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The Effectiveness of the Function of the Agricultural Extension System in Encouraging Local Food Independence in North Buton Regency, Indonesia: An Analysis of the AGIL Framework 
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	This study aims to analyze the Effectiveness of the function of the agricultural extension system in North Buton Regency, Indonesia, in encouraging local food independence using the AGIL Parsons framework. The research involved 24 key informants, including food researchers and academics (government and FAO), agricultural extension workers (UPTD), farmers (Gapoktan), and policy and private stakeholders (Bappeda, Agriculture Service, Food Security Service, and entrepreneurs). The research design combines qualitative methods with case studies, enabling detailed analysis of the implementation of the food subsystem's functions.  Data were collected through in-depth interviews, participatory Observation, and document analysis. They were then analyzed thematically using AGIL, with triangulation of methods and sources and member checking to ensure validity. Results show that adaptation is more carried out individually by researchers, extension workers, and farmers, while institutional support is limited; goal achievement is driven by the intrinsic motivation of the actor, not the institutional goal; integration between weak and informal subsystems; and local values, integrity, and moral responsibility are the main forces of system maintenance. The extension system in North Buton Regency is actor-driven, with structural vulnerability to policy and bureaucratic changes. However, the potential for food independence remains significant through the roles of individuals and local values. The research recommends strengthening adaptation to local contexts, setting specific goals for food self-sufficiency, establishing formal coordination forums for institutional integration, and adopting participatory approaches that leverage local motivations and values. These findings provide insights into the development of resilient and sustainable local food systems and open up further research space on how intrinsic motivation and local values can be systematically institutionalized to ensure the Effectiveness of agricultural extension systems in realizing regional food independence.
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1. INTRODUCTION 	Comment by nunuk heli: Introduction is good

Food independence is the primary foundation of sustainable agricultural development and is an important indicator of a region's food security. Food independence is a condition in which a region or country can meet its community's food needs through domestic production carried out in a sustainable, dignified manner and in line with local potential (Central Government of Indonesia, 2012). In Indonesia, efforts to achieve food independence face challenges, including dependence on imports, limited capacity of agricultural human resources (Izraelov & Silber, 2019), climate change, land degradation, and weak agricultural innovation support systems (Bicksler, 2021). This complexity is exacerbated by threats to local food sustainability (Isnian et al., 2025), which is a pillar of achieving food independence (Food Security Agency, 2019) and an important factor in realizing Sustainable Development Goals (SDGs) point two, namely a world without hunger (Sangameswaran et al., 2025; Varzakas & Smaoui, 2024), in the midst of the world's population that continues to grow until estimated by the United Nations to reach 9.8 Billion world population by 2050   (Business, 2024). This condition underscores the urgent need for an agricultural extension system that can increase farmers' capacity and facilitate the adoption of innovations to strengthen food independence (Ministry of Agriculture, 2020a, 2020b). 
The agricultural extension system is a series of development of capabilities, knowledge, skills, and attitudes of the leading actors and agricultural businesses that aim to develop human resources and social capital of the agricultural sector sustainably in realizing agricultural development goals that ensure the achievement of food independence, is participatory, based on the needs of the community as the subject of change (Akinnagbe, 2018; Ministry of Agriculture, 2020a; Central Government of Indonesia, 2006; Wijerathna & Wanigasundera, 2020). This system is built with the philosophy of extension education, namely substantial changes (Akinnagbe, 2018; Isnian et al., 2025) So that operationally this system works with the community (farmers) not for the community (Scott, 2009), does not create dependency but strengthens the capacity of farmers to be able to solve their agricultural problems independently, increase productivity, and manage farming sustainably (Jafari et al., 2024). The agricultural extension system consists of four interdependent subsystems with their respective specific roles, namely subsystems: research, change (extension workers), clients (farmers) and support (policy and market support), (Agricultural Research & Development Agency, 2001; Ministry of Agriculture, 2020a; Valera et al., 1987), which systemically, interacts to provide innovations relevant to the needs of farmers and the characteristics of local agroecology (Ananth et al., 2019; Kamara et al., 2019; Mansour et al., 2022), designing social learning (Akinnagbe, 2018; Central Government of Indonesia, 2006; Wijerathna & Wanigasundera, 2020), encouraging farmer participation and adoption of technological innovations (Kountios et al., 2024; Prajapati et al., 2025), as well as a supportive environment for technology and market adoption (Kountios et al., 2024; Mansour et al., 2022). This is inseparable from the specific role of the subsystem for the system, namely the research subsystem to provide innovation (Ananth et al., 2019; Mansour et al., 2022), extension workers become the link between knowledge and practice (McCann et al., 2020), farmers play the role of active actors of learning (Prajapati et al., 2025) and supporting institutions provide infrastructure, regulation, and access to resources (Anderson & Feder, 2007), so that the interaction between these subsystems will encourage the achievement of the system's goals for food independence.    For this reason, it must be ensured that the system works effectively. 
However, the Effectiveness of the extension system is not determined by the role of each subsystem, but by the ability of the system to fulfill the four essential functions in the system as explained from Parsons' Social-Functional System Theory which lays the basis for assessing the Effectiveness of the system in AGIL functions, namely: adaptation to the environment (A), achievement of goals (G), integration between components (I), and maintenance of values (L) (Parson, 1968; Parsons, 1951). With this, the system will be ensured to be effective in producing innovations and social learning designs, triggering active participation of farmers, and aligning policies and the environment with real conditions and the root of the problem: weak efforts to achieve food independence.  
North Buton Regency is an agricultural area with rich local food potential (BPS North Buton Regency, 2024; Zechariah, 2024), and there is local food germplasm of rice and colored rice (Oryza Nivara), which is unique in terms of taste, efficacy, and high nutritional value (Isnian et al., 2025; Wahyuni et al., 2023) and ecological adaptation (Miska et al., 2024). Unfortunately, this region faces a paradox: the great potential of local resources and the low productivity and competitiveness of its food commodities. In this context, the extension system plays a strategic role as the main link between research innovation and field practice to strengthen regional food independence (Bloom et al., 2017; Danso-Abbeam et al., 2018). However, institutional dynamics, weak coordination among actors, and the incompatibility of programs with farmers' real needs often hinder the Effectiveness of the system (Kountios et al., 2024; Mansour et al., 2022).
Although previous research has highlighted the role of counseling in increasing production (Danso-Abbeam et al., 2018), strengthening the capacity of farmers   (Ministry of Agriculture, 2020a; Valera et al., 1987), integration of technological innovation (Yanfika et al., 2024), increasing the empowerment of farmers in the face of climate change (Azhari et al., 2025; Mahmood, 2025), and strengthening local food sustainability (Swanson & Rajalahti, 2010), but the study is partial in nature where it assesses the Effectiveness of only one subsystem.  Similarly, research using the AGIL framework (Lestary, 2004) consisted only of micro-studies of farmer groups, without involving other subsystem elements. This study offers a novel approach to fill gaps in previous research by examining the Effectiveness of the agricultural extension system using the AGIL framework (Parsons, 1968; Parsons, 1951) to analyze its role in supporting local food independence. This also contributes to providing a new theory-based analysis tool in assessing the Effectiveness of the system's work.  


