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Abstract

:

This study is an analysis of the main criteria and indicators utilised in strengthening local institutions in charge of forest management towards dealing with forest fire incidents in Riau Province, Indonesia. Data were collected using in-depth interviews and observation. Out of the 120 questionnaires distributed to stakeholders, 81 responses were received and analysed using Microsoft Excel and with structural equation modelling (SEM) techniques using SPSS and SmartPLS. Four dimensions, including organization, capacity, authority, and governance, were respectively measured using ten indicators. The results showed a significant correlation between local institutions and these dimension variables in highlighting forest management issues. The results suggest a need to strengthen local institutions’ institutional arrangements and their capacities in order to ensure the effective management of natural resources, which may be achievable through the support and co-operation of government institutions and communities.
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1. Introduction


A forest fire can be caused either naturally or by human action. Only 20% of recorded forest fires were naturally caused, whilst the remaining majority of the incidents were due to human actions [1]. These actions include land use conversion, clearance, mismanagement, and exploitation. Many of these actions have been linked to globalised and extractive activities, such as beef cattle production in Brazil, cocoa production in West Africa, and the palm oil industry in Southeast Asia [2]. In Indonesia, the leading causes of forest fires are land-clearing practices by small-holder farmers for palm oil plantations and the interplay of elite interests [3]. Forest fires in the country have global significance because they cause haze and smog that can potentially affect the entire Southeast Asian region and also increase global CO2 emissions with climate change effects [4]. Therefore, there is a need for an in-depth understanding of the causes and consequences of forest fires [5].



Many studies have examined the critical role of local institutions in dealing with overexploitation of natural resources [6,7]. For example, local institutions have the ability to mitigate disasters by using modern systems combined with the familiarity of the locals to determine the flow of resources, knowledge, and information to different geographical units and social groups [7]. Population growth and development of local roads are causing deforestation, which could be addressed by relevant governmental institutions [8].



Open dialogue can be a tool to build local institutions to ensure forest sustainability. However, this requires capacity, time, institutional space for dialogue among actors, and trust building and there are numerous constraints, including unclear responsibilities and organizational inertia [9]. Therefore, there is a need for collaboration at all levels to establish the mechanisms required to achieve sustainable agreements and protect the long-term benefits of forests. The lack of adequate resources, such as finance, knowledge, training, and technology, limits the ability of local units to mitigate forest fires [10]. Several types of research on the annual Indonesian haze have been conducted [11]. However, studies on the capacity of local central institutions to tackle forest fire issues remain scarce.



The aim of this research was to examine the above-mentioned issues and develop the criteria and indicators (CIs) required to strengthen the capacities of local institutions in Indonesia to mitigate forest fires. It is important to evaluate government efforts in strengthening local institutions that tackle forest fire incidents. The dependence of these areas on natural resources should be considered when designing a sustainable forest management framework. Accordingly, this study was conducted in an area with the most intense forest land-use activities in Indonesia and where the worst forest fire incidents have been recorded: the Bengkalis regency of Riau Province [12]. Primary data were collected and then analysed using Microsoft Excel and with structural equation modelling (SEM) techniques using SPSS and SmartPLS. We identified four dimensions, namely organization, capacity, authority, and governance, which were respectively measured using ten indicators.




2. Literature Review


2.1. Institutional Approaches to Resources Management


Institutions include formal and informal institutions, norms of behaviour, and community-based arrangements [13,14]. Formal institutions include laws, rules, and regulations while informal institutions include codes of conduct, habits, and customs, and collectively these determine how people shape and organize all forms of repeated and structured interactions, including in families, neighbourhoods, markets, businesses, sporting associations, and places of worship [13,14,15]. The institutional approach, conceptually, argues that there is a difference between the rules and the players [13].



An organisation is a formal or informal entity defined by common economic purposes and objectives. Meanwhile, “institutions mainly define social practices and interactions between the stakeholders in a game or a code of ethics” [14]. On the contrary, some problems can be observed with this exposition by North. It does not provide sufficient clarity concerning the differences between institutions and organisations [16]. The approach developed by North and Ostrom can help us understand how decision making takes place in a context of interdependence, how rules can construct behaviours, and when such rules may be modified [16]. Such rules may take into account who should be included, who should have voting rights on important decisions, how these decisions are monitored, how violators are punished, and so on. At the outset, the distinction between institution and organisation may not be readily apparent and this can cause some ambiguity and misinterpretation [17,18].



