensive and not provided under UHC almost
anywhere in the world. Technical experts, as seen during the COVID-19 pandemic, are
rarely consulted with or listened to. Technologies, including diagnostics, vaccines, and
medicine, have yet to be shared fairly with all countries. A disease such as COVID-19,
as well as toxic exposures, knows no borders and harms humans, animals, and, in some
instances, plants and the environment. Equity is, therefore, one of the key principles
that the Food System, One Health and Resilience (FOR) approach should be based on.
The COVID-19 pandemic has also exposed the dysfunctionalities of food, social, health,
education, and economic systems, to name a few. The marked increase in food and nutrition
insecurity [37], the deepening of poverty [38], and the negative impact of malnutrition
on health conditions that cause more severe symptoms of COVID-19 have shown that
food systems’ resilience both reflects and reinforces food systems’ inequities. It highlights
the fact that food workers are essential, together with those from the health, social, and
education workforce [39].

Different views exist on the needed actions to transform the current food systems
and make them equitable, resilient, and sustainable. Juskaite and Haung summarize four
such approaches: the first advocates for the increased production of food; the second
emphasizes redistribution of current wealth and authority; the third group focuses on
demolishing capitalism; and the fourth focuses on financial and food aid [40]. They argue
that democracy is a prerequisite to bridging the power divide that is standing in the way
of transforming the food system and making it equitable. With democracy, the voice and
power of the consumers and workers will overcome corporate power, wealth, and influence.
The availability of technologies has not paved the way for more resilient food systems
during the COVID-19 pandemic [40].
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The COVID-19 pandemic has enhanced the debates on the ethical considerations
of the research base for policies at the interface of the health of humans, animals, and
the environment. Decisions to halt international travel, enforce isolation and quarantine,
restrict the free movement of people and goods, school closures, forced vaccination, and
culling of animals are just a few ethical issues that brought the need to agree on the
ethical considerations. “Planetary health ethics” or “One Health ethics” provide a set of
principles that guide actions to protect and promote the health of humans, animals, and the
environment [41], aiming at health equity for all worldwide, sharing the EchoHealth’s view
that sustainability is required for human wellbeing [42]. Morand and Lajaunie suggest using
the term, “Global health ethics”, which emphasizes that crises are complex and systemic
and must lead to systemic actions for better health and well-being. They conclude that “to
meet this goal, scientific research will need to embrace pluralism, avoid the hierarchy of
sciences, and be better integrated with ethical and other normative values” [43].

3. Food System, One Health and Resilience (FOR) Research

Based on the reviewed literature, the essential components for successful research that
is anchored in the FOR approach may be based on the following principles:

1. Interdisciplinary and intersectoral collaborations, sharing of data on a real-time
basis, and enhanced coordination among the FOR sectors and disciplines,

2. Systems thinking that recognizes and identifies the complex interactions and finds
ways to address them over time within the context of larger systems when addressing
health issues.

3. Preventive approaches that are aimed at environmental protection, vaccinations to
prevent the spread of human and animal diseases, promotion of hygiene, and infection
control measures to address challenges linked to food and water safety and security,
agri/food supply management, and antimicrobial resistance (AMR).

4. Social-ecological lens that directs research on governance, macroeconomic and social
policies, culture and societal values, social equity, community engagement, cultures,
diversity, and active support across and inside nations. The weakest link on our planet
determines our resilience, health security, sustainability and future risks.

5. Surveillance and transparency through the continuous monitoring and evaluation
of health risks and the effectiveness of interventions to identify, predict, and address
potential health threats.

6. Sustainability and the need to consider the long-term sustainability of human, animal,
and environmental health and adopt practices promoting sustainable solutions.

7. Biosecurity and health security aspects through implementing evidence-based known
and innovative tools, including rapid detection, remote sensing, augmented reality,
artificial intelligence, preventive measures, quarantine procedures, hygiene, and
laboratory biosecurity protocols.

8. Ethical considerations to be included in research and activities, ensuring that the
interdependencies and the trade-offs are considered, aiming for “first do no harm”.

Unfortunately, the current OH approach suffers from a strong human bias. With more
data becoming available, it has become apparent that humans are primarily responsible for
the negative environmental impact, climate change, increased occurrence of transboundary
animal diseases, and food security. With the FOR approach, we recommend the inclusion
of all relevant stakeholders and to consider a planet-centric and sustainable approach to
solve global challenges in the following research areas:

1. Studies on the transmission and control of zoonotic diseases. These studies may
involve identifying risk factors for zoonotic disease transmission, early surveillance
and detection, development of prevention and control measures, and evaluating the
effectiveness of these measures.