2. Methodology 	Comment by nunuk heli: Methodology  is good 

2.1 Research Design   
This study uses a Descriptive qualitative approach with case studies (Yin, 1981, 2014). A descriptive qualitative approach was chosen to provide a detailed and comprehensive picture of the dynamics of the agricultural extension system's implementation.  Meanwhile, the case study design was used to explore the phenomenon in the context of North Buton Regency, with greater depth and context.  With this combination, the research was able to reveal the implementation of the inter-functional agricultural extension system in encouraging food independence in detail to be analyzed holistically through the Theoretical framework of AGIL Parsons (Parsons, 1968; Parsons, 1951) (Parsons, 1951; Parsons, 1968).

2.2 Research Site and Context   
This research was carried out in January-March 2024 in North Buton Regency, Southeast Sulawesi Province, an agrarian area with high local food potential and germplasm, a strategic commodity for building local food independence (BPS Buton Utara, 2024; Isnian et al., 2025). This region presents a classic challenge to strengthening food self-sufficiency: high local resource potential but low productivity, weak institutional coordination, and limited adoption of innovations. This context is relevant for assessing the Effectiveness of the functioning of the extension system systemically (AGIL framework)
2.2 Informant and Interview Topics   
This study involved 24 key informants across four extension subsystems, including researchers, extension workers, farmers, policy makers, and private actors. The selection of informants is carried out using a method designed to obtain an in-depth perspective across all subsystems. The institutions involved are the University of Muhammadiyah Kendari (UMK), Halu Oleo University (UHO), FAO, the Regional Technical Implementation Unit of Agricultural Extension (UPTD), the Association of Farmer Groups (Gapoktan), the Regional Development Planning Agency (Bappeda), the Agriculture Office, the Food Security Service, and the private sector/entrepreneurs. The informants and interview topics are presented in Table 1.  
Table 1.	Resource Persons and Topics