The second ambiguity is the difference between formal and informal restrictions [16]. Certain individuals identify “formal” rules as being legal, while “informal” rules are classified as non-legal, but this might not present a problem. While formal institutions can be considered as having been designed, informal ones can include spontaneous institutions, and there is a distinction between pragmatic and organic organisations [16]. Accordingly, procedures used to represent institutions and rules must be put into practice with great caution. In addition, an institution can also be defined as a body of norms, rules, and practices used in forming stakeholders’ behaviour and expectations [19]. Operational rules guide decision makers in permitting and restricting actions, in accumulating regulations to be enforced and procedures to be obeyed, in sharing or omitting information, and in rewarding or punishing actions or the lack of them [14]. Norms have further been explained to be all the settings applied to define appropriate behaviours, create reasonable living without being excessive [14], and facilitate building reputations.



However, the law is formulated by the government and is applied to society, and it is compulsory because a citizen is not allowed to choose the laws to follow or ignore [20]. The law is also binding on those it affects and has a civic quality consisting of codification, publicity, and enforcement [20]. The law provides the people with rights and promises equal treatment for all [21].




2.2. Institutions and Agency of Resources Management


Local government and local authorities can play an important role in identifying, delineating, and controlling natural resources [20,22,23]. The institutional method facilitates responding to common tragedies by providing the opportunity to create rules for quantity, method, and time in sustainably producing and utilising resources [14]. However, culture, traditions, and other social structures may result in the emergence of a variety of institutions [24]. To some extent, the exploration and empirical evaluation of socioeconomic or biophysical factors are distinct from institutional influence [14].



Institutions need to be constructed and adjusted by considering the observed multi-scale diversity of regulations for social behaviour. The principles of institutional analysis have been modified by Ostrom to develop an institutional analysis and development (IAD) framework, shown in Figure 1, in order to address a range of common pool resources and to “…systematise diagnostic, analytical, and prescriptive capabilities” [14]. Such a framework also supports the accumulation of knowledge from empirical studies and the assessment of previous reforms [20].



Exogenous variables are outside the model and are thus beyond the decisions and actions of the individuals and institutions we are studying. Hence, this framework is mostly used to set arbitrary external conditions rather than to achieve more realistic behaviour in a model [25]. After understanding the initial structure of an action arena, the institutional analyst can execute two more steps. In the first step, the structure factors are fully explored and evaluated [14] and, from this point of view, the arena functions as a set of variables dependant on other factors [26]. The second step explicitly examines how the common understanding of rules, real world conditions, and the nature of the community affects the values of variables that characterize the field of action [27]. In this case, the formulated policies affect operational decisions made by individuals with a direct impact on the physical world [19].



Previous studies have examined institutions relating to decentralized forest management in Riau province and observed the absence of institutionalism in forest governance [28]. Such institutional deficiency can be traced back to the futile expectations of organizations in natural resources management [29,30]. As already mentioned, there are many reasons why local institutions are required to manage resources sustainably [31]. First, government policies have failed due to the scarcity of the resources, such as funding and human resources, needed to support the intended targets [26]. Second, local self-organization is capable of adapting to the common resources dilemma and promoting sustainable utilization [14,24,32]. Third, most policies rely on textbooks and are often indifferent to what is happening on the ground, making local contexts the best area for strategy to be employed [33]. Additionally, participation is considered a key method for redistributing and reassigning resources [34,35].



There are several other strategies that must also be considered in developing community performance [35]. Improving the promotion of the decentralization and participation of local institutions in managing and reallocating natural resources is an appropriate measure [36]. A further measure is the creation of a legal framework to establish rules and enforce laws. Furthermore, equal relationships should be maintained with other stakeholders, like local authorities and investors [37]. Institutional transparency is also needed to support the information-equality system among stakeholders and, finally, the flexibility and adaptation of cooperative partnerships are of no less importance. Natural resource management should be built with an effective, equitable, and efficient system [38]. In this case, effectiveness is expected to deal with the public’s short-term interest, while the long-term objectives must ensure sustainability. Moreover, equitability should address the diversity of stakeholders, while efficiency must ensure reasonable costs for gathering information and implementing, monitoring, and enforcing the policy [39]. This therefore shows that good natural resource management is a combination of several indicators and requirements linking and complementing each other. For this research, the analysis of selected local institutions in managing natural resources has several criteria and ten indicators, as shown in Figure 1, with those in bold characters being the main focus.





