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Agroforestry Adoption and Climate Change Resilience in the Philippines: Smallholder Farmers’ Knowledge, Adaptation Strategies, and Mitigation Linkages

ABSTRACT 

	Agroforestry plays an increasingly important role in strengthening climate resilience among smallholder farmers in the Philippines. This mini-review synthesizes recent evidence on farmers’ awareness, attitudes, and adaptation practices, emphasizing agroforestry’s dual role as both an adaptation and mitigation strategy under changing climatic conditions. Following the PRISMA 2020 framework, eighteen studies (six from the Philippines and twelve international) published between 2015 and 2025 were analyzed. Results indicate that agroforestry increases soil organic carbon by 10–20%, enhances crop yields by 15–23%, and sequesters up to 250 t CO₂ ha⁻¹ compared with monocropping systems. Beyond ecological gains, these systems promote livelihood stability, biodiversity conservation, and ecosystem restoration. However, adoption among smallholders remains constrained by financial, institutional, and technical barriers. Strengthening indigenous knowledge integration, gender inclusion, and policy support can enhance the contribution of agroforestry to national adaptation and mitigation objectives. Overall, the review concludes that agroforestry represents a viable, nature-based pathway for building climate-resilient farming systems and advancing the Philippines’ sustainable development goals.
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1. INTRODUCTION 

Climate change has become one of the greatest challenges of our time, reshaping ecosystems, economies, and livelihoods across the globe. For millions of smallholder farmers, the crisis is a daily reality. In the Philippines, where agriculture remains the backbone of rural life, changing rainfall patterns, prolonged droughts, and increasingly destructive typhoons threaten food security and community resilience (Evangelista, Cruz, & Lasco, 2016; Verchot et al., 2007).
Amid these challenges, agroforestry the intentional integration of trees, crops, and sometimes livestock has emerged as a nature-based solution that strengthens both livelihoods and ecosystems. This system enhances soil fertility, conserves water, stabilizes microclimates, and sequesters carbon, making it a promising approach for climate adaptation and mitigation (Lasco, Delfino, & Espaldon, 2014; Abebaw, Yeshiwas, & Feleke, 2025).
Traditional systems such as the muyong-payoh of the Cordilleras and swidden-based farming in Mindanao illustrate how tree–crop integration is deeply rooted in Filipino ecological knowledge and culture (Lasco & Pulhin, 2003; Lasco, Delfino, & Espaldon, 2014). In Mindanao, intergenerational differences in local ecological knowledge are evident older farmers rely on experiential learning while younger farmers increasingly depend on institutional training and modern extension services (Galang & Vaughter, 2020).
Despite the long-standing presence of agroforestry in rural communities, adoption among smallholder farmers remains inconsistent and poorly understood. Studies have explored specific cases of adoption and local adaptation (Evangelista et al., 2016; Landicho, Paelmo, De Luna, & Visco, 2016), but few have synthesized how farmers’ knowledge, attitudes, and socio-economic factors interact with agroforestry’s dual role in both adaptation and mitigation. This represents a significant gap in understanding how agroforestry contributes to the Philippines’ climate resilience goals.
To address this gap, this mini-review synthesizes evidence from six peer-reviewed studies on agroforestry adoption, adaptation strategies, and climate mitigation linkages among Filipino smallholder farmers. Using an adapted PRISMA framework, the review identifies patterns in farmers’ perceptions and practices, examines how these practices enhance both adaptation and mitigation outcomes, and highlights policy and research gaps for promoting climate-resilient livelihoods.

