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Introduction

The convergence of climate change, pandemics, and geopolitical instability has underscored the
fragility of global food systems and the interconnectedness of human, animal, plant, and
environmental health. Traditional approaches often silo these domains, overlooking critical
interactions. The Circular Health paradigm provides a holistic framework for addressing these
challenges by emphasising sustainability, resource efficiency, and the interdependence of all
ecosystem components. The Circular Health vision builds on the foundation laid by One Health
and offers a broader and more integrated perspective. It aims to evolve the traditional model into one
that can better address the systemic complexity of contemporary health challenges. Beyond its
philosophical roots, inspired by the Hippocratic Understanding of the four classical elements (earth,
air, water, fire), Circular Health is also distinctly forward-looking. It incorporates technological
innovation—particularly big data analytics and artificial intelligence—as critical tools for
understanding and managing the complexity of health at a systemic level. By harnessing these tools,
Circular Health provides a framework for evidence-based decision-making that is both holistic and
adaptive.

Within this framework, plant health emerges as a critical, yet often undervalued, element. This
position paper advocates for the explicit integration of plant health into Circular Health initiatives,
highlighting its essential role in ensuring food security, environmental sustainability, and overall
ecosystem resilience.

The Critical Role of Plant Health

Plants are fundamental to life on Earth, providing food, feed, oxygen, and soil stabilization. Plant
health directly impacts:

Food security and safety: plant diseases and pests cause significant pre- and post-harvest losses,
threatening food availability and safety, especially in the face of a growing global population.
Ensuring plant health is crucial for maximizing crop yields, safety and nutritional value.

Environmental sustainability: healthy plants contribute to carbon sequestration, soil health,
water and air quality. Sustainable agriculture practices that promote plant health, such as crop
rotation and integrated pest management, reduce reliance on chemical inputs and minimize
environmental impacts.

Economic growth: plant health supports agricultural productivity, driving economic growth in
both industrialized and developing countries. Investing in plant health research and infrastructure
can enhance agricultural competitiveness and create livelihood opportunities.

Despite its importance, plant health is often overlooked in One Health and Planetary Health
initiatives. This neglect is reflected in:



Limited funding: research and development in plant health receive disproportionately less
funding compared to human and animal health.

Disciplinary silos: collaboration between plant pathologists, medical professionals, and
environmental scientists remains limited, hindering the development of holistic solutions.

Policy gaps: policies addressing plant health are often fragmented and lack integration with
broader health and sustainability agendas.

The Circular Health framework

Circular Health emphasizes a regenerative approach that recognizes the interconnectedness of living
and non-living elements. Within this framework, plant health plays a pivotal role through:

Resource efficiency: promoting practices that minimize waste, reduce chemical inputs, and
optimize resource utilization in agriculture.

Ecosystem resilience: enhancing biodiversity, improving soil health, and protecting water
resources to create more resilient agricultural systems.

Data integration: utilizing big data and artificial intelligence to monitor plant health, predict
outbreaks, and optimize interventions.

Recommendations for Scientific Societies
To advance the integration of plant health into Circular Health, we urge scientific societies to:

Promote interdisciplinary collaboration: facilitate collaboration between plant pathologists,
medical professionals, veterinarians, environmental scientists, and social scientists through joint
research projects, conferences, and publications.

Advocate for increased funding: advocate for increased funding for plant health research,
surveillance, and extension services, emphasizing the economic and societal benefits of investing
in plant health.

Develop integrated policies: support the development of integrated policies that address plant
health within the context of broader health, environmental, and sustainability goals.

Enhance public awareness: raise public awareness of the importance of plant health and its
connections to food security, environmental sustainability, and human well-being through
educational initiatives and outreach programs.

Promote the development and implementation of surveillance systems using also Big Data to
prevent outbreaks of diseases, pests and invasive alien species.

Some ethical aspects

The integration of plant health into Circular Health raises several critical ethical considerations,
here only summarized, which warrant further consideration.

Justice and equity: ensuring equitable access to the benefits of plant health innovations and
sustainable agricultural practices is paramount. Ethical frameworks emphasize the need to address
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disparities in access to resources, knowledge, and technology, particularly for marginalized and
vulnerable communities.

Environmental stewardship: an ethical perspective recognizes the inherent value of the natural
world and the moral obligation to protect and preserve ecosystems. Plant health practices must be
guided by principles of environmental stewardship, minimizing harm to biodiversity, soil health,
and water resources.

Precautionary principle: in the face of uncertainty regarding the potential impacts of new
technologies or agricultural practices on plant health, a precautionary approach is warranted. This
principle calls for careful assessment of risks and the adoption of measures to prevent or mitigate
potential harms, even in the absence of conclusive scientific evidence.

Intergenerational responsibility: decisions regarding plant health today will have profound
consequences for future generations. Ethical frameworks emphasize the need to consider the long-
term impacts of our actions and to ensure that future generations inherit a healthy and sustainable
planet.

Transparency and participation: ethical decision-making requires transparency and meaningful
participation of all stakeholders, including farmers, consumers, scientists, policymakers, and civil
society organizations. Ensuring that diverse perspectives are considered in the development and
implementation of plant health policies is essential for building trust and promoting ethical
outcomes.

Respect for autonomy: bioethics also requires recognizing the moral values and rights of
stakeholders such as the farmers, and the freedom of choice concerning which methods can be
applied for the protection of their plants.

By explicitly addressing these ethical considerations, scientific societies can help ensure that plant
health initiatives are conducted in a responsible, equitable, and sustainable manner, promoting the
well-being of both present and future generations.

In conclusion, circular health should be considered as the evolution of one health paradigm—a
necessary transformation that embraces systems thinking, technological innovation, and global
solidarity. Integrating plant health into the Circular Health paradigm is essential for creating a
sustainable and resilient future. By recognizing the critical role of plants in supporting ecosystems
and human societies, and by fostering interdisciplinary collaboration, we can develop holistic
solutions that address the complex challenges facing our world. Scientific societies have a vital role
to play in advancing this agenda, ensuring that plant health receives the attention and resources it
deserves within the broader health and sustainability landscape.
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