2. Research on the impacts of environmental factors on health, including the effects of
pollution, climate change, and land use on human, animal, plant, and environmental
health.
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3. Studies on the interactions between humans, animals, plants, and the environment,
including research on the impacts of food systems on health, the role of antimicrobial
resistance in the spread of diseases, behaviors, and culture, circular economy, and the
effects of global trade on health.

4. Studies on the transmission and control of foodborne diseases. These studies may
involve identifying risk factors for foodborne disease transmission, developing pre-
vention and control measures, and evaluating the effectiveness of these measures.

5. Research on the impacts of food production practices on human, animal, plant, and
environmental health, including studies on using pesticides, fertilizers, and antimicro-
bial drugs in food production.

6. Research on agroecology, organic farming, and high-input, resource-intensive farming
systems, searching for innovative approaches to protect and enhance the natural
source base while increasing productivity.

7. Build on holistic, transformative processes, such as agroecology, agroforestry, climate-
smart agriculture, and conservation agriculture, which are rooted in indigenous and
traditional practices and knowledge.

8. Studies on the impacts of food systems on climate change, including research on the
GHG emissions associated with food production, processing, storage, and transporta-
tion, and the potential for sustainable food systems to mitigate climate change.

9. Research on the links between food systems and antimicrobial resistance (AMR),
including studies on the use of antimicrobial drugs in food animal production and
the potential impacts on human health.

10. Search for alternative solutions to AMR based on the holistic, integrated, multisectoral
FOR approach. For example, the development of methods to improve animal welfare,
preventing the spread and leakage of microbes and AMR from wildlife to other
animals, plants, and soil, and from one agricultural sector into another. It may include
research and innovation on combating AMR, such as phage and immune therapies,
and beyond.

11. Studies on the impacts of food systems on the environment, including research on
land use, water use, and pollution associated with food production, and the potential
for sustainable food systems to reduce these impacts.

12. Anthropological research can help to provide insights on healthier planetary health
outcomes, understand how food systems are shaped by cultural, social, and economic
factors, and how these systems can impact human, animal, plant, and environmental
health.

13. Geography research can help to understand how food systems are shaped by social
and economic factors, such as access to markets and resources, and how these factors
can impact the sustainability of food systems.

14. Literature research can be an important tool for synthesizing, shaping, and advancing
the attention and knowledge of the food systems and the One Health approach.

4. FOR Innovation

Innovations are and will continue to be an important aspect of the success of the
FOR platform, as they can result in the identification of new tools and technologies and
the repurposing of existing technologies to address the complex issues involved in the
interactions between humans, animals, plants, and the environment. Global and local
consumers should be integral to the FOR approach. The review highlights some examples
of current innovation gaps in the FOR approach, including:

1. The development of new technologies to identify and prevent adverse outcomes asso-
ciated with health insecurity. Innovations using artificial intelligence and/or machine
learning for medical imaging enable quicker care delivery with increased accuracy by
building patient-centric workflows that empower doctors, veterinarians, and plant
health specialists to understand the disease comprehensively and provide faster and
more accurate diagnosis and treatment options across the full FOR platforms.
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2. Repurposing existing and identifying new technologies aimed at prevention, early
detection, surveillance, preparedness, and response to planetary health emergencies
and control of infectious diseases. These may include the development of immu-
nity accelerators, protection tools such as PPE’s, rapid and accurate diagnostic tests,
data analytics to identify disease trends and patterns, epi-centers, and footprint of
infections inclusive for neglected, reemerging, and novel diseases.

3. The development of new medical countermeasures, including personal protective
equipment (PPE), diagnostics, therapeutics and vaccines, and other preventive mea-
sures to reduce the transmission of infectious diseases. This may include the develop-
ment of vaccines for emerging infectious diseases or the use of innovative delivery
methods such as patch and nasal vaccines. It will also focus on ways to share these
public health goods across the One Health platform globally.

4. The development of new approaches to improve antimicrobial adherence and stew-
ardship, including using precision medicine to improve the selection of antimicrobial
drugs, reduce the risk of antimicrobial resistance, and use phages as alternatives to
treat patients with AMR.