3. Materials and Methods


Fieldwork was conducted in Riau Province, mainly in Bengkalis regency, because of the high rate of forest fires and deforestation in the area; furthermore, more than half of the forest fires occurred in the peatland areas. In this province, the tropical lowland rainforests have degraded not only due to the forest fires but also due to the conversion of forests into areas for monoculture cash crops, such as oil palm and pulpwood plantations [40]. Deforestation has become a significant danger not only to Indonesia but also to the global environment [41]. Moreover, the Bengkalis regency has experienced the highest number of forest fires, with seven sub-districts recorded to be significantly vulnerable [41].



The annual haze was observed from 2004 to 2016, which later led the provincial and regional governments to implement more than 15 regulations. Furthermore, there were over 98 government agencies tasked to manage the issue. However, there has been limited involvement from the local community. Data were gathered using questionnaires that were designed to provide demographic information and obtain responses to inquiries concerning variables under a composite and reflective measurement model related to the stakeholders. In this study, by “stakeholders” we mean the public servants in the provincial, regional, sub-district, and village office levels; activists from environmental non-governmental organizations (ENGOs); small-holder palm oil farmers; fire care community (FCC) members; and villagers living in and around the forest areas (Table 1). Factors affecting local institutions, such as organization, authority, governance, and capacity, as well as the impacts of each of these variables on each other, were included in the analysis. From a total of 112 questionnaires distributed to these stakeholders, 81 were completed (giving a response rate of 72.5%) and then analysed. The remaining 31 were dropped due to incomplete and invalid responses. Moreover, maintaining completeness and validity in order to provide a comprehensive picture of all the interested parties and their respective degrees of participation in forest management from 2016 to 2019 was considered crucial.



Microsoft Excel was used to organize the data. Statistical Packages for Social Sciences (SPSS) and SmartPLS were used to analyse and create a structural equation model, respectively. SEM has been suggested by Hair et al. (2014) for use in exploratory research [42]. In most cases, the equation with the highest number of independent variables is considered to determine the minimum number of observations needed to detect an effect reliably. The equation is formed as follows:


Y = α + b1X1 + b2X2 + b3X3 + b4X4 + e








where Y = institution, X1 = organization, X2 = capacity, X3 = authority, X4 = governance, b1, … b4 = coefficients, α = constant, and e = error.



The model analysed the welding process of the variables and resolved them by assessing the larger values under a regular probabilistic model with different software, such as AMOS, EQS, and Mplus [43]. As indicated earlier in this article, SmartPLS was also deployed for this model by using the partial least squares method to analyse the differential composition of the variables. This method has low requirements and considers the range of measurements, number of samples, irregularities, and residual distributions [44]. This method and software are part of a growing trend in academic research, and they are based on regression. A component-centred approach was utilised to depict the directed dependencies among a series of variables [42]. SmartPLS analysis suggested a minimum sample size of 81 informants, assuming a medium effect size (f2 = 0.150), a statistical power of 0.8, and a significance level of 0.05 [45]. In its current form, PLS-PM is a full-fledged variance-based estimator with the ability to estimate linear, nonlinear, recursive, and non-recursive structural models. It is capable of dealing with models containing new and latent variables [5].



SmartPLS was used in an iterative method to assess latent variables through two different types of manipulations. First, it aided the computation based on the relationship between observable and latent variables using an outer estimation approach. In this study, institutions were used as the latent variables and assessed using the linear combination of observable factors, such as organization, capacity, and authority. The bootstrapping of SmartPLS was used to conduct a significance test on the indicators in the local institution. Table 2 shows that all the indicators were retained and able to describe the management of natural resources, as presented in Figure 2. The impacts of several factors on local institutions were also observed to be significant in terms of forestry management. Correlation and partial-correlation analyses were conducted to determine the indicators’ correlations with the dependent variables.




