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Social forestry is a strategy for sustainable forest management that empowers local 

communities to utilize forest resources fairly and responsibly. However, its sustainability level 

varies across regions, including in West Nusa Tenggara Province. This study aims to assess 

the sustainability status of social forestry in village forests and formulate strategies for its 

improvement using the Multi Aspects Sustainability (MSA) approach. The selection of the 

three primary aspects in the MSA method-institutional, area, and business-is grounded in the 

principle of balance between social, ecological, and economic dimensions, which are the 

pillars of sustainable development. Theoretically, the integration of these three aspects is 

necessary to create a comprehensive forest management model, where economic success 

(business) must be supported by clear access rights (area) and robust group governance 

(institutional). The research was conducted in three villages: Lenek and Toya (East Lombok) 

and Lunyuk Rea (Sumbawa). Primary data were obtained through surveys and interviews with 

48 respondents, while secondary data came from official documents and reports. The analysis 

combined qualitative and quantitative methods covering three main aspects: institutional, area, 

and enterprise. Results show that the overall sustainability status is in the low sustainable 

category, with an average index of 40-50%. The institutional aspect is the weakest due to weak 

internal management and limited participation, while the area aspect remains vulnerable 

because of inadequate mapping and rehabilitation. The business aspect performs better but 

faces capital and technology constraints. Applying a gradual improvement scenario increases 

the sustainability status to Sustainable, while the optimal scenario raises it to Very Sustainable 

(index > 80%). Strengthening institutions and area management, along with developing 

productive, market-oriented forest-based enterprises, is crucial for long-term sustainability. 
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1. INTRODUCTION

Indonesia, an agricultural nation, has been referred to as the 

"lungs of the world" due to its extensive forest areas [1-3]. A 

substantial portion of the population is employed in the 

agricultural and plantation sectors [4]. However, despite the 

abundance of natural resources in the forestry sector, 

Indonesia still faces various environmental problems, one of 

which is the practice of illegal logging, which causes a 

reduction in forest area [5, 6]. According to the findings, 

Indonesia has been identified as one of the countries 

experiencing the most extensive forest degradation on a global 

scale [7]. The ongoing escalation in deforestation, spanning 

from 2001 to 2023, has led to the conversion of 30.8 million 

hectares of forest land [8, 9]. The rate of forest damage in 

Indonesia has been reported to reach approximately 1.7 

million hectares per year [10]. This condition underscores the 

significance of forest management initiatives that are more 

sustainable and promote the well-being of the community [11]. 

One of the strategic steps taken by the government in 

sustainable forest management is through the Social Forestry 

program [12, 13]. This program includes various schemes, 

such as Village Forests (HD). This initiative aspires to enhance 

community well-being through the implementation of forest 

management practices that are executed by local communities 

and subsequently utilized for the benefit of the surrounding 

community [14, 15]. Village forest management is granted for 

a period of 35 years and may be extended based on the results 

of an evaluation conducted every five years [16]. 

The implementation of Social Forestry (PS) as a sustainable 

forest management system in state forest areas and 

customary/private forests is specifically regulated in 

PERMEN LHK No. 9 of 2021. In this system, local 

communities or customary law communities function as the 

primary agents responsible for enhancing welfare, preserving 

environmental equilibrium, and fortifying social and cultural 

dynamics [16]. However, the implementation of the Social 

Forestry program is not without its challenges, as it 

necessitates a comprehensive and integrated approach. 

A methodology that has been employed in the context of 

social forestry management is the Multi Aspects Sustainability 

(MSA) method. This approach encompasses the simultaneous 
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consideration of three primary components: area management, 

institutional management, and business management. This 

approach aligns with the concept of sustainable development, 

which underscores the balance between social, ecological, and 

economic dimensions [17]. As posited by Pokharel et al. [18], 

the evaluation of sustainability can be conducted through the 

lens of four distinct criteria: forest resources, socio-economic 

benefits, forest management practices, and institutional and 

governance frameworks. This approach enables the evaluation 

of not only the financial aspects but also the environmental and 

social impacts of forest management activities [19, 20]. The 

integration of these three aspects is expected to result in the 

development of a social forestry management model that will 

ensure the continued sustainability of forests while 

concurrently enhancing community well-being and 

contributing to the local economy. 

Therefore, a study was conducted to determine the 

sustainability status of social forestry in village forests. The 

study also sought to identify the stakeholders involved in the 

social forestry scheme. In addition, the study sought to 

determine the driving factors for the sustainability of village 

forest management. Finally, the study sought to determine the 

policy scenario in developing a sustainable village forest 

model in West Nusa Tenggara Province. The selection of the 

three primary aspects in the MSA method-institutional, area, 

and business-is grounded in the principle of balance between 

social, ecological, and economic dimensions. This approach 

aligns with the Institutional Analysis and Development (IAD) 

framework [21], which posits that robust institutional 

arrangements, defined resource boundaries (area), and 

economic viability (business) are fundamental prerequisites 

for the sustainable management of common-pool resources. 