2. STUDY SELECTION AND METHODOLOGY

This mini-review followed a structured and transparent approach to identify, select, and analyze peer-reviewed studies on agroforestry adoption and climate resilience among smallholder farmers in the Philippines. While the paper does not collect new field data, it applies a systematic review framework to ensure the reliability and reproducibility of findings.
2.1 Review Scope and Rationale
The review focused on literature that examines how agroforestry contributes to smallholder farmers’ climate adaptation and mitigation in the Philippine context. Studies from comparable tropical regions were also included to provide cross-country insights and strengthen interpretation. The emphasis was on understanding the human dimensions of agroforestry knowledge, attitudes, adoption behavior, and livelihood outcomes rather than purely biophysical measurements.
2.2 Data Sources and Search Strategy
Relevant studies were retrieved between August and October 2025 using four academic databases: Scopus, Web of Science, Google Scholar, and ScienceDirect. The following Boolean search string was applied:
("agroforestry" OR "tree-based farming") AND ("climate change" OR "adaptation" OR "mitigation") AND ("Philippines" OR "smallholder farmers").
This strategy ensured inclusion of peer-reviewed articles that discussed agroforestry’s role in climate change adaptation and mitigation among smallholder farmers in the Philippines.
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Figure 1. Presents the PRISMA flow diagram illustrating the process of identifying, screening, and selecting the studies included in this review.
2.3 Inclusion and Exclusion Criteria
Studies were screened based on the following criteria:
· Topical relevance: Must explicitly link agroforestry with climate change adaptation or mitigation.
· Contextual focus: Must involve Philippine smallholder farmers or tropical analogues with comparable socio-ecological conditions.
· Empirical grounding: Must include primary data, systematic review, or meta-analysis based on clear methodology.
· Publication type: Peer-reviewed journal articles published between 2004 and 2025 in English.
Studies were excluded if they (1) focused solely on forestry without an agroforestry component, (2) lacked clear methodological details, or (3) were unpublished reports or conference papers.
2.4 Study Area and Representation
Although this review does not conduct field data collection, the included studies represent diverse agroecological and cultural zones of the Philippines such as Cagayan (Evangelista et al., 2016), Batangas and Laguna (Landicho et al., 2016), Mindanao (Galang & Vaughter, 2020), Benguet (Lumogdang et al., 2023), and Zamboanga (Tabal & Mendoza, 2020) ensuring representation across lowland and upland systems. Global comparative works (e.g., Verchot et al., 2007; Abebaw et al., 2025) provided a wider analytical lens.
2.5 Analytical Framework
Data from the selected studies were organized and analyzed using an adapted PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework. A three-stage thematic analysis was employed:
1. Descriptive Coding – Extracting study objectives, site, methods, and key findings into a summary matrix.
2. Thematic Categorization – Grouping findings into five analytical domains:
· Farmers’ knowledge, attitudes, and practices (KAP);
· Adaptation strategies;
· Adaptation–mitigation synergies;
· Research and policy gaps; and
· Implications for sustainable development.
3. Interpretive Synthesis – Integrating results across studies to identify patterns, contradictions, and lessons relevant to climate-resilient agroforestry.
2.6 Limitations of the Review Approach
Because the review relied exclusively on published academic sources, gray literature (e.g., local government reports, indigenous knowledge documentation) was not included. Nonetheless, the structured approach and diverse study representation ensure that the synthesis provides a credible and balanced understanding of agroforestry adoption in the Philippines.

2.7 Literature Screening and Selection Flow

The selection process followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 guidelines to ensure transparency and reproducibility (Page et al., 2021). A total of 187 records were initially retrieved from four databases: Scopus, Web of Science, ScienceDirect, and Google Scholar. After removing 42 duplicates, 145 titles and abstracts were screened for relevance to agroforestry, climate change, and smallholder farming systems in the Philippines.

Following full-text evaluation, 18 studies met the inclusion criteria. Among these, 6 core studies focusing specifically on Philippine smallholders were retained for in-depth analysis and thematic synthesis, while 12 comparative international studies were used to contextualize and support broader interpretation.

3. CONCEPTUAL FRAMEWORK

This review is guided by the Knowledge-Attitude-Practice (KAP) model and the Sustainable Livelihoods Framework (SLF) to explain how smallholder farmers in the Philippines adopt agroforestry for climate resilience. These frameworks emphasize how farmers’ knowledge and attitudes shape their decisions and how those decisions lead to adaptation and mitigation outcomes.

