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ABSTRACT 

	Agroforestry, the integration of trees, crops, and livestock on the same land unit, is recognized as a sustainable practice for enhancing biodiversity, environmental restoration, and livelihoods. This mini review synthesizes six studies on agroforestry in the Philippines, focusing on its ecological services, socioeconomic benefits, and restoration potential. The review highlights agroforestry's role in soil conservation, water retention, biodiversity enhancement, and climate resilience. Socioeconomically, agroforestry supports income diversification, food security, and the integration of indigenous knowledge. However, adoption is hindered by land tenure issues, financial constraints, and technical challenges. The review identifies research gaps, particularly in long-term monitoring, socioeconomic viability, and climate change adaptation. To maximize agroforestry's potential, the review recommends stronger policy support, community engagement, and long-term research.



1. INTRODUCTION

Agroforestry, the integration of trees, crops, and livestock on the same land unit, has gained recognition as a sustainable land-use practice that can provide multiple environmental, economic, and social benefits. In tropical countries like the Philippines, agroforestry plays a critical role in mitigating deforestation, enhancing biodiversity conservation, and improving the resilience of agricultural systems (Pantera et al., 2021). As a biodiversity hotspot, the Philippines is home to a rich variety of ecosystems that are under significant threat due to land conversion, deforestation, and climate change (Lasco et al., 2008). Agroforestry presents an opportunity to restore degraded ecosystems, promote sustainable agriculture, and support local livelihoods while conserving the country's valuable biodiversity.

The Philippines is characterized by remarkable biodiversity, with over 20,000 species of plants and animals, many of which are endemic to the archipelago (Agduma et al., 2023). However, the country faces immense environmental challenges, particularly the rapid loss of forests (Domingo et al., 2024). Between 1990 and 2010, the Philippines lost about 2.1 million hectares of forest, contributing to biodiversity loss, soil erosion, and increased vulnerability to natural disasters (Chakravarty and Shukl, 2012). Deforestation has been driven largely by agricultural expansion, logging, and mining activities. As a result, the government and environmental organizations have turned to agroforestry as a potential solution for reforestation, soil restoration, and sustainable land management.

Agroforestry has long been recognized for its ability to provide ecological services, such as improving soil fertility, enhancing water retention, and fostering biodiversity conservation (Josre, 2009; Quandt et al., 2023). By combining trees with agricultural crops, agroforestry systems enhance soil health through nutrient cycling and organic matter addition, improving the productivity and sustainability of farming systems (Waldron et al., 2017). Furthermore, these systems contribute to the preservation of habitats for a wide variety of species, providing critical corridors for wildlife in fragmented landscapes (Mori et al., 2017). Agroforestry is also a potential tool for climate change mitigation, as it can contribute to carbon sequestration and reduce the effects of soil erosion in vulnerable landscapes (Dagar et al., 2023).

In addition to its ecological benefits, agroforestry systems offer significant socioeconomic benefits, particularly in rural areas. According to the World Agroforestry Centre, agroforestry contributes to income diversification by providing farmers with access to timber, non-timber forest products, and other crops (Waldron et al., 2017). This diversification reduces the economic risks faced by farmers who rely on a single crop, particularly in the face of market fluctuations and environmental stresses. Agroforestry also helps improve food security, as it promotes sustainable food production while reducing dependency on monoculture agriculture (Castle et al., 2021). For communities in rural areas, agroforestry can also strengthen cultural practices by integrating traditional knowledge with modern farming techniques to support biodiversity and ecosystem services (Camacho, 2016).

Despite the significant potential of agroforestry, its adoption in the Philippines has been limited by several barriers, including insecure land tenure, lack of technical knowledge, and insufficient financial support for smallholder farmers (Chakravarty and Shukl, 2012). Many farmers are hesitant to adopt agroforestry practices due to uncertainty in land ownership and the long-term nature of agroforestry investments (Nair et al., 2021). Additionally, the lack of policy support for agroforestry in the Philippines remains inadequate, with limited funding and resources allocated to support farmers transitioning to agroforestry systems (Waldén et al., 2024). Thus, while agroforestry offers a promising alternative, it requires more robust institutional support to overcome these barriers and ensure its sustainability as a viable practice for biodiversity conservation and rural development.

