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ABSTRACT
Community empowerment is a cornerstone of forest rehabilitation programs that apply agroforestry patterns, because sustained outcomes depend on local participation and the delivery of tangible socio-economic benefits. When participation is limited, rehabilitation initiatives often struggle to meet their objectives over the long term. This study aimed to (i) assess the level of community participation in agroforestry-based rehabilitation activities and (ii) identify factors associated with participation in the Special Purpose Forest Area (KHDTK) of the Loa Haur Training Forest, Kutai Kartanegara Regency, East Kalimantan, Indonesia. The study was conducted from November 2022 to January 2023 in Tanijaya Hamlet, Batuah Village, using observations, questionnaires, and interviews with participating farmers and relevant local stakeholders. Participation was examined across two stages—planning and implementation—and its relationships with internal and external factors were analyzed. The results indicate that participation is associated with multiple internal factors. At the planning stage, land area managed, proximity to the BDK management center, income level, intrinsic motivation, and extrinsic motivation show significant relationships with participation; at the implementation stage, education level, proximity to BDK, income level, intrinsic motivation, and extrinsic motivation are significant. Participation is also associated with external factors. At the planning stage, BDK rules regarding participants’ rights and obligations, land distance, plant age and productivity, government support, and the attractiveness of cooperation are significant; at the implementation stage, these factors remain significant and are complemented by the availability of agricultural inputs. Based on these findings, empowerment strategies should prioritize strengthening human resources (BDK staff and farmers), improving technical skills in forest management, intensifying program socialization and action planning, enhancing cross-sector collaboration to address operational constraints, and strengthening central government engagement to support implementation and sustainability
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1. INTRODUCTION
Special Purpose Forest Areas: Training Forests are a natural resource that plays a role in maintaining, preserving, and improving water availability and soil fertility, and serves as the lifeblood of human life. Their presence is currently declining. This decline is caused by fires, encroachment, and illegal logging within forest areas. To improve forest function, environmental management must consider the utilization, arrangement, maintenance, supervision, control, restoration, and development of the environment based on harmonious and balanced environmental preservation to support sustainable development for the improvement of human well-being.
The Special Purpose Forest Areas: Training Forests is a conservation area located in Kutai Kartanegara Regency with an area of ​​4,310 ha, established through the Decree of the Minister of Forestry No. 8815/Kpts-II/2002 dated September 24, 2002. The Special Purpose Forest Area (Forest Training) has experienced physical decline as a result of various types of disturbances, including fires, encroachment by residents, and illegal logging. As a result of these disturbances, the results of interpretation and analysis of Landsat imagery by the Forest Area Stabilization Center (2009) show that most of the area has been dominated by secondary dryland forest/logged-over 67.14%, shrubs 28.87%, and wild plants 1.05%. In 2021, forest cover until 2021 was still ± 50% of the total area of ​​the KHDTK. Illegal land clearing and encroachment remain ongoing challenges in the study landscape. Some reports suggest that large-scale regional development and infrastructure growth in East Kalimantan, including activities related to the planned capital relocation, could increase land-use pressures; this study treats such links as contextual background rather than an empirically tested causal mechanism (Academic Support Unit for Moist Tropical Forest Biological Resources, Faculty of Forestry, Unmul, 2022). Therefore, in general, the condition of the Special Purpose Forest Area (Forest Training) conservation area is quite worrying.
To reduce or stop encroachment and illegal logging, local communities are being fostered through agroforestry rehabilitation activities (a combination of forestry and crops) to restore, maintain, and enhance forest function. This agroforestry cooperative pattern is developed and directed towards two main objectives: rehabilitating degraded forests and improving community welfare.
In forest management, the implementation of Forest Farmer Groups combined with agroforestry patterns is expected to conserve forests by increasing forest productivity in community areas or critical land. Ecologically, agroforestry functions as a natural forest due to its canopy stratification, which combines shrubs and trees, including fruit and tree species native to natural forests (Michon and Foresta, 1995). While this development pattern has shown success in some areas, it has not been as successful in others, such as in the Special Purpose Forest Area (Forestry Training Area). The implementation of agroforestry rehabilitation activities from 2017 to 2022 only involved 23 families (Academic Support Unit for Moist Tropical Forest Bioresources, Faculty of Forestry, Unmul, 2022).
The concept of empowerment in community development, particularly for communities surrounding forests, is always linked to the concepts of independence, participation, networking, and social justice (Craig and Mayo, 1995). Community needs and factors influencing interest in agroforestry rehabilitation activities need to be identified to formulate appropriate strategies for area management, taking into account local socio-cultural conditions while maintaining a conservation orientation aimed at restoring forest function and improving community welfare.
The objectives of this study were to determine community participation in agroforestry rehabilitation activities and to identify factors influencing community participation in agroforestry rehabilitation activities in the Special Purpose Forest Area of ​​the Loa Haur Training Forest, Kutai Kartanegara Regency.