 

 

2. METHOD 
 

The research was conducted in three social forestry villages 

in West Nusa Tenggara Province. The following villages have 

been identified as areas of interest for further study: Lenk and 

Toya Villages in East Lombok Regency and Lunyuk Rea 

Village in Sumbawa Regency. The selection of these three 

locations was predicated on the presence of active forest 

farmer groups (KTH) and the demonstration of robust 

interaction between the community and the forest area. 

 

 
 

Figure 1. Research flow diagram 
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The data utilized in this study encompasses both primary 

and secondary sources [22-25]. Primary data was obtained 

through surveys and in-depth interviews [26] with 

communities surrounding the forest, KTH managers, and 

stakeholders. The data set encompasses social dimensions, 

including participation and institutional factors, economic 

factors, such as sources of livelihood and forest products, and 

ecological factors, such as land cover conditions and 

conservation. Secondary data were obtained from a variety of 

sources, including literature studies [27, 28], official 

documents, government reports, scientific publications, and 

statistical data from related agencies such as BPS and the 

Forestry Service. The survey was conducted using a census 

method on all respondents who met the research criteria, 

namely 16 people per village, for a total of 48 respondents. 

The analysis was conducted using qualitative and 

quantitative approaches, as outlined in the works [28-31]. The 

qualitative analysis process involves a multifaceted approach 

that encompasses data reduction, presentation, and the 

formulation of conclusions. This methodological framework is 

instrumental in elucidating the intricacies of social and 

institutional dynamics. Quantitative analysis was conducted 

through the processing of survey data, employing both 

descriptive and inferential statistics. The results of both 

analyses were integrated within the MSA method framework 

to identify key factors for social forestry sustainability [32-35]. 

Furthermore, a sustainable social forestry model was 

developed and tested on a limited basis through field 

implementation, monitoring, and systematic evaluation to 

assess its effectiveness and potential for replication in other 

areas [36-38]. The research flowchart is depicted in Figure 1. 

 

 

3. RESULTS AND DISCUSSION 

 

3.1 Dynamics and scenarios for improving the 

sustainability of social forestry in Lenek Village 

 

The results of the analysis of institutional, regional, and 

business aspects in aggregate (Figure 2) indicate that all three 

are still in the less sustainable category (Low Sustainable) with 

index values below 50%. The institutional aspect obtained 

35.71%, the regional aspect obtained 44.44%, and the business 

aspect obtained 42.86%. The 50% index value in this analysis 

is defined as a critical threshold or a transition point of 

dynamic sustainability. Scores below this threshold indicate 

that the management system is still highly vulnerable to 

external disturbances and functional failures, requiring 

intervention in sensitive factors to push the status toward the 

"Sustainable" category. The value of 50 on the y-axis 

delineates a condition of sustainability that is still dynamic, 

meaning that the sustainability status can increase or decrease 

depending on the management of sensitive factors [38-40]. 

This finding underscores the need for a robust and well-

managed institutional framework, regional initiatives, and 

business practices to ensure the sustainability of social forestry 

in Lenek Village. 

As illustrated in Table 1, the institutional aspect is the least 

robust and most susceptible, with a percentage of 35.71%. 

Consequently, it is imperative to prioritize its enhancement, 

particularly with regard to the organizational structure, 

internal regulations, and the administration of KTH. This 

condition is consistent with the findings of Yatim et al. [40], 

which emphasized that the effectiveness of community forest 

management is contingent upon the clarity of access rights and 

local institutional governance. The ambiguity in the regulation 

of management rights and coordination between institutions 

frequently leads to suboptimal participation and efficiency in 

decision-making processes [41-43]. Consequently, 

institutional strengthening in Lenek Village must prioritize the 

enhancement of organizational structure, the augmentation of 

cadres' capacity, and the affirmation of the rights and 

responsibilities of KTH. These measures are essential for 

ensuring that the management system operates in a more 

participatory and sustainable manner. 

 

 
 

Figure 2. Aggregate sustainability status of all aspects in 

Lenek Village 

 

Table 1. Sustainability status of all aspects in Lenek Village 

 
Aspect Status Future Condition 

Institutional 35.71 50 

Area 44.44 50 

Business 42.86 50 

 

Conversely, the area aspect exhibits a marginally higher 

value of 44.44%, yet this remains less than optimal due to 

persistent deficiencies in mapping potential and rehabilitation 

activities. The business aspect, with a value of 42.86%, also 

demonstrates that KTH economic activities have not been 

optimal in encouraging sustainability, primarily due to limited 

capital, minimal technology application, and negligible 

government support. These results align with the findings of 

research conducted by Astaman et al. [44], which 

demonstrated that the economic sustainability of communities 

in social forestry areas is significantly influenced by the 

presence of natural resource capital and the adequacy of 

institutional support. Consequently, there is a necessity for 

collaboration among local governments, financial institutions, 

and local business actors to enhance access to financing, post-

harvest technology, and markets for non-timber forest 

products. This collaboration is essential for the development 

of sustainable business mechanisms and the enhancement of 

the well-being of KTH members [45, 46]. 

