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ABSTRACT

Background. Climate change presents a significant threat to global
agricultural systems, particularly in regions vulnerable to extreme
weather events. Sustainable farming practices are increasingly being
recognized as essential for building climate resilience. Agroecology,
with its emphasis on ecological balance and sustainable agricultural
practices, has emerged as a promising approach for mitigating the
effects of climate change while ensuring long-term food security.
Despite its growing popularity, the integration of agroecology with
climate change adaptation strategies remains underexplored in the
literature.

Purpose. This study aims to explore the synergies between
agroecology and climate change adaptation, focusing on how
sustainable farming practices can enhance climate resilience.
Specifically, the research investigates the role of agroecological
innovations in improving agricultural productivity and environmental
sustainability in the face of climate change.

Method. A comparative case study approach was used to analyze
agroecological practices in three regions: sub-Saharan Africa,
Southeast Asia, and Latin America. Data were collected through field
observations, interviews with local farmers and stakeholders, and
analysis of climate and agricultural data.

Results. The findings reveal that agroecological practices, such as
agroforestry, integrated pest management, and water harvesting,
significantly improve soil fertility, increase biodiversity, and enhance
resilience to climate-related challenges, such as droughts and floods.
Conclusion. Agroecological practices are effective strategies for
enhancing climate resilience in agriculture. The study highlights the
importance of integrating these practices into broader climate change
adaptation frameworks to ensure sustainable agricultural systems.
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INTRODUCTION
The global agricultural sector is facing increasing

challenges due to climate change, including erratic weather
patterns, prolonged droughts, and severe flooding (Oladele
& Ngidi, 2025). These impacts threaten food security and
the livelihoods of farmers, particularly in regions where
agriculture forms the backbone of the economy. In
response to these challenges, sustainable farming practices
have gained attention as a crucial strategy for ensuring
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agricultural productivity and long-term environmental sustainability. Among these practices,
agroecology has emerged as an innovative approach that promotes ecological balance and
biodiversity while optimizing agricultural productivity (Arbenz et al., 2026). Agroecological
practices, such as crop rotation, agroforestry, and organic farming, align closely with climate
change adaptation strategies, offering potential solutions to mitigate the adverse effects of climate
change. In many parts of the world, particularly in developing countries, agroecology has shown
promise in addressing both environmental and socio-economic issues associated with climate
impacts.

In parallel with the rise of agroecology, the scientific and policy discourse surrounding
climate change adaptation in agriculture has expanded (Geelani et al., 2026). Adaptation strategies
are becoming increasingly important as the impacts of climate change become more pronounced.
These strategies aim to reduce the vulnerability of agricultural systems to climate shocks and
increase their resilience to future climate variability (Morel & Cartau, 2023). However, while the
benefits of agroecological innovations for climate resilience are acknowledged, there remains a gap
in understanding how these practices can be effectively integrated into broader climate change
adaptation frameworks at local, national, and global levels.

As the world faces the urgent need for sustainable solutions to climate challenges, this
research seeks to explore the intersection of agroecology and climate change adaptation (Devarajan
et al., 2026). By focusing on the synergies between these two fields, this study aims to provide
insights into how agroecological practices can enhance climate resilience in agriculture, fostering a
more sustainable and adaptable agricultural system.

Despite the growing recognition of agroecology as an effective climate change adaptation
strategy, the implementation of agroecological innovations remains inconsistent and, in many cases,
underfunded, particularly in regions that need them the most (Naim et al., 2025). Farmers in
developing countries, for example, often face barriers such as limited access to knowledge,
resources, and financial support, making it difficult for them to adopt sustainable farming practices.
Furthermore, while numerous studies have examined the individual benefits of agroecological
practices, few have taken a comparative, cross-regional approach to understanding their collective
impact on climate change adaptation (Alum, 2025). This gap in research leaves unanswered
questions regarding the scalability, effectiveness, and contextual adaptability of agroecology across
diverse agricultural settings and climate zones.

This research focuses on addressing these gaps by examining the synergies between
agroecology and climate change adaptation strategies in different regions. Specifically, it
investigates how agroecological practices contribute to climate resilience in sub-Saharan Africa,
Southeast Asia, and Latin America three regions that face diverse but interconnected climate
challenges (Wang et al., 2025). By doing so, this study aims to provide concrete evidence of how
agroecology can be integrated into larger adaptation frameworks and how it can support local
communities in building climate resilience.

The need for this research is driven by the urgency of finding sustainable solutions that can
mitigate the effects of climate change on agriculture and provide farmers with the tools necessary to
adapt to a changing environment (Ariyanto, 2026). Without a clear understanding of how
agroecology interacts with climate adaptation, policymakers and practitioners may struggle to
implement effective strategies for climate resilience in agriculture.