Conceptually, agroforestry also serves as a bridge between climate change adaptation and mitigation through ecosystem-based management, biodiversity enhancement, and carbon storage (Matocha, Schroth, Hills, & Hole, 2012). This integrative perspective aligns with the dual ecological and socioeconomic benefits observed in smallholder systems, where sustainable land use helps communities adapt to changing climatic conditions while contributing to emission reductions.

The reviewed studies reveal that farmers’ understanding of climate change and their positive perceptions of agroforestry encourage adoption of tree-based systems such as fruit intercropping and contour planting (Evangelista, Cruz, & Lasco, 2016; Galang & Vaughter, 2020; Landicho, Paelmo, De Luna, & Visco, 2016). Agroforestry adoption supports adaptation by improving soil fertility, water retention, and livelihood stability, and mitigation by storing carbon and restoring ecosystems (Lasco, Delfino, & Espaldon, 2014; Tabal & Mendoza, 2020; Abebaw, Yeshiwas, & Feleke, 2025).

[bookmark: _Hlk212057405]Table 1. Conceptual Framework of Agroforestry and Adoption and Climate
	Component
	Descriptions
	Supporting Studies

	Farmers’ Knowledge, Attitudes, and Practices (KAP)

	Farmers’ understanding of climate change, perceptions of agroforestry, and willingness to integrate trees with crops. Knowledge and attitudes influence decisions to adopt sustainable practices.
	Evangelista, Cruz, & Lasco (2016); Galang & Vaughter (2020)

	

	Farmers’ understanding of climate change, perceptions of agroforestry, and willingness to integrate trees with crops. Knowledge and attitudes influence decisions to adopt sustainable practices.
	


	Adoption of Agroforestry Systems 
	The decision and action to implement tree-based farming systems such as contour planting, fruit-tree intercropping, boundary planting, or multistrata systems. Influenced by knowledge, attitudes, and external factors like land tenure and institutional support
	Landicho, Paelmo, De Luna, & Visco (2016)

	Adaptation Outcomes
	Benefits that enhance farmers’ ability to cope with and recover from climate variability, such as improved soil fertility, water conservation, and livelihood diversification.
	Lasco, Delfino, & Espaldon (2014); Landicho et al. (2016)


	Mitigation Outcomes
	Environmental benefits that reduce greenhouse gas emissions, increase carbon storage, and promote biodiversity conservation through tree integration in farms.
	Tabal & Mendoza (2020); Abebaw, Yeshiwas, & Feleke (2025)

	
Climate-Resilient Livelihoods
	
The overall result of effective adaptation and mitigation practices, where farmers achieve stable incomes, sustainable production, and reduced vulnerability to climate shocks.
	
Synthesized from all reviewed studies



	External Influences (Moderating Factors)
	Institutional, policy, and socioeconomic factors that support or constrain adoption, such as land tenure security, government programs, market access, and community initiatives.
	DENR (2022); Lasco & Pulhin (2003)





4. FARmers’ knowledge, attitudes and Practices

Smallholder farmers’ understanding and perception of climate change largely shape agroforestry adoption. Studies show that most Filipino farmers are aware of climate risks and recognize the benefits of tree-based systems, yet adoption remains uneven due to economic and institutional barriers.
In Cagayan, 91% of farmers were aware of climate change, and 84% were familiar with agroforestry benefits such as soil protection and diversified income (Evangelista, Cruz, & Lasco, 2016). Similar findings in Batangas and Laguna reported high awareness but limited adoption due to insecure land tenure and labor constraints (Landicho, Paelmo, De Luna, & Visco, 2016). Mindanao farmers demonstrated strong local ecological knowledge, but younger generations rely more on formal education than experience (Galang & Vaughter, 2020).
Comparative studies in Southeast Asia and Africa confirm this pattern. In Vietnam, education and access to extension services significantly increased agroforestry adoption (Nguyen, Tran, & Pham, 2022). In Rwanda, 93% of farmers perceived agroforestry as essential for soil fertility and water conservation (Ndayambaje, Uwineza, & Mukuralinda, 2023). Global meta-analyses further show that agroforestry enhances soil organic carbon by 21% and nitrogen by 46% compared with monocropping systems (Beillouin, Ben-Ari, Makowski, & Malézieux, 2020; Garcia-de-Jalón, Graves, & Smith, 2024).
Overall, Filipino farmers demonstrate high awareness but face persistent constraints such as capital shortage, weak extension support, and land insecurity. Strengthening local training, financing, and community-based programs is essential to transform positive attitudes into sustained agroforestry adoption.

