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Introduction
Biodiversity conservation in tropical forest 
areas is increasingly facing serious challenges 
due to increasing pressure from human activities 
such as deforestation, land clearing, mining, and 
plantation expansion (Li, 2025). In Indonesia, the 
loss of forest cover continues to be a significant 
environmental concern that directly affects the 
degradation of wildlife habitats, especially for 
endemic species with restricted distribution 

(Sushadi, 2023; Jesus, 2024). Ongoing habitat 
fragmentation not only limits the range of 
wildlife but also disrupts the availability of food 
and shelter, threatening the long-term viability 
of populations (Sievers et al., 2025; Uzun & 
Evcin, 2025).

One of the endemic animals affected by this 
condition is the white-fronted langur, an arboreal 
primate found only on the island of Borneo, 
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governance arrangements that require collaborative engagement among 
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dynamics, and power relations in the conservation of white-fronted langur 
(Presbytis frontata) habitat using a penta-helix framework. A qualitative 
approach was employed through in-depth semi-structured interviews, policy 
document analysis, and limited field observations. Thematic analysis was 
complemented by stakeholder mapping using a power–interest matrix to 
assess levels of influence and interest among actors. The findings indicate that 
government institutions and the business sector occupy dominant positions 
in decision-making and implementation owing to their regulatory authority 
and control over resources. In contrast, local communities demonstrate 
strong conservation interest but possess limited influence within formal 
governance structures. Academics contribute scientific knowledge and 
technical support, while the media plays a role in information dissemination 
and public awareness; however, the involvement of these actors remains 
weakly institutionalised. The power–interest matrix reveals a governance gap 
whereby existing collaborations remain predominantly functional rather than 
transformative. This study contributes theoretically by demonstrating that 
integrating the penta-helix framework with the power–interest matrix provides 
an effective analytical tool for identifying power imbalances and participation 
gaps in conservation governance. The findings underscore the importance 
of collaborative governance arrangements that deliberately address power 
asymmetries and promote meaningful stakeholder participation to ensure 
long-term wildlife habitat conservation.
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both in Indonesia and Malaysia (Najmuddin et 
al., 2020; Mubaraq et al., 2023). This species 
requires relatively intact forest ecosystems 
to survive; therefore, changes in land cover 
increasing anthropogenic activities constitute 
significant threats to its persistence.  The white-
fronted langur is increasingly observed outside 
protected areas, like in community gardens and 
company concessions. This trend is attributed 
to ongoing habitat degradation, which makes 
it more likely that people and animals will be 
in conflict due to habitat overlap and land-use 
pressures (Mubaraq et al., 2023).

The Teluk Kelumpang Nature Reserve 
(TKNR) in Kotabaru Regency, South 
Kalimantan, Indonesia, is a crucial habitat for 
the white-fronted langur. The reserve supports 
diverse flora and fauna characteristic of the 
lowland tropical forest ecosystem. Although 
formally protected, the Teluk Kelumpang 
Nature Reserve remains vulnerable to external 
pressures such as land-use change, mining 
activities, and habitat fragmentation. (Juniyanti 
et al., 2021; Mwangosi et al., 2025). This issue 
suggests that a solely state-centred conservation 
approach is insufficient to ensure long-term 
habitat protection.

Various studies show that effective 
management of conservation areas requires the 
involvement of multiple parties or stakeholders, 
including governments, local communities, the 
private sector, academics, and the media (Neta 
& Kagungan, 2018; Sutata et al., 2023). This 
collaborative approach becomes increasingly 
relevant in the context of a landscape that has 
become fragmented and dominated by economic 
interests (Cockburn et al., 2020). Combining 
conservation goals with economic development 
goals is seen as a more realistic and long-
lasting way to do things, as long as there is clear 
governance, a fair division of roles, and a good 
way to coordinate (Soekmadi et al., 2025).