2. RESEARCH METHODOLOGY
2.1. Time and Location
The research was conducted from November 2022 to January 2023 in the Special Purpose Forest Area of ​​the Loa Haur Training Forest, specifically in Tanijaya Hamlet, Batuah Village, Kutai Kartanegara Regency, East Kalimantan Province. The Special Purpose Forest Area (KHDTK) of the Loa Haur Training Forest, located in Batuah Village, Kutai Kartanegara Regency, is administratively and geographically part of the Bukit Soeharto Grand Forest Park (Tahura). This KHDTK is managed as part of the education and research functions within the Tahura ecosystem. The location was selected based on the consideration that the Tanijaya community's land directly borders the area and the community carries out many activities within the KHDTK area of ​​the Forestry Training Center.
Geographically, the Samarinda Forestry Training Center (BDK) Forest area is located between 00°40'00" - 00°47'00" South Latitude and 116°7'00" - 117°01'00" East Longitude, west of the Samarinda-Balikpapan main road. Administratively, it is located within the Loa Janan District, Kutai Kartanegara Regency. The KHDTK BDK management system is comprehensive and integrated to enhance the role of the area and its natural resources in improving environmental quality. The management of this forest area supports the development of forestry human resources for sustainable forest development. In accordance with Minister of Forestry Decree Number 8815/Kpts-n/2002, the Samarinda Forestry Training Center has a Training Forest covering 4,310 hectares.
The KHDTK BDK has been equipped with building facilities as training facilities in the form of dormitories, classrooms, and other supporting buildings. This facility was built on a 1-hectare plot of land. The types of trees in the KHDTK BDK are dominated by Terap (Arthocarpus sp), Jabon (Arthocarpus cadamba), Jambu-jambuan (Syzygium sp), Simpur (Dillenia sp), and Ulin (Eusideroxylon zwageri). Meanwhile, tree species that are still found but in small numbers are Benuang (Duabanga molucana), Keruing (Dipterocarpus sp), Meranti (Shorea sp), and Kapur (Dryobalanops sp).
Currently, the use of land cultivated by the community within the KHDTK BDK is almost evenly distributed throughout the area. The land that is still being cultivated varies greatly between 2 and 22 hectares. Farmers generally grow pepper, secondary crops, fruits, and several types of commercial trees such as teak and sengon. Meanwhile, areas that only grow grass and shrubs are community cultivated land that has been abandoned for 1 to 5 years without planted trees or fruit. Land like this is often found in very large areas stretching along the Loa Haur River, Miak River, Sepiak River, Bentuhung River, and Betung River, as well as along the forest road on the border of the Training Forest area on the eastern side.
In developing the socio-economic potential of the region in order to improve the welfare of local communities as part of forestry development, an inventory and identification of the distribution of regional potential is carried out. Regional potential includes non-timber forest products (NTFPs) and environmental services (recreational or ecotourism potential) that allow for sustainable utilization and the development of community economic enterprises through cultivation (Social Forestry) or other economic activities. This activity is carried out in an effort to improve the skills and knowledge of forestry officials in community empowerment and as a laboratory for the development of institutional forest management by the community.
Developing community participation and collaboration between stakeholders is key to the success of KHDTK BDK management going forward. This effort is carried out by actively involving relevant stakeholders through collaborative forest management with existing farmer groups (Social Forestry) in the process of preparing management plans, organizing, implementing, monitoring, and evaluating plan implementation. In addition, collaborative management can also be carried out with mining companies around the area, as long as it does not conflict with existing regulations. To develop community participation in KHDTK BDK management, it is necessary to examine factors that influence the level of participation, including internal and external factors that influence it.

2.2. Materials and Tools
The materials used in this interview guide included a map of the Special Purpose Forest Area and a questionnaire. The tools required were a digital camera, writing materials, SPSS (Statistical Package for the Social Sciences), and a recording device.

2.3. Respondent Selection
The respondents were selected using purposive sampling, considering that the desired information could only be obtained from specific sources. A total of 45 respondents were selected, consisting of farmers and village officials.