5. The development of new approaches to sustainable food systems and climate-resilient
agriculture, including new food products that utilize resilient and sustainable crops
and wild edible plants, precision agriculture, effective, non-toxic biomolecules, safe
agroecological practices, and alternative smart and enhanced protein sources to re-
duce the environmental pollution of food production. Such actions can improve
food quality and consumers’ health and well-being, increase farmers’ income, food,
nutrition, and health security, enhance on-farm educational and agricultural tourism,
and promote traditional cultures.

6. Including food as an important health promoter and considering the biological inter-
actions of plants, animals, microorganisms, and the environment. The development of
new approaches to improving humans’, animals’, plants’, and environmental health
and well-being, using innovative technologies and approaches, including telemedicine
and telehealth, to deliver services remotely and for human–animal-plant-environment
assisted therapy.

7. The identification of global and local solutions to reduce the emission of GHGs, stubble
burning, agri-waste management to treat industrial water, transition to renewable
energy sources, and waste management, including food wastage by consumers.

The FOR innovation aims at finding diverse solutions that respect cultures and health
concepts and use out-of-the-box thinking. It seeks to address complex health issues involv-
ing human, animal, and environmental interactions, guided by global health ethics and
rooted in democratic governance. The deployment of these solutions requires policymakers
and regulatory bodies to come together and include the consumers, workers, and doers in
evaluating and monitoring compliance and the overall success of the FOR approach.

5. The One Health Approach—The Pandemic “Push”

To assess the focus of researchers around the globe on One Health and One Health
and Food Systems before and during the COVID-19 pandemic, a review of the number of
scientific publications centered on these issues was conducted using two databases: the
artificial-intelligence-powered Semantic Scholar [44] (Table 1) and PubMed [45] (Table 2).

Table 1. The number of scientific publications in different areas, before and during the COVID-19
pandemic, using Semantic Scholar.

One Health One Health and
Food Systems Total

2017–2019 6264 42 6306

2020–2022 8586 90 8676
Data indicates an increase of 27.3% in the number of scientific publications.
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Table 2. The number of scientific publications in different areas, before and during the COVID-19
pandemic, using PubMed.

One Health One Health and
Food Systems Total

2017–2019 2134 7 2141

2020–2022 5892 26 5918
Data indicates an increase of 63.8% in the number of scientific publications.

Data obtained suggest a significant increase in interest in research on the One Health
perspective, with and without the food system approach. This indicates a clear need
to establish FOR-networking platforms in academic and research institutes to stimulate
partnerships, collaboration models, and effectiveness.

Additionally, due to the COVID-19 pandemic, more and more Universities worldwide
have established “One Health” Platforms (Table 3):

Table 3. Examples of One Health structures within academic institutions.

University Name of Program Link

The University of Edinburgh, UK MSc One Health, School of Veterinary
Studies

https://www.ed.ac.uk/vet/studying/
postgraduate/taught-programmes/one-
health, accessed on 15 September 2023.

University of Glasgow, UK MSc/PgDip/PgCert
https://www.gla.ac.uk/postgraduate/
taught/onehealth/, accessed on
15 September 2023.

London School of Hygiene and Tropical
Medicine, UK

MSc One Health: ecosystems, humans,
and animals

https://www.lshtm.ac.uk/study/
courses/masters-degrees/one-health,
accessed on 15 September 2023.

University of Guelph, Canada One Health Institute https://onehealth.uoguelph.ca/,
accessed on 15 September 2023.

The University of Alaska, Fairbanks, USA Center for One Health Research https://www.uaf.edu/onehealth/,
accessed on 15 September 2023.

Colorado State University, USA One Health Institute https://onehealth.colostate.edu/,
accessed on 15 September 2023.

University of Tennessee, USA One Health Initiative https://onehealth.tennessee.edu/,
accessed on 15 September 2023.

Utrecht University, The Netherlands The Netherlands Centre for One Health
(NCOH)

https://ncoh.nl/, accessed on
15 September 2023.

University of Florida, USA One Health Center of Excellence https://onehealth.ifas.ufl.edu/,
accessed on 15 September 2023.

Ben Gurion University of the Negev,
Israel

The BGU Food Systems, One Health, and
Resilience (BGU-FOR) Center

https://in.bgu.ac.il/en/vpdrd/Pages/
FOR.aspx, accessed on
15 September 2023.

