TESDA Agricultural Training, Farm Entrepreneurship & Sustainable Agribusiness

TESDA Agricultural Training Programs and Their Role in Advancing Farm Entrepreneurship and Sustainable Agribusiness Practices: A Review

ABSTRACT
Agricultural entrepreneurship and sustainable agribusiness management are gaining a lot of attention from scholars and policymakers due to concerns about food security, rural poverty, climate change, and agricultural sustainability. In the Philippines, the Technical Education and Skills Development Authority (TESDA) is addressing this by teaching farmers skills, how to think like entrepreneurs, and how to be sustainable.  
This review examines what others have written about training, farm entrepreneurship, agribusiness management, and sustainable agriculture from 2015 to 2026. We obtained this information from sources such as Scopus-indexed journals, Google Scholar, ScienceDirect, MDPI, Springer, Wiley, and Emerald.  
What we discovered is that teaching farmers about entrepreneurship significantly helps them become more innovative, produce food, find more ways to earn money, connect with markets, and address climate change. Teaching farmers about sustainability also enables them to care for the environment, use technology, and sustain a successful business in the long run. Some new ideas that are important for development include digital agriculture, agribusiness ecosystems, social capital, and teaching people skills that are truly useful.  
The Technical Education and Skills Development Authority (TESDA) has programs that are recognized by authorities, such as Agro-Entrepreneurship, Organic Agriculture Production, Agricultural Crops Production, Horticulture, Animal Production, Aquaculture, Fish Capture, Forestry, and Bamboo Production. These programs align with what other countries are doing to promote agriculture that is beneficial for the climate and sustainable business.  
The review suggests that we should continue investing in teaching people about entrepreneurship, digital skills, and sustainability so that small farms in the Philippines can become competitive, strong, and fair. Agricultural entrepreneurship and sustainable agribusiness management are very important for the Philippines. The Technical Education and Skills Development Authority (TESDA) is doing a commendable job in agricultural entrepreneurship and sustainable agribusiness management.  
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INTRODUCTION
Agriculture remains one of the most vital sectors for economic development, food security, and employment generation, particularly in developing nations (Calicioglu et al., 2019). The sector continues to face intersecting pressures from climate change, declining soil fertility, resource depletion, market instability, technological gaps, and persistent rural poverty (FAO, 2022; World Bank, 2021). These challenges have intensified global demand for sustainable farming systems and rural development approaches grounded in entrepreneurship and innovation, rather than dependency on state subsidies or conventional farming alone. Sustainable agriculture has been conceptualized as an approach that reconciles environmental stewardship, long-term economic viability, and social equity while maintaining stable agricultural output over time (Velten et al., 2015).
Farm entrepreneurship has emerged as a critical pathway for transforming customary agricultural practices into market-oriented and innovation-driven enterprises. As Gadanakis (2024) observed, agricultural entrepreneurship equips farmers to manage uncertainty more effectively, adopt new technologies, use inputs more efficiently, and integrate into modern value chains competitively. Entrepreneurial farmers, in turn, demonstrate greater readiness to embed sustainability principles into both crop and livestock production as well as agribusiness management. Raza et al. (2024) similarly established that smallholder agri-entrepreneurship in developing countries is constrained by lack of skills and capacity building, limited market access, inadequate infrastructure, financial constraints, and absence of supportive policy environments, making targeted training interventions especially critical.
In the Philippines, the Technical Education and Skills Development Authority (TESDA) plays a pivotal institutional role in strengthening agricultural competencies through competency-based technical-vocational education and training (TVET). Under its Agriculture, Forestry, and Fishery sector, TESDA administers a broad portfolio of accredited programs, including Agro-Entrepreneurship NC II, NC III, and NC IV; Organic Agriculture Production NC II; Agricultural Crops Production NC I, NC II, and NC III; Horticulture NC II; Animal Production NC II (Poultry and Swine); Aquaculture NC II; Fish Capture NC II; Bamboo Production NC II; Landscape Installation and Maintenance NC II; Rice Machinery Operations NC II; Agricultural Machinery Servicing NC II; and Grains Production NC II, among others (TESDA, 2022; TESDA Online Program, 2024). These programs aim to equip farmers and agricultural workers with practical competencies and an entrepreneurial mindset for sustainable livelihood development, more stable food production, and wider rural economic improvement.