The social forestry sustainability index value for each aspect 

is depicted in a triangle diagram (Figure 3), where the red line 

indicates the current sustainability status of each aspect. The 

diagram indicates that there are several aspects that require 

further attention and enhancement. The results of the analysis 

of the social forestry sustainability index for the three main 

aspects, namely institutions, areas, and businesses, show that 

the current condition is still in the low sustainable category 

with an average value of 41% (Table 2). This value indicates 

that the institutional management of KTH, area utilization, and 
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economic business activities of KTH still experience several 

obstacles. These obstacles include the lack of KTH 

participation in government programs, suboptimal mapping of 

regional potential, and limited capital and technology in 

business aspects [45-48]. 

 

 
 

Figure 3. Diagram of the index and sustainability status of 

social forestry in Lenek Village 

 

Table 2. Sustainability values of actual conditions and 

scenarios of Lenek Village 

 

No. Aspect 
Current 

Data 
Scenario 1 Scenario 2 

1 Institutional 35.71 53.57 78.57 

2 Area 44.44 72.22 94.44 

3 Business 42.86 78.57 92.86 

Total average 41 68.12 88.63 

Sustainability 

status 

Low 

Sustainable 
Sustainable 

Very 

Sustainable 

 

In the event that improvements are implemented in a 

gradual manner (Scenario 1), the sustainability score of social 

forestry in Lenek Village will undergo a substantial increase, 

reaching 68.12% (Sustainable). This increase is indicative of 

the strengthening of sensitive indicators, including the 

participation of KTH in government programs, the mapping of 

area potential, and business support through capital and 

technology. Conversely, comprehensive and optimal 

improvements (Scenario 2) result in a substantial increase in 

the average sustainability index, reaching 88.63% (Very 

Sustainable). This condition is indicative of robust group 

institutions, optimal management of the area according to 

potential and carrying capacity, and the growth of businesses 

supported by technology and robust market access. 

As demonstrated in Table 3, each aspect exhibits a distinct 

improvement pattern. The institutional aspect demonstrated an 

increase of 17.86 points in Scenario 1 and 42.86 points in 

Scenario 2, with a ΔS2S/ΔS1S ratio of 2.4, suggesting that 

institutions exhibited a high degree of responsiveness to the 

observed overall improvements. The regional aspect exhibited 

an increase of 27.78 points in Scenario 1 and 50 points in 

Scenario 2, with a ratio of 1.8, signifying a substantial impact 

from potential mapping, the development of superior 

commodities, and rehabilitation activities. The business aspect 

demonstrated a 35.71-point increase in Scenario 1 and a 50-

point increase in Scenario 2, exhibiting a ratio of 1.4, 

suggesting a swift response to initial interventions. However, 

the subsequent increase was less substantial compared to the 

other two aspects. 

Table 3. Priority scenarios for social forestry in Lenek 

Village 

 
No. Aspect ∆S1S ∆S2S ∆S2S/∆S1S 

1 Institutional 17.86 42.86 2.4 

2 Area 27.78 50 1.8 

3 Business 35.71 50 1.4 

Average Scenario Priority 1.87 

 

The mean ratio of 1.87 indicates that the optimal 

improvements (Scenario 2) yield nearly twice the 

improvement compared to moderate improvements (Scenario 

1). According to the established order of priorities, 

institutional aspects are identified as the primary area of focus 

for enhancement. Subsequent to these institutional concerns 

are the domains of areas and businesses. Consequently, the 

strategy for enhancing the sustainability of social forestry in 

Lenek Village must prioritize the reinforcement of institutions 

and areas as the fundamental foundation, subsequently 

complemented by the promotion of business development as a 

catalyst for the group's economy [49-51]. 

 

3.2 Dynamics and scenarios for improving the 

sustainability of social forestry in Toya Village 

 

The results of the analysis presented in Figure 4 indicate that 

the three components of social forestry in Lenek Village 

remain in the low sustainable category, with index values 

below 50%. Specifically, the index values for institutions are 

39.29%, for areas are 38.89%, and for businesses are 42.86%. 

This condition indicates that the sustainability of social 

forestry is not yet stable and is still greatly influenced by the 

management of sensitive factors in each aspect. Consequently, 

improvement efforts are needed to achieve a more sustainable 

condition [1]. 

 

 
 

Figure 4. Aggregate sustainability status of all aspects in 

Toya Village 

 

As indicated by the findings presented in Table 4, 

institutional and regional aspects emerge as the primary areas 

necessitating enhancement, given their attainment of the 

lowest sustainability scores, with values of 39.29% and 

38.89%, respectively. The low scores for the institutional 

aspect indicate problems in the organizational structure, lack 

of training, and low member participation in capacity building 

activities for KTH. This condition is consistent with the 

findings of Galudra [51], which emphasized that the successful 

implementation and achievement of KTH program objectives 
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are highly dependent on institutional capacity development 

and the effectiveness of extension services. 