Table 2. Farmers’ Awareness, Attitudes, and Adoption Patterns in Agroforestry
	Study

	Location
	% Aware of Climate Change
	% Familiar with Agroforestry
	Key Benefits Perceived
	Major Barriers

	Evangelista et al. (2016
	Peñablanca, Cagayan
	91%
	84%
	Soil protection, diversification
	Limited capital, technical support

	Landicho et al. (2016)
	Batangas–Laguna
	88%
	79%
	Livelihood stability, erosion control
	Tenure insecurity, labor shortage

	Galang & Vaughter (2020)
	Mindanao
	-
	-
	Knowledge transfer, biodiversity
	Generational gap, low institutional support

	Nguyen et al. (2022)
	Vietnam
	86%
	80%
	Education and training improve adoption
	Financial constraints

	Ndayambaje et al. (2023)
		Rwanda



	



	93%
	81%
	Soil fertility, water retention
	Market and input cost barriers




5. ADAPTATION STRATEGIES OF SMALLHOLDER FARMERS

Smallholder farmers in the Philippines employ diverse strategies to cope with droughts, floods, and soil degradation. Most combine traditional practices with science-based innovations, showing strong adaptive capacity.
Common strategies include crop diversification, contour planting, vegetative strips, and organic soil amendments (Landicho, Paelmo, De Luna, & Visco, 2016; Evangelista, Cruz, & Lasco, 2016). These measures conserve water, reduce erosion, and stabilize yields under erratic rainfall. Farmers in Zamboanga and Benguet integrate fruit or timber trees with crops, enhancing both soil fertility and carbon storage (Tabal & Mendoza, 2020; Lumogdang, Madalmingan, & Caluboy, 2023).
Indigenous and community-based agroforestry practices provide further evidence of resilience-building approaches grounded in local knowledge. In Ethiopia, traditional systems demonstrate how farmers use species diversity, soil conservation, and intergenerational learning to adapt to climate risks while mitigating carbon emissions (Gemechu, 2025). Such indigenous insights parallel the Philippine experience, where customary practices like the muyong-payoh system illustrate how ecological knowledge guides sustainable adaptation.
Quantitative evidence supports these gains: agroforestry systems can increase crop yield by 23 %, improve soil organic carbon by 10 – 20 %, and enhance water retention by 15 % relative to monocropping (Nair, Mohan Kumar, & Nair, 2024; Garcia-de-Jalón, Graves, & Smith, 2024). Similar outcomes are observed in Southeast Asia, where contour-based agroforestry improved maize productivity by 25 – 30 % and reduced fertilizer demand (Sida, Kumar, & Singh, 2022; Nguyen, 2023).
Beyond field practices, many farmers adopt livelihood diversification, engaging in wage labor, crafts, or micro-enterprises to offset climate risks (Landicho et al., 2016). Community-based programs like the Community-Based Forest Management (CBFM) initiative and the National Greening Program (NGP) also strengthen adaptive capacity through shared learning and resource pooling (DENR, 2022).
Overall, these strategies illustrate that agroforestry serves as the core of local adaptation, linking ecological restoration with livelihood security.