	Elements
	Sources
	Total Quantity
	Topic

	
Research Sub System


	2 Government Food Researchers (MSEs, UHO)
1 Food Expert, 1 Food Academic,
1 Private Food Researcher
	5
	Research inputs, materials, processes, outputs, outcomes, stakeholders involved, networks, challenges and opportunities, role values and norms, contribution to food independence

	Sub System Change 


	1 Head of UPTD, 1 Head of Human Resources and Extension Division, 2 Extension Coordinators, 3 Field Agricultural Extension Workers
	7


	Extension mechanisms, programs, materials, tools, competencies of extension workers, stakeholders involved, design of behavior change, contextual extension policies, role values and norms, and contribution to food independence

	Client Sub System
	2 experienced farmers (old farmers), 1 Gapoktan, one successful farmer, one farmer under 5 years old, 3 Gapoktan members
	8
	Commodities, farmer competence, farming methods, needs, root problems, design of desired behavior change, innovations used, government food programs implemented, expectations for researchers, extension workers, and the government, the value of farming, local wisdom, and contribution to local food sustainability 

	Sub Supporting Systems
	1 Head of Bappeda, 1 Head of Agriculture Service, 1 Head of Food Security Service, one private actor (Food entrepreneur)
	4
	Regional food policy, policy selection considerations, the role of the private sector for local food, interaction with researchers, extension workers, and farmers, and contribution to food independence


Source: Authors' work
The criteria for selecting informants are based on experience, involvement in agricultural innovation, and representation of local food commodities. This selection ensures triangulation of perspectives across subsystems, enabling a comprehensive understanding of system interactions and Effectiveness.
2.4 Data Collection
Data is collected through a combination of techniques: semi-structured in-depth interviews, Observation, participatory fieldwork, and document analysis (Yin, 2014). The interview process is carried out in several stages of the meeting to ensure information triangulation, data validation, and information saturation. Each interview is recorded and transcribed for in-depth analysis.

RESULTS & DISCUSSION
2.5 Data and Process Analysis
Data analysis was carried out using theory-based thematic analysis within the framework of AGIL Parsons to assess: (1) Adaptation (A): the ability of the system to adapt to the environment, farmers' needs, root problems and designs for increasing farmers' self-capacity, and policies; (2) Goal attainment (G): the ability to achieve the goals of the system in encouraging food independence; (3) Integration (I): coordination and synergy between subsystems; Latency (L): the maintenance of values, norms and motivations that support the sustainability of the system for food independence.
The data analysis process was carried out using the interactive model of Miles & Huberman (1994), which included: (1) data reduction to filter relevant information; (2) presenting data through matrix and thematic tables to facilitate interpretation, and (3) drawing conclusions based on patterns and themes that emerge from the data.
2.6 Validity and Trustworthiness
To maintain the credibility and validity of the data, source triangulation was carried out: comparing data from the four extension subsystems; triangulation by combining interviews, observations, and documents; and member checking, which verifies provisional findings with key informants. These steps are to ensure that the data is valid, credible, and accountable.
2.7 Research Flow Illustration
[image: ]In full, the research's working mechanism is illustrated in Figure 1, which shows the flow of data collection, AGIL-based thematic analysis, and the integration of findings across subsystems.
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Figure 1. Research Methodology Mechanism

AGIL's analysis shows that the agricultural extension system in North Buton operates in a state of functional imbalance. Weak adaptation and integration hinder the achievement of institutional goals, while the sustainability of the extension function is fully supported by value (latency) and personal motivation. The results of the study are summarized in Table 2.
Table 2. Summary of Findings Based on AGIL Framework
	AGIL Function
	Empirical Findings
	Strengths
	Weaknesses

	Adaptation
	Research leads to the diversification of local foods; extension workers and farmers adapt to compromises; Top-down regional policies are not appropriate to the local context.
	Flexibility of actors; Local Food Innovation Initiated by Researchers 
	Policies are not adaptive; ICT is still weak; minimal systemic support

	Goal Attainment
	Institutional objectives are not specific to food; individual actors drive goal achievement; Farmers maintain local commodities.
	High intrinsic motivation; Innovation is born from individuals
	The purpose of the institution is unclear; The role of extension workers is more administrative

	Integration
	Integration between subsystems is not systemic; informal relationships are more dominant; Strong Farmer Social Integration.
	Moral values and commitment are the glue between actors, 
	Rigid bureaucracy; weak formal coordination; Research–Counseling–Policy Not Synchronized

	Latency
	The values of integrity, spirituality, and social responsibility are the energy for stabilizing the system.
	Instinctive motivation and strong local values, resilience built by local values
	Not supported by the system; Depends on personal value


[bookmark: _Hlk214566896]Source: Author's work

3.1. Adaptation Function

The research subsystem demonstrates adaptive capacity by adjusting its research theme to local food issues and regional policies. University researchers are investigating locally based food innovations, such as the diversification of processed foods and the development of processed kaupi with high nutritional value. Adaptation can also be seen in efforts to integrate information technology to expand access to research information, although these efforts remain limited.