Analogous to the institutional dimension, the regional 

aspect evinces suboptimal management, particularly with 

respect to potential mapping, the identification of regional 

carrying capacity, and the limitation of regional rehabilitation 

activities. Conversely, the business aspect attained the highest 

sustainability score, at 42.86%, yet it was classified within the 

low sustainable category. This situation suggests that KTH 

economic enterprises have encountered challenges in 

achieving optimal development due to limited capital, minimal 

technology implementation, and inadequate support for 

business capacity building. 

 

Table 4. Sustainability status of all aspects in Toya Village 

 
Aspect Status Future Condition 

Institutional 39.29 50 

Area 38.89 50 

Business 42.86 50 

 

 
 

Figure 5. Diagram of the index and sustainability status of 

social forestry in Toya Village 

 

A close examination of these three aspects reveals a 

consistent pattern: the pursuit of sustainability remains 

unattained. Consequently, enhancing the sustainability of 

social forestry in Toya Village cannot be achieved by focusing 

solely on a single aspect. A multifaceted, integrated approach 

is imperative to achieve comprehensive sustainability. This 

approach must encompass institutional strengthening, area 

management, and business development to ensure the 

effectiveness and comprehensiveness of the resulting 

sustainability efforts [52]. 

The social forestry sustainability index value for each aspect 

is depicted in a triangle diagram (Figure 5), where the red line 

indicates the current sustainability condition. The diagram 

indicates that all aspects still require attention and 

improvement. The results of the analysis of the social forestry 

sustainability index for the three main aspects, namely 

institutions, areas, and businesses in Toya Village, show that 

the current condition is still in the low sustainable category 

with an average value of 40.35% (Table 5). This value 

indicates that the institutional management of KTH, area 

utilization, and economic business activities of KTH still 

experience several obstacles. These obstacles include the lack 

of KTH participation in government programs, suboptimal 

mapping of area potential, and limited capital and technology 

in business aspects. 

As illustrated in Table 5, the gradual improvements 

(Scenario 1) resulted in a notable enhancement in the 

sustainability score of social forestry in Toya Village, 

elevating it from the low sustainable category (40.35%) to the 

sustainable category (65.08%). This increase indicates that 

initial steps, such as institutional strengthening, optimizing 

area utilization, and providing capital and technology support 

for economic enterprises, have been quite effective in 

improving sustainability. 

 

Table 5. Sustainability values of actual conditions and 

scenarios of Toya Village 

 

No. Aspect 
Current 

Data 
Scenario 1 Scenario 2 

1 Institutional 39.29 57.14 75 

2 Area 38.89 66.67 94,44 

3 Business 42.86 71.43 92,86 

Total average 40,35 65.08 87.43 

Sustainability 

status 

Low 

Sustainable 
Sustainable 

Very 

Sustainable 

 

In the event that improvements are executed in a 

comprehensive and optimal manner (Scenario 2), the average 

sustainability index experiences a substantial increase, 

reaching 87.43% and thereby entering the Very Sustainable 

category. At this stage, the forest farmer group institution is 

strengthened by good governance and member participation. 

The area is managed according to its potential and carrying 

capacity, and business aspects develop with the support of 

technology, market access, and more stable economic 

networks [53, 54]. 

In the area aspect, the increase in the index value from the 

actual condition to Scenario 1 reached 27.78 points, and to 

Scenario 2 by 55.55 points with a ∆S2S/∆S1S ratio of 2. This 

indicates that the area aspect is very strategic and provides a 

high response to optimal management. Consequently, 

activities such as potential mapping, the development of 

superior commodities, and the rehabilitation and conservation 

of the area are pivotal in enhancing the sustainability of social 

forestry in Toya Village. 

 

Table 6. Priority scenarios for social forestry in Toya Village 

 
No. Aspect ∆S1S ∆S2S ∆S2S/∆S1S 

1 Institutional 17.85 35,71 2 

2 Area 27.78 55.55 2 

3 Business 28.57 50 1.75 

Average Scenario Priority 1.92 

 

Concurrently, the business aspect demonstrated an index 

increase from the actual condition to Scenario 1 by 28.57 

points and to Scenario 2 by 50 points, exhibiting a ΔS2S/ΔS1S 

ratio of 1.75 (see Table 6). This value indicates that the group's 

business increased rapidly in the initial stage of improvement, 

but the increase in the optimal stage was not as large as the 

other two aspects. The mean ratio of 1.92 indicates that 

optimal improvement is capable of providing nearly twice the 

increase compared to gradual improvement. Accordingly, 

institutional and regional considerations are identified as the 

primary objectives in the strategy to enhance sustainability. 

The business aspect, however, is identified as a potential area 

for further development as an economic catalyst for KTH. 

  

3171



 

3.3 Dynamics and scenarios for improving the 

sustainability of social forestry in Lunyuk Rea Village 

 

The results of the analysis presented in Figure 6 

demonstrate that the level of sustainability of social forestry in 

Lunyuk Rea Village varies between aspects, with values 

ranging from less than 50% to more than 50%. The 

institutional component exhibits a value of 46.43%, thereby 

being designated as "Low Sustainable." This designation 

signifies the presence of residual impediments, including the 

dearth of leadership cadres, the underutilization of local 

knowledge, and the limited engagement of KTH in 

government and non-governmental organization (NGO) 

initiatives. This condition indicates that institutions require 

special attention because they are the main foundation in 

maintaining the sustainability of social forestry in the village 

[1, 52]. 