The Asian Development Bank (2021) emphasized that TVET provision in the Philippines must increasingly be focused on local agricultural and rural economy needs, particularly in regions where poverty and food insecurity remain significant. A productive alignment between TVET curricula and contemporary challenges in climate change adaptation, digital agriculture, and agribusiness development is therefore both timely and necessary. Research consistently shows that agricultural education and entrepreneurship training can positively shape agricultural innovation, support sustainability adoption, and strengthen economic resilience (Pan et al., 2023; Wahyuddin et al., 2025; Smith & McElwee, 2026). Pretty (2018) noted that sustainable intensification through knowledge sharing and adaptability is fundamental to next-generation agricultural systems given the environmental and demographic pressures currently unfolding.
This review article examines the role of TESDA agricultural training programs in promoting farm entrepreneurship and sustainable agribusiness practices by synthesizing peer-reviewed literature published from 2015 to 2026. The review covers theoretical and empirical contributions from Scopus-indexed journals, Google Scholar, ScienceDirect, MDPI, Springer, Wiley, Emerald Insight, and other credible academic sources.

METHODOLOGY
This review employed a systematic search strategy guided by established protocols for literature synthesis in the agricultural and educational sciences. The review covered peer-reviewed academic literature and reports from authoritative institutions published between 2015 and 2026, drawn from databases including Scopus, Google Scholar, ScienceDirect, MDPI, Springer, Wiley Online Library, and Emerald Publishing. The selection of sources was further supplemented by policy documents and technical reports from the Food and Agriculture Organization (FAO), the World Bank, the Asian Development Bank (ADB), and TESDA institutional publications.
Search Terms
The following primary and combined search terms were employed to retrieve relevant literature:
1. agricultural entrepreneurship / agripreneurship / farm entrepreneurship
1. sustainable agribusiness / sustainable agriculture / climate-smart agriculture
1. TESDA agricultural training / technical-vocational education Philippines
1. agripreneurship education / entrepreneurship training rural farmers
1. digital agriculture / precision farming / IoT in agriculture
1. organic agriculture / integrated pest management / agroforestry
1. social capital / rural entrepreneurship / value chain development
1. aquaculture training / forestry training / fishery education Philippines
1. competency-based training / TVET rural livelihoods / food security
Inclusion and Exclusion Criteria
Articles were included based on the following criteria: (1) peer-reviewed journal articles, book chapters, and institutional reports with verifiable DOIs or official publication records; (2) publication between 2015 and 2026; (3) direct relevance to agricultural entrepreneurship, sustainability, training programs, agribusiness management, or TVET; and (4) written in English. Conference abstracts without full-text access, opinion pieces without empirical grounding, and non-peer-reviewed web sources were excluded. A total of more than 60 references from peer-reviewed journals and credible institutions were synthesized and integrated throughout this review.

AGRICULTURAL ENTREPRENEURSHIP AND SUSTAINABLE AGRICULTURE: THEORETICAL FOUNDATIONS
Agricultural entrepreneurship, often used interchangeably with agripreneurship, refers to the application of entrepreneurial principles, including opportunity identification, risk management, innovation, resource mobilization, and value creation, to agricultural production and related agribusiness activities (Saragih, 2016; Gadanakis, 2024). Scholars have broadly defined this phenomenon as encompassing not only crop and livestock farming but also food processing, post-harvest operations, agricultural marketing, and rural service enterprises (Rahman et al., 2025). The growing scholarly interest in farm entrepreneurship is reflected in the rapid expansion of peer-reviewed literature between 2021 and 2023, particularly in Scopus and Web of Science databases, indicating the rising academic and policy recognition of agripreneurship as a development tool (Raza et al., 2024).
Gadanakis (2024) articulated that farm entrepreneurship for sustainable agriculture demands competency in opportunity recognition, creative problem-solving, financial management, and strategic planning. Farmers who possess these competencies are markedly more inclined to adopt environmentally friendly farming methods and to demonstrate resilience in the face of climate variability. Pan et al. (2023) similarly demonstrated, through an innovation-driven lens, that entrepreneurial orientation among farmers accelerates agricultural modernization and contributes significantly to rural economic growth, with entrepreneurial farmers outperforming traditional counterparts in technology adoption, productivity, and adaptability.