At the regional policy level, adaptation has not been optimal. The extension program is still top-down, especially the policy of developing yellow corn for animal feed, which is not relevant to local food needs. Extension workers in the field make compromises while still supporting local commodities that farmers are trying to produce. Similarly, farmers continue to cultivate local crops they have been trying to grow, dividing the land into smaller plots to follow the government's directive to plant yellow corn. These compromise efforts are not supported systemically, thus reducing the Effectiveness of system adaptation.

The adaptation function shows that it is compromised and has not achieved optimal Effectiveness. Adaptation relies more on individuals' flexibility (researchers, extension workers, farmers) than on institutional support. Although there are efforts to support food independence through compromise-based adaptation efforts carried out by extension workers at the field level, it is recognized as a significant challenge to the Effectiveness of the extension system. Initiatives carried out by extension workers (individual adaptation) who lack systemic support hinder efforts to achieve food independence. This aligns with Alison's research (Nord et al., 2022), which confirms that, for the extension system to be more effective, it must attend to the recommendations of extension workers and to farmers' local practices. The novelty of this finding lies in the identification of the role of individual adaptation as the main motor of food independence, which is an opportunity for the problem of lack of institutional support, which results in weakening the system (Mansour et al., 2022; Sivayoganathan, 2020), as well as the basis for further studies to integrate individual adaptations into system operations. 

However, these findings show that the extension system's adaptation remains Reactive, not Proactive, and has not achieved the Effectiveness of the adaptation function in realizing food independence in North Buton Regency. According to Parsons (Parsons, 1968; Parsons, 1951), an adaptive system must balance external demands with internal needs. In this context, the flexibility of extension workers, researchers, and policy support based on local conditions is a determining factor in the Effectiveness of adaptation.

3.2. Goal Attainment Function

Formally, the purpose of research and extension institutions is to improve farmers' welfare. However, operational objectives are more influenced by regional leaders' policies than by farmers' empirical needs. The achievement of goals is driven more by the individual motivations of researchers, farmers, and some extension workers than by institutional goals. The institutional objectives of LPPM or DRTPM do not specifically mention the direction of food independence, while FAO does not focus on local issues. Farmers have a strong motivation to maintain local production of commodities, even though this is contrary to government policies. Meanwhile, extension workers remain limited because administrative orientation is more dominant than substantive coaching for farmers.

The achievement of goals is driven more by actors' intrinsic motivations (researchers, extension workers, and farmers) than by institutional mechanisms. These findings show a unique differentiation in roles, where personal contribution is more likely to determine outcomes than unclear institutional goals related to food. Strong instinctive motivation among farmers to continue cultivating local commodities, even though this is contrary to prevailing government policy, supports food independence, as stated by Chandra (Prajapati et al., 2025), who argues that farmers' active participation determines agricultural sustainability for food independence. A new contribution of this study is the emphasis on the role of individual motivation as a determinant of food independence, even in weak institutional contexts, a perspective rarely analyzed in previous studies (Behceci, 2018; Davis, 2008; Kountios et al., 2024). This lays the groundwork for further study of harnessing these individual motivations to strengthen institutionalized systems.

However, if policy institutions do not support it, they can hinder the Effectiveness of the agricultural extension system (Kamara et al., 2019; Nord et al., 2022; Prajapati et al., 2025). In Parsons' framework, an effective system that achieves its goals is one in which subsystems are synergistic and interdependent. The condition in North Buton shows goal fragmentation, with weak institutions and strong actor motivation, leading to goal achievement but not sustainability at the systemic level, thereby directly affecting the system's Effectiveness in achieving its goals. These findings open up further research space on how to utilize instrix mobilization to increase system Effectiveness and reduce reliance on non-contextual policy challenges.

Furthermore, the limited human resources (HR) of extension workers are also an obstacle to achieving counseling goals. Most extension workers are still administratively oriented (simultaneous reporting) rather than substantive coaching to farmers. This condition weakens the system's drive toward true food self-sufficiency (Leta et al., 2019). This aspect highlights the novelty of the analysis in understanding the impact of extension administration orientation on the Effectiveness of the system, which has not been previously studied in depth.