Table 3. Adaptation Practices and Reported Benefits in Philippine Agroforestry
	Adaptation Strategy

	Key References
	Ecological Benefits
	Livelihood / Economic Benefits

	Crop diversification / mixed cropping
	Landicho et al. (2016); Evangelista et al. (2016)
	Improves soil nutrients, yield stability
	Reduces crop failure risk; food security

	Contour farming & vegetative strips
	Landicho et al. (2016); Lasco et al. (2014)
	Minimizes erosion, enhances water infiltration
	Maintains productivity on sloping lands

	Organic amendments (compost, mulch)
	Landicho et al. (2016)
	Increases soil moisture and microbial activity
	Reduces fertilizer cost

	Tree–crop integration (fruit, timber species)
	Tabal & Mendoza (2020); Lumogdang et al. (2023)
	Adds carbon stocks; stabilizes microclimate
	Provides year-round income from tree products

	Livelihood diversification
		Landicho et al. (2016); Nguyen (2023)



	



	Indirect ecological relief via reduced land pressure
	Additional household income; reduced vulnerability




6. ADAPTATION-MITIGATION SYNERGIES THROUGH AGROFORESTRY

Agroforestry simultaneously supports adaptation and mitigation, making it a key nature-based solution for climate resilience. In smallholder systems, trees buffer climate shocks, improve soil quality, and store carbon all while sustaining livelihoods (Lasco, Delfino, & Espaldon, 2014; Montagnini & Metzel, 2020).

Beyond its biophysical benefits, agroforestry strengthens social–ecological resilience by maintaining ecosystem functions and enhancing farmers’ adaptive capacities to climate extremes (Viñals, Maneja, Rufí-Salís, Martí, & Puy, 2023). The interaction between ecological processes and human decision-making ensures that agroforestry acts not only as a carbon sink but also as a dynamic socio-environmental system capable of absorbing and recovering from disturbances.
In the Philippines, tree–crop combinations such as rubber–cacao and fruit-based systems store 156–250 t CO₂ ha⁻¹, comparable to secondary forests, while protecting soil and water resources (Tabal & Mendoza, 2020; Lumogdang, Madalmingan, & Caluboy, 2023). Boundary planting of Eucalyptus deglupta in Bukidnon enhanced drought resilience and accumulated up to 24 Mg biomass ha⁻¹ yr⁻¹ (Lasco & Pulhin, 2003).

Globally, agroforestry increases soil carbon by 10–20 % and nitrogen by 9–15 %, while raising biodiversity and ecosystem-service indices by about 23 % compared with monocropping (Beillouin et al., 2020; Garcia-de-Jalón, Graves, & Smith, 2024; Nair, Mohan Kumar, & Nair, 2024). In Vietnam and Thailand, similar systems sequester over 1,300 Mt CO₂ eq, demonstrating their scalable potential (Pham, Moeliono, & Le, 2020; Wijitkosum & Sriburi, 2023).

However, trade-offs exist: high tree density can shade crops and delay returns. These can be minimized through balanced spacing, incentive programs, and secure land tenure (Ajayi et al., 2011; Rizvi, 2021). Integrating agroforestry into the Philippines’ Nationally Determined Contributions (NDCs) and CBFM strengthens both national mitigation goals and community resilience (DENR, 2022).
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Figure 2. Conceptual Model of Agroforestry’s Dual Role in Climate Resilience

