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Agroecology has emerged as a sustainable agricultural approach with the 
potential to mitigate climate change impacts while enhancing resilience in 
global food systems. This study examines the role of agroecology in 
addressing climate challenges, focusing on the practices, benefits, and 
limitations associated with this approach. Utilizing a qualitative 
methodology, this research relies on a comprehensive literature review 
and library research to analyze existing studies and frameworks that 
highlight agroecology's impact on reducing greenhouse gas emissions, 
enhancing biodiversity, and supporting soil health. Key agroecological 
practices, such as crop diversification, agroforestry, and soil management, 
are discussed for their effectiveness in sequestering carbon, reducing 
dependency on chemical inputs, and promoting ecological resilience. The 
findings indicate that while agroecology offers promising strategies for 
climate adaptation and mitigation, significant challenges remain, 
including policy barriers, scalability issues, and the need for economic 
incentives to support widespread adoption. Furthermore, the study 
underscores the importance of integrating agroecology into national and 
global policy agendas to maximize its impact on sustainable agriculture. 
This research contributes to the ongoing discourse on sustainable 
agriculture and climate action, offering insights that could guide 
policymakers, researchers, and practitioners in promoting agroecology as 
a viable pathway toward achieving climate-resilient agricultural systems. 
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use, provided the original author and source are credited. 
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1. Introduction 

Agriculture is both a significant contributor to greenhouse gas emissions and 
a sector highly vulnerable to the impacts of climate change. Conventional 
farming practices, characterized by monocultures, heavy chemical inputs, 
and intensive land use, contribute to soil degradation, biodiversity loss, and 
elevated carbon emissions (Altieri, 2018). In response, agroecology has 
gained attention as a sustainable agricultural framework capable of 
addressing these environmental concerns while enhancing resilience within 
food systems. Agroecology, which integrates ecological principles into 
agricultural practices, emphasizes crop diversity, soil health, and ecosystem 
balance, thereby offering potential solutions for reducing agriculture’s carbon 
footprint and promoting climate resilience (Gliessman, 2015). This research 
examines the role of agroecology in mitigating climate change and explores 
the extent to which it can be scaled to meet global food demands sustainably. 

Existing research highlights agroecology’s potential benefits in reducing 
emissions and enhancing biodiversity, yet significant gaps remain in 
understanding how these practices can be effectively integrated into large-
scale agriculture (Wezel et al., 2009; Kremen & Miles, 2012). While several 
studies explore specific agroecological practices, there is limited analysis of 
the barriers that impede widespread adoption and the opportunities that 
could drive its global scalability. This research gap underscores the need for 
a comprehensive analysis of the challenges and opportunities in 
implementing agroecology at scale, considering the socio-economic and 
policy frameworks that influence adoption rates. 

The urgency of this study lies in the pressing need to reform agricultural 
practices to align with climate mitigation goals. Agroecology presents a 
promising pathway for sustainable agriculture, but realizing its full potential 
requires a deeper understanding of its scalability and policy support needs, 
particularly in regions where conventional practices dominate. Reviewing 
existing literature reveals that while some studies examine agroecological 
practices within specific local contexts, fewer consider the broader 
institutional and economic factors that influence its large-scale application. 
Addressing these factors is essential to overcoming obstacles in promoting 
agroecology as a primary approach to climate-friendly agriculture. 
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The novelty of this research is its comprehensive approach, analyzing not 
only the environmental benefits of agroecology but also the socio-political 
and economic challenges involved in scaling it. By synthesizing insights from 
various studies, this paper aims to offer a holistic view of how agroecology 
could be integrated into global agriculture to mitigate climate change. 

The purpose of this research is to elucidate the potential of agroecology to 
mitigate climate impacts and the pathways for overcoming the barriers to its 
adoption. This study’s findings are intended to provide valuable insights for 
policymakers, researchers, and agricultural practitioners, contributing to a 
more sustainable and resilient global food system. 

2. Research Method 

This study adopts a qualitative approach, focusing on library research and 
a comprehensive literature review to explore the role of agroecology in 
mitigating climate change within the global agricultural sector. The research 
is descriptive-analytical in nature, aiming to interpret and synthesize existing 
knowledge on agroecological practices, their benefits, and the challenges 
associated with their large-scale implementation. This approach allows for 
an in-depth examination of agroecology’s potential and limitations, providing 
a nuanced understanding of its application in diverse agricultural settings. 