2.4. Data Collection
The data collected came from field observations, questionnaires, and interviews. These data consisted of: (1) primary data covering the geographic conditions of the region, sociodemographic conditions (population, education level, livelihoods), forest area potential, existing infrastructure, government policies, community economic activities, and others; and (2) secondary data sourced from agencies, institutions, and research publications.   Data collection on respondent participation in forest rehabilitation, both in planning activities (Y1), namely the operational process stage that is prepared before rehabilitation activities are carried out; and in forest rehabilitation implementation activities (Y2), namely a series of systematic activities starting from planning, planting, and plant maintenance to restore forest function.

2.5. Data Analysis
The measured factors related to community participation consisted of internal factors (respondent age, education level, number of family members, crop type, number of workers, land area managed, proximity to management, income level, knowledge of agroforestry rehabilitation, cosmopolitanism, side jobs, perceptions, intrinsic and extrinsic motivation) and external factors (social intensity, cooperation on rights and obligations, land distance, soil fertility, cropping patterns, plant age and productivity, government support, attractiveness of cooperation, availability of inputs). To analyze the relationship between external and internal factors and community empowerment in agroforestry rehabilitation, non-parametric statistical analysis was used with the Spearman Rank correlation test, with the formula: 
rs = 1 – [6Ʃd2 : n(n2-1)]
Description: rs = Spearman's rank coefficient; d = Difference between X and Y ranks; and n = Number of samples.
Condition: Spearman's coefficient can have values ​​between +1 and -1, where: An rs value of +1 indicates a perfect rank association; an rs value of 0 indicates no rank association; and an rs value of -1 indicates a perfect negative association between ranks.
For data analysis using the SPSS (Statistical Package for the Social Sciences) program.

3. RESULTS AND DISCUSSION
3.1. General Conditions of the Research Site
Batuah Village has a total area of ​​84.7 km2, consisting of flat land and hills with an average elevation of 500 m above sea level. Based on land use function, 60% of the village's land is used and allocated for agricultural development. Detailed land allocation is shown in Table 1.

Table 1. Land Use in Batuah Village
	No
	Comodity
	Areal (Ha)
	Percentage (%)

	1
	Pepper Plantations
	3.851,97
	14,99

	2
	Palm Oil Plantations
	834,00
	3,25

	3
	Rubber Plantations
	66,00
	0,25

	4
	Horticultural Plantations
	600,00
	2,34

	5
	Rice Fields
	100,00
	0,39

	6
	Breed Chicken Farms
	200,00
	0,78

	7
	Cattle Farms
	7,90
	0,03

	8
	Vegetables
	25,00
	0,10

	9
	Freshwater Fisheries
	3,00
	0,01

	10
	Others
	166,31
	0,65

	11
	Not Yet Manage
	19.837,80
	77,21

	Amount
	25,691,98
	100,00


Source: Secondary data from Batuah Village Monograph 2022

The recorded population of Batuah Village as of 2022 was 8,338, consisting of 4,224 males and 4,114 females, with 2,466 households. The population by age group and income level is shown in Tables 2 and 3.

Table 2. Population Status of Batuah Village by Age Group

	No
	Age 
	Amount
	Percentage (%)

	1
	< 5 years
	1231
	14,76

	2
	16 - 60 years
	6550
	78,56

	3
	> 60 years
	557
	6,68

	Amount
	8338
	100,00


Source: Secondary data from Batuah Village Monograph 2022











Table 3. Education Level of Batuah Village Residents
	No
	Education Level 
	Amount
	Percentage (%)

	1
	Elementary School
	3487
	41,82

	2
	Junior High School
	1533
	18,39

	3
	Senior High School
	980
	11,75

	4
	Bachelor's Degree
	225
	2,70

	5
	Incomplete Elementary School
	2113
	25,34

	Amount
	8338
	100,00


Source: Secondary data from Batuah Village Monograph 2022


The majority of Batuah Village residents are farmers. In addition to farmers, some are private employees, civil servants/honorary employees, non-commissioned officers (PTT), self-employed/traders, members of the Indonesian National Armed Forces (TNI)/Indonesian National Police (Polri), and medical workers. The population breakdown by occupation is presented in Table 4.