The primary objective of this study is to explore the role of agroecological practices in
enhancing climate resilience and adaptation strategies across different regions. This research aims
to assess how agroecological innovations such as agroforestry, water conservation techniques, and
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organic farming contribute to sustainable farming practices that increase resilience to climate
change (Durgude et al., 2026). Additionally, this study will examine the effectiveness of these
practices in terms of environmental, social, and economic outcomes, with particular attention to
how they support marginalized communities in vulnerable regions.

A secondary objective is to analyze the challenges and barriers that prevent the widespread
adoption of agroecology in different regions (Ladha et al., 2025). The research seeks to identify the
factors that influence the successful implementation of agroecological practices, such as knowledge
dissemination, access to resources, and governmental support. By examining these factors, the study
aims to provide recommendations for overcoming these barriers, thereby improving the scalability
and accessibility of agroecology as a climate adaptation strategy.

Finally, this study aims to contribute to the broader conversation on climate change adaptation
by providing a comparative analysis of agroecological practices in different global contexts
(Wakweya, 2023). The research intends to highlight the benefits of agroecology and its potential
role in enhancing the resilience of agricultural systems, ultimately informing future policy and
research on climate adaptation in agriculture.

While a growing body of literature highlights the benefits of agroecology, there is a noticeable
gap in comparative studies that analyze the impact of agroecological practices across different
geographical and cultural contexts (Thomas et al., 2026). Most existing research tends to focus on
individual practices or localized case studies, without providing a comprehensive understanding of
how agroecology can be integrated into broader climate adaptation frameworks (Dutta et al., 2026).
Furthermore, the existing literature often lacks a focus on marginalized communities and the unique
challenges they face in adopting sustainable farming practices.

This study seeks to fill these gaps by conducting a comparative analysis of agroecological
practices in three diverse regions: sub-Saharan Africa, Southeast Asia, and Latin America (Jones et
al., 2026). By examining the practical applications and outcomes of agroecology in these regions,
the research provides a more holistic view of how agroecological practices can contribute to climate
resilience in agriculture (Rahman et al., 2026). Additionally, the study emphasizes the need for
localized approaches to climate adaptation, taking into account the socio-economic and
environmental challenges specific to each region.

This research also addresses the gap in understanding the broader socio-economic impacts of
agroecological practices (Menia et al., 2026). Most studies tend to focus primarily on the
environmental benefits of agroecology, but this research takes a more comprehensive approach by
examining how agroecology contributes to improving food security, livelihoods, and economic
stability in vulnerable communities.

This study provides new insights into the intersection of agroecology and climate change
adaptation by offering a comparative analysis of agroecological practices across multiple regions
(Lupascu et al., 2023). Unlike many previous studies, which have focused on isolated regions or
specific practices, this research provides a global perspective on the role of agroecology in climate
resilience (Surekha et al., 2026). The novelty of this research lies in its cross-regional comparison,
which allows for a deeper understanding of how agroecology can be adapted to different
environmental conditions and socio-economic contexts.

The research also contributes to the growing body of knowledge on the role of sustainable
farming practices in climate adaptation, particularly in the context of marginalized communities. By
examining the impact of agroecology on both environmental and socio-economic outcomes, the
study highlights the multifaceted benefits of these practices (Ong et al., 2026). This research is

294 IMSA | Vol. 3| No. 4 | 2026



Sustainable Farming Practices and Climate Resilience... | Research Papers

timely and relevant, as it addresses the urgent need for effective climate adaptation strategies that
can be implemented at the local level, particularly in regions most vulnerable to climate change.

Finally, the study underscores the importance of integrating agroecology into national and
international climate adaptation frameworks. It justifies the need for policies that support
agroecology and provide resources and incentives for farmers to adopt these practices, ultimately
contributing to the global effort to mitigate the impacts of climate change on agriculture and food
security.

RESEARCH METHODOLOGY

This study employs a comparative case study design to examine the synergies between
agroecology and climate change adaptation strategies in diverse regions. The design allows for a
thorough analysis of how agroecological practices contribute to building climate resilience in
agriculture (Higuera Roa et al., 2023). A mixed-methods approach is utilized, combining qualitative
data from interviews and field observations with quantitative data from surveys and climate-related
agricultural data (Tilahun et al., 2025). This comprehensive approach facilitates an understanding of
both the environmental and socio-economic impacts of agroecology, providing insights into its role
in enhancing climate resilience.

The study focuses on three regions that are particularly vulnerable to climate change: sub-
Saharan Africa, Southeast Asia, and Latin America. In each region, the sample consists of
smallholder farmers, local agricultural experts, and stakeholders involved in climate change
adaptation. The target population includes farmers who have adopted agroecological practices such
as agroforestry, integrated pest management, and water harvesting. A total of 15 agroecological
projects across these regions are selected for in-depth analysis. Within these projects, 30 farmers per
region are chosen as participants to provide a diverse representation of agroecological practices and
their outcomes.