Data sources for this study include secondary data gathered from scholarly 
articles, academic journals, books, and government reports that address 
agroecology, climate change, and sustainable agricultural practices. Priority 
is given to sources published in the last decade to capture recent 
advancements and discussions in the field. Peer-reviewed journals and 
reputable publications are emphasized, as they contribute rigorous 
empirical findings and theoretical insights necessary for a comprehensive 
analysis. 

Data collection involves a systematic identification and selection of relevant 
literature based on predefined inclusion criteria. Selected studies focus on 
agroecological practices and their environmental, socio-economic, and 
policy implications for sustainable agriculture. A thematic coding approach 
is applied to categorize key findings, enabling a structured examination of 
different aspects of agroecology, including crop diversification, soil health, 
biodiversity, and policy frameworks. 
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The data analysis method involves content analysis of the collected 
literature, identifying common themes, patterns, and critical perspectives. 
This interpretive analysis allows for the synthesis of insights on both the 
challenges and opportunities agroecology presents in the context of climate 
change mitigation. Through a comparative lens, the study identifies best 
practices, barriers, and policy recommendations that could facilitate 
agroecology’s integration into global agriculture, thus contributing to a 
climate-resilient food system. This analytical framework offers a holistic 
perspective on the potential of agroecology, aiming to inform policymakers, 
researchers, and practitioners in sustainable agricultural development. 

3. Result and Discussion 
3.1 Agroecological Practices and Their Role in Climate Change 
Mitigation 
 
Agroecology encompasses a range of practices designed to enhance 
ecosystem functionality, reduce emissions, and build climate resilience in 
agriculture. Key agroecological techniques, such as crop diversification, 
agroforestry, and soil conservation, contribute to mitigating climate change 
by sequestering carbon in soil and vegetation while reducing dependency 
on chemical inputs (Altieri & Nicholls, 2017). These practices promote 
biodiversity and improve soil health, fostering ecosystems that are more 
resilient to climate variability. For example, crop diversification and 
polyculture systems enhance carbon sequestration and provide a buffer 
against climate-induced crop failures, creating a stable food supply under 
changing climate conditions (Kremen & Miles, 2012). 

 
Moreover, agroforestry, which integrates trees and shrubs into agricultural 
landscapes, is particularly effective in sequestering carbon while protecting 
soil from erosion. This approach also offers habitat for wildlife, further 
supporting biodiversity. Studies have demonstrated that farms practicing 
agroecology can maintain productivity while emitting fewer greenhouse 
gases compared to conventional agriculture (Wezel et al., 2009). These 
findings suggest that agroecology provides viable options for reducing 
agriculture’s environmental footprint, yet the widespread adoption of these 
practices remains limited by various socio-economic and institutional 
challenges. 
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3.2 Socio-Economic Barriers to the Adoption of Agroecology 
 
While agroecology offers promising benefits, the adoption of agroecological 
practices at a large scale is hindered by socio-economic barriers. Financial 
constraints, particularly for smallholder farmers, are a significant challenge, 
as agroecological practices often require initial investments in knowledge, 
training, and sometimes alternative equipment. Additionally, the short-term 
productivity focus in agriculture discourages the adoption of practices that 
may yield benefits over longer timeframes, leading farmers to prioritize 
immediate yields over long-term sustainability (Pretty, 2008). The lack of 
financial incentives, such as subsidies for sustainable practices, further 
limits the scalability of agroecology in resource-poor settings. 
 
Market access and consumer awareness also play a role in the adoption of 
agroecology. In many regions, farmers find it difficult to access markets that 
reward agroecological products, which can carry higher costs due to more 
labor-intensive practices. Without price premiums or support from 
consumers for sustainably produced goods, farmers have little motivation to 
shift to agroecological methods (De Schutter, 2010). Additionally, market-
driven agriculture tends to favor monoculture production, creating a 
systemic barrier to diversified farming systems that are central to 
agroecology. Addressing these socio-economic challenges requires not 
only supportive policies but also initiatives to increase consumer awareness 
and market access for agroecologically produced goods. 