This mini-review seeks to synthesize and compare six key studies on agroforestry in the Philippines. The review is organized into three thematic sections: ecological services, socioeconomic benefits, and environmental restoration potential. By comparing these studies, the review aims to provide a comprehensive overview of agroforestry's role in biodiversity conservation and rural development. The review also identifies research gaps and suggests policy implications to support the continued development and integration of agroforestry into national land-use strategies. Through this comparison, the review addresses the following research questions: (1) What are the ecological services provided by agroforestry systems in the Philippines? (2) How do agroforestry systems benefit local livelihoods and contribute to socioeconomic development? (3) What is the restorative potential of agroforestry in terms of land degradation and climate change mitigation?

2. Study Selection and Methodology

The selected studies were chosen for their direct relevance to agroforestry systems in the Philippines, with a focus on their role in biodiversity conservation. The studies represent a diverse range of methodological approaches, including both qualitative and quantitative methods, such as field surveys, participatory action research, soil analysis, and environmental impact assessments. These studies provide comprehensive insights into the various ways agroforestry systems interact with the environment and local communities. The studies are grouped into three categories:
1. Ecological services of agroforestry systems (Baliton et al., 2017; Baliton et al., 2020),
2. Socioeconomic and cultural benefits of agroforestry (Galang & Vaughter, 2020; Lalican, 2018),
3. Environmental impact and restoration potential of agroforestry (Bugayong, 2003; Martín-López et al. 2019).
The comparative analysis of these studies aims to assess their contributions to the field of agroforestry research and to identify gaps in knowledge that need further exploration.

3. Ecological Services of Agroforestry Systems

Agroforestry systems are increasingly recognized for their ability to deliver essential ecological services, including soil conservation, water regulation, biodiversity enhancement, biomass accumulation, and carbon sequestration (Baliton et al., 2017; Baliton et al., 2020). These functions are particularly significant in erosion-prone and degraded landscapes, where agroforestry provides a sustainable strategy for restoring soil health, reducing runoff, and strengthening ecosystem resilience.

Baliton et al. (2017) conducted a comparative study of agroforestry systems in the Philippines and Indonesia, using mixed methods that combined field data with community-based participatory research. Their findings emphasized the positive role of agroforestry in improving soil retention, enhancing water quality, and providing habitats for diverse species, particularly in watershed areas. By incorporating perspectives from two countries, the study offered a broad comparative lens. However, its cross-sectional design limited its ability to assess the sustainability of ecological services over time.

In contrast, Baliton et al. (2020) focused specifically on upland farming communities in the Philippines, applying soil analysis, biodiversity assessments, and farmer surveys. This quantitative, site-specific approach provided strong evidence that agroforestry systems enhance soil fertility, increase water retention, and support biodiversity. The study also underscored agroforestry’s potential to strengthen resilience to climate variability. Yet, despite its rigor, the study’s localized scope and short-term timeframe constrained its generalizability and limited its assessment of long-term impacts.

Table 1: Comparative Analysis on Ecological Services 
	Study
	Key Focus
	Methodology
	Findings
	Strengths
	Weaknesses

	Baliton et al. (2017)
	Ecological services in watershed areas
	Mixed-methods (field data, community-based participatory research)
	Agroforestry improves soil retention, water quality, and supports biodiversity
	Broad comparative perspective across two countries (Philippines & Indonesia)
	Limited long-term data to assess sustainability of ecological services

	Baliton et al. (2020)
	Ecological services in upland farming communities
	Surveys, soil analysis, biodiversity assessments, farmer interviews
	Agroforestry enhances biodiversity, soil fertility, and water retention
	Focus on local, community-specific impacts; strong engagement with upland farming communities
	Focuses on short-term effects; needs long-term monitoring to assess full impacts



Taken together, the two Baliton studies complement one another by providing breadth and depth: Baliton et al. (2017) offers a broad, cross-country perspective enriched by participatory methods, while Baliton et al. (2020) provides rigorous ecological metrics at the community level. However, both share notable limitations, particularly the absence of long-term monitoring that would allow for evaluation of sustainability and resilience.

