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Abstract 
‘Participatory’ approaches to forest management have been promoted as a means of returning rights 
historically removed, and as a way of managing natural resources sustainably, fairly, and to improve 
livelihoods in communities. Top-down models of community-based forest management take the 
perspective that if people feel ownership over, have a voice in decisions about, and can benefit from 
surrounding ecosystems, then they will be motivated to maintain and protect them. Yet even 
participatory approaches, such as community-based forest management, may not always result in clear 
positive outcomes for involvement in decision-making and forest conservation. Here we examine 
whether an Indonesian government initiative for community-based forest management was positively 
associated with community members’ participation in local decision-making and support for 
conservation and sustainable management of forest resources, in the context of State-owned lands. We 
used household questionnaire data to compare villages with and without a community forest, and 
community forests over time in a case study region of West Kalimantan. Analyzing forest visitations, 
conservation support, and indicators of procedural equity, we found no consistent association between 
having a community forest and higher levels of participation in decision-making or household support 
for forest conservation. However, well-being indicators were positively associated with more active 
participation. The level of support for forest conservation was also positively related to households’ 
leadership in village institutions and higher levels of well-being, particularly subjective well-being, land 
tenure, and material wealth. These socio-demographic factors are important considerations when 
designing and implementing community-based forest management, which strives for fair and just 
decision-making processes along with forest conservation. The findings highlight how existing 
socio-economic contexts factor into local institutions, and that accounting for these in program design 
and implementation may help address existing social inequalities that influence achieving joint social 
and ecological objectives. 
 
Keywords: community-based forest management; Indonesia; participation; social equity; conservation; 
participatory decision-making  
 

INTRODUCTION 
 
Loss and degradation of tropical forests, particularly in parts of Southeast Asia, are major concerns as 
countries develop and extract more resources from forests (Austin et al. 2017). To tackle this challenge, 
a variety of approaches to restore, maintain, and conserve forest ecosystems have been pursued. 
Participatory approaches - natural resources management programs where local stakeholders are 
involved in decision-making and/or management (FAO 2011, Gilmour 2016) - in theory offer 
opportunities for both people and planet to benefit (Kellert et al. 2000, Agrawal and Gupta 2005, 
Gilmour 2016). These approaches assume that if local people have a voice in decisions about and can 
benefit from surrounding ecosystems, then they will feel incentivized to maintain and protect them 
(Schreckenberg et al. 2006, FAO 2011). Community participation in forest management is also 
considered a desirable end goal in its own right as part of democratizing environmental governance 
(Charnley and Poe 2007, Baker and Chapin 2018).  
 



 

However, these broad social and ecological objectives do not always align, and there are diverse 
motivations for integrating biodiversity conservation - or the maintenance of habitats and biodiversity - 
and procedural social equity, which deals with fairness of process and involves inclusion, 
representation, and participation of individuals and groups in decision-making (McDermott et al. 2013, 
Law et al. 2017). There are both practical and ethical rationales at play: including the utilitarian notion 
that procedural equity allows for diverse interests and values to be represented and defended 
(Gustavsson et al. 2014), and the normative notion that participants should feel they’ve been consulted, 
allowed a voice, and had the freedom to contribute (Smith and McDonough 2001, Martin et al. 2014). It 
is possible to articulate different aspects of procedural equity by looking at who participates or is 
excluded, to what extent, and how accepted the process is. 
 
Community-based forest management (CFM) is a participatory approach often heralded in the 
literature as achieving win-win social and ecological outcomes, including reduced deforestation rates, 
forest rehabilitation, and improved human well-being and social equity (De Royer et al. 2018). It often 
aspires to bring together participatory decision-making processes, rights recognition, and community 
engagement in management, to achieve more equitable natural resources governance (Agrawal et al. 
2008, Raik et al. 2008). The general logic uniting the social and ecological elements of CFM is that 
community participation encourages a sense of ownership over the rights, rules, and decisions over 
forest resources, which in turn fosters social equity and builds stronger support for forest conservation 
(Charnley and Poe 2007, Baker and Chapin 2018). Previous studies on CFM offer evidence of 
community engagement through fair procedures (e.g. Agrawal 2001), recognition of rights and interests 
of marginal groups (Charnley and Poe 2007), and sustainable forest management (e.g. Santika et al. 
2017). However, because CFM can be implemented in different land tenure contexts, from privately 
owned forests to State-controlled yet locally managed (Gilmour, 2016), how participation is treated can 
vary substantially between cases and across geographies.  
 
While local participation is often conceptualized as partaking in forest management activities, it has 
also been studied in terms of involvement in different stages of decision-making, and can be broken 
down further to distinguish passive, active, and interactive levels of community member engagement 
(Baker and Chapin 2018, van Noordwijk 2019). Multiple studies have highlighted the complexity of 
assessing participation, due to the complexity in defining what qualifies as an acceptable level of 
participation, what constitutes just procedure, and what variables affect participation (Reed 2008, 
Vimal et al. 2018). Within biodiversity conservation research, procedural equity is often framed simply 
as generic participation without further qualification (Friedman et al. 2018). 
 