 

 
 

Figure 6. Sustainability status of all aspects in Lunyuk Rea 

Village in aggregate 

 

The regional aspect exhibits a sustainability index value of 

50%, situated at the threshold between the categories of Low 

Sustainable and Sustainable. This condition suggests that 

regional management may be superior to institutional 

management, yet it is inherently unstable and contingent upon 

the caliber of management. To ensure the region attains stable 

sustainability, it is imperative to fortify ongoing initiatives 

such as identifying the region's potential carrying capacity, 

mapping regional issues, rehabilitation activities, and 

increasing land cover. 

Conversely, the business aspect attained the highest score 

of 57.14%, thereby being classified as Sustainable. This 

finding indicates that the economic activities of the KTH in 

Lunyuk Rea Village have achieved a comparatively higher 

level of development in comparison to the other two aspects. 

This is attributable to the group's initial capital, minimal 

business obstacles, and effective monitoring and evaluation 

mechanisms. However, given that its score remains proximate 

to the established threshold, there is an imperative for the 

business aspect to undergo further fortification. This 

enhancement is crucial for enhancing its contribution to the 

well-being of KTH members and the broader sustainability of 

social forestry initiatives. 

The analysis results indicate that the level of sustainability 

of social forestry in Lunyuk Rea Village exhibits variability 

across different aspects. This condition is consistent with the 

findings of Lawasi [53], which identified three primary 

challenges in the implementation of social forestry programs 

in Indonesia: structural constraints, internal farmer dynamics, 

and limited information and technology input. The low score 

on the institutional aspect in Lunyuk Rea Village indicates the 

still weak managerial and organizational capacity of farmer 

groups, as well as minimal synergy between stakeholders, 

which hinders institutional independence. Concurrently, the 

analysis of regions approaching sustainability reveals that 

initiatives such as potential mapping and rehabilitation remain 

suboptimal due to constrained funding and technical 

assistance. The relatively high business aspect indicates the 

existence of local economic initiatives that are beginning to 

develop, although these initiatives are still hampered by 

limited access to training, technology, and market information. 

Consequently, these findings substantiate the necessity of an 

integrated approach encompassing institutional strengthening, 

optimization of area management, and the development of 

knowledge- and technology-based enterprises to enhance the 

sustainability of social forestry. 

 

Table 7. Sustainability status of all aspects in Lunyuk Rea 

Village 

 
Aspect Status Future Condition 

Institutional 46.43 50 

Area 50 50 

Business 57.14 50 

 

Based on Table 7, a future condition score of 50% across all 

aspects indicates that the sustainability status of social forestry 

in Lunyuk Rea Village remains dynamic, meaning each aspect 

has the potential to improve or decline depending on the 

management strategy implemented. A comparative analysis 

reveals that the village exhibits a comparatively superior level 

of sustainability, particularly in the business sector, which is 

indicative of a more robust group economic development. 

However, institutional and regional aspects remain vulnerable 

areas that necessitate reinforcement to ensure the effective and 

organized implementation of social forestry. This concept is 

illustrated in a triangular diagram (Figure 7), where the red line 

signifies the current state of each aspect, while the orange line 

delineates potential improvement scenarios that could be 

implemented to enhance overall sustainability in the future. 

 

 
 

Figure 7. Diagram of the index and sustainability status of 

social forestry in Lunyuk Rea Village 

 

The aggregate sustainability score for social forestry in 

Lunyuk Rea Village is currently 51.19%, which is categorized 

as "Sustainable." The business aspect received the highest 

score, at 57.14%, while the institutional aspect received the 

lowest score, at 46.43%. The incorporation of leverage factors 

into the simulation models for various improvement scenarios 
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resulted in a substantial enhancement in the sustainability 

score. In the realistic improvement scenario, the aggregate 

score increased to 77.12%, categorizing it as Very Sustainable. 

This change indicates that targeted interventions in the 

institutional, regional, and business aspects have strengthened 

the overall sustainability of social forestry, as demonstrated in 

Table 8. 

 

Table 8. Sustainability values of actual conditions and 

scenarios 

 
No. Aspect Current Data Scenario 1 

1 Institutional 46.43 67.86 

2 Area 50 77.78 

3 Business 57.14 85.71 

Total average 51.19 77.12 

Sustainability status Sustainable Very Sustainable 

 

The results of the priority scenario analysis in Table 9 

demonstrate that each facet of social forestry in Lunyuk Rea 

Village possesses a distinct potential for enhancement. The 

highest priority aspect is business, with a ΔS1S value of 28.57. 

This finding suggests that enhancing the business aspect, 

particularly through the development of the community's 

productive economy, will contribute most significantly to 

improving overall sustainability. 

 

Table 9. Priority scenarios for social forestry in Lunyuk Rea 

Village 

 
No. Aspect ∆S1S 

1 Institutional 21.43 

2 Area 27.78 

3 Business 28.57 

 

The regional aspect is the second priority, with a ∆S1S 

value of 27.78, indicating the importance of improving forest 

biophysical management and more optimal area utilization. 