Sustainable agriculture has been conceptualized across a range of dimensions. Velten et al. (2015), through a comprehensive systematic review, defined sustainable agriculture as a production system that balances food output with environmental stewardship and social equity. This definition encompasses ecological soundness, economic viability, and social fairness as mutually reinforcing pillars. Pretty (2018) extended this framework by emphasizing that sustainable intensification requires knowledge exchange, institutional support, and the capacity to adapt farming practices to shifting environmental and socioeconomic conditions. These conceptual foundations have guided international agricultural policy and training program design, including TESDA's competency-based curriculum development.
The integration of entrepreneurship education with sustainability has been shown to produce measurable improvements in environmental awareness, economic resilience, and long-term income generation. Wahyuddin et al. (2025), applying a Triple Bottom Line investigation framework among agricultural small and medium enterprises (SMEs), found that knowledge-based entrepreneurship literacy on sustainability deepened farmers' understanding of ecological responsibilities and economic sustainability. Their findings underscore the urgency of embedding sustainability content within agripreneurship education. Similarly, Smith and McElwee (2026) developed a farm business assessment framework that underscores the importance of systematic business planning and performance monitoring for entrepreneurial farming contexts, drawing attention to the need for structured managerial education in agricultural TVET programs.
From a Southeast Asian perspective, Orbeta (2024) observed that the Philippine TVET system has experienced significant growth in agricultural program enrollment, though persistent gaps in skills-industry alignment and regional access to training remain. The Asian Development Bank (2021) highlighted that TVET provision in the Philippines must be better calibrated to address the agricultural and rural economy needs of poorer regions, where training access and quality are most unequal. The Farm Business School (FBS) initiative piloted in the Philippines, as documented by researchers examining agricultural government programs (IRJEMS, 2024), demonstrated success in promoting agripreneurship through intensive farmer training sessions that linked business planning with sustainable farm production practices.

TESDA ACCREDITED AGRICULTURE, FORESTRY, AND AQUACULTURE TRAINING PROGRAMS
The Technical Education and Skills Development Authority (TESDA) is the primary government agency mandated to oversee technical-vocational education and skills development in the Philippines. TESDA's mandate encompasses the formulation of competency standards, accreditation of training centers, certification of graduates, and the funding of scholarship programs across priority sectors. Agriculture, forestry, and fishery constitute one of TESDA's most strategically significant sectors, reflecting the government's commitment to food security, rural employment generation, and inclusive agricultural transformation (TESDA, 2022).
TESDA has allocated approximately 30 percent of its total scholarship budget to the Agriculture, Forestry, and Fishery sector, underscoring its prioritization of agricultural TVET in the context of national food security goals (TESDA, 2022). From January to October 2022 alone, over 137,000 individuals enrolled in agriculture-related tech-voc courses, with 135,571 graduating, reflecting both the scale and accessibility of these programs nationwide. TESDA also offers training programs under the Rice Extension Services Program (RESP), and has partnered with Israel's Agro-Studies to modernize its agricultural training through international faculty exchange and advanced farming techniques (TESDA, 2022). In 2025, the Department of Agriculture and TESDA jointly agreed to roll out updated training programs covering rice machinery operation, agri-entrepreneurship, and postharvest technologies, consistent with President Marcos Jr.'s directive to develop a modern, technology-driven agricultural sector (DA, 2025).
Agro-Entrepreneurship Programs (NC II, NC III, NC IV)
The Agro-Entrepreneurship NC II qualification, packaged under TESDA's Agriculture, Forestry, and Fishery sector competency map, develops the knowledge, attitudes, and skills of marketing and production coordinators in agriculture. Core competencies include assessing market opportunities, establishing farm production plans, managing farm finances, and marketing agricultural produce (TESDA Online Program, 2024; TESDA Training Courses, 2021). The program is organized into Certificates of Competency (COCs) covering marketing activities and farm plan preparation, enabling modular acquisition of qualifications. Graduates are prepared for roles as marketing coordinators, production coordinators, farmer-leaders, and agroenterprise facilitators. The NC III and NC IV qualifications extend these competencies to higher-level managerial, leadership, and enterprise development functions, equipping graduates to supervise agribusiness operations, mentor other farmers, and manage supply chain activities. TESDA accredits a nationwide network of centers for these programs, including institutions in Luzon, Visayas, Mindanao, and the Bangsamoro Autonomous Region (TESDA Online Program, 2024).