Studies on CFM also examine factors that influence participation in planning or implementing 
management actions, and what groups of people may or may not be involved. Socio-demographic 
variables, such as caste, ethnicity, gender, age, wealth, dependence on forests, and land tenure, are 
found to affect participation (Subedi and Timilsina 2016, Negi et al. 2018). Previous research highlights 
how exclusion of socially-marginalized groups (Maskey et al. 2006, Chhetri et al. 2013, Ward et al. 
2018) and cases of elite capture cuts across cases of community-based natural resources management 
internationally (Saito-Jensen et al. 2010,  Persha and Andersson 2014). For instance, a Nepalese case 
study found wealthier and better-connected individuals were more likely to participate in community 
forest user groups (Agrawal and Gupta 2005). 
 
Most of these studies examined variation in the participation in management activities within localities 
already engaged in CFM. However, it is also important to examine whether the community forest 
program itself (versus non-community forest) influences the nature of participation. Here, we expand 



 

the scope of previous analyses and investigate the nature of participation in local decision-making 
institutions by community members in villages with versus without CFM. Though critical elements of 
CFM, participation in the process of acquiring forest rights and the development of specific 
management interventions are not analyzed in this study. 
 
There is also the outstanding question of whether participation is a critical factor for achieving forest 
conservation and sustainable resources management. Studies have suggested that local participation is 
important for successfully addressing environmental problems (Reed 2008), in part because proximity 
to and dependence on forests likely drive responsible forest use (Charnley and Poe 2007). Others have 
suggested that involving local users in forest decision-making processes improves social equity and 
efficiency, which in turn also improves ecological sustainability (Ostrom 1990, Agrawal and Gupta 
2005). Yet the empirical evidence to support links between improved social equity and participation, 
and forest conservation and sustainable management remains limited, without studies presenting a 
strong case in either direction (Pagdee et al. 2006, Baynes et al. 2015).  
 
Despite the lack of evidence, the notion that local stakeholders with responsibility for forests will 
sustainably manage forest resources is one that persists in both applied and academic discourses on 
CFM (De Royer et al. 2018). There is considerable need to examine the connections between CFM 
programs, the extent of local participation in decision-making processes, and implications for forest use 
and conservation. This study aims to improve our understanding of these relationships through two 
main questions: (1) is there a positive association between the level of participation in local 
decision-making processes and the presence of CFM (and what are the procedural equity implications); 
and (2) is greater participation positively associated with sustainable forest use and conservation 
support? We test the following hypotheses related to procedural equity and conservation (Figure 1):  

● H1: a higher level of local participation in village decision-making is positively associated with the 
presence of CFM;  

● H2: higher levels of household participation and greater satisfaction with decision-making 
processes are positively associated; and 

● H3: higher levels of household participation, equitable procedure, and strong support for forest 
conservation are positively associated. 

 
We use a regional case study in West Kalimantan, Indonesia, to compare the patterns of participation in 
villages with and without community forests. This choice of case study allows us to explore 
fundamental questions of participation in an approach to CFM that is government-led. As such, the 
findings offer lessons both for expansion of this approach in Indonesia, and for countries instituting a 
similar model of CFM - particularly in Southeast Asia (Adger et al., 2006; Fisher, 1999; Gilmour, 2016) - 
while recognizing that in practice, contextual factors distinguish the experiences of different CFM 
initiatives.  
 

 
METHODS 

 
Case Study in Indonesia  
Natural forests make up nearly half of the land area in Indonesia, and simultaneously face severe 
threats from plantation, logging, and mining industries, (Royo and Wells 2012, Gaveau et al. 2016), as 
well as smallholder agriculture (Austin et al. 2019). Forests also represent the struggle for rights and 
recognition of local people in Indonesia. Between 1945 (independence) and 1998 (reformation) there 
was fierce state control and exclusion of local communities from forested lands (Colchester, et al. 2003). 



 

The allocation of forests for timber extraction, as well as for protected areas, resulted in displaced local 
communities, mass transmigrations, and exclusion from access and usufruct rights to land and forests 
(Colchester, et al. 2003). Since Indonesia’s decentralization reforms began in 1998, the locus of 
authority for forest-related decisions has shifted from the national level established under the 1967 
Basic Forestry Law, to vacillating between provincial and district levels (Clerc 2012).  
 
As part of the decentralization reforms, CFM has enabled community-level governing bodies to acquire 
forest use rights and management responsibilities (Brockhaus et al. 2012, Ardiansyah et al. 2015). CFM 
in Indonesia has embraced elements of a bottom-up approach, by promoting a return of rights to access 
forests and supporting the notion that local communities know best how to manage natural resources, 
while retaining elements of a top-down approach in which compliance and monitoring are essential to 
ensure outcomes. Forest estate ownership remains with the State, which has designated the land for 
productive uses like plantations, timber extraction, or habitat protection (Santika, et al. 2019). Similarly, 
Forest Management Units (Kesatuan Pengelolaan Hutan, KPH) are responsible for implementing forest 
policy and coordinating with communities at the local level, while still falling under the jurisdiction of 
the provincial government (Fisher, et al. 2017; Sahide, et al. 2016).  
 
CFM in Indonesia has expanded rapidly, from fewer than half a million hectares prior to 2008 to 4.2 
million hectares in 2020, but falls far short of the government-set target of 12.7 million hectares (10% 
of Indonesia’s entire forest estate) by 2019 (Fisher, et al. 2018, PIAPS, 2020). Existing Social Forestry 
policies – including Hutan Desa (HD), Hutan Kemasyarakatan (HKm), and Hutan Tanaman Rakyat (HTR) 
– were established under the Forestry Law No. 41/1999 in 2007, updated in 2008 (Siscawati, et al. 
2017), and extended and streamlined under recent policy (Royo and Wells 2012, Jewitt et al. 2014). In 
this study, we focus on the predominant type of social forest, Hutan Desa, which covers 1.7 million 
hectares as of 2020 (PIAPS, 2020). Its stated aims are to conserve forest resources, fill the forest 
management gap, support livelihoods, alleviate poverty, and empower communities (RI 2014, MEF 
2016, De Royer et al. 2018). 
 