Advancements in this domain are of paramount importance in 

preserving ecological equilibrium and ensuring the economic 

viability of communities situated in forest ecosystems. 

Conversely, the institutional aspect exhibits a ∆S1S value of 

21.43, which, while lower than other aspects, remains a vital 

element in maintaining long-term sustainability. Previous 

studies indicate that efforts to strengthen institutional capacity, 

improve internal mechanisms, and increase participation 

among forest-farmer group members should be prioritized [43, 

44]. 

The findings of this study demonstrate that the primary 

focus for enhancing the sustainability of social forestry in 

Lunyuk Rea Village should be initiated with a business-

oriented approach, followed by an area-based strategy, and 

subsequently an institutional framework. This priority order 

provides strategic direction for strengthening social forestry so 

that sustainability improvements can be achieved more 

effectively and sustainably. 

 

3.4 Dynamics and scenarios for improving the 

sustainability of social forestry institutional aspects in 

three villages 

 

3.4.1 Institutional aspect 

The MSA analysis results (Figure 8) indicate that the 

institutional sustainability index is at coordinates x = 39.29; y 

= 50, categorized as low sustainability. This condition 

suggests that the KTH institution has been established and is 

operational; however, it exhibits internal weaknesses with the 

potential to diminish its sustainability level. 

The analysis yielded several indicators that have been 

identified as potential driving factors for improving 

institutional sustainability. These indicators include the 

frequency of group discussions, participation in capacity-

building activities, types of training attended, involvement in 

government or NGO programs, and the development of local 

wisdom. This finding is consistent with the results of the 

sensitivity leverage analysis, which identified these five 

indicators as the most sensitive variables influencing the 

sustainability of social forestry institutions. 

 

 
(a) Sensitivity leverage variable for institutional aspect 

3173



 

 
(b) Sustainability status for institutional aspect 

 

Figure 8. Sensitivity analysis and sustainability status of the institutional aspects of the three villages 

 

The most sensitive factor influencing the sustainability of 

social forestry from an institutional perspective is the 

frequency of farmer group meetings, indicating that the 

intensity of internal communication is a key factor in 

institutional strengthening (Figure 8). The frequency of group 

meetings is identified as the most sensitive leverage variable 

because it serves as the primary vehicle for building social 

capital through increased trust and active participation. 

Regular meetings function to reduce information asymmetry 

and strengthen collective decision-making processes, which 

ultimately determine institutional effectiveness in managing 

conflicts and resources. Meetings play a role in decision-

making, evaluation, and increasing member participation. The 

infrequency of group meetings may be attributed to a 

deficiency in community trust and an absence of 

comprehension regarding the regulations governing village 

forest management. 

This finding aligns with the perspective put forth by Putra 

et al. [2], Lawasi [53], and Wulandari and Kurniasih [54] 

which posited that the extent of community trust and 

understanding can be gauged by the active involvement and 

backing of farmer groups in the implementation of collectively 

established forest management regulations. The high level of 

trust exhibited by the group members also suggests the 

presence of ongoing communication between the group's 

administrators and its members. 

The subsequent salient factor pertains to the involvement of 

administrators and members in capacity-building initiatives, 

which underscores the significance of human resource quality 

for institutional sustainability. Institutional effectiveness plays 

a crucial role in increasing human resource capacity through 

the provision of various training and mentoring opportunities 

[54]. Training tailored to specific needs, including 

agroforestry, silviculture, and forest farming management, has 

been shown to enhance the technical and managerial 

competencies of the group. Moreover, the involvement of 

KTH in government and NGO programs is a crucial factor in 

strengthening institutions by providing access to capital, 

production facilities, and technical assistance. This finding 

aligns with the assertion in the aforementioned study [54] that 

external entities, including local governments, villages, 

NGOs, and academic institutions, play a pivotal role in 

fostering the enhancement of community institutional 

capacity. 

The final factor to be considered is the development of local 

wisdom in KTH activities. Local values and practices, 

including customary rules, mutual cooperation, and 

environmental rituals, encourage community participation and 

promote forest sustainability through the application of 

conservation principles that have been transmitted across 

generations. Indigenous communities residing in proximity to 

forests are significantly reliant on the surrounding natural 

resources. Consequently, they have devised and implemented 

a variety of regulations and customs to ensure the effective 

management and conservation of these forests. Various 

conservation concepts, such as prohibitions on cutting down 

trees or digging holes, are forms of local wisdom that function 

to protect forests from damage caused by human activities, 

including investment and corporations [55]. 

 

3.4.2 Area aspect 

The MSA analysis results indicate that the regional 

sustainability index for the three villages was 38.89%, which 

is categorized as low sustainability (see Figure 9). This finding 

suggests that the forest area can be maintained, but it requires 

the strengthening of several key factors. Indicators that have 

the potential to improve sustainability include the 

development of superior commodities, mapping regional 

potential, identifying management issues, and forest 

rehabilitation activities. A sensitivity analysis indicates that 

these factors are the most influential variables on the regional 

sustainability aspect. 