The penta-helix model, comprising five 
principal components—government, society, 
business, academia, and media—facilitates 
the analysis of stakeholder collaboration and 
their respective roles in habitat conservation 

initiatives (Sari et al., 2024). This concept is 
increasingly utilised in sustainable development 
research, particularly in the realm of ecotourism 
development (Anh et al., 2022; Hidayat et al., 
2024). Compared with conventional stakeholder 
approaches, the penta-helix framework offers 
a more integrative perspective by recognising 
the role of knowledge production and public 
communication alongside regulatory and 
economic actors. This framework is particularly 
relevant in conservation governance contexts, 
which are characterised by overlapping 
institutional authorities, community dependency 
on natural resources, and increased private 
sector involvement in land use and resource 
management. However, its application in 
wildlife conservation in Indonesia remains 
significantly constrained, particularly regarding 
empirical studies conducted at the site level.

In this context, the study seeks to examine 
the roles, contributions, and interactions 
of stakeholders in the preservation of the 
white-fronted langur habitat within the Teluk 
Kelumpang Nature Reserve. The main goal 
of this research is not to look at the species’ 
biological or ecological aspects, but rather at 
how stakeholders work together and govern 
themselves in a conservation setting. The 
findings are expected to contribute to a better 
understanding of multi-stakeholder collaboration 
in wildlife conservation and to support the 
development of more adaptive and collaborative 
conservation governance approaches.

Materials and Methods
Location and Time of Research
The research was conducted in the Teluk 
Kelumpang Nature Reserve (TKNR), Kotabaru 
Regency, South Kalimantan Province, and in 
the surrounding area, which serves as a buffer 
zone and for other uses. Most interviews were 
conducted in Geronggang Village, the nearest 
settlement to the Teluk Kelumpang Nature 
Reserve, where stakeholders directly interact 
with the conservation area and its surrounding 
landscape (Figure 1). The site selection was based 
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on the presence of white-fronted langur habitat, 
some of which lies outside formal conservation 
areas, thus involving various stakeholders and 
management actors. Fieldwork was conducted 
in 2023–2024, depending on the availability of 
informants and ongoing conservation activities.

Research Design and Approach
This approach was selected to explore 
stakeholders’ experiences, perceptions, and 
perspectives of stakeholders concerning habitat 
conservation initiatives for the white-fronted 
langur in the Teluk Kelumpang Nature Reserve. 
A qualitative methodology was considered most 
suitable as the research concentrated not on 
quantitative assessments of animal populations 
but on governance processes, the roles of 
participants, and the dynamics of interactions 
among stakeholders within the conservation 
framework (Ehrhart et al., 2021).

Data Collection Technique
Data were collected through several techniques 
to ensure the depth and validity of the 
information.

In-depth Interviews
Semi-structured interviews were conducted with 
key informants representing five stakeholder 
groups (Creswell, 1994). One key informant 
representing each stakeholder category was 
purposively selected based on their experience, 
institutional role, and direct involvement in 
conservation activities related to the Teluk 
Kelumpang Nature Reserve, namely: (1) 
Government agencies authorised to manage 
conservation areas, namely the South Kalimantan 
Natural Resources Conservation Agency 
(BKSDA South Kalimantan) (Balai Konservasi 
Sumber Daya Alam Kalimantan Selatan/South 
Kalimantan Natural Resources Conservation 
Agency); (2) local communities living around 
the area; (3) private parties operating in the area 
around TKNR, namely PT Arutmin Indonesia 
Site Senakin; (4) academics or researchers 
from Lambung Mangkurat University who are 
involved in conservation studies and assistance; 
and (5) local media “Kabarone”, which plays a 
role in disseminating conservation information. 
The selection of informants was carried out 
purposively based on their involvement and 

Figure 1: Research location map
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knowledge of the issue of preserving the white-
fronted langur habitat.