Villages electing to submit an application for a Hutan Desa permit must establish a management 
committee (lembaga pengololaan hutan desa, LPHD) as part of the existing village governing body (De 
Royer et al. 2018). The LPHD, typically with the assistance of an external conservation NGO or donor, 
proposes a management area to the national Ministry of Environment and Forestry, and applies for the 
management permit from the provincial Department of Forestry. This process includes delineating the 
borders of the Hutan Desa, surveying and patrolling forest areas, and developing a management plan for 
forest resources for the 35-year permit duration. The activities permitted under the Hutan Desa 
management plan (e.g. cultivation, extraction of non-timber forest products, payment for ecosystem 
services, or limited timber extraction) are determined by the Ministry zoning of forested lands (e.g. 
production, limited production, watershed protection)(MEF 2016). In theory, the village institution 
ensures all community members have rights to the Hutan Desa and are able to access benefits from 
sustainable uses of the forest (de Royer, et al. 2018). 
 
Data Collection 
The study design we employed allowed for comparison of villages with and without Hutan Desa, as well 
as before and after comparisons for a subset of Hutan Desa villages. Data were collected using a 
household survey carried out in ten forest-based communities in the regencies of Ketapang and Kapuas 
Hulu, West Kalimantan (Figure 2; Table 1) from April through June 2017. Villages with Hutan Desa were 
statistically matched with control villages without Hutan Desa based on geographic location, biophysical 
variables (e.g. land use type and history), and demographic indicators (Appendix 1). In each village, 



 

20-33% of the households (total n=1287) were included in the survey using a random systematic 
sample following Cahyat, et al. (2007). Data collection was conducted in Indonesian (or local dialect as 
needed) by trained enumerators. Panel study data exists for a subset of five Hutan Desa villages also 
surveyed prior to permitting/implementation (n=458 households with surveys in both 2012 and 2017). 
At the time of study, all Hutan Desa villages had been operating as such since the baseline survey in 
2012. Based on the government database of Social Forestry applications and approvals (PIAPS), none of 
the control villages were preparing applications for Hutan Desa or other Social Forestry permits.  
 
The questionnaire was based on Gönner and Haug’s (2007) Nested Spheres of Poverty (NESP) concept, 
which was developed to examine multidimensional poverty in forested areas of East Kalimantan, and 
has since been deployed elsewhere in Indonesia. The questionnaire measured six aspects of well-being: 
social, political, economic, wealth, knowledge, and subjective well-being. Values for these aspects used 
in the analysis were based on the threshold calculations outlined in the NESP guidelines, and reflected 
low/critical, medium, and good/prosperous conditions (Cahyat et al. 2007). These different aspects of 
well-being could affect capacity for engagement in broader village life, such as participation in local 
decision-making processes. We also included questions on forest visits and resource use, involvement 
in and satisfaction with village decision-making, and support for forest conservation (Table 2). 
Respondents for the questionnaire were given information about the study and provided written 
consent to participate. Human research ethics clearance was obtained through the University of 
Queensland (#2016001332).  
 
We included three measures of participation (Table 2): household-level participation in village 
meetings; membership in the village decision-making institution (lembaga desa); and satisfaction with 
level of participation in decision-making. We included both the level of participation in village meetings 
and membership in the village institution as measures of participation, because the variables represent 
two different aspects of social capital (Gurney et al. 2016): engagement and leadership, respectively, 
and convey different facets of participation. Our participation variables measured engagement in 
general village processes, as opposed to participation in Hutan Desa-specific matters, in order to 
facilitate the comparison between villages with and without Hutan Desa. Because the Hutan Desa 
management committee was a subcommittee of the village institution, we assumed parallels between 
general and forest-specific institutions (see Appendix 2 for correlation matrices). We considered 
procedural equity a combination of the level and inclusivity of participation in village institutions and 
satisfaction with this level of participation. 
 
Data Analysis 
All analyses were carried out using R version 3.4.4 (R Core Team 2018). We fitted a series of cumulative 
link mixed effects models using the Ordinal package (Christensen 2018), with participation in village 
decision-making (H1), procedural satisfaction (H2), and forest conservation support (H3) as the 
respective response variables. Mixed effects models were used because they allow for both village-level 
grouping (random effect) and predictor variables (Gelman and Hill 2007, p.269). Correlations were first 
calculated between well-being and participation measures, and then visualized using the ggcorrplot 
package (Kassambara 2018). For the Hutan Desa communities surveyed in both 2012 (pre-Hutan Desa) 
and 2017, we calculated the change in participation levels, use of forest, and conservation support for 
each respondent and the mean change for each village, comparing the two years using paired t-tests and 
McNemar’s Chi-Square tests for symmetry in count data. Models included village as a random effect to 
account for variations between villages. For each model, we also included well-being indicators and 
forest use as explanatory variables. We did not include ethnicity or migrant status as covariates, 
because there was little within-village variation and thus it was accounted for when we controlled for 



 

village. Age and gender of respondents were also excluded from models, because questions were 
answered from the perspective of the household.  
 