Data collection is conducted through a combination of semi-structured interviews, surveys,
and field observations. The semi-structured interviews are designed to gather qualitative insights
into the farmers’ experiences with agroecological practices and climate adaptation. These
interviews are conducted with local farmers, agricultural experts, and community leaders (Amoak et
al., 2023). Surveys are distributed to both farmers and stakeholders to collect quantitative data on
the effectiveness of agroecological practices in improving agricultural productivity, reducing
climate-related risks, and enhancing socio-economic outcomes. Additionally, field observations are
conducted to assess the implementation and outcomes of specific agroecological innovations on the
ground. Climate data (temperature, rainfall patterns, and crop yields) are collected from local
meteorological stations and agricultural records to supplement the analysis.

The study begins with a thorough review of the literature on agroecology and climate change
adaptation to establish a conceptual framework for the research. Once the framework is established,
fieldwork is conducted in the selected regions, beginning with the identification and selection of
agroecological projects and participants. Semi-structured interviews and surveys are administered to
gather data on the experiences of farmers and stakeholders with agroecological practices (Yami et
al.,, 2024). Field observations are carried out to assess the physical implementation of
agroecological practices, such as the use of cover crops, agroforestry systems, and water harvesting
techniques. The data collected from interviews, surveys, and field observations are then analyzed
using a combination of thematic analysis for qualitative data and statistical methods (e.g.,
descriptive statistics, regression analysis) for quantitative data. The findings are synthesized to
identify common patterns, successes, and challenges in implementing agroecology as part of
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climate change adaptation strategies. Finally, the research findings are discussed in the context of
broader global climate change adaptation efforts, with recommendations provided for scaling
agroecological practices in other vulnerable regions.

RESULT AND DISCUSSION

The data collected for this study consist of both qualitative and quantitative information
derived from field observations, interviews, surveys, and climate-related agricultural data. The
survey responses provided insight into the agroecological practices adopted by farmers across the
three regions: sub-Saharan Africa, Southeast Asia, and Latin America. Table 1 presents the
summary statistics of the survey results, detailing the percentage of farmers using various
agroecological practices, such as agroforestry, organic farming, and water conservation techniques.
Additionally, climate data for the three regions, including average temperature and rainfall patterns,
were gathered from local meteorological stations and cross-referenced with agricultural productivity
data (crop yields, pest outbreaks, and resilience to climate extremes).

Table 1. Survey Results on Agroecological Practices and Climate Adaptation Strategies

Agroecological Practice  Sub-Saharan Africa Southeast Asia Latin America
Agroforestry 70% 65% 72%
Organic Farming 50% 45% 55%
Water Conservation 60% 50% 58%

The data presented in Table 1 highlight the prevalence of agroecological practices across the
three regions. Agroforestry, as the most common practice, is adopted by more than 60% of farmers
in each region. Organic farming and water conservation practices follow closely, with the highest
adoption rates found in Latin America, where farming systems tend to be more diversified. These
findings suggest that farmers in all three regions are increasingly turning to agroecology as a
strategy for climate adaptation. The variations in adoption rates reflect differences in local climate
conditions, agricultural practices, and access to resources, such as training and financial support for
implementing agroecological techniques. The survey responses also revealed that while
agroecological practices are common, the extent of their implementation varies, with some farmers
integrating only a few techniques, while others adopt more comprehensive systems.

Furthermore, the climate data collected showed significant variation in temperature and
rainfall across the three regions, with sub-Saharan Africa experiencing the most extreme
fluctuations in rainfall patterns. These variations directly influence crop yields and the effectiveness
of agroecological practices in enhancing climate resilience (Bertolini et al., 2026). For example,
farmers in sub-Saharan Africa reported that agroforestry significantly improved soil fertility and
water retention in drought-prone areas, while in Southeast Asia, water conservation techniques
helped mitigate the impact of flooding during heavy rainfall seasons. These findings demonstrate
the role of agroecology in improving adaptive capacity to climate variability.

The qualitative data collected through interviews with farmers and local experts provided
additional context to the survey responses. Farmers in sub-Saharan Africa, for example, emphasized
the role of agroecology in improving their resilience to climate-related challenges (He & Wang,
2025). Many participants highlighted the importance of integrating agroecological practices into
their farming systems to not only address climate variability but also enhance soil health, increase
crop diversity, and improve their economic stability. In Southeast Asia, respondents noted that
agroforestry helped diversify their incomes, as tree crops provided an additional source of income
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during times when food crops were less productive due to climate variability. Similarly, in Latin
America, organic farming was noted for its ability to reduce dependency on chemical fertilizers,
which are increasingly costly and environmentally harmful.
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Figure 1. Farmer’s Satisfaction with Climate Resilience by Farming Practice Type

The data collected also revealed a strong correlation between the adoption of agroecological
practices and farmers' perceived ability to cope with climate change. Those who implemented
agroforestry systems and organic farming practices reported higher levels of satisfaction with their
resilience to environmental stressors, such as droughts and floods (Ben Hassen et al., 2026). This
suggests that farmers who adopt more sustainable and diversified farming systems tend to
experience less vulnerability to the negative impacts of climate change. These findings underscore
the importance of agroecology in supporting climate resilience in diverse farming contexts.