Insights from broader literature reinforce these observations. A global synthesis by Raveloaritiana and Wanger (2024) demonstrated that agricultural diversification strategies such as agroforestry produce cumulative benefits to biodiversity, soil quality, and carbon sequestration, which compound over decades. This long-term perspective highlights the temporal dimension missing in both Baliton studies and underscores the need for longitudinal monitoring in Philippine contexts.

Similarly, a systematic review of swidden transitions in Southeast Asia (van Vliet et al., 2016) found that replacing long-fallow systems with intensive monocultures resulted in significant losses of ecosystem services, including soil organic carbon and aboveground carbon stocks. In contrast, agroforestry represents a viable conservation-oriented pathway that balances productivity with ecological sustainability, reinforcing the benefits highlighted by Baliton et al (2017; 2020).

Another critical dimension is the institutional context. Teo et al. (2025) showed that agroforestry significantly reduces deforestation in high-carbon-stock forests, but only when supported by secure land tenure and enabling policies. This finding suggests that while Baliton et al. (2017; 2020) establish ecological benefits, their implications for long-term sustainability cannot be fully realized without considering governance and policy frameworks.

Finally, cultural dimensions also play a crucial role. Paing et al. (2025) demonstrated that traditional ecological knowledge (TEK) sustains ecosystem services in the Cordillera region of the Philippines, with variations across gender and ethnolinguistic groups. Unlike Baliton et al. (2017;2020), which emphasize biophysical and survey data, this study highlights the importance of integrating local knowledge systems to ensure that agroforestry practices remain socially embedded and ecologically effective.

Overall, the ecological services of agroforestry are well supported by both localized and global evidence. The studies by Baliton et al. (2017; 2020) establish a strong foundation, but integrating insights on temporal dynamics, policy contexts, and traditional knowledge is essential for a more comprehensive understanding. Future research should therefore adopt longitudinal, interdisciplinary approaches that bridge ecological, institutional, and sociocultural perspectives to fully capture the long-term sustainability and multifunctional benefits of agroforestry systems.


4. Socioeconomic and Cultural Benefits of Agroforestry

Agroforestry systems in the Philippines provide significant socioeconomic and cultural benefits, including improved livelihoods, enhanced food security, and the integration of indigenous ecological knowledge into land-use practices (Galang & Vaughter, 2020; Lalican, 2018). These functions make agroforestry a vital strategy for promoting both sustainable development and cultural preservation in rural and indigenous communities.

Galang and Vaughter (2020) examined indigenous agroforestry systems in Mindanao using in-depth interviews and participatory action research. Their study revealed that indigenous communities have developed diversified production systems that simultaneously enhance biodiversity, generate economic benefits, and preserve cultural traditions. By emphasizing indigenous ecological knowledge, the study highlights the critical role of local wisdom in designing sustainable and culturally embedded agroforestry practices. However, its lack of quantitative analysis limits the ability to evaluate long-term economic sustainability.

Lalican (2018), in contrast, analyzed agroforestry systems within the Community-Based Forest Management (CBFM) framework in Laguna through surveys, interviews, and field observations. The study found that agroforestry significantly improves household livelihoods, reduces reliance on monoculture farming, and provides new income opportunities.  Furthermore, it emphasized the role of CBFM in institutionalizing agroforestry practices, thereby linking livelihood improvement with sustainable land management. Nonetheless, the study offered limited insights into market access and the long-term economic viability of agroforestry-based enterprises.

Table 2: Comparative Analysis on Socioeconomic & Cultural Benefits 

	Study
	Key Focus
	Methodology
	Findings
	Strengths
	Weaknesses

	Galang & Vaughter (2020)
	Socioeconomic & cultural benefits in Mindanao
	Qualitative (interviews, participatory action research)
	Indigenous knowledge supports biodiversity conservation and sustainable farming
	Strong focus on indigenous knowledge and community-based practices
	Lack of quantitative data to measure long-term economic outcomes

	Lalican (2018)
	Socioeconomic benefits in CBFM areas in Laguna
	Surveys, interviews, field observations
	Agroforestry improves livelihoods, food security, and promotes biodiversity
	Integration of government-driven CBFM programs with local community participation
	Limited assessment of market access and long-term economic viability



Taken together, these two studies illustrate the dual dimensions of agroforestry: its role as both a cultural system sustained by indigenous knowledge and as an economic strategy supported by institutional programs. Galang and Vaughter (2020) foreground the cultural significance of agroforestry in indigenous communities, while Lalican (2018) emphasizes its potential for livelihood improvement within government-supported frameworks. The contrast highlights a trade-off: qualitative approaches excel at capturing cultural depth but often lack economic rigor, whereas quantitative approaches document livelihood gains but risk overlooking cultural and social contexts.