Table 4. Primary Livelihoods of Batuah Village Residents

	No
	Occupation
	Amount
	Percentage (%)

	1
	Farmer
	2388
	62,01

	2
	Private Employee
	338
	8,78

	3
	PNS/Honorary Employee
	150
	3,90

	4
	PTT
	102
	2,65

	5
	Self-Employed/Trader
	837
	21,73

	6
	TNI/Polri
	15
	0,39

	7
	Medical Services
	21
	0,54

	Amount
	3851
	100,00


Source: Secondary data from Batuah Village Monograph 2022


3.2. Relationship between Respondents' Internal and External Factors and the Level of Community Participation
The relationship between respondents' internal and external factors and the level of community empowerment provides an overview of the role of each factor in the level of community empowerment in the rehabilitation of the Bukit Soeharto Forest Park (Tahura) in Tanijaya Hamlet at each stage of planning and implementation.
3.2.1. Relationship between Respondents' Internal Factors and the Level of Community Participation
The analysis of the relationship between respondents' internal factors and the level of community empowerment shows different values ​​for each internal factor, as presented in Table 5.



Table 5. Correlation Coefficient between Respondents' Internal Factors and the Level of Community Participation in the Rehabilitation of the Bukit Soeharto Forest Park (Tahura)

	No
	Internal Factors

	Community Participation


	
	
	Planning Stage
(Y1)
	ImplementationStage (Y2)

	1
	Respondent's age
	0,000
	-0,010

	2
	Education level
	-0,082
	-0,247*

	3
	Number of family members
	0,187
	0,062

	4
	Crop type selection
	0,060
	-0,032

	5
	Number of workers
	0,116
	0,055

	6
	Amount of cultivated land
	0,241*
	0,190

	7
	Proximity to the Forest and Environment Agency (BDLHK)
	-0,264*
	-0,278*

	8
	Income level
	0,361**
	0,272*

	9
	Knowledge of agroforestry rehabilitation patterns
	0,200
	0,132

	10
	Cosmopolitanism
	0,041
	0,072

	11
	Side jobs
	-0,007
	-0,096

	12
	Perceptions of rehabilitation activities
	0,118
	-0,105

	13
	Intrinsic motivation
	0,248*
	0,239*

	14
	Extrinsic motivation
	-0,309**
	-0,304*


      ** very significantly affected at a = 0.01
       * Significantly affected at a = 0.05

a)  The relationship between age and community participation in agroforestry rehabilitation activities
The correlation coefficient value was 0.00 in the planning stage and -0.010 in the implementation stage, indicating no or weak correlation in the planning stage and a negative correlation in the implementation stage of community empowerment activities. This indicates that the age of community members participating in activities in the area, both productive and non-productive age groups, is receptive to community empowerment activities. This is because the majority of respondents from the Tanijaya community are relatively homogeneous, with 94.3% being of productive/working age (15-55 years). This is consistent with research conducted by Muis (2007) in Layana Village, Central Sulawesi, which showed no significant correlation between age and participation levels in the planning and implementation stages, as the majority of the community is also of productive age (>90%). According to the Demographic Institute of the University of Indonesia (2004), the workforce is defined as the working-age population, which in the literature is usually the entire population aged 15-64 years.
b) The relationship between education level and community participation in agroforestry rehabilitation activities.
The correlation coefficient value was -0.082 in the planning stage and -0.247 in the implementation stage. This indicates that respondents' education level has a significant relationship with the level of community empowerment through agroforestry rehabilitation during the implementation stage. The lower the education level, the higher the level of participation in community empowerment activities through agroforestry rehabilitation. This is in line with the results of research by Muis (2007), which showed that at the planning stage, education level has a significant relationship with community participation. This means that the higher the respondent's education level, the higher the community participation during the planning stage. However, in the planning stage, education level did not significantly influence community participation because community involvement was not directly involved in the planning process; in other words, the planning was carried out by the BDK.
c) The relationship between the number of family members and the level of community participation in agroforestry rehabilitation activities.
The correlation coefficient value was 0.187 in the planning stage and 0.062 in the implementation stage. The correlation coefficient values ​​for the number of family members were not significantly related to the level of community participation in agroforestry rehabilitation. This contrasts with the results of research conducted by Muis (2007), which showed that the number of family members significantly influenced the level of community participation during the implementation stage. Field conditions (Tanijaya Hamlet) illustrate that, regardless of the number of family members, people are still willing to participate in these activities because, essentially, all members of the community benefit from the results of agroforestry activities. This is also influenced by the closeness of family ties within the community, so that all activities related to land management are always carried out through a cooperation system. This indicates that the number of dependents in the family does not influence the level of community participation during the implementation stage; the labor force is provided by the parents and children only occasionally.
d) The relationship between plant species selection and community participation in agroforestry rehabilitation activities.
The correlation coefficient of 0.060 in the planning stage and -0.032 in the implementation stage indicates that the variable of plant species selection has no or weak correlation and hurts community empowerment through agroforestry rehabilitation implementation. This indicates that regardless of the type of plant planned for planting or the planting process, there is no resistance because they fundamentally believe that the government will provide profitable crops and will not provide crops that create problems.
e) Relationship between workforce and community participation in agroforestry rehabilitation activities
The correlation coefficient of 0.116 in the planning stage and 0.055 in the implementation stage indicates that the number of workers has no or a weak relationship with the level of community empowerment through agroforestry rehabilitation. This suggests that agroforestry activities can also be carried out collaboratively, based on the principle of cooperation between farmer groups, in stages, thus eliminating the need for family labor. On the other hand, they may also assume that agroforestry is easier to do alone without assistance. This contrasts with the results of research by Trison (2005), which showed that the number of workers significantly influences community participation. This means that a greater number of workers involved in activities will increase the level of participation in the implementation of activities, as observed by the Hegarmanah Village community, where each task requires more than two people.
f) The relationship between cultivated land area and community participation level in agroforestry rehabilitation activities. 
The correlation coefficient value of 0.241 at the planning stage and 0.190 at the implementation stage indicates that the variable of land management area has a significant relationship with the level of community empowerment through agroforestry rehabilitation patterns at the planning stage. Most communities control fairly large cultivated land, 2-10 ha.   The results of this study differ from the results of research reported by Trison (2005) and Muis (2007), which concluded that the area of ​​cultivated land does not affect the level of participation in the planning and implementation stages. This is because each community controls an area of ​​land of 0.5-2.5 ha.  The size of the cultivated land owned influences a person's choice of attitude in deciding to allocate part of their land for planting trees. Narrow land is more likely to be used for food crops or cash crops rather than trees (Suharjito et al, 2003).