Additional institutions are planning to establish One Health platforms. For some, the
entry point is through their veterinary schools or schools of public health. However, as
with the area of sustainability, it is worth considering placing the One Health platforms
under the Presidents of the universities to ensure cross-cutting, intra and inter-disciplinary
collaborations, and high-level support. The BGU-FOR comprises six think tanks: 1. BGU-
FOR peace; 2. BGU-FOR innovation; 3. BGU-FOR capacity development and education;
4. BGU-FOR communities; 5. BGU-FOR policy; and 6. BGU for prevention, preparedness,
response, and recovery. Researchers and students from all disciplines are encouraged to
join at least one think-tank. Each think-tank is working to identify the gaps in knowledge,
data, tools, and actions and prepare research and innovation proposals for submission. The

https://www.ed.ac.uk/vet/studying/postgraduate/taught-programmes/one-health
https://www.ed.ac.uk/vet/studying/postgraduate/taught-programmes/one-health
https://www.ed.ac.uk/vet/studying/postgraduate/taught-programmes/one-health
https://www.gla.ac.uk/postgraduate/taught/onehealth/
https://www.gla.ac.uk/postgraduate/taught/onehealth/
https://www.lshtm.ac.uk/study/courses/masters-degrees/one-health
https://www.lshtm.ac.uk/study/courses/masters-degrees/one-health
https://onehealth.uoguelph.ca/
https://www.uaf.edu/onehealth/
https://onehealth.colostate.edu/
https://onehealth.tennessee.edu/
https://ncoh.nl/
https://onehealth.ifas.ufl.edu/
https://in.bgu.ac.il/en/vpdrd/Pages/FOR.aspx
https://in.bgu.ac.il/en/vpdrd/Pages/FOR.aspx
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BGU-FOR teams provide academic guidance, support, and the needed linkages with the
public, policymakers, entrepreneurs, and private industry.

The BGU-FOR has recently joined hands with the International One Health Incubator
at the Sustainability Innovation Centre (SINC), IKP Knowledge Park [46] to build on
each of the institution’s capacities and for identification of new technologies, scaling up
solutions, launching joint Grand Challenges, deployments and technology transfer for
concrete answers, tools, and systems that would drive the global change that is so needed
for our planetary health.

6. Discussion

With the global population expected to reach ~10 billion by 2050, relentless efforts
would have to be made at local, regional, national, and global levels to safeguard our planet
for future generations. With mankind breaching the temperature benchmark of 1.5 degrees
Celsius, the COVID-19 pandemic, and the Ukraine–Russia war pushing socio-economic
crisis, poverty, and famine, the situation is grim, and mitigation and resilience strategies
should be planned with a sense of urgency.

Resilience is the ability to live with change and develop, improve, and innovate with
it [47]. There are currently two approaches to solving food system and OH and resilience
challenges; the first focuses on localized systems while the other on global agreements and
coordination [48]. Biggs and Schluter propose seven principles for enhancing capacities that
are required to achieve resilience: maintain diversity and redundancy; manage connectivity;
manage slow variables and feedbacks; foster an understanding of social-ecological systems
as complex adaptive systems; encourage learning and experimentation; broaden partici-
pation; and promote polycentric governance systems [49]. Many of these principles are
anchored in local norms, values, politics, and actions and thus feed the debate on whether
it is at all possible to achieve global agreements on and coordination of the food systems
in the framework of OH and resilience. One can argue that global health agreements,
such as the International Health Regulations (IHR) (2005) [50], have shown that countries
can agree on a common legal tool. This law legally binds 196 state parties, including the
194 WHO Member States. The IHR is set to improve national capacities for the prevention
and detection of, preparation for, and response to health risks and threats. They introduce
safeguards to protect the rights of travelers and others. However, the COVID-19 pandemic
revealed the weaknesses of this legal instrument, especially regarding the accountability of
the countries and their readiness to collaborate globally. Many countries only applied it
partially, others were not sufficiently aware of it, and some ignored it [51].

The universality and severity of the food systems’ and OH threats and vulnerabilities
call for the urgent construction and implementation of a global FOR agreement and an
accountability assurance tool, actions that depend on political will. In the past decades,
global politics has resulted in increased divisions, tensions, and contentions that are per-
sonal, interest-, and value-driven [52]. However, there is hope and optimism that other
global agreements are currently being crafted, among them an updated version of the IHR
and the Global Pandemic Prevention, Preparedness, and Response accord [53].