Beyond the Philippine case studies, external research reinforces and extends these findings. Miller et al. (2020) demonstrated that agroforestry enhances household food security and income diversification in Southeast Asia, supporting Lalican (2018) emphasis on livelihood improvement while pointing to the importance of long-term market viability. Catacutan et al. (2015) further emphasized that agroforestry adoption is shaped by land tenure security and market access, factors not extensively addressed in the Philippine studies reviewed. On the cultural side, Paing et al. (2025) showed how traditional ecological knowledge in the Cordillera Region sustains agroecosystem services and strengthens cultural identity, complementing Galang and Vaughter’s (2020) insights. Finally, research on gender dynamics in agroforestry (Quisumbing et al., 2023) highlights the crucial role of women in household food security and agroforestry management, a perspective absent in both Philippine studies.

Overall, while the socioeconomic and cultural benefits of agroforestry in the Philippines are evident, the reviewed studies reveal key research gaps. Future work should employ integrated and longitudinal approaches that combine quantitative measures of economic outcomes with qualitative assessments of cultural practices, gender roles, and institutional conditions. Such approaches would provide a more comprehensive understanding of how agroforestry simultaneously advances sustainable rural development and safeguards cultural heritage.

5. ENVIRONMENTAL IMPACT AND RESTORATION POTENTIAL

Agroforestry systems play a vital role in restoring degraded lands, improving soil quality, and contributing to climate change mitigation (Bugayong, 2003; Martín-López et al., 2019). These functions highlight agroforestry’s capacity to generate both ecological and socioeconomic co-benefits, making it a strategic approach for environmental restoration in the Philippines.

Bugayong (2003) assessed agroforestry practices within a Community-Based Forest Management (CBFM) site in the Philippines, using field data and socioeconomic assessments. The study found that agroforestry supported reforestation efforts, enhanced soil fertility, and facilitated biodiversity recovery in degraded areas. Additionally, the integration of trees into farming systems reduced soil erosion while also diversifying household income sources. However, the study’s short-term timeframe limits its ability to assess the durability of restoration outcomes.

In contrast, Martín-López et al. (2019) employed environmental impact assessments and carbon measurement techniques to quantify agroforestry’s ecological benefits. Their results demonstrated that agroforestry systems significantly improve soil quality, increase carbon sequestration, and aid biodiversity recovery in degraded landscapes. The study provides robust evidence of agroforestry’s role in climate change mitigation but is limited by its lack of integration with socioeconomic dimensions, such as community participation and livelihood benefits.

Table 3: Comparative Analysis on Socioeconomic & Environmental Benefits 

	Study
	Key Focus
	Methodology
	Findings
	Strengths
	Weaknesses

	Bugayong (2003)
	Socioeconomic & environmental benefits in community-based forest management
	Quantitative (field data, socioeconomic assessments)
	Agroforestry supports reforestation, soil fertility, and biodiversity recovery
	Holistic approach combining both environmental and socioeconomic outcomes
	Short-term focus limits ability to assess long-term environmental restoration

	Martín-López et al. (2019)
	Environmental restoration through agroforestry
	Environmental impact assessments, carbon measurement techniques
	Agroforestry restores soil quality, increases carbon stocks, supports biodiversity
	Quantitative data on carbon sequestration and biodiversity improvement
	Focuses on carbon sequestration; lacks integration with socioeconomic impacts



Both Bugayong (2003) and Martín-López et al. (2019) highlight agroforestry’s role in environmental restoration, but they differ in focus and scope. Bugayong adopts a holistic perspective that incorporates both ecological and socioeconomic benefits, though limited in temporal scale. In contrast, Martín-López emphasizes quantifiable ecological metrics such as carbon sequestration and biodiversity gains but overlooks the social dimensions critical to long-term sustainability. Together, these studies demonstrate that agroforestry is most effective when evaluated not only for its immediate environmental benefits but also for its broader integration into community development and livelihood strategies.