Document Analysis
We looked at four written sources, i.e., 
conservation laws and regulations (Regulation 
of the Minister of Environment and 
Forestry Number: P.106/MenLHK/Setjen/
Kum.1/12/2018); reports on area management 
activities (Activity Report: Joint Patrol in Teluk 
Kelumpang Nature Reserve 2023 (BKSDA 
South Kalimantan, 2023); documents about 
cooperation between agencies (Cooperation 
Agreements numbers PKS.3558/K.16/TU/
KJS/8/2022 and 468.a/AI/VIII/22); and news 
articles by “Kabarone” that were relevant. These 
documents were used to triangulate and validate 
information obtained from interviews (Tanur et 
al., 2024).

Limited field observations were performed 
to comprehend the context of the research site, 
the overall state of the habitat, and the specific 
manifestations of stakeholder activities in the 
field. These observations were not intended for 
ecological inventory but rather to strengthen 
understanding of the interview results and 
documents (Hanum, 2024).

Data Analysis Techniques
The roles, contributions, and interaction 
dynamics of the five stakeholder groups were 
analysed thematically of interactions between 
five stakeholder groups in efforts to conserve the 
habitat of the white-fronted langur in the TKNR 
is analysed thematically based on the penta-
helix framework (Nurhaida et al., 2024). The 
influence and level of interest of stakeholders 
on an object are analysed qualitatively using 
a power–interest matrix approach (Grimble et 
al., 1995; de Groot et al., 2002). The horizontal 
axis of the power–interest matrix represents 
the level of stakeholder interest in habitat 
conservation, while the vertical axis represents 
stakeholder power or influence over decision-
making processes. Based on these dimensions, 
stakeholders were classified into four quadrants: 
Players (high power–high interest), subjects 

(low power–high interest), context setters (high 
power–low interest), and the crowd (low power–
low interest). This approach facilitates the 
identification of governance gaps, participation 
inequalities, and strategic collaboration 
opportunities.

Data Validity
Data validity was maintained through source 
and method triangulation techniques, namely 
by comparing interview results between 
informants, interview results with documents, 
and field observation findings. Furthermore, 
researchers double-checked key information 
through informal discussions with informants to 
minimise misinterpretation (Meydan & Akkaş, 
2025).

Research Ethics
This study adheres to ethical principles of social 
research. All informants were interviewed 
after receiving an explanation of the research 
objectives and consenting to participate. The 
informants’ identities are not included in the 
manuscript and are presented as stakeholder 
categories to maintain confidentiality and ensure 
the respondents’ comfort (Kaiser, 2009).

Results and Discussions
Conservation Governance within a Penta-helix 
Framework
The research results are presented thematically 
based on a penta-helix framework to describe 
the roles, contributions, and dynamics of 
interactions between five stakeholder groups 
in efforts to conserve the white-fronted langur 
habitat in the TKNR (Figure 2).

Role of Government
The government, through agencies that 
manage conservation areas, plays a central 
role as regulator and coordinator in habitat 
preservation efforts. The government’s primary 
role includes establishing area protection 
policies, monitoring activities in and around 
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nature reserves, and facilitating collaboration 
with other parties (Xu et al., 2012). The 
government agency with the primary mandate 
for the conservation of biological natural 
resources in the research area is the BKSDA 
South Kalimantan. Based on the regulation 
of the Minister of Environment and Forestry 
Number P.14/MenLHK/Setjen/Kum.1/2/2017, 
the BKSDA South Kalimantan has the following 
primary functions: (a) Protection and security 
of plants, wildlife, and their ecosystems; (b) 
preservation of biodiversity; (c) conservation 
education and outreach; (d) handling of human-
wildlife conflicts; and (e) implementation of 
conservation cooperation and permits.