g) The relationship between BDK proximity and community participation in agroforestry rehabilitation activities
The correlation coefficient of -0.264 in the planning stage and -0.278 in the implementation stage indicates that proximity to the BDK is negatively (significantly) correlated with the level of community empowerment through agroforestry rehabilitation at both the planning and implementation stages. This could mean that the BDK's lack of engagement with the Tanijaya Hamlet community can make community empowerment activities difficult to implement. Without prior knowledge, people will be apathetic and uninterested. According to Kairan (2010), closeness between the facilitator and the community is crucial for assisting, as rural community development often fails because officers only visit for a few short visits when necessary and then leave the village and community.
h) Relationship between income level and community participation in agroforestry rehabilitation activities
The correlation coefficient of 0.361 at the planning stage and 0.272 at the implementation stage indicates a significant positive correlation between income level and community empowerment through agroforestry rehabilitation during the planning and implementation stages. This means that higher income leads to increased participation in rehabilitation activities, as income level is closely related to a person's social standing. Slamet (1989) stated that social status is influenced by occupation, education level, and income. Those with higher social status are more involved in the planning and implementation processes. This is in line with Muis (2007), who stated that income level and community participation have a significant relationship during the planning stage. This means that higher income levels lead to higher community participation in planning. This was observed in Lambara, where respondents' income levels placed them in a higher and more respected social position.
i) The relationship between Knowledge of Agroforestry Rehabilitation and the Level of Community Participation in Agroforestry Rehabilitation Activities
The correlation coefficient of 0.200 in the planning stage and 0.132 in the implementation stage indicates that knowledge of agroforestry rehabilitation has no correlation in implementation and planning with the level of community empowerment through agroforestry rehabilitation. This indicates that the community lacks sufficient knowledge about agroforestry rehabilitation programs. However, they could participate if the government could reassure them about rehabilitation activities and provide solutions through awareness-raising activities, thus encouraging the government's active role in mobilizing the community. According to Slamet (1992), the level of community participation in development is influenced by many interacting factors. Generally, education, skills, experience, and availability of capital are reflected in the level of education, mental attitude, and skills.
j) The relationship between cosmopolitanism and community participation in agroforestry rehabilitation activities
The correlation coefficient values ​​of 0.041 in the planning stage and 0.072 in the implementation stage indicate that the cosmopolitan variable in Tanijaya Hamlet has a weak correlation with the level of community empowerment in agroforestry rehabilitation during the planning and implementation stages. This is evident in the community's generally low level of education, resulting in a low desire to seek information about rehabilitation activities. In other words, the community tends to only accept information as it comes (passively). According to Muis (2007), internal factors such as cosmopolitanism correlate positively with community participation at the planning and implementation stages. This indicates that the higher the cosmopolitanism, the higher the level of participation during the planning and implementation stages. This is strongly influenced by differences in community characteristics, requiring efforts from other parties, such as community leaders, facilitators, support staff, and the implementing parties themselves, to disseminate information related to the innovation adoption process and community diffusion in rehabilitation activities.
k) The relationship between Side Jobs and Community Participation in Agroforestry Rehabilitation
The correlation coefficient of -0.007 in the planning stage and -0.096 in the implementation stage indicates that side jobs have no or a weak and negative relationship with planning and implementation activities related to community empowerment through agroforestry rehabilitation. This suggests that any side job held by the Tanijaya Hamlet community will not impact community empowerment activities because they can strategize to implement both the side job and the rehabilitation activities themselves. Furthermore, the side jobs held by the Tanijaya Hamlet community are secondary. These results align with research by Muis (2007) that found that side jobs do not affect participation levels, as most residents have temporary or seasonal side jobs, allowing them to still have free time to participate in activities.
I) The relationship between perceptions of rehabilitation activities and the level of community participation in agroforestry rehabilitation activities
The correlation coefficient value was 0.118 in the planning stage and -0.105 in the implementation stage. This indicates that perceptions of rehabilitation activities have no correlation with the level of participation in planning and implementation activities. This is because approximately 80% of the community is unaware of agroforestry rehabilitation activities. This contrasts with research conducted by Muis (2007) in Layana Village in Central Sulawesi, which showed a significant correlation between perceptions and community participation levels in the planning and implementation stages. Therefore, future activities can be successful if the implementing party intensifies socialization, provides effective mentoring, training, and outreach, and improves perceptions of the activities.
m) The relationship between Intrinsic Motivation and Community Participation in Agroforestry Rehabilitation
The correlation coefficient values ​​of 0.248 in the planning stage and 0.239 in the implementation stage indicate that intrinsic variables in Tanijaya Hamlet significantly correlate with the level of community empowerment through agroforestry rehabilitation at both the planning and implementation stages. This demonstrates that internal motivation significantly influences the planning and implementation of community empowerment activities using agroforestry. Without strong will and desire, activities will never be successful. The results showed that 42.8% of respondents' motivation to participate in rehabilitation activities was driven by a desire to improve their social status. Trison (2005) stated that internal factors in intrinsic motivation indicate that at both the planning and implementation stages, the higher the respondents' motivation, the higher the level of community participation.