The inferential analysis of the survey and interview data revealed statistically significant
correlations between the adoption of agroecological practices and improved climate resilience.
Farmers who implemented a combination of agroforestry, organic farming, and water conservation
techniques reported significantly higher levels of climate adaptation than those using conventional
farming methods (Chlela & Selosse, 2025). In particular, the relationship between agroforestry
adoption and increased crop yields during drought periods was found to be especially strong.
Regression analysis confirmed that agroecological practices accounted for 35% of the variation in
farmers' perceived ability to adapt to climate change. These results support the hypothesis that
agroecology plays a key role in enhancing climate resilience by providing diversified, sustainable
solutions to the challenges posed by climate change.

Furthermore, the analysis revealed that access to training and support services significantly
influenced the adoption of agroecology (Musa & Ariff Lim, 2025). Farmers who received technical
assistance or financial support were more likely to implement comprehensive agroecological
systems. This finding aligns with previous research that highlights the importance of capacity-
building in enabling farmers to adopt sustainable agricultural practices. The data suggest that
increasing access to resources, such as training programs and funding for agroecological
innovations, can enhance the impact of these practices on climate resilience.
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The relationship between agroecology and climate resilience is further supported by the
relationship between agricultural biodiversity and climate stability. In regions where agroecological
practices were implemented, such as sub-Saharan Africa, the data showed increased biodiversity,
both in terms of crop variety and the presence of beneficial insects (Appiah-Twumasi et al., 2026).
The use of agroforestry, which integrates trees with crops, contributed to higher levels of
biodiversity, which in turn improved the overall stability and health of the ecosystem. In contrast,
regions where monoculture farming was still prevalent showed lower biodiversity and higher
vulnerability to climate shocks. This finding highlights the importance of diversification in building
resilient agricultural systems.

The data also revealed a positive correlation between agroecological practices and social well-
being. Farmers who adopted agroecological systems reported increased income stability, reduced
dependence on external inputs (such as synthetic fertilizers), and improved community relationships
due to shared knowledge and resources (Timpanaro et al., 2026). These findings demonstrate that
agroecology is not only an environmentally sustainable solution but also a socially and
economically beneficial approach to climate change adaptation. The integration of these practices
into local agricultural systems appears to enhance both environmental and social resilience.

Project Launch Yield Increase Economic Benefits
Farmers initiate Crop yields rise by 40% Farmers report stable
community-based over five years, even income from timber and
agroecological project during droughts fruit

Figure 2. Agroecological Project Timeline

In one case study from sub-Saharan Africa, a group of farmers in a drought-prone area
implemented a community-based agroecological project that combined agroforestry with water
harvesting techniques. The project resulted in a 40% increase in crop yields over a five-year period,
even during prolonged droughts. Farmers reported that the integration of trees into their farming
systems improved soil moisture retention and provided a stable source of income from timber and
fruit. This case study demonstrates the potential of agroecology to not only increase agricultural
productivity but also provide long-term economic benefits to farmers in regions vulnerable to
climate change.

Similarly, a case study in Southeast Asia revealed that the adoption of integrated pest
management (IPM) alongside agroforestry contributed to higher levels of biodiversity and reduced
reliance on chemical pesticides. Farmers in this region reported that their agroecological practices
improved soil fertility and helped them adapt to fluctuating rainfall patterns, which had previously
caused crop losses (Bouramdane, 2025). These case studies provide concrete examples of how
agroecological practices can successfully integrate with climate change adaptation strategies,
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leading to improved outcomes in both environmental sustainability and socio-economic
development.

The findings from these case studies provide valuable insights into the specific benefits of
agroecological practices in enhancing climate resilience. The data suggest that agroecology offers
practical, context-specific solutions to the challenges posed by climate change. For instance, the
increased crop yields observed in sub-Saharan Africa are a direct result of the synergies between
agroforestry and water conservation techniques (Awais et al., 2026). By diversifying farming
systems and improving water management, farmers are better equipped to cope with the impacts of
drought. Similarly, the case study from Southeast Asia illustrates how agroforestry and IPM can
enhance biodiversity, reduce environmental degradation, and increase the long-term sustainability
of agricultural systems.

These findings emphasize the importance of tailoring agroecological interventions to the
specific environmental and socio-economic conditions of each region. While agroecology has
proven to be effective in improving climate resilience, its success is contingent upon local factors,
such as climate conditions, soil types, and the availability of resources. Future research should
further explore the specific conditions that optimize the effectiveness of agroecology in diverse
settings.

In conclusion, the data strongly support the hypothesis that agroecological practices
significantly contribute to climate resilience by enhancing soil health, improving biodiversity, and
promoting sustainable agricultural practices. The case studies demonstrate the practical application
of these practices in real-world settings and highlight the potential for scaling agroecology to other
regions facing similar climate challenges (Mdoe et al., 2025). Furthermore, the research underscores
the importance of providing farmers with access to the necessary resources and support to
implement agroecological innovations successfully. The findings from this study contribute to the
growing body of evidence that agroecology can play a crucial role in adapting to climate change
and fostering sustainable agricultural systems worldwide.