7. DISCUSSION

The findings of this mini-review reaffirm that agroforestry serves as a cornerstone of climate resilience among smallholder farmers in the Philippines. High awareness and positive attitudes toward agroforestry were observed, consistent with research across Southeast Asia and Africa showing that tree-based systems reduce vulnerability to droughts and erratic rainfall while improving soil fertility and farm income (Nguyen et al., 2022; Ndayambaje et al., 2023; Bogale, Leta, & Berhane, 2023). In India and Sub-Saharan Africa, for instance, agroforestry adoption has been recognized as an essential adaptation pathway that increases livelihood stability through crop diversification and ecosystem restoration (Vaishnav et al., 2025; Muyabe et al., 2025).
Globally, numerous studies demonstrate that integrating trees with crops and livestock enhances resilience by maintaining ecosystem functions and boosting biodiversity (Beillouin et al., 2020; Viñals et al., 2023; Garcia-de-Jalón et al., 2024). Evidence from soil-based assessments indicates that agroforestry improves soil organic carbon, nutrient cycling, and water infiltration, thereby strengthening the system’s adaptive capacity to prolonged dry seasons (Rolo, Rivest, Maillard, & Moreno, 2023; Nair, Mohan Kumar, & Nair, 2024). In the Philippines, these functions are evident in fruit-based and contour-hedgerow systems that mitigate erosion and enhance soil moisture retention (Landicho et al., 2016; Tabal & Mendoza, 2020).
The synthesis also reveals that the resilience of agroforestry systems extends beyond biophysical benefits to encompass social and institutional dimensions. Dittmer et al. (2023) showed that agroecological and tree-based farming can sustain yields without compromising adaptation outcomes, aligning with Philippine observations that mixed-cropping and boundary-planting practices maintain production under climate stress. Indigenous and community-based practices such as the muyong-payoh system continue to exemplify locally rooted adaptation models, comparable to Ethiopian experiences where indigenous knowledge strengthens both mitigation and adaptation (Gemechu, 2025).
However, the persistence of socioeconomic barriers particularly limited capital, insecure tenure, and weak extension services continues to restrict widespread adoption. Similar patterns were observed by Ajayi et al. (2011) and Rizvi (2021), who reported that financial and institutional constraints are often greater obstacles than technical limitations. Global reviews further emphasize that realizing agroforestry’s mitigation potential requires policy coherence, incentive mechanisms, and effective monitoring, reporting, and verification (Becker et al., 2024; Verchot et al., 2007). Integrating these mechanisms into national adaptation strategies could accelerate mainstreaming of agroforestry within Philippine agricultural policy.
The convergence of international evidence supports the Philippine experience that agroforestry improves smallholder resilience through multiple pathways ecological restoration, livelihood diversification, and carbon sequestration. Studies in tropical Asia demonstrate comparable yield stability and soil improvement outcomes (Sida, Kumar, & Singh, 2022; Pham, Moeliono, & Le, 2020). More recent reviews highlight agroforestry’s contribution to food security and gender-inclusive adaptation, reaffirming its role as a socially embedded climate solution (Prajapati, Singh, Anand, Mallesh, & Gulaiya, 2024; Gul et al., 2025).
Generally, agroforestry represents a proven, context-responsive strategy for building climate-resilient farming systems. When combined with participatory governance, local knowledge, and institutional support, it can simultaneously achieve adaptation, mitigation, and sustainable development objectives. Strengthening extension networks, gender inclusion, and access to finance will be critical in scaling up these practices to ensure that the benefits of agroforestry are equitably distributed among Philippine smallholders.

8. STRENGHTS OF THE REVIEWED STUDIES

The six reviewed studies provide strong and useful insights into how agroforestry supports smallholder farmers in adapting to climate change. One clear strength is that most studies use community-based and participatory approaches, allowing farmers to share their own experiences and traditional knowledge about climate and farming (Evangelista, Cruz, & Lasco, 2016; Galang & Vaughter, 2020).
Another strength is their balanced focus on both environmental and livelihood outcomes. The studies show that agroforestry not only improves soil health and water conservation but also increases income and food security for farming families (Lasco, Delfino, & Espaldon, 2014; Landicho, Paelmo, De Luna, & Visco, 2016).
Together, these works provide a strong foundation for understanding how agroforestry contributes to both adaptation and mitigation. They highlight the important role of Filipino farmers in building more resilient and sustainable communities.th of the Reviewed Studies.