Organic Agriculture Production NC II
The Organic Agriculture Production NC II program teaches farmers to apply organic farming methods, covering soil health management, composting, biological pest control, crop rotation, and the preparation and marketing of organically certified produce. This program is aligned with the Philippines' Republic Act 10068 (Organic Agriculture Act) and supports national goals for environmentally sustainable food production. Global literature consistently demonstrates that organic farming produces higher per-hectare sustainability outcomes compared to conventional systems, though it requires greater knowledge intensity, access to organic inputs, and support from certification infrastructure (European Review of Agricultural Economics, 2024). Training programs such as TESDA's Organic Agriculture Production NC II address these knowledge gaps by providing structured curricula in sustainable soil and pest management, water conservation, and organic value chain development.
Agricultural Crops Production NC I, II, and III
The Agricultural Crops Production qualifications (NC I, NC II, and NC III) equip learners with competencies spanning soil preparation, crop planting, pest and disease management, fertilization, irrigation, and post-harvest operations. These programs emphasize hands-on, practical learning and include sustainability practices such as integrated pest management (IPM) and conservation tillage, preparing graduates for employment in crop production enterprises and for starting their own farming ventures (TESDA Online Program, 2024). Empirical evidence consistently shows that structured crop production training improves yields, reduces input costs, and strengthens resilience to climate variability among smallholder farmers (FAO, 2022; Tesfaye et al., 2026).
Aquaculture Programs (NC II: Tilapia Culture, Hatchery Operation, Grow-out Operation)
TESDA offers multiple Aquaculture NC II specializations, including Tilapia Culture, Hatchery Operation, and Grow-out Operation, accredited under the Agriculture, Forestry, and Fishery sector. These programs cover aquaculture facility preparation and maintenance, fish nursery operation, grow-out management, seaweed cultivation, and species-specific hatchery techniques for milkfish, carp, silver perch, snapper, freshwater prawn, tiger shrimp, and pompano (TESDA Online Program, 2024; TESDA Training Courses, 2021). Training is conducted at accredited centers located across Northern Mindanao, Caraga Region, Zamboanga Peninsula, Davao Region, and other major fishery-producing areas. Aquaculture remains a strategic food security sector in the Philippines, and TESDA's programs provide pathways to employment and entrepreneurship in fishpond management, hatchery operations, and coastal aquafarming livelihoods.
Fish Capture, Horticulture, Animal Production, and Forestry Programs
Beyond crop and aquaculture training, TESDA's accredited portfolio in the Agriculture, Forestry, and Fishery sector includes Fish Capture NC II, which develops competencies in gear handling, boat operation, and responsible fishing practices consistent with sustainable fisheries management. Horticulture NC II trains graduates in the production and marketing of fruits, vegetables, ornamental plants, and landscaping crops, integrating integrated nutrient and pest management, post-harvest handling, and agribusiness planning. Animal Production NC II (Poultry and Swine) develops competencies in livestock management, biosecurity, feed management, health monitoring, and farm record-keeping. Bamboo Production NC II, a program under the Forestry sub-sector, covers bamboo propagation, plantation establishment, sustainable harvesting, and basic bamboo product development. Landscape Installation and Maintenance NC II further extends TESDA's agricultural competency coverage into urban horticulture and green infrastructure services (TESDA Circular No. 010, 2025). Rice Machinery Operations NC II, Agricultural Machinery Servicing NC II, and Grains Production NC II round out TESDA's mechanization-focused offerings under the Rice Extension Services Program, which has provided over 52,000 scholarship slots annually to registered rice farmers (TESDA, 2022).

ENTREPRENEURSHIP EDUCATION AND AGRIBUSINESS MANAGEMENT
Entrepreneurship education has become an integral dimension of agricultural transformation strategies across developed and developing economies alike. When farmers acquire entrepreneurship knowledge through structured training, they develop enhanced capacity for opportunity recognition, problem-solving, agricultural innovation, and the creation of economically and environmentally sustainable enterprises (Rahman et al., 2025). A comprehensive systematic literature review by Rahman et al. (2025) found that agricultural entrepreneurship training meaningfully strengthens farmers' market competitiveness and improves their capacity to withstand economic shocks, market volatility, and climate-related disruptions. The review, published in the Journal of Entrepreneurship in Emerging Economies, synthesized evidence from over a decade of peer-reviewed scholarship, highlighting that agripreneurship training accelerates the creation of new agribusiness ventures, generates rural employment, and diversifies farm income streams.