An informant from the BKSDA South 
Kalimantan confirmed that the successful 
conservation of the white-fronted langur habitat 
was greatly facilitated by a partnership with 
the business sector (PT Arutmin Indonesia 
Site Senakin), as part of the animal’s habitat 
lies outside the formal conservation area 
and within the company’s operational area. 
The collaboration includes joint patrols, 
educational and outreach activities for 

schools and community groups, wildlife 
conflict management training, and support for 
conservation infrastructure. The government 
also facilitated the establishment of the white-
fronted langur Conservation Community Group 
in Geronggang Village to make it easier for the 
government and the local community to talk to 
each other.

However, informants also said that the 
principal challenge concerns engagement and 
communication with local community groups. 
This is especially true since conservation 
activities have not yet brought direct economic 
benefits to the community. On the other 
hand, the shared function of education and 
information dissemination makes collaboration 
with academics and the media relatively easier. 
Several other activities across different countries 
have reported similar conditions (McDevitt, 
2021; Rampheri et al., 2022).

Research results indicate that limited human 
resources and budgets result in suboptimal area 
monitoring, particularly in conservation area 
boundaries. Cross-sectoral coordination is still 
hard, especially when it comes to balancing 

Figure 2: Penta-helix framework of white-fronted langur conservation
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conservation goals with economic activities 
in the area. Even though there are rules and 
management plans that say what should happen, 
implementation remains highly dependent on 
support and involvement of non-governmental 
groups.

The Role of Local Communities
People who live near the nature reserve have a 
direct connection to the forest as a place to live 
and work (Saha & Agarwalla, 2021). Interview 
results indicate that the community has local 
knowledge regarding the presence and behaviour 
of the white-fronted langur and exhibits a 
relatively positive attitude towards the animal. 
Informants from local community leaders stated 
that the white-fronted langur does not cause 
disturbance to gardens and fields, so it is not 
perceived as a pest or economic threat. Local 
communities spearheaded their participation 
in collaborative conservation efforts under 
the leadership of the “white-fronted langur” 
Conservation Area Lovers Community Group.

Furthermore, the community expressed its 
readiness to participate in habitat and wildlife 
conservation efforts, either with the BKSDA 
South Kalimantan or the company, as long as 
the activities could be tailored to their schedule 
and activities in the village. The community 
expressed an interest in cultivating economically 
valuable plant species that simultaneously serve 
as food resources for the white-fronted langur, 
ensuring that conservation and welfare can 
coexist harmoniously.

In practice, the community primarily fulfils 
its role through informal activities, including 
informal monitoring of conservation areas 
and wildlife presence reporting. However, the 
community’s participation in formal conservation 
activities remains limited. The main obstacles to 
encouraging active participation are economic 
factors, limited access to information, and a lack 
of incentive schemes (Noor et al., 2024). This 
finding shows that the community has not been 
fully positioned as a subject of conservation 
governance but is still in a passive supporting 
position (Arifalo, 2024).

The Role of the Private Sector
Businesses operating around conservation 
areas significantly influence habitat conditions 
(Njamasi et al., 2022). In this case, the business in 
question is PT Arutmin Indonesia Site Senakin. 
Informants from business actors stated that the 
company’s involvement in area conservation 
is realised through cooperation agreements 
numbers PKS.3558/K.16/TU/KJS/8/2022 and 
468.a/AI/VIII/22, which refer to the Regulation 
of the Minister of Environment and Forestry 
Number 44 of 2017.

PT Arutmin Indonesia Site Senakin is a 
coal mining company operating in Kotabaru 
Regency, South Kalimantan Province, Indonesia. 
Part of its operational and concession areas are 
located adjacent to the Teluk Kelumpang Nature 
Reserve and overlap with several ecological 
corridors used by the white-fronted langur. 
Although the company has contributed to 
conservation initiatives through collaborative 
programmes, mining activities and associated 
infrastructure developments may also contribute 
to habitat fragmentation, increased human 
access, and long-term ecological pressure on 
wildlife habitats. 