Beyond these Philippine-based studies, international research strengthens the case for agroforestry as a restoration tool. Teo et al. (2025) found that agroforestry reduces deforestation and promotes carbon storage in high-carbon stock forests across Southeast Asia, aligning with Martín-López’s (2019) findings on carbon sequestration. Similarly, Van Vliet et al. (2016) emphasized that diversified agroforestry practices help recover soil organic carbon and ecosystem services in shifting cultivation landscapes, complementing Bugayong’s (2003) emphasis on soil and biodiversity restoration. Raveloaritiana and Wanger (2024) further demonstrated that agricultural diversification, including agroforestry, enhances long-term ecological resilience, suggesting that time is a crucial factor often missing in short-term studies.

Taken together, these studies suggest that while agroforestry clearly contributes to environmental restoration, future research should adopt longitudinal, interdisciplinary approaches. By integrating ecological metrics with socioeconomic indicators, researchers can more accurately capture the long-term restoration potential of agroforestry systems and their relevance to both climate change mitigation and sustainable community development.

6. RESEARCH GAPS

1. Long-Term Monitoring: A key gap in the current literature is the lack of longitudinal studies that track the sustainability of agroforestry systems. Many studies focus on the immediate or short-term ecological and socioeconomic benefits, but there is a need for research that follows agroforestry systems over longer periods, ideally 10 to 20 years. This would allow for a better understanding of the long-term effects of agroforestry on soil health, biodiversity, water retention, and community livelihoods.
Future research should prioritize longitudinal studies that not only assess short-term impacts but also provide insights into the enduring benefits and potential challenges of agroforestry. This could help determine whether agroforestry systems can withstand long-term environmental stressors and provide lasting solutions for biodiversity conservation and climate change mitigation.

2. Socioeconomic Viability: While agroforestry’s ecological benefits are widely recognized, there is insufficient research on its long-term economic sustainability, particularly regarding market access, economic diversification, and policy support for smallholder farmers. Further research is needed to explore the economic viability of agroforestry systems in the long run, especially as it relates to market access and economic growth. Research should examine how agroforestry systems can help farmers become less reliant on monoculture agriculture and how these systems can be integrated into local and global markets. Additionally, research on the role of government policies and financial support for farmers transitioning to agroforestry would provide critical insights into how these systems can be made economically viable and sustainable.
3. Climate Change Adaptation: The role of agroforestry in enhancing climate resilience and adapting to climate change remains underexplored. While several studies highlight the ability of agroforestry systems to mitigate climate change impacts, more research is needed to determine how agroforestry can specifically enhance resilience to climate-induced risks, such as extreme weather events, droughts, and floods. Agroforestry’s role in carbon sequestration is well-documented but its capacity to help rural communities adapt to the changing climate through diversified cropping systems, improved soil moisture retention, and enhanced ecosystem services needs further investigation. Future studies should explore how agroforestry systems can be adapted to local climate conditions and integrated into climate change adaptation strategies, particularly in vulnerable regions of the Philippines.

7. Implications

1. Policy Frameworks: The findings suggest that agroforestry can significantly contribute to both biodiversity conservation and socioeconomic development. Policymakers should promote agroforestry through incentive programs, land tenure security, and training for local farmers to encourage the adoption of agroforestry systems.
2. Community Engagement: Effective community engagement is essential for the success of agroforestry systems. Future agroforestry programs should prioritize local knowledge, participatory approaches, and capacity-building to ensure that farmers are actively involved in the design and management of agroforestry systems.
3. Integrated Land-Use Models: The integration of agroforestry with other land-use practices such as forest conservation and sustainable agriculture is crucial for maximizing the synergistic benefits of biodiversity conservation, climate change mitigation, and sustainable development.

8. Conclusion

Agroforestry in the Philippines represents a promising strategy for biodiversity conservation, socioeconomic development, and environmental restoration. The six studies reviewed in this mini review provide substantial evidence of the benefits of agroforestry across various contexts, from watershed management to local community development. However, further research is needed to explore the long-term impacts of agroforestry on biodiversity, carbon sequestration, and climate change adaptation. Future studies should also consider the role of policy frameworks in supporting the widespread adoption of agroforestry systems and ensuring their sustainability.
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