621 
 

 
 
 
 

 
 
3.3 Policy and Institutional Challenges in Scaling Agroecology 
 
Effective policy support and institutional alignment are essential for 
mainstreaming agroecology as a climate-friendly agricultural approach. 
However, many agricultural policies remain rooted in conventional 
practices, often favoring high-yield crops and intensive farming methods 
that prioritize productivity over sustainability. This policy orientation creates 
institutional inertia that discourages the adoption of agroecology, as 
financial and technical resources are allocated toward conventional 
agricultural models (Tittonell, 2014). Furthermore, regulatory frameworks 
are often ill-suited to recognize and support diversified farming systems, 
leaving agroecological practices without adequate institutional backing. 
 
The integration of agroecology into national and international agricultural 
policies is crucial for its scalability. Policies that provide incentives for 
agroecological practices, such as subsidies for diversified cropping or 
grants for soil health initiatives, could encourage wider adoption (IPES-
Food, 2016). Moreover, institutional support in the form of research, 
education, and training programs could equip farmers with the necessary 
skills and knowledge for agroecological practices. Such policy and 
institutional shifts would not only promote agroecology but also help 
transition agricultural systems toward sustainability, addressing both food 
security and climate goals. 
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3.4 Opportunities for Agroecology in Building Climate-Resilient Food 
Systems 
 
Despite the challenges, agroecology presents substantial opportunities for 
building resilient food systems capable of withstanding climate shocks. One 
of the most significant advantages of agroecology is its adaptability across 
diverse ecological and cultural landscapes. By utilizing locally adapted 
crops, traditional knowledge, and low-input systems, agroecology can 
enhance the resilience of food systems, particularly in regions vulnerable to 
climate extremes (Gliessman, 2015). This adaptability makes agroecology 
especially valuable in rural communities, where reliance on local resources 
and knowledge systems can lead to more sustainable and climate-resilient 
agricultural practices. 
 
Agroecology also supports food sovereignty, empowering local 
communities to control their food production and reduce dependency on 
global supply chains. As climate change poses risks to global food security, 
agroecology’s emphasis on local production and reduced reliance on 
external inputs makes it an essential strategy for resilience (Altieri, 2009). 
Additionally, agroecology encourages community involvement and 
collaborative management of resources, fostering social cohesion and 
resilience at the community level. These opportunities highlight 
agroecology's potential not only to mitigate climate impacts but also to 
create self-sustaining food systems that are better equipped to adapt to a 
changing climate. 
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4. Conclusion 

Agroecology presents a viable pathway for addressing climate change 
within global agriculture by promoting sustainable practices that mitigate 
environmental impacts while enhancing resilience. This study has explored 
the role of agroecological practices, identified socio-economic and policy 
barriers to adoption, and highlighted the potential opportunities these 
practices bring for building climate-resilient food systems. Through a 
detailed analysis, four key areas emerge as central to agroecology’s 
potential and challenges: agroecological practices, socio-economic 
barriers, policy and institutional challenges, and climate adaptation 
opportunities. 

Agroecological practices such as crop diversification, agroforestry, soil 
conservation, and reduced chemical inputs demonstrate significant 
potential for reducing agriculture’s carbon footprint and building ecological 
resilience. However, socio-economic barriers, including financial 
constraints, short-term productivity focus, limited market access, and low 
consumer awareness, hinder the large-scale adoption of agroecology, 
particularly among smallholder farmers. Addressing these barriers requires 
targeted financial incentives, expanded market access, and increased 
consumer education on the benefits of sustainably produced food. 
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The role of policy and institutional support is crucial in scaling agroecology. 
Current policies often favor conventional, high-yield agricultural models, 
creating institutional inertia that discourages the adoption of sustainable 
practices. Policy realignment, regulatory support, and investments in 
research and training are needed to create an enabling environment for 
agroecology to flourish at a global scale. Additionally, agroecology offers 
substantial opportunities for climate adaptation, particularly in rural and 
vulnerable communities. By fostering climate adaptability, food sovereignty, 
community resilience, and the utilization of local knowledge, agroecology 
supports the development of sustainable food systems that are more 
resilient to climate shocks. 

In conclusion, agroecology holds promise for creating sustainable 
agricultural systems that align with climate mitigation goals. However, 
realizing its full potential requires overcoming socio-economic and policy 
barriers and leveraging its unique opportunities for climate adaptation. This 
study’s insights provide a framework for policymakers, researchers, and 
agricultural practitioners to promote agroecology as a cornerstone of 
climate-resilient global agriculture, contributing to a more sustainable and 
adaptable food system for future generations. 
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