Effective agribusiness management requires competency across multiple functional domains, including financial management, agricultural marketing, production planning, supply chain management, and strategic decision-making. Gadanakis (2024) demonstrated that agribusiness management capacity is indispensable for long-term farm sustainability and competitiveness, particularly as global agricultural markets become increasingly volatile and complex. Farmers who combine entrepreneurial orientation with sound managerial skills are significantly better equipped to navigate market fluctuations, access institutional credit, and leverage emerging opportunities in value-added agribusiness. This is particularly relevant in the Philippine context, where TESDA's Agro-Entrepreneurship NC II curriculum directly addresses these competencies through market opportunity assessment, farm production planning, financial budgeting, and product marketing modules.
The role of social entrepreneurship in advancing sustainable agriculture is increasingly recognized in recent literature. Sharma et al. (2026) highlighted that social entrepreneurship in agrifood systems, characterized by collective action, community-based resource sharing, and mission-driven market participation, significantly contributes to food security outcomes and community resilience. Related findings by Nguyen et al. (2023), published in Energy Economics, demonstrated that structural social capital, particularly participation in farmers' networks, cooperatives, and community organizations, drives social-oriented sustainable agricultural entrepreneurship by facilitating access to resources, markets, and innovative farming knowledge. These findings resonate with TESDA's strategy of collaborating with agricultural cooperatives, local government units, and the Department of Agriculture to strengthen rural agribusiness networks.
Agripreneurship education has also been found to cultivate greater environmental consciousness among farmers. Wahyuddin et al. (2025) established that integrating ecological, social, and economic dimensions, aligned with the Triple Bottom Line framework, into agricultural entrepreneurship curricula deepens farmers' commitment to sustainable practices and their understanding of the interdependencies between farm productivity and ecosystem health. Relatedly, Li et al. (2026) found that green creative networks and green dynamic capabilities positively predict green entrepreneurship behaviors in family farms, suggesting that training programs that foster farmer networking and environmental innovation mindsets generate compounding sustainability benefits. These insights reinforce the case for TESDA programs to integrate sustainability literacy as a core cross-cutting competency across all agricultural NC qualifications.
The enablers and barriers of agripreneurship have been systematically mapped in recent literature. A review published in the LBS Journal of Management and Research (Emerald, 2025) identified key enablers including access to finance, government support, technology adoption, and skill development, while pointing to inadequate infrastructure, limited market access, and lack of entrepreneurial training as the most significant barriers. Raza et al. (2024), synthesizing Scopus and Web of Science literature from 2013 to 2023, further categorized smallholders' agri-entrepreneurial constraints into inadequate training and capacity building, limited social networks, poor rural infrastructure, and unfavorable policy environments, all of which TESDA's program expansion directly seeks to address. Asmit et al. (2024), drawing on a bibliometric analysis of entrepreneurial ecosystem literature in Scopus, identified human capital, social networks, entrepreneurial culture, and financial systems as the most critical components of rural entrepreneurial ecosystems, emphasizing that government and academic institutions are essential actor components of successful rural entrepreneurship support.

CLIMATE-SMART AGRICULTURE AND SUSTAINABILITY-ORIENTED TRAINING
Climate change presents one of the most significant structural threats to global agricultural systems, undermining productivity, food security, and the livelihoods of hundreds of millions of smallholder farmers worldwide (FAO, 2022; World Bank, 2021). Climate-smart agriculture (CSA) has emerged as a widely adopted policy and programmatic framework designed to simultaneously improve agricultural productivity, enhance climate resilience, and reduce or remove greenhouse gas emissions (Mnukwa, 2025). Training and capacity development are recognized as essential mechanisms for accelerating CSA adoption among smallholder farmers, as research consistently demonstrates that access to extension services, peer learning, and structured training significantly increases the likelihood of farmers adopting improved crop varieties, conservation agriculture, agroforestry, and integrated soil and water management practices.