9. RESEARCH GAPS

Despite the growing evidence of agroforestry’s value, several critical research gaps remain that hinder the scaling-up of adoption and the realization of its full climate resilience potential in the Philippines. These gaps span scientific, socioeconomic, and policy dimensions.
1. Limited Long-Term Empirical Data
While numerous studies document the benefits of agroforestry, long-term quantitative data on carbon sequestration rates, yield stability, and soil carbon dynamics under varying management systems remain scarce in the Philippines. Most studies assess systems only within short timeframes (3–5 years), which underestimates long-term sequestration and ecosystem service potential (Lasco & Pulhin, 2003; Tabal & Mendoza, 2020). Longitudinal field studies are needed to capture the cumulative effects of decades-long tree-crop interactions on both carbon stocks and livelihoods.
2. Fragmented Understanding of Farmers’ Adoption Behavior
Although existing research has explored farmers’ knowledge and attitudes, few studies use behavioral or decision-making frameworks to understand how these perceptions translate into long-term adoption (Evangelista et al., 2016). The KAP model provides valuable insight, but integration with socioeconomic, gender, and cultural variables remains limited. Moreover, quantitative data on adoption rates and drivers across different regions of the Philippines are lacking. Nationally representative surveys could provide a clearer picture of where, why, and how smallholders adopt or reject agroforestry.
3. Underrepresentation of Socioeconomic and Gender Perspectives
Women’s roles in agroforestry are underexplored, despite their significant involvement in small-scale farming, seed management, and local marketing. Studies from other regions demonstrate that gender influences knowledge sharing, tree species selection, and adoption outcomes (Kiptot & Franzel, 2012). Philippine agroforestry research would benefit from incorporating gender-responsive and intersectional analyses to ensure inclusivity and equitable participation in adaptation programs.
4. Weak Integration of Agroforestry into Climate Policy Evaluation
Although agroforestry is mentioned in national policies like the NDCs and CBFM, policy evaluation mechanisms rarely assess how these frameworks impact smallholder adaptation and carbon sequestration outcomes. There is a need for robust monitoring, reporting, and verification (MRV) systems tailored to agroforestry, ensuring that carbon and livelihood benefits are quantified and recognized (Department of Environment and Natural Resources, 2022).
5. Lack of Participatory and Transdisciplinary Research Approaches
Most agroforestry studies remain discipline-specific, either biophysical or socioeconomic, resulting in fragmented insights. Emerging frameworks such as transdisciplinary participatory action research (TPAR) could bridge this gap by combining farmer knowledge, scientific data, and local governance in co-designed solutions. This approach aligns with recent global calls for climate research that centers on local actors and “co-production of knowledge” (Scoones & Stirling, 2020).

10. LIMITATIONS AND RECOMMENDATIONS

This mini-review is limited by the small number of Philippine-based studies that met the inclusion criteria and by the variability of research methods among them. Most of the available works focus on short-term case studies, which limits the ability to assess long-term ecological and livelihood outcomes of agroforestry adoption. The review also relied on published, English-language sources, which may exclude valuable insights from local or unpublished research.
Future studies should employ longitudinal and experimental designs to better understand how agroforestry influences soil carbon, biodiversity, and livelihood resilience over time. Integrating socioeconomic, gender, and policy analyses will also deepen understanding of the factors shaping adoption among smallholder farmers. Collaboration between academic institutions, government agencies, and community organizations is essential to ensure that future agroforestry research is both scientifically rigorous and socially inclusive.
Ultimately, addressing these limitations will help generate stronger, evidence-based strategies for scaling up agroforestry as a sustainable climate action pathway in the Philippines.