n) The relationship between extrinsic motivation and community participation in agroforestry rehabilitation activities
The correlation coefficient value was -0.309 in the planning stage and -0.304 in the implementation stage. This indicates that extrinsic motivation significantly influences the level of community empowerment through agroforestry rehabilitation at both the planning and implementation stages. This suggests the need for external motivators for successful community empowerment. Muis (2007) stated that the level of extrinsic motivation and community participation has a significant relationship at both the planning and implementation stages. This is because community motivation in activities is primarily driven by encouragement from family, friends, or laborers.

3.2.2. The relationship between Respondents' External Factors and the Level of Community Participation in Agroforestry Rehabilitation Activities
The analysis of the relationship between respondents' external factors and the level of community empowerment indicates a degree of diversity in the relationship between external factors and the level of community empowerment, including planning and implementation.  The relationship between respondents' external factors and the level of community participation is presented in Table 6.
[bookmark: _GoBack]Table 6. Correlation Coefficient between Respondents' External Factors and the Level of Community Participation in the Rehabilitation of the Bukit Soeharto TAHURA Forest
	No
	External Factors

	Community Participation


	
	
	Planning Stage
(Y1)
	Implementation
Stage (Y2)

	1
	Intensity of socialization
	0,077
	0,014

	2
	Clarity of rights and obligations
	0,314**
	0,424**

	3
	Land distance
	0,380**
	0,296*

	4
	Soil fertility
	-0,003
	0,093

	5
	Cropping patterns
	0,164
	0,105

	6
	Plant age and productivity
	-0,333**
	-0,330*

	7
	Government support
	0,288*
	0,341**

	8
	Attractiveness of collaboration
	0,320**
	0,335**

	9
	Availability of agricultural inputs
	0,216
	0,349**


** very significantly affected at a = 0.01
 * Significantly affected at a = 0.05

a) The relationship between the intensity of socialization and the level of community participation in agroforestry rehabilitation activities
The intensity of socialization is a crucial variable in increasing community empowerment through agroforestry rehabilitation activities. Through socialization activities, respondents will become aware of and understand the existence of agroforestry rehabilitation activities. Table 6 shows that there is no relationship between the intensity of socialization and the level of community participation in agroforestry rehabilitation activities at the planning and implementation stages. This is because socialization activities have been carried out frequently over the past six years, but the number of community members involved in the implementation has not been as expected. Research by Muis (2007) shows a positive correlation between the intensity of socialization and the intensity of socialization at the planning and implementation stages. This means that the higher the intensity of socialization activities, the greater the community participation in the activity stage.

b) The relationship between clarity of rights and obligations and the level of community participation in agroforestry rehabilitation activities
The clarity of rights and obligations variables correlated significantly across activity stages (Table 6). This indicates that the clarity of rights and obligations variables correlated positively with the level of community empowerment through agroforestry rehabilitation at both the planning and implementation stages. This is due to the existence of clear rules between the implementing party and the respondents, both in terms of clarity of the rights obtained and the obligations that must be fulfilled by the respondents. Muis (2007) showed that research results at the clarity of rights and obligations stage did not indicate a relationship between activities at the planning and implementation stages. This was due to the lack of clear rules between the implementing party and the respondents/community, both in terms of clarity of the rights obtained and the obligations that must be fulfilled by the respondents.
c) The relationship between land distance and community participation in agroforestry rehabilitation activities
Land distance shows a significant positive relationship with the level of community empowerment through agroforestry rehabilitation in each activity. This is because the farther the distance from the cultivated land, the lower the level of participation. Land distance influences the amount of effort and time required to manage it. Trison (2005) stated that land distance has a significant relationship. This is because closer land proximity increases participation in these activities, resulting in more frequent visits by respondents to their cultivated land if the time and effort required are minimal.
d) The relationship between soil fertility and community participation in agroforestry rehabilitation activities
The soil fertility variable was not significantly related at the planning and implementation stages. The soil fertility variable was negatively correlated with the level of community empowerment through agroforestry rehabilitation at the planning and implementation stages, due to their experience planting forestry plants such as sengon and acacia that can grow even in less fertile soil conditions.
e) The relationship between cropping pattern and community participation in agroforestry rehabilitation activities