4. Results


All criteria and indicators used were adapted from the literature and adjusted to fit the objective and context of this study [14,24,35,36,37,38,39,40,41,42,43,44,45,46,47,48]. Moreover, significant impacts of the four variables and the other ten indicators were observed on the local institutions, and this was true for all the variables that did not attenuate the relevant coefficient. The variations between local institutions and formalization of forest governance through institutionalism were established.



The correlation between governance and local institutions was initially described by determining the significant and insignificant variables [49]. As posited, the relationship between local institutions and the proposed variables was significant. The empirical result was consistent with previous studies, showing that some factors of forest management exhibited significant effects on local institutions. Surprisingly, 4 of the 15 values contributed significantly to the total indicators according to the analysed questionnaire data. The informants indicated how much they agreed with these statements using a five-point Likert scale ranging from ‘‘totally disagree” to ‘‘totally agree,” after which the responses were categorized. The institution with four indicators and an additional sub-variable from the questionnaire was used as the primary variable, as shown in Table 2. The results showed that the four indicators were part of the most significant issues affecting forest management, as presented in Figure 2, while the other indicators had no significant relationships.



The constructs were applied to measure the institution variables, including organization, capacity, authority, and governance, with the use of PLS software, which is reported to be a full-fledged estimator with the ability to deal with reflective and causal–formative measurement, as well as composite models. In this study, variables and indicators were the first step of regression and were followed by the independent constructs, which were assessed simultaneously to ensure that their effects were noticeable in the model. Structural equation modelling includes latent variables, which are drawn as circles. Observed or measured variables are shown as squares. Moreover, the equations of the institution model specify the hypothesized relationships among latent variables. We include one hypothesized structural model in the composite model in Figure 2. In the institution model, we figured out the significant and non-significant correlations between the variables that were presented in the regression results of the local institution models. The preferences and attitudes of actors towards other organizations and their involvement in forest governance were examined and the influence of organizations, authority, capacity, and governance on institutions was also evaluated. The results demonstrated the positive and significant effects that these indicators have on encouraging local institutions in forest management, as shown in Figure 3, with the significant variables marked in grey with bold script and the insignificant ones in white.



Dimension 1—organization: Based upon the analysis, four indicators had statistical significance in relation to organization, namely government roles, with a p-value of −0.091; local engagement, with −0.379; role changes, with 0.005; and function, with 0.111. The level of confidence used in this research was 95%; hence, a p-value equal to or less than 0.5 was considered acceptable [50,51]. The results showed that a conceptual model is very important in explaining the formation of local institutions. The “government roles” variable can provide authority and clarity, promote successful collective action, and reflect the importance of cultural context when designing institutions [20,52]. The potential effect on local engagement and role changes of the related institutions was also analysed, and regulations were found to exist only “on paper”, without any form of practical application for local engagement. For example, forest monitoring and evaluation, as an effort to organize and engage the local community, involve patrols that are expected to be regulated by the government to ensure that resources from forest areas are not extracted illegally or legally.



Dimension 2—authority: Based upon the analysis, four indicators were found to be significant in relation to authority: community engagement, with a p-value of 0.09; forest access, with −0.063; forest production, with −0.226; and forest for benefits, with 0.033. Even though these values were considered significant [48], a significance level of less than 0.05 could be considered accepTABLE depending on the measurement used. The institutional structure was suspected to be established based on the authority to falsify community engagement and strengthen value-based forest access in order to increase the income and incentives of small-holders involved in forest governance activities. Moreover, government authority was found to be required throughout the supply chain and to ensure traceability throughout the structure. Hence, government authority creates rigidity in resolving forest governance [23].



Similarly, Dimensions 3 and 4, which were capacity and governance, respectively, also had verified relationships with the institution model. The regression coefficients showed that the indicators of capacity were significant, as observed in relation to distribution, which had a p-value of 0.114; knowledge understanding, at 0.130; and knowledge on land use, with 0.039. However, despite their high values, it is possible to consider them as acceptable, depending on the measuring method [52]. The indicators of governance were found to influence local institutions, as indicated by the p-values recorded for legality, which was −0.084; organization function, at −0.329; ownership, at −0.429; and uncoordinated regulation, at −0.176. These factors were judged to be very important in strengthening local institutions. For example, the government needs to provide legal protection for communities in terms of forest land-use access because there may be overlapping land ownership statuses due to uncoordinated regulations. The consistent PLS (PLSc) algorithm was deployed to ensure the consistency of the results with the factors used. The model showed a significant effect of the coefficient on the institutionalism model, as indicated in the overall results presented in Table 2.