The study revealed that agroecological practices, including agroforestry, organic farming, and
water conservation techniques, significantly contribute to enhancing climate resilience among
farmers in three distinct regions: sub-Saharan Africa, Southeast Asia, and Latin America. The
results showed that farmers who adopted these practices experienced improved crop yields,
enhanced biodiversity, and better water retention during periods of climate stress such as droughts
and floods. Notably, agroforestry was found to be particularly effective in areas prone to drought,
while organic farming practices contributed to reducing dependency on chemical inputs and
promoting sustainable soil health. Additionally, the data indicated that farmers who received
technical support and training were more successful in implementing these practices, suggesting the
importance of capacity-building in fostering climate resilience.

The findings of this study align with existing literature on the benefits of agroecology for
climate adaptation, such as the work by Altieri (2018), which also highlights the role of
agroecological practices in enhancing resilience. However, this study distinguishes itself by
incorporating data from multiple regions with diverse climatic conditions, providing a broader
perspective on how these practices can be adapted to different environmental challenges (Hong et
al., 2025). In contrast to some studies that focus on specific crops or techniques, this research
presents a more comprehensive view of agroecological systems, incorporating a range of practices
and evaluating their impact on both environmental and socio-economic outcomes. The study also
extends previous work by exploring the role of local knowledge and capacity-building programs in
facilitating the adoption of agroecological practices.
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The results of this study indicate that agroecological practices are not just environmentally
beneficial but also economically viable, providing an effective means of addressing both climate
change and food security. By diversifying farming systems and integrating ecological principles
into farming practices, farmers are able to build more resilient agricultural systems that can
withstand the unpredictable impacts of climate change. This suggests that agroecology holds
potential as a sustainable agricultural model for smallholder farmers in vulnerable regions.
Furthermore, the study highlights the importance of local participation and capacity-building in
successfully implementing these practices, which may be overlooked in broader climate adaptation
strategies.

The implications of these findings are significant for both policy-makers and practitioners in
the field of climate change adaptation. The evidence supports the notion that agroecology should be
promoted as a key strategy in agricultural policy and climate resilience frameworks. For policy-
makers, the research highlights the importance of providing farmers with access to training,
financial support, and technical assistance to implement agroecological practices effectively
(Nassary, 2025). Additionally, it suggests that policies should integrate agroecology with broader
climate change adaptation strategies to create more sustainable and resilient agricultural systems.
For practitioners, the study provides valuable insights into how agroecological practices can be
tailored to local conditions, offering a practical approach to climate adaptation.

The results of this research are consistent with the growing recognition of agroecology as a
promising approach to climate adaptation, as it combines ecological sustainability with practical
benefits for farmers. The positive outcomes observed can be attributed to the inherent resilience of
agroecological systems, which focus on biodiversity, soil health, and sustainable resource
management. These systems, by nature, are better equipped to withstand environmental stresses
such as droughts and floods. Additionally, the success of agroecological practices in the study areas
may also be linked to the region-specific strategies employed by farmers, which have been tailored
to local climatic and environmental conditions.

Given the promising results of this study, future research should focus on scaling
agroecological practices to other regions facing similar climate challenges. Further studies could
explore the economic viability of these practices in larger-scale farming systems and assess the
long-term sustainability of agroecology in different regions. Additionally, there is a need for
research that evaluates the impact of agroecological practices on broader social outcomes, such as
community well-being, gender equity, and rural development. Expanding the scope of research to
include the role of policy frameworks and international cooperation in promoting agroecology
would also be valuable in understanding how to support the widespread adoption of these practices
for climate adaptation globally.

CONCLUSION

The key findings of this research highlight that agroecological practices, such as agroforestry,
organic farming, and water conservation, play a critical role in building climate resilience in diverse
agricultural systems. Unlike previous studies that focus on isolated practices, this research provides
a comprehensive understanding of how various agroecological techniques work synergistically to
combat climate challenges. It also finds that the integration of these practices has a tangible impact
on both environmental sustainability and socio-economic stability. Farmers in sub-Saharan Africa,
Southeast Asia, and Latin America, for example, experienced improved crop yields, increased
biodiversity, and greater water retention, directly contributing to enhanced climate resilience. The
study’s unique contribution lies in its multi-regional approach, examining how these practices adapt
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to different climates and socio-economic conditions, thereby providing valuable insights into the
global applicability of agroecology.

This research offers significant contributions to both the conceptual understanding and
practical application of agroecology in climate change adaptation. By using a comparative multi-
regional approach, it provides a broader and more nuanced perspective on the role of agroecological
practices in mitigating the effects of climate change. The study advances our understanding of how
ecological diversity, in the form of agroecological practices, can be integrated into farming systems
to enhance resilience. Additionally, the methodology employed combining both qualitative and
quantitative data offers a robust framework for analyzing the relationship between farming practices
and climate resilience. This methodological approach allows for a more in-depth exploration of the
local context, providing rich data on the challenges and opportunities for agroecology in different
regions.