The cropping pattern variable had a correlation coefficient of 0.164 at the planning stage and 0.105 during implementation, respectively. This indicates that the cropping pattern variable has a weak or no relationship between implementation and planning with the level of community empowerment through agroforestry rehabilitation. This suggests that the community's cropping pattern is not a cause for concern, as it is considered guaranteed to be successful, having been planned by competent experts and implemented by the government.
f) The relationship between plant age and productivity, and the level of community participation in agroforestry rehabilitation activities
The variables of plant age and productivity were significantly negatively correlated across activity stages. The variables of plant age and productivity were negatively correlated with the level of community empowerment through agroforestry rehabilitation at the planning and implementation stages. This is because the age of the annual crops cultivated by the community yields low productivity and economic value, such as secondary crops, whereas during the rehabilitation program, the community planted perennial crops, such as fruit trees.
g) The relationship between government support and community participation in agroforestry rehabilitation activities
Government support demonstrated a significant positive relationship with the level of community empowerment through agroforestry rehabilitation in each activity (Table 7). The obtained values ​​indicate that the government support variable correlated positively with the level of community participation in agroforestry rehabilitation at both the planning and implementation stages. This indicates that they expect government support because their presence certainly creates its own problems for the government, and the community still recognizes the government's existence and role. Conversely, research by Trison (2005) showed that government support showed no significant relationship between the planning and implementation levels and participation in activities. This is because the government's role was merely a supporter, while the activity implementers were NGOs. In contrast, in this study, the government played the role of implementer, specifically the Community Development Coordination Agency (BDK), so its support is crucial to increasing community participation in agroforestry rehabilitation activities.
h) The relationship between the attractiveness of cooperation and the level of community participation in agroforestry rehabilitation activities
The attractiveness of the cooperation variable correlated significantly at the planning and implementation stages. The values ​​obtained (Table 6) indicate that the attractiveness of the cooperation variable correlated positively with the level of community participation in agroforestry rehabilitation activities at both the planning and implementation stages. This demonstrates that the attractiveness of cooperation is essential for the community to achieve the success of the program. Respondent responses indicated that the community's attractiveness to the program reached 54.29%, demonstrating the significant potential for community participation in these activities. The attractiveness of cooperation is necessary for the community to remain consistent, motivated, and enthusiastic in these rehabilitation activities.
i) The relationship between the availability of production inputs and community participation in agroforestry rehabilitation activities
The availability of production inputs has a significant positive effect on community participation at the implementation stage, while at the planning stage, it has no significant effect. This is because production inputs are only needed at the implementation stage. The availability of production inputs according to farmers' needs will increase their participation in agroforestry rehabilitation programs. This is in line with the research results of Trison (2005), which showed that the availability of production inputs shows a significant positive relationship at the activity stage, indicating that higher availability of production inputs increases participation, and conversely, lower availability of production inputs decreases participation.
Another study related to community participation/empowerment in community forest management through agroforestry was reported by Mustofa (2013). The success of community-based forest management lies in local community participation, which is demonstrated by the extent to which the community is willing to participate. Furthermore, Yeny et al. (2020) reported that farmer participation in agroforestry development is evident at the planning stage, involving ideas, and at the implementation and utilization stages, involving labor contributions and moral support, specifically community support for managing partnership land jointly and responsibly. There has been no evidence of participation in the form of financial or material contributions or skills in developing cultivated land. Mahaputra et al (2024) reported that empowering forest village conservation communities in Tubanan Village through agroforestry development can help communities in optimal forest environmental management and economic improvement. With the implementation of this program, communities are also educated in utilizing forests, not cutting down indiscriminately, because there is a cooperation scheme; if the forest is deforested, the community will also be disadvantaged. Hafidah et al. (2025) reported that the aspect of empowering forest farmers is one strategy to increase farmer motivation so that the agroforestry system implemented is not subsistence but more commercial and oriented towards sustainable land management and is able to increase community income, restore degraded ecosystems, and strengthen local institutions. A participatory approach, technical training, and institutional strengthening, the agroforestry model in Teporoko Village can be an example of green economic development in the archipelago region.