The most sensitive factor affecting the sustainability of 

regional aspects is the absence of consistently managed 

superior commodities (Figure 9). Superior commodities play a 

crucial role in driving the local economy and determining 

regional identity; without them, the competitiveness and 

economic value of forest products decline. One strategy to 

promote regional development is to foster the development of 

superior sectors [55]. This sector is expected to strengthen 

regional economic growth and improve community welfare. 

Consequently, the development of strategies aimed at 

identifying local resource potential and determining superior 

commodities with high economic, ecological, and social value 

is imperative. 
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(a) Sensitivity leverage variable for institutional aspect 

 
(b) Sustainability status for institutional aspect 

 

Figure 9. Sensitivity analysis and sustainability status of the three village area aspects 

 

Another salient factor is the absence of comprehensive 

mapping of potential managed areas, which engenders 

ambiguous business planning and decision-making. The 

predominant commodity type is also a sensitive factor; the 

overreliance on a single crop increases the risk of failure and 

reduces biodiversity. This necessitates the improvement of the 

implementation of agroforestry patterns. 

Additionally, the inadequate mapping of managed area 

issues and the insufficient level of rehabilitation activities 

further compromise sustainability. Spatial data plays a crucial 

role in land-use planning, both through terrestrial spatial data 

for small-scale areas and remote sensing data for larger areas. 

However, the limited availability of quality spatial data and the 

lack of comprehensive information on land characteristics and 

suitability for various cropping patterns hinder the 

implementation of forest management [56, 57]. In order to 

maintain the ecological function and productivity of social 

forestry areas, efforts must be made to map critical land, 

control degradation, and increase rehabilitation activities. 

 

3.4.3 Business aspect 

The results of the MSA analysis demonstrate that the 

business aspect sustainability index in the three villages is at 

coordinates x = 42.86; y = 50 (42.86%), indicating a less 

sustainable category (Low Sustainability). This value suggests 

that the KTH economic activities have not been adequately 

supporting the sustainability of social forestry. The position on 

the y-axis, set at 50, signifies the possibility of enhanced or 

diminished performance in the future, contingent on the 

present management of business aspects. A number of 

sensitive factors have been identified as having the potential 

to increase sustainability. These factors include the group's 

initial capital, the use of technology in business management, 

and government support for the strengthening of social 

forestry businesses. 

A business perspective on the sustainability of social 

forestry reveals several sensitive factors that must be taken 

into consideration. These include the group's initial capital, the 

technology used, and government support (Figure 10). The 

majority of KTHs have not yet attained independent capital 
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and are, as a result, dependent on government assistance. This 

reliance poses significant challenges, particularly with regard 

to the continuity of business operations upon the termination 

of assistance. The marginal business income after more than 

three years of implementation is attributed to structural 

barriers, particularly the high dependency on government 

assistance and low adoption of processing technology. 

Without technological innovation and product diversification, 

KTH remain trapped in a subsistence business model that lacks 

a competitive advantage in the market. It also impedes the 

adoption of innovations, including product diversification, 

forest product processing, and the development of marketing 

networks. An increase in capital has been demonstrated to 

positively impact income, as greater capital facilitates business 

growth [58-60]. Consequently, there is an imperative for 

initiatives aimed at cultivating autonomous capital sources 

through the sustainable utilization of forestry products, 

thereby ensuring the continuity of the group's economic cycle. 

 

 
(a) Sensitivity leverage variable for institutional aspect 

 
(b) Sustainability status for institutional aspect 

 

Figure 10. Sensitivity analysis and sustainability status of business aspects of the three villages 

 

In addition to capital, technology, and business training, 

other factors are also crucial to the sustainability of social 

forestry activities. The limited adoption of technological 

advancements has been identified as a key factor in 

constraining production capacity and quality. Concurrently, 

the absence of government-sponsored training programs has 

been cited as a contributing factor to the dearth of knowledge 

among community forestry unit members with regard to the 

processing, packaging, and marketing of forest products. This 

phenomenon gives rise to products that are characterized by 

simplicity and lack competitiveness within the market. 

The utilization of digital technology has the capacity to 

furnish business entities with sustainable competitive 

advantages by means of expanding market access and 

increasing production efficiency [59]. Consequently, a 

strategy is required that encompasses the provision of ongoing 

training coupled with technical assistance in the field. This 

strategy is intended to facilitate the monitoring and 

maintenance of an augmented KTH business capacity. 