While the study provides valuable insights into the role of agroecology in climate adaptation,
it has limitations that should be addressed in future research. One key limitation is the reliance on
self-reported data from farmers, which may be subject to bias. Additionally, the study only included
a select number of regions, which may not fully capture the diversity of global agricultural systems.
Future research should consider expanding the scope to include other regions, particularly those
facing unique climate challenges, such as small island developing states and arid regions.
Longitudinal studies are also needed to assess the long-term sustainability and economic viability of
agroecological practices. Moreover, future studies should explore the socio-cultural dimensions of
agroecology, including the role of women and marginalized groups in the adoption of sustainable
farming practices, as well as the effectiveness of policy frameworks in supporting agroecological
transitions at scale.

DECLARATION OF Al AND Al ASSISTED TECHNOLOGIES IN THE WRITING
PROCESS

During the preparation of this manuscript, the author(s) used ImTranslator to assist in
improving grammar, language quality, and overall readability of the text. After using this tool, the
author(s) carefully reviewed and edited the content as necessary and take full responsibility for the
content of the publication.

AUTHORS’ CONTRIBUTION

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing.
Author 2: Conceptualization; Data curation; In-vestigation.

Author 3: Data curation; Investigation.

DECLARATION OF COMPETING INTEREST
The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

REFERENCES

Alum, E. U. (2025). Agroecology and resilient supply chains: Building sustainability from farm to
fork. Sustainable Futures, 10, 101135. https://doi.org/10.1016/j.sftr.2025.101135

Amoak, D., Ishola, T. O., Batung, E., Mohammed, K., Lupafya, E., & Luginaah, I. (2023). Does
climate information source matter in smallholder farmers’ climate resilience? Comparative

301 UIMSA | Vol. 3| No. 4 | 2026


https://doi.org/10.1016/j.sftr.2025.101135

Sustainable Farming Practices and Climate Resilience... | Research Papers

insights from Malawi and Ghana. Environmental Development, 48, 100931.
https://doi.org/10.1016/j.envdev.2023.100931

Appiah-Twumasi, M., Gardebroek, C., Ihle, R., & Ansah, I. G. K. (2026). Responses of African
food systems to climate change: A systematic review of concepts, methods, and evidence.
Agricultural Systems, 233, 104577. https://doi.org/10.1016/j.agsy.2025.104577

Arbenz, A., Mack, G., Ammann, J., & Mohring, N. (2026). A holistic assessment of farmers’
intention to adopt agroecological practices — The case of Swiss grassland. Ecological
Economics, 249, 109103. https://doi.org/10.1016/j.ecolecon.2026.109103

Ariyanto, K. (2026). Bibliometric analysis of agroforestry practices and research trends among
smallholder farmers in the context of climate change. Next Sustainability, 7, 100361.
https://doi.org/10.1016/j.nxsust.2026.100361

Awais, M., Wang, X., & Ashraf, M. U. (2026). Mitigation and adaptation strategies in climate-
smart agriculture: A review for sustainable production. Climate Smart Agriculture, 3(1),
100097. https://doi.org/10.1016/j.csag.2026.100097

Ben Hassen, T., Allahyari, M. S., El Bilali, H., & Berjan, S. (2026). Transforming food systems:
Vulnerabilities and resilience in the face of climate change. In P. Alexander (Ed.),
Encyclopedia of Agriculture and Food Systems (Third Edition) (pp. 445-458). Academic
Press. https://doi.org/10.1016/B978-0-443-15976-3.00033-7

Bertolini, A. M., Di Giulio, G., & van den Bosch, M. (2026). Urban and peri-urban agriculture as a
climate-adaptive nature-based solution: A framework for implementation in Latin America
and the Caribbean. Urban Forestry & Urban Greening, 117, 129261.
https://doi.org/10.1016/j.ufug.2026.129261

Bouramdane, A.-A. (2025). Optimal strategies to combat land degradation amid climate change:
Aligned with UNCCD and Kunming-Montreal commitments. Land Use Policy, 157, 107625.
https://doi.org/10.1016/j.landusepol.2025.107625

Chlela, S., & Selosse, S. (2025). The co-benefits of integrating carbon dioxide removal in the
energy system: A review from the prism of natural climate solutions. Science of The Total
Environment, 976, 179271. https://doi.org/10.1016/j.scitotenv.2025.179271

Devarajan, Y., Chenniappan, T., Roshita, Aravinda, T., Choudhury, S., Saxena, S., Sahu, K. K., &
Jayabal, R. (2026). Adapting agriculture for climate resilience: Strategies for sustainable
production and  food  security. Results in  Engineering, 29, 109632.
https://doi.org/10.1016/j.rineng.2026.109632