3.3. Integration Functions

The integration of the extension system in North Buton Regency tends to depend on interpersonal relationships rather than formal institutional mechanisms. The pattern of integration between subsystems has not been established systematically; horizontal communication between researchers and extension workers occurs through informal channels, while rigid bureaucratic procedures hamper vertical integration. At the community level, social cohesion among farmers is relatively strong, supported by the presence of farmer groups. However, this social capital has not been optimally utilized as an arena for learning, innovation, and knowledge exchange, as recommended in the participatory extension approach. In addition, local values include peasant culture, a sense of attachment to the village, cooperation, sincerity, commitment, and professional responsibility, functioning as a non-structural integrative mechanism that maintains the continuity of interaction between actors, even though it has not been institutionalized in the practice of a more formal extension system.

The Integration function has not yet been built in a systemic form. Integration runs through informal mechanisms such as personal relationships or non-structured communication. Integration that relies on personal relationships is not enough to build systemic synergy. Stable integration requires rules, role coordination, and consistent information paths. Parsons (1951) emphasized that integration requires the alignment of norms, coordination of roles, and mechanisms of relationships between subsystems. The function of system integration rests on the moral norms of the actors, cooperation, sincerity, commitment, and professional responsibility, rather than structural mechanisms. The weak integration function is due to the dominance of top-down policies. To improve integration, the principle of participatory extension should be adopted, with farmers involved in the planning, implementation, and evaluation of programs. This aligns with the recommendations of Prajapati et al. (2025) regarding the importance of actor participation in strengthening the system.  

3.4. Latency Function

The values of integrity, morality, commitment to service, and local values (culture and spirituality) are the foundation for stabilizing the extension system. These values serve as a source of internal energy for researchers and extension workers to continue serving farmers, even though facilities are limited and policies are less relevant. When adaptation, integration, and institutional goals are not optimal, the latency function helps maintain the system's sustainability.

Maintaining values has proven to be a social energy that sustains the agricultural extension system in the North Buton district. Local values such as spirituality and culture, integrity and moral responsibility compensate for the structural weaknesses of other system functions. This reinforces Parsons' theory that values and motivation serve as social stabilizers when the system is under pressure. The findings in North Buton prove this, where the system continues to run not because of structural strength but because of the internal value of the actors. These values are the main support of the extension system, ensuring that services continue to run even when integration, adaptation, and goal achievement are not optimal. The novelty of these findings lies in the empirical evidence of the role of local values as the main pillars of system Effectiveness. This aspect has rarely been explored in the previous literature.

3.5. Synthesis and Novelty

Overall, the findings on the function of the agricultural extension system in North Buton Regency indicate a characteristic actor-driven extension system rather than an institution-driven one.  Theoretically, this condition indicates systemic vulnerability, namely a structural vulnerability to policy changes, market dynamics, or bureaucratic conflicts. In the future, to sustain the agricultural extension system in North Buton Regency, its Effectiveness must be improved to optimally encourage food independence in the regency, an area with significant agrarian potential.   This research presents a novel approach by identifying the roles of individual actors and local values as drivers and stabilizers of the agricultural extension system, which can be used as a strategy to strengthen system functions and sustainably increase food independence in North Buton Regency.


4. Conclusion	Comment by nunuk heli: It is recommended that the conclusion be short and concise, answering the title and objectives of the research. Do not use too many sentences because they have been written in the discussion.

This study shows that the agricultural extension system in North Buton Regency is not structurally effective. However, it can be strengthened by the internal values of extension and the moral roles of its actors.  The analysis of AGIL functions shows that adaptation has been carried out at the individual level, but has not been supported by a flexible institutional system, the achievement of goals is still top-down and administrative, integration is weak, informal and moralistic, not yet institutional, the maintenance of local values, integrity, morality and social responsibility (latency) are the main driving forces of sustainability, and the client subsystem (farmers) has excellent potential as a driver of food independence by utilizing participatory approach and strengthening the capacity of human resources.

Based on these findings, to increase the Effectiveness of the function of the agricultural extension system in encouraging food independence in North Buton Regency, it is necessary to strengthen the function of the system through a combination of institutional support, structural integration, and the use of local motivation and values. Several recommendations can be given: strengthening policy adaptation based on local contexts, setting specific goals related to contextual commodity-based food independence, establishing formal coordination forums (interface institutions) that facilitate systemic collaboration between researchers, extension workers, farmers, policy makers and other stakeholders, institutionalizing local values, and strengthening participatory extension approaches by involving farmers in planning,  program implementation, and evaluation so that it can ensure the suitability of the system's work contextually.     

This research opens up further space for study on how instinctive motivation and local values can be institutionalized systematically, rather than merely as personal attributes, to ensure that the agricultural extension system can effectively function in efforts to realize food independence in the region.  
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