Tesfaye et al. (2026), examining behavioral pathways to CSA adoption among smallholder farmers in Ethiopia, found that perceived effectiveness of agricultural clusters and peer-learning environments significantly predicted farmers' intentions to adopt CSA technologies. Their findings, published in the Journal of Environmental Management, underscore that training environments which foster collective learning and demonstration are more effective in promoting CSA adoption than individual extension visits alone. Similarly, a systematic review by Rurii (2025) analyzing 54 peer-reviewed empirical studies on CSA technology adoption in Sub-Saharan Africa found that access to agricultural training, extension services, and farmer organizations consistently ranked among the strongest positive determinants of adoption, regardless of country context. Structured TVET programs such as those offered by TESDA, which provide hands-on, competency-based training in environmentally sustainable crop and livestock management, are therefore well-positioned to translate CSA principles into practical farmer behavior.
Key CSA practices promoted through sustainability-oriented agricultural training include organic farming, integrated pest management, soil conservation, agroforestry, conservation tillage, water-efficient irrigation, and climate-resilient crop variety selection (MDPI Sustainability, 2022; Frontiers in Sustainable Food Systems, 2023). The adoption of these practices in training programs has been shown to reduce agricultural greenhouse gas emissions, improve soil carbon sequestration, and enhance farm-level food security. Liu et al. (2022), studying the adoption of organic fertilizers facilitated through agricultural cooperative training programs in China, found that cooperative technical training improved both farmers' knowledge capacity and their positive perceptions of organic fertilization, mediated through enhanced ability and environmental perception. This supports the case for TESDA's Organic Agriculture Production NC II to incorporate cooperative-based learning models that address both cognitive and behavioral barriers to sustainable practice adoption.
Green entrepreneurship behaviors in agriculture have also been theorized as outputs of sustainability-oriented training ecosystems. Li et al. (2026) demonstrated that green creative networks and green dynamic capabilities significantly predict green entrepreneurship behaviors in Chinese family farms, suggesting that training programs which cultivate environmental innovation mindsets and collaborative green learning communities can produce lasting shifts in farm management behavior. The integration of climate risk management, disaster preparedness, and adaptive farming strategies into TESDA's agricultural NC curricula would therefore align with both national food security imperatives and global CSA frameworks. TESDA's Rice Extension Services Program (RESP), which includes training in Pest and Nutrient Management and a dedicated Digital Agriculture Course, represents an initial step toward mainstreaming climate-responsive competencies into agricultural TVET at scale.
Frontiers research from Africa and Asia-Pacific suggests that gender-sensitive and youth-targeted CSA training programs produce particularly strong adoption outcomes, as women and young farmers often face disproportionate barriers to accessing extension services and agricultural finance (Frontiers in Agronomy, 2025; Frontiers in Climate, 2025). TESDA's agri-TVET programs, delivered through regional training centers and school-based programs that are open to all eligible individuals regardless of age or educational background, provide a nationally accessible platform for inclusive CSA capacity development.

INNOVATION, DIGITAL AGRICULTURE, AND RURAL DEVELOPMENT
Digital innovation is fundamentally reshaping agricultural systems globally, enabling precision farming, predictive analytics, supply chain optimization, and real-time market access through the integration of mobile technologies, artificial intelligence (AI), the Internet of Things (IoT), and cloud-based data platforms (Abioye et al., 2023; Karunathilake et al., 2024). Alreshidi (2019) demonstrated that smart sustainable agriculture (SSA) systems underpinned by IoT and AI significantly improve resource use efficiency, environmental monitoring, and farm productivity. More recently, a systematic review of IoT and AI applications in agriculture (Sensors, 2025) found a dramatic increase in peer-reviewed publications on smart farming between 2022 and 2024, reflecting the accelerating integration of these technologies across agricultural systems and the growing recognition of their transformative potential for smallholder farmers.
Digital agriculture provides farmers with access to real-time weather forecasts, soil health diagnostics, pest and disease early-warning systems, market price information, and e-commerce platforms, all of which meaningfully reduce information asymmetries and improve farm-level decision-making (Abioye et al., 2023; FAO, 2022). Research on smartphone usage in rural China found that the degree of smartphone use among farm households had a significant income-increasing effect, with higher smartphone adoption correlating with improved access to digital farming tools, market information, and agricultural services (PMC, 2023). This finding has direct implications for TESDA's Digital Agriculture Course under the RESP, which introduces farmers to precision farming platforms, digital market access tools, and online advisory services as part of modernizing rice farming in the Philippines.