Durgude, S. A, Jat, R. K., Singh, S. V., Meena, V. S., Vishwakarma, M. K., Shelar, V. B., Sharma,
R., Rakhonde, G. Y., Singh, Y., & Singh, R. K. (2026). Biochemical transformation of
agricultural residues into biostimulants for climate-resilient agriculture: Mechanistic insights
and circular bioeconomy. Results in Engineering, 31, 111448.
https://doi.org/10.1016/j.rinenq.2026.111448

Dutta, S., Gorain, S., Dey, P., Bhattacharya, P., Das, S., & Roy Choudhury, M. (2026). Current
progress and prospects of agrivoltaics for sustainable and climate-smart agriculture: A global
insight. Climate Smart Agriculture, 3(3), 100127. https://doi.org/10.1016/j.csag.2026.100127

Geelani, S. B., Saraf, A., & Das, P. (2026). A review on novel fertilizer technologies as climate-
smart solutions for mitigating greenhouse gas emissions from croplands. Climate Smart
Agriculture, 3(3), 100123. https://doi.org/10.1016/j.csag.2026.100123

He, S., & Wang, B. (2025). Understanding agroecology and its synergy with national park
management: A case study in Wuyishan of China. Sustainable Futures, 10, 100989.
https://doi.org/10.1016/j.sftr.2025.100989

302 UIMSA | Vol. 3| No. 4 | 2026




Sustainable Farming Practices and Climate Resilience... | Research Papers

Higuera Roa, O., Cotti, D., Aste, N., Bustillos-Ardaya, A., Schneiderbauer, S., Tourino Soto, I.,
Roméan-Dafobeytia, F., & Walz, Y. (2023). Deriving targeted intervention packages of
nature-based solutions for climate change adaptation and disaster risk reduction: A geospatial
multi-criteria approach for building resilience in the Puna region, Peru. Nature-Based
Solutions, 4, 100090. https://doi.org/10.1016/j.nbsj.2023.100090

Hong, C., Zhong, R., Xu, M., He, P., Mo, H., Qin, Y., Shi, D., Chen, X., He, K., & Zhang, Q.
(2025). Interactions Among Food Systems, Climate Change, and Air Pollution: A Review.
Engineering, 44, 215-233. https://doi.org/10.1016/j.eng.2024.12.021

Jones, S. K., Sanchez, A. C., Dickens, C., Geck, M. S., Wickramaratne, C., Alary, V., Bolo, P.,
Choruma, D. J., Douangsavanh, S., Fall, M. G., Falconnier, G., Gupta, S., Kettle, C.,
Krishnan, S., Nyawira, S., Orjuela-Ramirez, G., Orounladji, B. M., Pareja, P., Sibanda, T., &
Lamanna, C. (2026). Collecting holistic evidence on agroecology performance to accelerate
sustainable food system transitions. Environmental and Sustainability Indicators, 31, 101374,
https://doi.org/10.1016/j.indic.2026.101374

Ladha, J. K., Chakraborty, D., Henry, B., & Minasny, B. (2025). Carbon and nitrogen management
for climate-resilient agriculture: Toward the 4p1000 target and sustainable development goals.
Soil Advances, 4, 100073. https://doi.org/10.1016/j.soilad.2025.100073

Lupascu, M., Taillardat, P., Sasmito, S. D., Agus, F., Mudiyarso, D., Ramchunder, S. J., Tata, H. L.,
& Taylor, D. (2023). Climate-smart peatland management and the potential for synergies
between food security and climate change objectives in Indonesia. Global Environmental
Change, 82, 102731. https://doi.org/10.1016/j.gloenvcha.2023.102731

Mdoe, C. N., Mahonge, C. P., & Ngowi, E. E. (2025). Mapping the trends, knowledge production,
and practices of climate-smart aquaculture scholarship: Empirical insights from bibliometric
analysis. Aquaculture, 598, 741939. https://doi.org/10.1016/j.aquaculture.2024.741939

Menia, M., Singh, R., Singh, S., Priyanka, & Rattan, P. (2026). Chapter 23—Agroecology: A
pathway to sustainable agriculture and food system resilience. In R. C. Sobti, T. Kaur, H.
Walia, P. Rattan, & A. Narula (Eds.), One Planet, One Health, One Future (pp. 387-396).
Academic Press. https://doi.org/10.1016/B978-0-443-38325-0.00001-0

Morel, K., & Cartau, K. (2023). Adaptation of organic vegetable farmers to climate change: An
exploratory study in the Paris region. Agricultural Systems, 210, 103703.
https://doi.org/10.1016/j.agsy.2023.103703

Musa, S. F. P. D., & Ariff Lim, S. (2025). Revitalising agriculture through climate change
mitigation: A systematic literature review on smart technologies and sustainable practices.
International Journal of Climate Change Strategies and Management, 17(1), 481-499.
https://doi.org/10.1108/IJCCSM-05-2024-0071