Previous studies contend that institutional quality affects institutional performance [14,48,53,54]. Institutional structures are also believed to be dependent on variables such as institutional-based organizations, which consist of functions like government roles, integration of natural resources from different sectors, and local government units [55]. Furthermore, local engagement and uncoordinated regulation contain some norms and legal systems at the societal level, ease the risk-taking process, and strengthen institutions. Stable legal, political, and social engagement significantly affects sub-national institutions and meaningful political decentralization [48].



Institution-based authority focuses on how and when government institutions attempt to perform their authority and successfully strengthen institutions for ecological sustainability through local engagement [56]. This is important in situations where significant and insignificant indicators are relatively weak and fragmented. For example, if economic activities are largely unregulated, the efforts of governmental bodies to convey and resolve those problems among distinct groups and stakeholders will not be easy to consider in terms of the results of indicators of forest production and forest benefits in the process of strengthening local institutions.



Concerning institution-based governance and institution-based capacity, the administrative function was found to reflect natural resource governance while forest land use and land-use knowledge were found to control the legality and ownership of the land [6,57]. Moreover, forest governance involves the participation and shared management responsibilities of local institutions through coordinated regulations and functions [58]. However, having a lesser capacity can result in a lack of resources and accountability, while an insufficient transfer of power can affect governance by causing the marginalization of the local community.



Some areas of interest for the development of local institutions include ownership, organizational function, uncoordinated regulation, local participation in forest resource access and allocation, institutional values at differing levels of local government, recognition of the differences among groups with conflicting interests, and ensuring sustainability [59]. It is essential to understand the impact of local institutions and collaborations among actors on forest governance. In order to facilitate effective utilization of natural resources, local communities with strong informal institutions should be encouraged and strengthened. This is necessary because forest governance evolves out of hierarchy or authority based on the influence of several institutions and political movements, and this has resulted in many communities lacking functioning administrative institutions, adequate boundaries, and the organizational capacity to manage access to forest lands [53].




5. Discussion


Four significant variables, namely ownership, organization function, uncoordinated regulation, and local engagement, were tested and found to affect the process of strengthening local institutions. The results were reasonably consistent with the model since additional variables were discovered to lack significance in relation to the measurement, as shown in Figure 2. The results highlight some factors to focus on, including land ownership, small-holder farmers, local elites, and industrial plantation sectors. In this case, the small-holders in the surrounding forests have been observed to lack coordination in land distribution. Hence, the major weaknesses of local institutions are the lack of flexibility and inertia with regard to innovation, thereby resulting in unequal land distribution and deforestation [48,60]. In addition, local engagement should be encouraged to integrate those who own and manage land through participation in forest governance practices, while the government should transparently formulate and enforce adequate regulations through organizational functions with related institutions.



The correlations between these variables and efforts towards strengthening local institutions in forest management were examined through analysis with SmartPLS of forest land-use groups in the Bengkalis regency. The results show that formal institutions alone are less effective in the sustainable management of local resources [61] because they are typically designed for a particular purpose [52]. This is not to say that formal institutions are not at all needed but that, on their own, they are not the solution to the complex problems of forest management. They need to be adaptable and dynamic and the formal institutions need other informal institutions that temper, regulate, oversee, and monitor their behaviour through norms and citizen involvement. For this, civil society institutions and other forms of local deliberative forums are crucial. This argument needs further support through thorough studies [14,24,32]. Local self-organization was also found to be a useful means to solve the common resources issue and enhance natural resources utilization.



Furthermore, it is important to understand the concept of local institutions in terms of disentangling institutional features, such as the lack of government recognition of the two-way relationship between institutions and natural resource management, which is reflected in their weak role in forest management. The importance of appropriate institutions in empowering local communities to reduce threats and improve forest conditions has also been emphasised [62]. However, a standard approach was used to measure local institutions with different variations observed in the results, ranging from variables with significant correlations to those with none, See Figure 4.