Another challenge for constructing FOR plans at national and global levels is the
involvement of many partners and stakeholders. They are needed since no single sector has
all the required capacities, responsibilities, and accountabilities along the full FOR spectrum.
However, each partner might have their own expectations, interests, and agendas, which
are the ingredients of politics [54]. Anchoring plans and actions in ethics, culture, and
evidence could assist in overcoming the hurdles to democratizing science and policy.
To ensure effective and sustainable FOR partnerships, it is important to include those
whose voices are rarely listened to, such as food systems workers and consumers, and
to accommodate the competing political vectors. Real-time sharing of information, data,
and protocols and the tailoring of community-specific actions could lead to collaborations
among communities, which may drive actions at the national level.
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On the other hand, global efforts by inter-governmental organizations, such as the
WHO and FAO, may further shape the global common grounds. In this way, horizontal,
bottom-up, and top-down initiatives will hopefully result in a global comprehensive FOR
agreement [55].

The COVID-19 pandemic has revealed the weakest links in our local and global pre-
paredness and response capacities. Well-defined FOR plans could include checks and
balances for emergency prevention, preparedness, response, and recovery. Public health
ethics deserve special attention, as well as community engagement and risk communica-
tion. Authorities have often directed sets of public health and social measures, aiming for
health security, solidarity, and protecting the most vulnerable. However, disadvantaged
groups have suffered the negative consequences of such universal measures in a dispropor-
tional manner. This again highlights the need to include public health ethics in pandemic
preparedness and response and in all aspects of the FOR plans [56].

The term, “FOR-runners”, in this article refers to partnerships of experts and doers
in the areas and interfaces of food systems, One Health, and resilience. Their research
and innovation work is based on the modern principles of agroecology that stem from
the rich collective knowledge, behaviors, and practices carried out by indigenous and
local agricultural practitioners, as well as governance, ethics, and community engagement.
These “FOR-runners” may serve as role models for other partnerships. Another example of
“FOR-runners” can be illustrated by partnerships that promote using a circular economy,
which is interwoven in the FOR approach. They aim to minimize food waste and maximize
resource sustainability by using closed-loop systems that reduce the extraction of new
resources and promote the reuse and recycling of materials [57].

In summary, transitioning to the FOR approach at all levels, individual, community,
national, and global, is a complex process. All stakeholders, including people and commu-
nities, must partner in shifting towards green, resilient, and sustainable systems. Short- and
long-term investments in mitigation through zero-emissions, setting up climate-resilient
health infrastructure, and supply chains are a few issues to be included [29].

7. Conclusions

To implement the holistic FOR Approach, academic and research institutions, science
parks, and incubators may consider the setting up of interdisciplinary research and capacity
development platforms to generate awareness and knowledge. They can be lead examples
of partnership models to further the FOR approach. These platforms can enhance trans-
disciplinary collaboration with many stakeholders, including policymakers, civil society
organizations, and communities. Their comprehensive focus, above and beyond zoonotic
diseases, for instance, could bring prevention forward across sectors and hazards while
ensuring the “Planet First” and balanced approaches.

Advancing research, developing capacities, and bringing solutions forward would
benefit from addressing the entire Emergency Management Cycle [58], from prevention
of, preparedness for, response to, and recovery from planetary emergencies. They should
encompass the complete FOR aspect, including food systems and resilience. Moreover, the
work should look for planet-friendly solutions, including those for the food systems, such
as using locally produced food that will be affordable, fresher, and greener for the planet.
Planetary health security and resilience call for more evidence, advocacy, policy, and regula-
tory frameworks and tools to strengthen the One Health universal health coverage concept.
A few academic communities around the globe have already joined this movement and
are now adjusting their working modalities across sectors and disciplines. Such endeavors
will provide scientific evidence and breakthroughs, new tools, and methodologies, focus
on prevention and resilience, and stimulate innovation for sustainable development.

There are two different perspectives on the way to transform the food systems. One
is anchored in capitalism, promoting free-market forces, increased production, and using
unsustainable approaches and tools. Big corporations and technocratic and funding institu-
tions are the usual members of this strong and vocal group. The other is centered around
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agroecology and food sovereignty and focuses on people, cultures, and the planet, basing
it on democratic values. “Direct” democracy will make them heard and able to take part in
decision making [59].

As a first step and until global agreements are reached and implemented, local commu-
nities play a key role in democratically deciding on how to tailor their FOR plan. They can
fit it to their culture, circumstances, and priorities while ensuring their food and nutrition
security, protection, resilience, sovereignty, and sustainability within planetary boundaries.
Exercising ethics, democracy, justice, and equity norms are prerequisites to achieving these
societal actions.
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