Kumar et al. (2023), examining interlinkages between digital-social entrepreneurship and technological capabilities for sustainable value creation, demonstrated that mastery of digital skills is increasingly indispensable for managing modern agribusiness enterprises competitively. The integration of digital competencies into agricultural TVET curricula, including data literacy, mobile application use, IoT device operation, and online marketing, is therefore a logical and necessary evolution of TESDA's program portfolio. A systematic review of digital literacy and technology adoption in agriculture (MDPI Agriculture, 2025) further confirmed that digital literacy is a primary determinant of precision agriculture adoption, with structured training programs emerging as the most effective mechanism for bridging the digital divide in rural farming communities.
Social networks and cooperative structures play an equally important role in mediating the relationship between digital innovation and farm entrepreneurship outcomes. Nguyen et al. (2023) established that structural social capital, operationalized through participation in farmer networks, cooperatives, and community organizations, facilitates access to digital resources, innovative knowledge, and agricultural markets. Zhao and Li (2021), analyzing Chinese rural household data, found that social capital promotes rural entrepreneurship by sharing financial literacy and that the development of ICTs enhances this mediating effect, demonstrating that digital infrastructure and social networks function as complementary drivers of rural enterprise creation. Liu et al. (2024), in a study published in SAGE Open, further found that village social capital dimensions, including social networks, trust, and collective participation, positively influence farmers' entrepreneurial decision-making, with rural economic development providing the structural conditions for entrepreneurial opportunity recognition.
TESDA's collaborative model, which involves partnerships with the Department of Agriculture, local government units, agricultural cooperatives, universities, and private sector industry partners, is consistent with empirical evidence on the critical importance of multi-actor entrepreneurial ecosystems for rural innovation (Asmit et al., 2024; Sharma et al., 2026). Agripreneurship curriculum development, as reviewed by Springer scholars (2024), has been identified as a nexus intervention capable of simultaneously addressing poverty reduction, food security, and rural development by transforming agricultural training into entrepreneurship-enabling educational experiences. The mainstreaming of agripreneurship into TESDA's competency-based curricula, alongside strengthened digital skills and market linkage training, represents a high-leverage intervention point for accelerating inclusive rural transformation in the Philippines.

CHALLENGES AFFECTING AGRICULTURAL ENTREPRENEURSHIP AND TESDA TRAINING PROGRAMS
Despite the demonstrated positive impacts of agricultural entrepreneurship training and TVET programs, numerous challenges continue to hinder the full realization of sustainable agribusiness development in the Philippines and across developing economies more broadly. Rahman et al. (2025) identified persistent barriers to agricultural entrepreneurship including inadequate access to financial capital and modern agricultural technologies, particularly among smallholder and subsistence farmers who lack collateral for formal credit. The FAO (2022) similarly documented that rural communities in developing countries face deep-seated institutional limitations, including weak agricultural extension systems, fragmented land tenure, and poor rural infrastructure, all of which constrain the pace of agricultural transformation.
Raza et al. (2024), through a systematic review of agri-entrepreneurship constraints in developing countries, categorized barriers into five priority areas: limited training and capacity building, social capital deficiencies, inadequate infrastructure, financial exclusion, and unfavorable policy environments. Critically, the study found that lack of skills and capacity building was consistently identified as an important barrier to agri-entrepreneurship across country contexts, reaffirming the strategic importance of TESDA's agricultural TVET programming. The Emerald review of agripreneurship enablers and barriers (2025) echoed these findings, identifying inadequate entrepreneurial mentoring and limited access to entrepreneurial networks as particularly underaddressed constraints in agricultural training design.
Digital literacy represents an emerging challenge as TESDA moves to integrate digital agriculture competencies into its training programs. A systematic review of digital literacy and technology adoption barriers in agriculture (MDPI, 2025) found that low digital literacy, particularly among older and less-educated farmers, combined with poor rural internet infrastructure, significantly inhibits precision agriculture adoption. These barriers are particularly acute in geographically isolated farming communities in Mindanao, the Eastern Visayas, and the Cordillera Administrative Region, where TESDA maintains a presence but where connectivity and digital infrastructure remain underdeveloped. Addressing these barriers requires coordinated investment in rural digital infrastructure alongside skills training, a policy imperative that aligns with the Philippine Development Plan 2022–2028 and its goals for digital economy inclusion (Edralin & Pastrana, 2023, as cited in IJBLE, 2024).