Limitations
This study has several limitations that should be considered when interpreting the findings. First, the sample size and sampling approach may limit representativeness; respondents were drawn from a single village context and may not capture the diversity of households and stakeholders influencing participation in forest rehabilitation. Second, key constructs such as motivation, perception, knowledge, extension intensity, and “participation” were measured through self-reported questionnaires, which are vulnerable to recall error and social desirability bias, particularly where government programs are involved. Third, the analysis relies mainly on bivariate correlations, which can identify associations but cannot establish causal relationships; unobserved confounders (e.g., prior program exposure, land tenure security, market access, or leadership dynamics) may drive both the explanatory variables and participation. Fourth, participation was divided into stages (planning and implementation), yet measurement differences across stages may affect comparability. Finally, the findings are context-specific and should be generalized cautiously to other rehabilitation sites with different institutional arrangements and ecological conditions.



4. CONCLUSION
This study examined community participation in agroforestry-based forest rehabilitation in the Special Purpose Forest Area (KHDTK) of the Loa Haur Training Forest, Kutai Kartanegara Regency, by distinguishing participation at the planning and implementation stages. The findings indicate that participation is associated with a combination of internal and external factors that differ slightly across stages. Internally, participation at the planning stage is linked to land area managed, proximity to the BDK management center, income level, and intrinsic and extrinsic motivation. During implementation, education level becomes more prominent alongside proximity to BDK, income, and motivation. Externally, participation is consistently associated with BDK rules governing participants’ rights and obligations, land distance, and the age and productivity of agroforestry crops. Government support and the perceived attractiveness of cooperation are also associated with participation in both stages, while the availability of agricultural inputs appears particularly relevant during implementation.

Based on these results, strengthening community empowerment requires a practical focus on capacity and coordination. Priority actions include improving the quality of human resources among both BDK implementers and participating farmers, enhancing technical and managerial skills for forest and agroforestry management, and intensifying program socialization to improve understanding of program rules and benefits. In addition, stronger cross-sector collaboration is needed to address operational constraints, and greater engagement of central government institutions can help improve support mechanisms and ensure program continuity. Overall, aligning institutional support with community needs and incentives is essential for sustaining participation and achieving long-term rehabilitation outcomes.
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