We also investigated what factors were associated with forest use and community knowledge of the 
Hutan Desa in the villages with two additional generalized linear mixed models using the lmerTest 
package (Kuznetsova et al. 2017). Each included participation level, membership in the village 
institution, and procedural satisfaction as fixed effects, and forest use or awareness of the Hutan Desa as 
response variables.  
 
 

RESULTS 
H1: Community-based forest management is linked to greater participation in decision-making 
We found no significant relationship between the Hutan Desa and higher levels of participation in 
village meetings, although in our samples villages without a Hutan Desa permit showed slightly more 
active participation, and Hutan Desa communities had greater non-participation (Figure 3). This finding 
is consistent with the comparison between 2012-2017, which found no significant pattern of change in 
level of participation since the introduction of a Hutan Desa in 2012 (t = -0.64, df = 456, p-value = 0.52). 
Across all villages, most well-being metrics had significant positive associations with higher levels of 
household participation, suggesting involvement by the well-off members of a community (Figure 4, 
Table 3). Wealth was the only well-being variable that was not significant. Furthermore, dominant 
livelihood of the village was a significant predictor of participation in village meetings: areas with 
plantations in concessions or practicing subsistence livelihoods showed higher participation, hinting 
that village context might affect how engaged households are in village institutions. 
 
H2: Participation in decision-making improves procedural equity 
Households in villages with a Hutan Desa had significantly lower household procedural satisfaction 
(Figure 5, Table 3). There were also positive associations between household satisfaction with the 
decision-making procedure and being a member in a village institution, higher social, subjective, and 
economic well-being variables, and higher procedural satisfaction. When combined with the 
relationship between higher well-being and more active participation, these findings reveal potentially 
inequitable (or at least unrepresentative) local decision-making processes. 
 

H3: Greater participation is associated with stronger support for conservation 
Membership in the village institution was positively and significantly associated with support for forest 
conservation (Figure 6, Table 3). Furthermore, there were positive associations between higher 
economic, political, and subjective well-being variables and more support for forest conservation. This 
suggests that households with stable income sources, stronger land tenure and better access to media 
sources, and higher perceived prosperity were more supportive of forest conservation. Villages with 
Hutan Desa were negatively associated with support for conservation, which may indicate the 
conditionality of responses – that forest conservation is acceptable only if these respondents see a 
benefit. Considering Hutan Desa aims to improve livelihoods, it is reasonable that community members 
would expect returns for maintaining their forest. Where data was available at two time-points, levels of 
conservation support increased between 2012 and 2017 (t = -4.60, df = 456, p-value = 5.44e-06). 
However, this may be a sign that support for conservation has increased in the region generally, rather 
than as a consequence of Hutan Desa, as both control and intervention sites have similar levels of 
conservation support in 2017 (Figure 7).  



 

Alternatives: Factors associated with forest use and awareness of Hutan Desa 
Hutan Desa had a significant positive association with forest use (Table 4). Households in villages where 
the dominant livelihoods were plantations outside of concessions and subsistence-based livelihoods 
were also positively associated with forest use. Greater participation in village meetings, procedural 
satisfaction, and membership in a village institution were all positively associated with household 
knowledge of whether their village had a Hutan Desa (Table 4). Forest use and plantation outside of 
concessions also demonstrated positive associations with awareness of the Hutan Desa.  
 
 

DISCUSSION 
This study aimed to deepen our understanding of the connections between community-based forest 
management, participation in local decision-making, and support for forest conservation. It sequentially 
examined elements of our conceptual model (Figure 1) through the examination of a case study of the 
Hutan Desa model of CFM being implemented in Indonesian villages. The results suggest that Hutan 
Desa alone may not stimulate broad local participation, and that higher well-being is an important 
factor associated with level of participation. Furthermore, this study presented evidence that support 
for conservation objectives and active participation in local decision-making processes are related.This 
should not be taken as evidence to disregard the value of community-based forest management, rather 
that the governance instrument for CFM should be carefully sculpted to account for the existing social, 
economic, and institutional characteristics within a community.  Together these findings pose a 
challenge for community-based forest management programs that seek to simultaneously achieve 
procedural equity and biodiversity conservation objectives. 
 
Underlying context is an important factor for participation in decision-making 
Participation in village-level decision-making processes appears to be more positively  associated with 
characteristics of respondent households (specifically well-being) rather than the presence of a Hutan 
Desa.  Households with higher social standing and levels of well-being tend to participate in village 
decision-making processes to a greater extent in management of community natural resources (Corbera 
et al. 2007, Larson and Soto 2008, Tole 2010, Inoue et al. 2015). As other studies have highlighted, such 
instances of involvement by social elites have the potential to either hinder equitable participation or 
yield positive social and environmental outcomes, if the engaged elites prioritize the community’s 
interests (e.g. Piabuo, et al. 2018; Duguma, et al. 2018).  
 