11. IMPLICATIONS

The growing body of research on agroforestry adoption among smallholder farmers in the Philippines offers profound implications for policy, practice, education, and future research. The evidence clearly demonstrates that agroforestry is not only a technical strategy for improving productivity but also a human-centered approach to building climate resilience, restoring ecosystems, and securing rural livelihoods.
Policy Implications
At the policy level, agroforestry should be recognized as a core component of national climate and rural development strategies. The Philippines’ Climate Change Act of 2009, the National Greening Program (NGP), and the country’s Nationally Determined Contributions (NDCs) already provide frameworks that align agroforestry with mitigation and adaptation goals (Department of Environment and Natural Resources [DENR], 2022). However, these policies need to move beyond reforestation targets and adopt a landscape-based approach, integrating agroforestry into mainstream agricultural planning, land tenure systems, and local development agendas.
Decentralized implementation through local government units (LGUs) and community-based forest management (CBFM) programs can amplify success. Localized agroforestry models, tailored to specific ecological and cultural contexts, should be promoted rather than one-size-fits-all approaches. For instance, upland communities in Bukidnon may benefit from contour-based agroforestry, while lowland farmers in Batangas can adopt fruit-based systems for diversified income. Policymakers should prioritize these localized systems through participatory planning, capacity building, and financial incentives such as tax benefits or payments for ecosystem services (Lasco, Delfino, & Espaldon, 2014; Landicho, Paelmo, De Luna, & Visco, 2016).
Institutional and Extension Implications
The success of agroforestry adoption depends heavily on the strength of extension services and institutional partnerships. Many farmers already possess valuable local ecological knowledge (Galang & Vaughter, 2020), yet they often lack access to updated technical information and market linkages. Strengthening the role of agricultural extension officers, state universities, and local NGOs can close this gap by providing continuous support rather than one-off training.
Additionally, agroforestry curriculum integration in agricultural colleges and vocational schools could nurture a new generation of practitioners and policymakers who view trees not as barriers to crops but as essential allies in sustainable farming systems. Capacity-building initiatives must also include gender-responsive and youth-inclusive programs, ensuring equitable participation and intergenerational continuity of knowledge (Kiptot & Franzel, 2012).
Economic and Social Implications
Economically, agroforestry offers pathways for livelihood diversification and poverty alleviation. By combining crops, trees, and livestock, farmers can spread risks and gain multiple income streams throughout the year. Market-oriented agroforestry, such as cacao, coffee, bamboo, or fruit-tree integration, has shown potential to increase smallholder income by 20–40% over monocropping systems (Sida, Kumar, & Singh, 2022). Such outcomes can strengthen rural economies while contributing to national food security and environmental restoration.
Socially, agroforestry reinforces community cohesion and collective resilience. When implemented through farmer associations or cooperatives, it encourages peer learning, resource sharing, and shared stewardship of natural resources (Landicho et al., 2016). This collective approach builds adaptive capacity not just at the household level but across entire communities.
Research and Knowledge Implications
From a research standpoint, the synthesis of Philippine and international evidence highlights the need for transdisciplinary, long-term studies. Future research should bridge the biophysical, social, and policy dimensions of agroforestry, combining quantitative metrics (e.g., carbon sequestration, yield gains) with qualitative insights (e.g., farmers’ motivations, cultural influences). There is also a need to develop locally validated models for quantifying carbon and ecosystem service benefits under different agroforestry configurations (Beillouin, Ben-Ari, Makowski, & Malézieux, 2020).
Ultimately, agroforestry embodies what climate action must become: an integration of science, culture, and empathy. Its success depends on how well institutions can translate data and policies into real, lived improvements for the farmers who stand at the frontline of climate change.

12. CONCLUSION

This review highlights the vital role of agroforestry as an integrated adaptation and mitigation strategy for smallholder farmers in the Philippines. The evidence demonstrates that while farmers possess strong awareness and positive attitudes toward agroforestry, adoption remains constrained by economic limitations, tenure insecurity, and institutional gaps. These barriers prevent the full realization of agroforestry’s ecological and livelihood potential.

Synthesis of recent studies reveals that agroforestry practices can increase soil organic carbon by up to 20 %, stabilize yields by more than 20 %, and store 156–250 t CO₂ ha⁻¹, underscoring its contribution to both climate resilience and carbon mitigation. Beyond these quantifiable benefits, agroforestry strengthens community-based adaptation and supports the country’s Nationally Determined Contributions (NDCs) under the Paris Agreement.

Future research should prioritize long-term field assessments, socioeconomic impact analyses, and gender-inclusive adoption studies to deepen understanding and guide sustainable implementation. Agroforestry must be mainstreamed not only as a farming practice but as a national climate action pathway linking ecological stability and rural development.

Disclaimer (Artificial intelligence)

We declare that no artificial intelligence (AI) tools were used in writing, analyzing, or producing any part of this review. All ideas, interpretations, and conclusions presented are the result of our group’s independent effort, based solely on the cited sources and our own critical analysis.
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Figure 2. Conceptual Model of Agroforestry’s Dual Role in Climate Resilience