The estimated variables and adjusted coefficients show that the significant influences of organization, authority, governance, and capacity on local institutions are likely to be driven by the observed variables. Moreover, Figure 2 shows a substantial relationship between institution and governance in terms of forest management. This means that when there is a lack of forest governance, other variables, such as organization, authority, and capacity, are equally insignificant in promoting sustainable and profitable forest management. There is a need for the local government to continuously engage with stakeholders in the management of forest resources. For instance, the community can be tasked to manage one of the institutions in the long run and to produce the best form of governance; there is thus a need for the provision of significant organization, authority, and capacity. The findings also show that the disintegration of institutional norms indirectly increases illegal logging and degradation and, consequently, reduces the carrying capacity of the forests due to insignificant values of pressures.



Moreover, strengthening the functions of local institutions in the management of forest systems is expected to have a tendency to become more challenging in the future due to the absence of multi-stakeholders. This means that the inclusion and involvement of stakeholders are required, as observed in the values obtained for ownership, organization function, uncoordinated regulation, and local engagement indicators. Local communities, when empowered with sufficient information, transparency, and organizational capacity, have the ability to utilize natural resources in such a way as to reduce their reliance on the forest, as observed in the improvements in institutional quality and forest quality recorded with institution-based communities. This also helps to enhance local institutions and produce more benefits from forest resource management by which society can derive more uses from biodiversity.



In terms of ownership, three categories were identified: first, areas where forest utilization rights have not changed, and the trees are still standing; second, forest areas that have been cultivated or have degraded lands, which most areas in Bengkalis are categorized as; and third, overgrown or planted forests with land degraded by agricultural practices. However, changes in land use were reported to have rapidly increased due to several factors, such as high population growth and migration driven by oil palm plantations. Substantial changes in ownership of burned lands were observed in transfers from private ownership to elite businesses or political actors, as well as through self-identified factors motivated by profit-oriented activities [37]. Local communities are the main actors in the decentralized management of natural resources [24]. This is associated with the key role they play in shaping outcomes by being the beneficiaries of positive results and the victims of negative ones.



The ability of the organizational function to strengthen local institutions is based on smaller administrative villages, desa, and this results in an overlap in the rules and functions of forest management, leading to problems among stakeholders at the district, sub-district, and village levels. Theoretically, the relationship between organizational and institutional functions is initially assessed through changes in local institutions. At the same time, decentralization ideally includes the distribution of rights and the authority to manage resources to local communities or local government organizations [35,63,64].



While we have shown that formal institutions alone are not a total solution, strong organizational function and dynamic local institutions are still required for the successful implementation of natural resources management [14,35]. Uncoordinated regulation can restrict the capacity of these institutions to manage and use resources effectively. Stability requires strong and fixed regulations but this may result in rigidity and subsequently lead to the bypassing of regulations through corrupt practices. The need for stable regulation should be counterbalanced by the flexibility and adaptability of local level institutions. This requires a dynamic set of regulations and the capacity to provide transparent and dynamic negotiation processes or threshold conditions to allow for relaxing the regulations. The government needs to formulate forest-based regulations at the village level and involve multi-stakeholders to ensure efficient enforcement. Furthermore, another key factor is local management, as indicated by the capacity for planning and the lack of knowledge regarding forest land-use management. Therefore, the structure of local institutions needs to be strengthened by integrating local engagements in sustainable management practices to ensure reduced deforestation and forest degradation.




6. Conclusions


The current study aimed to make an original contribution with regard to institutional arrangements and dynamics in forest management and governance and how these can help reduce forest fires or improve the regulation of forest use by engaging local stakeholders and empowering such stakeholder communities. We developed and used four criteria and 40 indicators in this study. In the context of the organization, four indicators, namely government roles, local engagement, role changes, and function, were found to be significant; however, only government roles and local engagement had substantial influences on efforts to strengthen local institutions. In terms of authority, four indicators were also observed to have a significant influence—community engagement, forest access, forest production, and forest benefits. However, forest access and forest production should be prioritized due to their high values.



Capacity and governance also confirmed the model’s linkages. The regression results indicated that capacity measures such as distribution, knowledge, comprehension, and knowledge of land use were all significant. Additionally, governance factors such as legality, organisational function, ownership, and uncoordinated regulation were determined to be relevant. However, the most important factors influencing local institutions were found to be legitimacy, administrative structure, ownership, and uncoordinated control.