Who participates in decision-making could have implications for the social outcomes of community 
forest programs. For instance, previous studies have critiqued the assumption of village cohesion under 
decentralized forest policies, depicting how asymmetric power dynamics can lead to unequal access to 
or benefits from community forests (Adhikari et al. 2004). Such unequal access is commonly attributed 
to instances where a small influential or socially-advantaged subset of a community dominates 
decision-making on forest management (Agrawal and Gupta 2005, Subedi and Timilsina 2016), or 
where certain marginal groups (e.g. based on gender, caste, income) are excluded from those processes 
(Lachapelle et al. 2004, Persson and Prowse 2017, Chaudhary et al. 2018). In this respect, one of the 
design features of Hutan Desa serves as a possible barrier to participation. By insisting that Hutan Desa 
villages build on existing institutional arrangements, the establishment and ongoing management of 
Hutan Desa may help perpetuate existing inequities in community leadership. Institutional 
arrangements that do not specifically seek to address underlying social inequities or engage vulnerable 
populations, have been shown to maintain whatever power dynamics are in place (Parker and Thapa 
2011, Rasul et al. 2011, Sapkota et al. 2018). Additional data on communal governance, e.g. rules 



 

guiding who can participate, how decisions are taken, and how frequently meetings occur, would 
enhance our understanding of the constraints and opportunities for participation within each village. 
 
By comparing villages with and without Hutan Desa permits, our analysis indicates that simply adopting 
a community-based forest management scheme was not sufficient to overcome existing social 
inequities affecting participation levels. That CFM programs can overcome ingrained social inequities 
may in fact be an unreasonable expectation, and thus this lack of significant association should not be 
surprising. Particularly during the application process to obtain a Hutan Desa permit, the time and 
energy investments required to coordinate with external organizations and carry out the administrative 
processes may not align well with the high transaction costs associated with collective action, 
overhauling existing institutions, and engaging households with lower well-being levels (e.g. Marshall, 
2013). If increased or representative participation, or equal access to decision-making is indeed a 
priority objective of CFM programs, complementary support for organizational capacity building and 
inclusive institutions may be necessary, in addition to the formal permitting process.  
 
Finally, the relationships between dominant livelihoods and participation show the importance of 
different village settings. Villages dominated by plantations in oil palm concessions may have 
individuals who have benefited from this industry and are therefore more able to devote time to 
participation or becoming a member of village institutions. The positive association between active 
participation and subsistence-based livelihoods could reflect the nature of those communities and their 
approaches to communal decision-making that some of the dominant indigenous groups practice (e.g. 
longhouse collective decision-making processes in Iban Dayak and Dayak Tamambaloh in Kapuas Hulu; 
Clerc, 2012; Haryanti and Diba, 2015). These findings may also be relevant to other Indonesian islands, 
based on their specific livelihood contexts (e.g. Maluku has primarily subsistence-based communities). 
 
Linking community forest management with procedural equity  
If we consider procedural equity a product of inclusive decision-making and satisfaction with the 
process, it appears there is room to improve both the representativeness of participation and 
procedural satisfaction. While households with members of village institutions and greater social, 
subjective, and economic well-being demonstrated higher procedural satisfaction, a negative 
association was evident between Hutan Desa and satisfaction with forest-related decision-making. 
While not definitive across all community forest cases, these patterns suggest there is not always a 
procedural equity benefit of Hutan Desa. Not addressing these procedural inequities could lead to 
dissatisfaction with a program’s objectives or impacts, subsequently reducing support for and 
compliance with forest management decisions (de Royer and Juita 2016).  
 
However, equity may not be a primary objective of villages engaging in community-based forest 
management. For instance, De Royer, et al. (2018) similarly observed limited participation in their 
Indonesian case study. Yet they argued that the policy was being implemented more as a means to 
resolve conflicts over tenure or justify forest occupation, rather than a tool to promote empowerment 
and social equity more broadly. In these cases, there may be a mismatch between governmental policy 
objectives and local motivations. As such, it is crucial to consider the range of community priorities 
when determining the forest governance instrument to be used.  
 
Participation and support for forest conservation  
Our investigation depicts a positive relationship between membership in the village institution and 
conservation support. As such, if the individuals most involved in making village decisions are more 
inclined toward conservation, then representative community participation in forest use and 



 

management may not be necessary (or even desirable) to achieve forest conservation outcomes. This 
study showed only a small subset of each village utilizing forests regularly and engaging in village 
decision-making. Particularly in cases where the forests are not owned by individuals (most of 
Indonesia’s forestry estate remains under State ownership), forest resources are often utilized at village 
level (or sometimes across villages) (Clerc 2012). Therefore, intentions of individual actors may be less 
important than accounting for the inclinations of community leadership and how they make decisions.  
 
Relationships between participation, forest use, and conservation support are likely not unidirectional. 
For instance, individuals who support conservation may be more inclined to participate in 
decision-making processes and have higher expectations for what qualifies as meaningful participation. 
Previous studies that have implied factors such as proximity to forests and the benefits households 
obtain from forest resources can also influence level of participation in CFM programs (e.g. Maskey et al. 
2006, Gelo et al. 2016). Since participation would enable individuals to shape management programs to 
improve their use of forest resources, it stands to reason that those with a vested interest in forests 
would be inclined to participate. 
 
It is also worth noting that the negative relationship between Hutan Desa and forest conservation 
support may be due to the expectation by community members that they will be able to benefit from the 
forest (and not set it aside purely for conservation). Improving communication around the existence of 
a Hutan Desa and potential benefits to village well-being (e.g. maintaining healthy ecosystems), could 
have positive impacts on expanding participation or indirectly influencing conservation support. 
Information about the Hutan Desa is often conveyed by word-of-mouth and at village meetings (de 
Royer and Juita 2016, De Royer et al. 2018). However, if residents do not regularly interact with social 
elites or attend village meetings, they may have no mechanism to obtain information about the village’s 
forest-related activities. Overcoming this communication barrier could be an important foundation for 
increasing awareness and encouraging participation.  
 