This dual position reflects the complex 
role of private sector actors in conservation 
governance, where economic activities may 
simultaneously generate both conservation 
challenges and collaborative opportunities. 
The collaboration programme includes support 
for area protection and security, biodiversity 
conservation, ecosystem restoration, and 
community empowerment, as well as the 
provision of facilities and infrastructure for 
conservation management. Its implementation 
involves joint patrols conducted with BKSDA 
South Kalimantan and local community groups, 
planting food species for the white-fronted 
langur, collaborative outreach activities with 
academics and conservation authorities, as 
well as participation in research activities 
and scientific seminars related to wildlife 
conservation.
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However, the private sector also faces 
institutional limitations, particularly a lack 
of personnel with specialised expertise in 
conservation. This situation leads to a high 
dependence on support from academics and 
government agencies. Case studies show 
that companies can contribute significantly 
to conservation through integrated strategies 
(Aladağ, 2023).

The Role of Academics
Academics and researchers serve as purveyors 
of scientific knowledge and advocates for 
evidence-based decision-making (Kurien et 
al., 2022). In the context of preserving the 
habitat of the white-fronted langur, researchers 
from the Faculty of Forestry and the Faculty of 
Mathematics and Natural Sciences at Lambung 
Mangkurat University are involved through 
research, mapping habitats, and providing 
technical assistance to other stakeholder groups. 
Informants from academic circles who have long 
been involved in conservation issues stated that 
academic support has been achieved through 
postgraduate research, scientific seminars, and 
joint outreach activities with governments and 
businesses.

However, academics also call attention to 
the long-term threat of increasing community 
demand for land, which could potentially reduce 
the habitat and movement corridors of the white-
fronted langur. Research shows that academic 
contributions remain sporadic and dependent 
on specific projects or funding. The absence 
of institutional mechanisms linking research 
findings to policy has resulted in the suboptimal 
use of scientific knowledge in area management 
(López-Rodríguez et al., 2017).

The Role of Media
Local media plays a role in disseminating 
information about the existence of wildlife and 
conservation issues (Amiraslani & Dragovich, 
2021). In this white-fronted langur conservation 
effort, the local online media outlet “Kabarone” 
served as a communication platform within 

the penta-helix framework. Through its online 
reporting and platforms, the media contributed 
to raising public awareness of the importance of 
habitat preservation.

However, research results indicate that the 
media’s role as a conservation advocacy tool has 
not been utilised strategically. Reporting tends 
to be incidental and not yet integrated into long-
term communication strategies. Informants from 
local online media outlets stated that limited 
communication infrastructure and access to data 
and information from stakeholders are major 
obstacles to providing in-depth and sustainable 
news. This situation indicates that the media’s 
role remains at the level of information 
dissemination and has not yet developed as a 
systematic actor in driving public opinion and 
support (Kaul, 2017; Shang et al., 2025).

The findings do not necessarily indicate that 
local media actors intend to position themselves 
as formal conservation advocates. Rather, their 
current role remains primarily informational due 
to limited institutional capacity, restricted access 
to data, and the absence of formal collaboration 
mechanisms with conservation stakeholders. 
Nevertheless, several informants acknowledged 
that stronger involvement in environmental 
communication could become possible if 
institutional support, communication access, 
and collaborative platforms were improved.

Dynamics of Interactions between Stakeholders
The research results show that interactions 
between stakeholders in the conservation of 
the white-fronted langur habitat in the Teluk 
Kelumpang Nature Reserve (TKNR) are 
dynamic, asymmetrical, and influenced by 
differences in the interests, influence, and 
capacities of each actor. These interactions 
do not occur within a singular, established 
collaborative framework; rather, they arise 
from a combination of formal cooperation, 
informal relationships, and underlying tensions 
among competing interests. The BKSDA 
South Kalimantan functions as the principal 
coordinating actor among stakeholders.
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The BKSDA South Kalimantan, in 
particular, plays a central role as a liaison 
between stakeholders. In practice, cooperation 
agreements tend to structure and formalise 
government interactions with the business 
sector. This collaboration is relatively effective 
in supporting conservation operations such 
as area patrols, education, and infrastructure 
provision. However, this relationship also 
demonstrates the government’s dependence 
on the business sector for resource support, 
which under certain circumstances can impact 
the flexibility of conservation decision-making 
(Vijaya, 2024).