Increased productivity and market certainty have been 

demonstrated to contribute to increased group income, which, 

in the long term, supports the achievement of KTH welfare 

[61].
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3.4.4 Repair scenario 

The social forestry sustainability index value for each aspect 

is shown in a triangle diagram (Figure 11), where the red line 

depicts the current sustainability condition. The diagram 

indicates that there are several aspects that require further 

attention and enhancement. The orange line signifies a realistic 

improvement scenario (Scenario 1), while the blue line 

delineates the optimal improvement scenario (Scenario 2). The 

findings of the present study indicate that the three primary 

domains (institutions, areas, and businesses) continue to be 

classified within the low sustainable category, exhibiting an 

average value of 40.35% (see Table 10). Scenario simulations 

are conducted by comparing gradual (Scenario 1) and optimal 

(Scenario 2) improvements to measure the system's 

responsiveness to policy interventions. Scenario 2 

demonstrates a multiplier effect, where comprehensive 

improvements in area and institutional aspects simultaneously 

can double the sustainability index compared to partial 

improvements. This value indicates that the institutional 

management, area utilization, and economic business 

activities of the KTH have not been operating at their optimal 

level. This is primarily due to three factors: first, low 

participation in government programs; second, suboptimal 

mapping of area potential; and third, limited capital and 

technology in the business aspect. 

 

 
 

Figure 11. Diagram of the index and sustainability status of 

social forestry in the three villages 

 

Table 10. Sustainability values of the actual conditions and 

scenarios of the three villages 

 

No. Aspect 
Current 

Data 
Scenario 1 Scenario 2 

1 Institutional 39.29 57.14 78.57 

2 Area 38.89 61.11 88,89 

3 Business 42.86 78.57 92.86 

Total average 40.35 65.61 86.77 

Sustainability 

status 

Low 

Sustainable 
Sustainable 

Very 

Sustainable 

 

In the event that improvements are made incrementally 

(Scenario 1), the sustainability score increases to 65.61%, 

which is categorized as "Sustainable." This enhancement 

underscores the efficacy of fortifying sensitive indicators, 

including member participation, the identification of superior 

commodities, and capital and technological support, in 

enhancing sustainability status. Conversely, comprehensive 

and optimal improvements (Scenario 2) propelled the average 

sustainability index to a substantial increase of 86.77% (Very 

Sustainable), indicative of robust group institutions, area 

management in accordance with potential and carrying 

capacity, and expanding group businesses bolstered by 

technology and stable market networks. 

As illustrated in Table 11, each facet of social forestry 

exhibited enhancements, exhibiting disparate degrees of 

responsiveness. With respect to the institutional aspect, the 

index demonstrated an increase of 17.85 points in Scenario 1 

and 39.28 points in Scenario 2, exhibiting a ratio of 

∆S2S/∆S1S = 2.2. This finding suggests that comprehensive 

improvements exert a more than twofold impact compared to 

moderate improvements. This finding suggests that 

institutions exhibit a high degree of responsiveness to the 

enhancement of regulations, administration, leadership, and 

member participation. Conversely, the area aspect 

demonstrated a marked increase in the index, with an increase 

of 22.22 points in Scenario 1 and 50 points in Scenario 2, 

resulting in a ratio of 2.25. This observation signifies the area 

aspect as the most strategic, given its capacity to elicit a 

pronounced response to optimal improvements, particularly 

through potential mapping, the development of superior 

commodities, and heightened area rehabilitation and 

conservation activities. This finding aligns with the 

perspective outlined by Firmansyah [62], who asserted that 

scenario determination is derived from a comparative analysis 

of changes in value between actual conditions and the 

reference scenarios, with the value in Scenario 2 being at least 

twice as substantial as that in Scenario 1. This provision 

delineates the degree of ease in making adjustments to driving 

factors to augment the level of sustainability. 

 

Table 11. Social forestry priority scenarios for the three 

villages 

 
No. Aspect ∆S1S ∆S2S ∆S2S/∆S1S 

1 Institutional 17.85 39.28 2.2 

2 Area 22.22 50 2.25 

3 Business 35.71 50 1.4 

Average Scenario Priority 1.95 

 

From a business perspective, the index demonstrated a 

35.71-point increase in Scenario 1 and a 50-point increase in 

Scenario 2, exhibiting a ratio of 1.4. This suggests that the 

business aspect exhibited a swift improvement in the initial 

stage; however, the subsequent enhancement was less 

substantial in comparison to the other two aspects over an 

extended period. The mean ratio value between scenarios was 

1.95, indicating that optimal improvements resulted in nearly 

twice the improvement compared to moderate improvements. 

In light of these findings, the primary focus of efforts to 

enhance the sustainability of social forestry should be directed 

towards the regional and institutional dimensions that 

demonstrate the most significant potential for enhancement. 

Subsequently, attention should be given to the business aspect, 

recognizing its role as a catalyst for the group's economic 

growth. 

 

 

4. CONCLUSIONS 

 

The findings of this study indicate that the sustainability of 

social forestry in village forests in West Nusa Tenggara 

Province is predominantly classified as "less sustainable" 

(Low Sustainable), with an average index of approximately 

40-50%. The institutional aspects of the business are the 

weakest link, as the area is in a vulnerable position. While the 
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business aspects are relatively stronger, they are still 

constrained by factors such as capital, technology, and market 

conditions. The primary factors contributing to this initiative's 

success include institutional strengthening, optimization of 

area management, and the development of village forest-based 

economic enterprises. The implementation of suitable policy 

scenarios has the potential to elevate the level of sustainability 

to the Sustainable or Very Sustainable category, provided that 

it is executed in an integrated manner and aligns with local 

characteristics. 
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