Caveats and future research 
We explored relationships between participation, procedural satisfaction, and forest conservation 
support in the context of one CFM model. It is well-established that CFM is not a homogenous 
governance form, varying by how much individual cases decentralize decision-making and the types of 
rights or benefits they support (Agrawal and Ostrom 2001, Persha, L., Agrawal and Chhatre 2011). 
Because the particular type of institutional arrangement in this study builds upon an existing village 
decision-making body, it would be informative to compare the Hutan Desa model to others employed in 
Indonesia, e.g. Hutan Kemasyarakatan, Hutan Tanaman Rakyat, and Hutan Adat (Fisher, et al. 2018; 
Siscawati, et al. 2017). Each type has different aims and governance structures, which may diverge in 
terms of implications for participation or be more compatible with different community contexts. Such 
analyses would also be valuable in distinguishing variations under the diverse ethnic contexts across 
the Indonesian archipelago, and demonstrate where the findings from Hutan Desa in West Kalimantan 
are applicable across cases and where they are potentially case-specific. 
 
Opportunities for further investigation also include the nature of participation itself and metrics of fair 
decision-making procedures. For instance, more complete time-series data could illustrate how 
procedural satisfaction changes over time, and indicate whether there are shifting expectations that 
arise with new institutions and greater participation. Furthermore, additional research could examine 
how the local perceptions align with local people’s expectations of CFM. While the stated objectives of 
the Hutan Desa program in Indonesia highlight conservation, well-being, and social equity, communities 
themselves may see the benefits in other terms, such as establishing a claim to or rights over forest 



 

resources. Thus, appropriate social metrics may not relate to equitability of procedure, but rather 
protection of forests from outside interests and perceptions around tenure security. These research 
questions would benefit from a different methodological approach (e.g. interviews or focus groups). 
 
Lastly, to test the impacts of community forest management using household questionnaire data, we 
should use a matched Before-After-Control-Intervention survey design when possible (Bowler et al. 
2010, Sheppard et al. 2010). Such a design would help tease apart the issues of directionality, which the 
methods and data available for this study were unable to do. It would also help avoid some of the 
challenges associated with matching intervention villages with appropriate control sites and accounting 
for confounding site-level variables. However, in many cases with conservation projects (this study 
included), such complete data are not available. 
 

CONCLUSIONS 
Our case study identified characteristics within communities related to participation, procedural 
satisfaction, forest use, and conservation support. Importantly, we demonstrate how social and 
economic well-being is positively linked to participation in local decision-making processes, and how 
participation positively relates to procedural satisfaction and support for forest conservation. While our 
study suggests that broad-scale participation in local decision-making may not be a product of a Hutan 
Desa program, it does suggest the choice of institution and underlying social and economic context 
should be key considerations to achieve the stated objective of social equity. Governments can provide 
formalized rules in CFM programs to help address some of these more systemic social inequities 
(Chomba, et al. 2015). At the same time, the study highlights the significant relationships between 
participation and conservation support, noting that improved communication of the benefits forests 
provide to communities may help strengthen both these factors.  
 
Data Availability Statement 
The data used in this study and Appendix 1 is openly available on the Open Science Framework at 
https://doi.org/10.17605/OSF.IO/KN5M3. Ethical approval for this research study was granted by 
University of Kent (reference number 011-ST-16). 
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Table 1. Study villages and attributes. Dominant livelihood was determined based on the primary livelihood sector 
and dominant concession type in a village (Santika et al., 2019). Forest type is based on the Ministry of 
Environment and Forestry classification of the forest estate, and dictates what activities can occur. 

Regency  Village Dominant Livelihood Forest Types 

Kapuas Hulu 
(Hutan Desa 
permit) 

Village HD1 
(n=29) 

Subsistence-based (swidden 
farming) 

Limited Production  

 Village HD2 
(n=41) 

Plantation outside concessions 
(mixed plantations, agroforestry) 

Watershed Protection  

Kapuas Hulu 
(no Hutan 
Desa permit) 

Village NHD1 
(n=103) 

Plantation outside concessions 
(mixed plantations, agroforestry) 

Limited Production  

 Village NHD2 
(n=32) 

Subsistence-based (swidden 
farming) 

Watershed Protection  

Ketapang 
(Hutan Desa 
permit) 

Village HD6 
(n=213) 

Plantation within oil palm 
concessions 

Convertible Production  

 Village HD5 
(n=276) 

Other sectors (incl. horticulture, 
aquaculture, livestock, coastal 
fishing, commercial wet rice) 

Limited Production  

 Village HD3 
(n=160) 

Other sectors (incl. horticulture, 
aquaculture, livestock, coastal 
fishing, commercial wet rice) 

Convertible Production  

 Village HD4 
(n=252) 

Plantation within oil palm 
concessions 

Limited Production  

Ketapang 
(no Hutan 
Desa permit) 

Village NHD3 
(n=88) 

Plantation outside concessions 
(mixed plantations, agroforestry) 

Permanent Production  

 Village NHD4 
(n=93) 

Plantation outside concessions 
(mixed plantations, agroforestry) 

Permanent Production  

 
 
Table 2. Definitions of variables used in the study. Demographic variables including ethnic group and migrant 
status were also collected, but not included as covariates due to the homogeneity within villages. 

Concept Variable Description 

Governance  Hutan Desa Variable indicates the presence of a Hutan Desa permit. 
Categorical two levels: 0 - without or 1 - with a Hutan Desa permit. 