Interactions between the government 
and local communities exhibit varying 
characteristics. While the community has a 
relatively positive attitude toward white-fronted 
langur conservation, this relationship has not yet 
fully developed into an equal partnership. The 
community still perceives conservation activities 
as an external agenda that does not always align 
with its economic needs (Chambwe & Saayman, 
2023). Consequently, communication and 
coordination frequently occur in a situational 
manner, contingent upon particular project 
initiatives rather than established collaboration 
mechanisms (Arifalo, 2024).

Academics usually play a supportive and 
knowledge-based role in how stakeholders 
interact with each other. Academics engage 
extensively with the government and corporate 
sectors through research, training, and outreach 
initiatives (Kurien et al., 2022). Nonetheless, 
academic participation in strategic decision-
making is still restricted.  The resulting scientific 
knowledge has not been fully integrated 
into area management policies, so academic 
contributions serve more as scientific legitimacy 
than as a basis for long-term decision-making.

Meanwhile, media interaction with other 
stakeholders is relatively weak and sporadic. The 
media often acts as a channel for information 
dissemination rather than a strategic partner 
in building a conservation narrative (Kaul, 
2017). Limited access to data, information, 
and communication infrastructure means that 

the role of the media has not yet developed 
into an advocacy actor capable of consistently 
influencing public opinion (Kaul, 2017).

Using a power–interest matrix to map 
stakeholders shows that the actors and their 
roles are not the only things that affect the 
preservation of the white-fronted langur habitat 
in the Teluk Kelumpang Nature Reserve. The 
way power and interests are arranged between 
actors is the most important thing. The disparity 
in the levels of influence and interests among 
stakeholders fosters a functional collaboration 
pattern; however, it has not yet evolved into 
an integrative and sustainable collaborative 
governance framework (Wei et al., 2024).

These findings indicate a governance gap, 
where key actors dominate the decision-making 
process, while actors with high stakes, such as 
local communities, have not been given equal 
opportunity to participate. The integration of 
academics and media actors into conservation 
governance should not be understood solely as 
the responsibility of government institutions or 
dominant stakeholders. Effective collaboration 
requires reciprocal engagement. On the one 
hand, policy actors need mechanisms to 
incorporate scientific evidence and public 
communication into governance processes. 
On the other hand, academics and media 
institutions must also actively align their 
research agendas, communication strategies, 
and outreach activities with the practical needs 
of conservation stakeholders. This reciprocal 
relationship highlights that collaborative 
governance is fundamentally a two-way process 
rather than a passive institutional arrangement.

The research findings indicate that the 
preservation of the white-fronted langur habitat 
in the Teluk Kelumpang Nature Reserve 
is intrinsically linked to the dynamics of 
multi-stakeholder governance. This finding 
corroborates numerous studies that highlight the 
necessity of collaboration among stakeholders 
with diverse interests and varying degrees 
of influence for effective conservation in 
fragmented landscapes (Hanum, 2024; Ipara & 
Kipchumba, 2024). In this context, the penta-
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helix approach provides a relevant framework 
for understanding how the roles of government, 
society, business, academia, and the media 
intersect in conservation practices (Hertati et 
al., 2024; Fadlan et al., 2025). For example, in a 
study on mangrove management and ecotourism 
policy in Banyuwangi, East Java, Indonesia, 
the penta-helix was found to have gaps in the 
involvement of all elements of government, 
business, academia, the community, and the 
media, which resulted in policy implementation 
that was not fully effective (Sari et al., 2024).

