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Abstract

Many rural families living near forested areas depend heavily on agriculture as their
primary or only source of income. This reality requires not only ecological awareness
but economically viable alternatives that respond to local needs. This paper examines
the challenges and opportunities for sustainable agriculture in communities adjacent
to forested areas in Panama. It proposes a methodological framework to identify and
promote sustainable farming practices that enhance ecosystem services, improve farm
resilience, and support the livelihoods of rural communities. The proposed methodology
integrates spatial analysis, stakeholder mapping, and the development of a longitudinal
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survey to assess the adoption and impact of sustainable practices. The expected results
include the identification of critical areas for intervention, a comprehensive understanding
of the socio-ecological context, and the development of a tailored guide for sustainable
farming practices. This work promotes a dignosis to favor the broadening of sustainable
agricultural practices integrated into forested landscapes, recognizing forests not merely as
boundaries but as active allies for resilient and productive farming. In alignment with global
sustainability goals, climate governance and support the One Health approach, which links
ecosystem integrity ith human and animal well-being.

Keywords: Sustainable agriculture, Forest conservation, One Health, Climate resilience,
Stakeholder engagement, Panama.
Resumen

Muchas familias rurales que viven cerca de areas boscosas dependen de la agricultura
como su fuente principal o Unica de ingresos. Esta realidad requiere no solo conciencia
ecoldgica, sino también alternativas econdmicamente viables que respondan a las
necesidades locales. Este articulo examina los desafios y oportunidades para la agricultura
sostenible en comunidades adyacentes a areas boscosas en Panama. Se propone un marco
metodoldgico para identificar y promover practicas agricolas sostenibles que mejoren los
servicios ecosistémicos, aumenten la resiliencia de las fincas y apoyen los medios de vida
de las comunidades rurales. La metodologia propuesta integra analisis espacial, mapeo
de actores y el desarrollo de una encuesta longitudinal para evaluar la adopcién y el
impacto de las practicas sostenibles. Los resultados esperados incluyen la identificaciéon de
areas criticas para la intervencién, una comprensién integral del contexto socioecoldgico
y el desarrollo de una guia adaptada para practicas agricolas sostenibles. Este trabajo
promueve un diagndstico para favorecer la ampliacion de las practicas agricolas sostenibles
integradas en los paisajes boscosos, reconociendo los bosques no solo como limites, sino
como aliados activos para una agricultura resiliente y productiva. En linea con los objetivos
de sostenibilidad global, la gobernanza climatica y el apoyo al enfoque de Una Salud, que
vincula la integridad de los ecosistemas con el bienestar humano y animal.

Palabras claves: Agricultura sostenible, Conservacién de bosques, Una Salud, Resiliencia
climatica, Participacion de actores, Panama.

1. INTRODUCTION

The expansion of the agricultural frontier in Panama has caused severe damage to forest
ecosystems, compromising their ecological integrity and reducing the availability of critical
ecosystem services such as water regulation, nutrient cycling, and functional biodiversity [1,
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2]. Thisissueis particularly acutein regions like Darién, Bocas del Toro, Chiriqui, and Veraguas,
where conventional agricultural models have promoted deforestation, soil degradation,
and the excessive use of agrochemicals. These trends not only affect environmental quality
but also threaten food security and long-term rural livelihoods.

This work emerges from the collaborative workshop “Climate Change and Planetary Health:
A Panamanian Perspective” organize in the framework of McGill PRISM Initiative [3].
The workshop focused on the intricate interplay between climate change and planetary
health in Panama. The workshop highlighted the broader implications for infectious and
zoonotic diseases, the impact of land use and farming practices on biodiversity and disease
dynamics, and the vulnerability of Panama’s water systems to climate variability. This
context underscores the need for a holistic understanding of the environmental and health
challenges Panama faces and the importance of actionable approaches for sustainable
resilience.

This manuscript promotes a diagnosis to favor the broadening of sustainable agricultural
practices integrated into forested landscapes, recognizing forests not merely as boundaries
but as active allies for resilient and productive farming. In alignment with global sustainability
goals, climate governance and support the One Health approach, which links ecosystem
integrity with human and animal well-being.

2. METHODS

The proposed methodology is articulated in three main phases:

A. Spatial Analysis

Perform a documentary review and analysis of structured measures, plans, legal
frameworks and projects within the country, that apply good practices in climate resilience
and environmental sustainability farming already in place. Considering the important role
of conservation in maintaining ecosystem services to improve agricultural yields, restore
essential ecological functions and foster climate-smart land management and planetary
health, the use of geographic information systems is proposed to locate areas of overlap
between protected areas and agricultural activities within 20 km of them.

B. Stakeholder Recognition

Once critical areas of interventions have been identified, develop a stakeholder map of
relevant actors in these areas with potential and/or who have implemented environmental
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sustainability measures. Through the application of a Stakeholder Mapping methodology,
a list of actors within the intervention areas is being developed, identifying those who play
key roles in the implementation, governance, and evaluation of progress in sustainable
agroecological practices in the target region. Once consolidated, these stakeholders will be
invited to participate in a Longitudinal Survey.

C. Survey development and validation

Following a careful analysis of the selected criteria, a draft longitudinal survey questionnaire
will be developed to enable repeated data collection from the same participants over time.
A consultation process with external experts (including epidemiologists, biologists, social
scientists, and specialists in socioeconomic and financial data) will be undertaken to ensure
the questionnaire captures information relevant to a comprehensive One Health evaluation.
After this multidisciplinary review and refinement, the instrument will be validated and
submitted for bioethical evaluation.

The complete methodological framework is show in Figure 1.

Refined Survey
Oor
Questionnaire

Figure 1. Proposed Methodology for Survey definition.

3. RESULTS

The expected results of this research are:
e |dentification of critical areas for intervention: Analyzing multiple layers (land use,
protected areas, satellite imagery, DEMs) in territories allows to identify the critical
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areas to intervene.

e Acomprehensive understanding of the socio-ecological context: The individual results of
the interviews will be assessed to develop a tailored Guide to key actors that encompass
specific measures for application and monitoring of sustainable farming practices in the
region, and property owners.

e A tailored Guide for sustainable farming practices: The guide will provide
recommendations for agroforestry, chemical composition alteration in soil, enhancing
biodiversity ecosystem services and water provisioning under climate change.

4. CONCLUSIONS

This collaboration demonstrates how integrating physiological, ecological, geophysical,
climate, health, and socio-environmental knowledge can transform rural land use into an
effective tool for conservation and resilience. Validation of the methodological framework,
followed by its further application, will enable the assessment of its utility as a tool for
promoting sustainable agronomic practices in conservation areas, supporting technical,
scientific, and governance decision-making. The approach promotes the scaling of bottom-
up strategies aligned with international frameworks on climate change, biodiversity
conservation, and health policies. By implementing such nature-based solutions, farmers of
varying scales can actively contribute to the protection of forest ecosystems while securing
their livelihoods over the long term.
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