Participation participation 
level 

Whenever a village meeting being held, how is the response of a 
member of this family? 1=seldom attends meetings; 2=sometimes 
attends meetings, but rarely expresses opinions; 3=often attending 
meetings and/or actively participating 

 institution 
membership 

Is anyone in your household a member of any village institution? 
0=no; 1=yes 

 procedural 
satisfaction 

You are satisfied with your household’s level of participation in 
decision-making about the hutan desa (or general forest if no hutan 
desa). 1=disagree; 2=neutral; 3=agree 



 

 awareness of 
Hutan Desa 

Awareness of the Hutan Desa status of respondent’s community. 
Categorical two levels: 0 - uncertain/unaware; 1 - aware of status 

Forest Use forest use Does any household member make regular forest trips (more than 
once a month)? 1=no; 2=yes 

 dominant 
livelihoods 

Dominant livelihood based on primary sector in each the village as 
shown in Table 1. Categorical four levels: other sectors; plantation 
inside concession; plantation outside concession; subsistence-based. 

Conservation 
Support 

conservation 
support 

How is your support on forest protection and conservation in this 
village? 1=not supporting; 2=supporting if it provides benefits; 
3=supporting 

Indicators of 
Social-Economic 
Wellbeing 

subjective 
wellbeing 

1) How was your well being during the last year? 1=low; 2=average; 
3=high 
2) Compared to other households in this village, how is the 
wellbeing of this household? 1=worse than others; 2=same as 
others; 3=better than others 
3) Do you think this family is already prosperous? 1=no; 
2=in-between; 3=yes 
4) How do you think about your household prosperity in future? 
1=getting difficult; 2=stays the same; 3=getting better 

 Material 
wealth 

1) Does this family have: a) toilet in the house? b) outboard engine 
or motorbike/car? C) chainsaw or refrigerator? 1=no; 2=yes 
2) Condition of house (observed). 1=below village standard; 
2=standard (average); 3=above village standard  
3) Does this house have electricity? 1=no; 2=yes, but out of order; 
3=yes and functioning 

 knowledge 1) What is the highest level of education of adults in this family? 
1=not completed elementary school; 2=completed elementary or 
junior high school; 3=completed senior high school or higher 
2) How is school attendance of children? 1=never attending; 
2=sometimes attending; 3=always attending 
3) Has any household member ever attended training or a course? 
4) Has any household member special skills that can generate 
income? (e.g. midwifery, shaman, smithing). 1=no; 2=yes 

 economic 1) Does any household member have a stable wage? 1=no; 2=yes 
2) Was the rice harvest enough for household consumption during 
the last year? 1=not enough; 2=enough; 3=more than enough 
3) Does any household member own valuable goods (e.g.; savings in 
bank, CU, gold)? 1=no; 2=yes 

 social 1) What is the level of communal work (gotong royong) in this 
village? 1=weak: most people don’t participate/donate; 2=average: 
only a few don’t participation/donate; 3=high: most participate 
2) How is mutual trust in this village? 1=no trust (conflict); 
2=average, some level of trust; 3=strong mutual trust (unity) 
3) Were there any conflicts between villagers and outsiders during 
the last year? 1=yes, resulting in material damage or people were 
wounded; 2=there was tension; 3=no conflicts 

 political 1) During the last month have you gained information/news from 
any of the following media sources: TV, radio, newspaper, district 
government announcements, mobile phone/social media. 1=yes to 
one source; 2=yes to more than one source.  
2) How is tenure of your land (swidden, paddy and gardens)? 
1=weak: no proof of tenure; 2=average: small chance someone will 



 

take land; 3=strong: long-term security (certificate) 

Location desa Village name; included as random effect. Categorical ten levels. 

 
Table 3. Empirical results from cumulative link mixed models after the step-wise selection procedure for response 
variables (a) participation level, (b) procedural satisfaction, and (c) conservation support.  

Independent Variable Participation Level Procedural 
Satisfaction 

Conservation 
Support 

 Estimate SE Estimate SE Estimate SE 

Hutan Desa -0.35 0.51 -2.83**  0.93 -3.36** 1.26 

Participation Level  NA NA -0.23* 0.11 0.23 0.14 

Institution Membership NA NA 0.74*** 0.22 0.61* 0.31 

Procedural Satisfaction NA NA NA NA -0.28* 0.14 

Dominant Livelihood: 𝝓       

Plantation in Concession 1.26** 0.48 0.10 0.98 1.08 1.23 

Plantation outside 
Concession 

0.77 0.58 -1.46 1.11 -2.33# 1.41 

Subsistence 2.53*** 0.14 -1.32 1.11 -1.41 1.42 

Forest Use 0.014 0.16 0.19 .16 0.37# 0.22 

Subjective Wellbeing 0.57*** 0.14 0.34* 0.14 0.93*** 0.19 

Wealth 0.14 0.098 -0.11 0.10 -0.088 0.12 

Knowledge 0.42*** 0.074 0.047 0.077 -0.024 0.10 

Political 0.76*** 0.11 0.11 0.11 0.47*** 0.14 

Social 0.39* 0.19 0.61** 0.21 0.27 0.26 

Economic 0.30*** 0.083 0.19* 0.089 0.36* 0.14 
p values # <0.1 * <0.05   ** <0.01   *** < 0.001; NA not included in the model. SE = standard error 

 
 
Table 4. Empirical results from generalised linear mixed models of forest use and awareness of Hutan Desa 
permitting status. 