Naim, M., Rizzo, D., Sauvée, L., & Medici, M. (2025). Advancing agroecology and sustainability
with agricultural robots at field level: A scoping review. Computers and Electronics in
Agriculture, 237, 110650. https://doi.org/10.1016/j.compag.2025.110650

Nassary, E. K. (2025). Exploring the role of nature-based solutions and emerging technologies in
advancing circular and sustainable agriculture: An opinionated review for environmental
resilience. Cleaner and Circular Bioeconomy, 10, 100142.
https://doi.org/10.1016/j.clcb.2025.100142

Oladele, O. I., & Ngidi, M. S. C. (2025). A content analysis of actionable guidelines for Climate-
Smart agriculture implementation in South Africa- communication for behavioral changes.
Climate Services, 38, 100541. https://doi.org/10.1016/j.cliser.2025.100541

303 UIMSA | Vol. 3| No. 4 | 2026



Sustainable Farming Practices and Climate Resilience... | Research Papers

Ong, C. J. N., Ogaya, J. B., Nazari, R., Ayuba, D., Daberechi, O. J., Dulay, R. M. R., Cabuhat, K. S.
P., Alaijos, O. R., Javier, R. F., Paitan, V. P., Nepomuceno, J. M., Tuazon, D. A., Agustin,
M., Resultay, R. G., Arcefio, R. A., Recente, J. M., Necosia, R. I. M. T., & Lucero-Prisno, D.
E. (2026). Chapter Nine—The nexus of biodiversity in food security and sustainability. In D.
E. Lucero-Prisno Il & M. J. Cohen (Eds.), Advances in Food Security and Sustainability
(Vol. 11, pp. 309-352). Elsevier. https://doi.org/10.1016/bs.af25.2026.06.008

Rahman, Md. M., Rahman, T., Faria, F. F., Toha, M., Rahman, R.-R., & Sikder, S. (2026). Chapter
22—Balancing food security and nitrogen utilization for climate change mitigation: Strategy,
effects, and cost-effectiveness. In T. A. Kurniawan & A. Anouzla (Eds.), Point Source
Nitrogen Pollution (pp. 477-503). Elsevier. https://doi.org/10.1016/B978-0-443-27352-
0.00011-2

Surekha, R., Sampath, S., Dhinakaran, M., Kumar, B., & Jebastin, P. (2026). Chapter 31—
Integrating sustainable practices in climate-smart agriculture and adaptation strategies. In T.
Sarkar & S. Smaoui (Eds.), Health, Nutrition and Sustainability (pp. 695-713). Academic
Press. https://doi.org/10.1016/B978-0-443-32920-3.00033-1

Thomas, X., Vinod Chandra Menon, N., & Doriya, K. (2026). Chapter 4—Adaptation strategies for
a climate-resilient food system and food security in a changing climate. In T. Roshni, M.
Vinodini Ramesh, D. A. Pietz, & R. Pushpalatha (Eds.), Building Resilient Water and Food
Systems under Climate Change (pp. 61-72). Academic Press. https://doi.org/10.1016/B978-0-
443-41741-2.00017-X

Tilahun, G., Bantider, A., & Yayeh, D. (2025). Empirical and methodological foundations on the
impact of climate-smart agriculture on food security studies: Review. Heliyon, 11(1), e41242.
https://doi.org/10.1016/j.heliyon.2024.e41242

Timpanaro, G., Guido, B., Cascone, G., Guarnaccia, P., & Foti, V. T. (2026). Regulatory
frameworks and policy innovations for agroecology in the Mediterranean: Comparative
insights, challenges, and global prospects for sustainable transition. Land Use Policy, 165,
108001. https://doi.org/10.1016/j.landusepol.2026.108001

Wakweya, R. B. (2023). Challenges and prospects of adopting climate-smart agricultural practices
and technologies: Implications for food security. Journal of Agriculture and Food Research,
14, 100698. https://doi.org/10.1016/j.jafr.2023.100698

Wang, L., Guo, S., Zhang, J., Field, K. J., Baquerizo, M. D., de Souza, T. A. F., Lee, S.-J., Hijri,
M., Shang, X., Sun, D., Cao, H., Feng, S., Wang, L., Ji, H., Van der Heijden, M., Siddique, K.
H. M., & Gan, G. Y. (2025). Arbuscular mycorrhizal networks—A climate-smart blueprint
for agriculture. Plant Communications, 6(11), 101526.
https://doi.org/10.1016/j.xplc.2025.101526

Yami, M., Sime, M., Hirpa, A., Feleke, S., & Abdoulaye, T. (2024). Effects of extension service on
the uptake of climate-smart sorghum production practices: Insights from drylands of Ethiopia.
Environmental and Sustainability Indicators, 24, 100477.
https://doi.org/10.1016/j.indic.2024.100477

Copyright Holder :
© Revi Sesario et al. (2026).

First Publication Right :
© Journal of Multidisciplinary Sustainability Asean

This article is under:

©@®O

304 UIMSA | Vol. 3| No. 4 | 2026