Climate vulnerability and exposure to extreme weather events further threaten the sustainability of agricultural livelihoods and undermine training program outcomes. The Frontiers in Sustainable Food Systems (2025) systematic review of CSA adoption in Sub-Saharan Africa found that climate-related shocks, market volatility, and gender-based access inequities compound the vulnerabilities of smallholder farmers and reduce the durability of gains from agricultural training. Agricultural training programs must therefore incorporate climate risk assessment, disaster-resilient farming practices, and adaptive management strategies to help farmers build durable resilience. TESDA's expanding portfolio of programs that integrate climate adaptation principles, including the Digital Agriculture Course, Organic Agriculture Production NC II, and Pest and Nutrient Management courses under the RESP, represents a positive trajectory, but further mainstreaming of climate literacy across all agricultural NC qualifications remains a priority.
Access to post-training market linkages and financial services remains another critical gap. The ADB (2021) highlighted that the effectiveness of TVET programs in the Philippines is often diminished by the absence of strong industry linkages, employer engagement, and post-training employment and enterprise support systems. TESDA's growing partnerships with the Department of Agriculture, agricultural cooperatives, and private sector agribusinesses offer promising institutional mechanisms for bridging the training-to-livelihood gap, but these partnerships require sustained resourcing and systematic monitoring of graduates' employment and enterprise outcomes to ensure accountability and program improvement.

CONCLUSION
TESDA agricultural training programs occupy a strategically important and increasingly well-documented role in advancing farm entrepreneurship and sustainable agribusiness development in the Philippines. The breadth of accredited programs under the Agriculture, Forestry, and Fishery sector, spanning Agro-Entrepreneurship NC II/III/IV, Organic Agriculture Production NC II, Agricultural Crops Production NC I/II/III, Horticulture NC II, Animal Production NC II, Aquaculture NC II, Fish Capture NC II, Bamboo Production NC II, Rice Machinery Operations NC II, and Grains Production NC II, demonstrates a comprehensive programmatic architecture aligned with the full spectrum of smallholder farming needs and sustainable agribusiness opportunities (TESDA, 2022; TESDA Online Program, 2024).
The synthesis of peer-reviewed literature confirms that entrepreneurship-oriented agricultural training consistently produces measurable improvements in farm productivity, market access, income diversification, technology adoption, and climate resilience (Gadanakis, 2024; Pan et al., 2023; Rahman et al., 2025; Wahyuddin et al., 2025). Sustainability-focused agricultural education similarly enhances ecological responsibility, supports long-term agribusiness competitiveness, and strengthens farmers' capacity to navigate environmental and market uncertainties (Velten et al., 2015; Pretty, 2018; Li et al., 2026). The emergence of digital agriculture, agripreneurship ecosystems, social capital, and competency-based TVET as critical drivers of sustainable rural development adds further urgency to TESDA's ongoing curriculum modernization efforts (Alreshidi, 2019; Kumar et al., 2023; Nguyen et al., 2023).
Several forward-looking recommendations emerge from this review. First, TESDA should systematically integrate digital agriculture competencies, including IoT device literacy, mobile app navigation, and online market platform use, across all agricultural NC qualifications, ensuring that graduates are equipped for the digital transformation of Philippine agriculture. Second, entrepreneurship and agribusiness management content, encompassing market analysis, financial literacy, cooperative management, and value chain integration, should be embedded as cross-cutting competencies rather than standalone programs. Third, climate-smart agriculture principles, particularly adaptive farming, disaster preparedness, and ecosystem-based approaches, should be mainstreamed into all agricultural training curricula, consistent with the Philippines' commitments under the Paris Agreement and the Sustainable Development Goals. Fourth, TESDA should strengthen industry linkages, alumni mentoring networks, and post-training enterprise support mechanisms to translate training gains into durable livelihood improvements. Fifth, monitoring and evaluation systems for agricultural TVET graduates should track entrepreneurship and employment outcomes over time to generate the evidence base needed for continuous program improvement. Through sustained investment in these directions, TESDA's agricultural training programs can serve as powerful institutional engines for transforming Philippine smallholder farming into a competitive, climate-resilient, and inclusive agribusiness sector capable of advancing national food security and rural prosperity.
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