Explanatory Variable Forest Use Awareness of Hutan Desa 

 Coefficient Std. error Coefficient Std. error 

Hutan Desa 2.25* 0.91 2.45* 1.19 

Participation Level 0.017 0.12 0.55*** 0.11 

Institution Membership 0.20 0.13 0.55*** 0.12 

Procedural Satisfaction 0.58* 0.23 0.79** 0.24 

Dominant Livelihood: 𝝓     



 

Plantation in Concession 1.39 0.96 1.69 1.26 

Plantation outside 
Concession 

2.55* 1.09 3.45* 1.43 

Subsistence 3.04** 1.07 2.09 1.43 

Forest Use NA NA 0.53** 0.18 

p values * <0.05   ** <0.01   *** < 0.001; NA not included in the model 
 
 

Figure 1. Model conceptualization of simple theory of change for community-based forest management, 
connecting participation, procedural equity, and conservation support (solid arrows).  Other factors that arise in 
the literature, including forest use and socio-economic wellbeing, are included with dashed arrows, denoting their 
hypothesized relationships with procedure and forest conservation.  
 



 

Figure 2. Map of household questionnaire sites in West Kalimantan. 

 

Figure 3. Sankey diagram showing household-level participation village meetings by intervention – Hutan Desa 
versus no Hutan Desa. Villages with Hutan Desa have a greater proportion of respondents with non-attendance 
(38.4%) or passive (49.2%) participation in village meetings, compared to villages without a Hutan Desa, where 
most respondents reported passive (45.9%) or active (27.5%) levels of participation. Produced using ‘alluvial’ 
package in R (Bojanowski and Edwards 2016). 



 

 

Figure 4. Coefficient estimates from cumulative link mixed model with participation level as the response variable.  
 

 

Figure 5. Coefficient estimates from cumulative link mixed model with procedural satisfaction as the response 
variable. Gov=governance; Particip=participation 



 

 

 

Figure 6. Coefficient estimates from cumulative link mixed model with conservation support level as the response 
variable. Gov=governance; Particip=participation 
 

 

Figure 7. a) Average change in level of support for conservation in villages with a Hutan Desa between 2012 and 
2017. b) Level of support for forest conservation in 2017 for villages with and without Hutan Desa. 
  



 

Appendix #2. This appendix presents supplemental information on methods, analyses, and results.  
 
Survey responses 
Table A2.1. Sample sizes and basic demographics for data collected in the study villages 

Regency 
 

Village 
 

# Respondents % 
Households 

Gender Average 
Age 

(2017) 
2012 2017 Male Female 

Kapuas 
Hulu 

Village HD1 27 29 33.3 25 4 49.17 
Village HD2 28 41 33.3 32 6 46.26 
Village NHD1 NA 103 33.3 79 23 43.78 

 Village NHD2 NA 32 33.3 25 7 49.5 
Ketapang 
 
 
 
 
 

Village HD3 142 160 20 57 103 45.43 
Village HD4 174 252 20 187 65 47.09 
Village HD5 87 276 20 257 119 46.43 
Village HD6 NA 213 20 199 14 43.16 
Village NHD3 NA 88 33.3 84 3 43.29 
Village NHD4 NA 93 33.3 85 8 46.33 

 
Calculation of wellbeing scores 
The calculation of the score for wellbeing variables followed the guidelines of Cahyat (2007). The poverty 
spheres included Subjective Wellbeing (SWB), a Core of basic needs (material wealth and knowledge 
spheres), and Context (economic, social, and political spheres). Each of these spheres was composed of 2-4 
variables, with integer values between 1 and 3. A score was calculated for each sphere for each individual by 
normalization (scaling) the variables to get a composite value between 0 and 1. The values for the variables in 
each sphere were added together, and the sum of the minimum values subtracted . This was divided by the 

1

difference between the sum of maximum values and minimum values.  
 
To calculate thresholds, we followed the formula in Cahyat (2007), although one could determine these 
through stakeholder consultation processes or similar methods. For each variable, 100 is divided by the 
number of possible values, then these are summed and divided by the number of variables for each sphere . 

2

Any values that fell below this threshold were then considered in a “critical” poverty condition. The threshold 
for determining a high level of wellbeing was calculated by subtracting the critical threshold from 100, and 
anything above this is considered to be in good condition.  
 
 
  

1 [(sum of individuals' scores - sum of min scores possible) / (sum of max scores possible - sum of min scores 
possible)]*100 
2  [sum of [100 / number of possible values for variable]] / number of variables summed 



 

Correlation matrices 

 
Figure A2.1. Correlation matrix to identify any existing relationships between Hutan Desa and participation 
variables. No strong correlations were identified. Of note, there is a positive correlation between member of 
any village institution (LD) and member of the Hutan Desa management committee (LPHD). We have 
excluded the LPHD variable from the analysis, because it is only relevant to those communities with Hutan 
Desa; however, it there clearly is overlap between memberships of the two institutions.  
 

 
Figure A2.2. Correlation matrix to identify any existing relationships between Hutan Desa and wellbeing 
metrics that might have some bearing on participation or forest use. Knowledge, economic, and social 
wellbeing were all negatively correlated to Hutan Desa. Political wellbeing is positively correlated to Hutan 
Desa, which is reasonable considering it is calculated based on tenure and access to media communication.  