The results exhibit the complexity of local institutions in forestry management in the Bengkalis regency. The pursuit of governance supported by organization, authority, and capacity is required in order to effectively reduce pressure on forest resources, such as measurement based on current issues, as observed with ownership, organization function, uncoordinated regulation, and local engagement. This can help to strengthen local institutions in sustainable forest management. With regard to the policy issue, institutional arrangements with a capacity to ensure effective natural resource management may be achieved with the support and cooperation of government institutions and communities.
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Figure 1. A framework for institutional analysis (source: [14]). 






Figure 1. A framework for institutional analysis (source: [14]).



[image: Forests 12 00704 g001]







[image: Forests 12 00704 g002 550] 





Figure 2. Development and measurement of indicators to strengthen institutions, 2020 (source: analysed and visualised with SmartPLS 2020). 
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Figure 3. Bengkalis, Riau Province, in Sumatra Island, Indonesia (source: modified with Q-GIS, 2020). 
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Figure 4. Scatter plot of correlations between local institutions and the indicators’ variables in the Bengkalis regency (source: analysed and visualised with SmartPLS 2020). 
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Table 1. Figures for the selected stakeholders and respondents.






Table 1. Figures for the selected stakeholders and respondents.





	
Count




	

	
X2

	
Total




	
Chairs of Institutions

	
Members of Boards

	
Staff

	
Society






	
X1

	
Province

	
28

	
0

	
0

	
0

	
28 (35%)




	
Regency

	
1

	
18

	
1

	
0

	
20 (23.8%)




	
Villages (small-holders, fire care community (FCC))

	
0

	
0

	
20

	
2

	
22 (27.5%)




	
NGOs

	
0

	
0

	
0

	
11

	
11 (13.8%)




	
Total

	
29

(36.3%)

	
18

(21.3%)

	
21

(26.3%)

	
13

(16.3%)

	
81

(100%)
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Table 2. Correlation results for significant variables (dimensions) related to strengthening local institutions, 2020.
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	Organization
	Authority
	Capacity
	Governance
	Institution





	Clearness_of_policy
	
	0.616
	
	
	



	Community_access
	
	
	0.676
	
	



	Community_depending_resources
	
	
	0.201
	
	



	Community_engagement
	
	0.099
	
	
	



	Controlling
	0.566
	
	
	
	



	Distribution
	
	
	0.114
	
	



	Economic_activities
	
	0.352
	
	
	



	Equity
	
	
	
	0.412
	



	Forest_access
	
	−0.063
	
	
	



	Forest_fires
	0.204
	
	
	
	



	Forest_income
	
	0.530
	
	
	



	Forest_management
	
	
	
	0.469
	



	Forest_production
	
	−0.226
	
	
	



	Forest_administration
	
	0.330
	
	
	



	Forest_allocation
	
	0.213
	
	
	



	Forest_for_benefits
	
	0.033
	
	
	



	Forest_issues
	0.433
	
	
	
	



	Forestry
	
	
	
	
	1.000



	Function
	0.111
	
	
	
	



	Government_roles
	−0.091
	
	
	
	



	Information_distribution
	
	
	0.402
	
	



	Knowledge_understanding
	
	
	0.130
	
	



	Knowledge_land_use
	
	
	0.139
	
	



	Land_owner_participation
	
	
	
	0.257
	



	Legality
	
	
	
	−0.084
	



	Local_engagement
	−0.379
	
	
	
	



	Market_demands
	
	0.240
	
	
	



	Multi_stakeholders
	
	
	
	0.176
	



	Mutual_understanding
	
	
	0.149
	
	



	Organization_function
	
	
	
	−0.329
	



	Ownership
	
	
	
	−0.429
	



	Participation
	
	
	0.480
	
	



	Performance
	
	
	0.503
	
	



	Personnel
	0.352
	
	
	
	



	Political_interest
	
	
	
	0.285
	



	Professionalism
	0.638
	
	
	
	



	Regulated
	
	
	0.390
	
	



	Role_changes
	0.005
	
	
	
	



	Stakeholders_roles
	
	
	
	0.739
	



	Uncoordinated_regulation
	
	
	
	−0.176
	



	Operational
	0.495
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