Despite the government’s formal mandate to 
manage the area, research indicates that its role 
is not fully effective due to limited institutional 
capacity. Another study on stakeholder 
collaboration in ecotourism development 
in Samarinda, East Kalimantan, Indonesia, 
called for a stronger collaboration model to 
achieve economic, social, and environmental 
sustainability goals (Habibi et al., 2025). This 
condition strengthens the argument that a 
state-based conservation approach needs to be 
complemented by collaborative mechanisms 
that involve non-governmental actors more 
substantively (Fajrina et al., 2022). Thus, 

conservation is not only understood as a 
regulatory obligation but also as a shared 
responsibility (Tkaczynski & Rundle-Thiele, 
2023).

Stakeholder Mapping Based on Power–Interest 
Matrix
Further analysis of stakeholder roles and 
interactions is visualised in Figure 3, a power–
interest matrix. This matrix is ​​used to map 
the relative positions of each actor into four 
quadrants based on their level of power to 
white-fronted langur habitat conservation and 
their level of interest in decision-making.

Actors in the top-right quadrant are 
classified as players because they possess both 
high power and high interest in conservation 
governance. Actors in the bottom-right quadrant 
are categorised as subjects, reflecting strong 
interest but limited influence. Context setters 
occupy the top-left quadrant due to their 
relatively high power but lower operational 
interest, while actors in the bottom-left quadrant 
are classified as the crowd because they have 
limited power and limited direct engagement in 
conservation decision-making.

Figure 3: The power–interest matrix of each stakeholder on white-fronted langur conservation
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Key Players
The government, represented by the BKSDA 
South Kalimantan, and businesses operating 
around the TKNR area are key players. These 
two actors have significant influence in decision-
making and the implementation of conservation 
activities, as well as a direct stake in the area’s 
sustainability.

The government has formal authority 
through regulations and area management 
mandates (Ayunita et al., 2020), while the private 
sector has control over financial resources, 
infrastructure, and parts of the landscape that 
intersect with wildlife (Lamont et al., 2023). 
The interaction between these two actors forms 
the main axis of conservation governance at 
the field level. However, the dominance of 
these key actors also implies a dependence 
of the conservation system on commitment 
and the sustainability of formal collaboration, 
particularly in the context of limited government 
resources. This condition reflects the variable 
and predominantly instrumental nature of 
private-sector interest in conservation, especially 
when linked to corporate social responsibility 
obligations and corporate reputation (Pathania 
& Rastogi, 2024).

Subjects
Local communities are classified as subjects, 
namely actors with a high level of interest but 
relatively low influence in decision-making 
(Kyriakidis & Anagnostopoulos, 2017). 
Research findings indicate that the community 
has concern and a positive attitude towards the 
existence of the white-fronted langur, as well as 
a readiness to participate in habitat conservation 
efforts.

The findings indicate that the current 
conservation governance system has not yet 
effectively integrated community participation 
into formal decision-making processes. This 
explains why community involvement is largely 
informal and reactive and heavily dependent 
on government or business initiatives (Oyewo, 
2024). This situation highlights the necessity for 
an empowerment strategy to elevate society’s 

role from passive subjects to more influential 
collaborative actors (Malta, 2023).

Context Setters
Academics and researchers are positioned within 
the context-setter quadrant. They have a lot of 
power to shape scientific discourse, knowledge, 
and legitimacy, but they are less interested in the 
day-to-day management of the area. Through 
research, training, and outreach, academics 
contribute to providing the scientific basis for 
conservation policy and practice (Gerber & 
Raik, 2018; Bhushal et al., 2024).

Research findings suggest that the influence 
of academics is predominantly indirect and 
contingent upon the degree to which their 
generated knowledge is embraced by pivotal 
stakeholders. Academics underutilise their roles 
in conservation governance due to the absence 
of formal mechanisms to integrate research 
findings into policy (Velander & Donà, 2024). 
In addition to the absence of formal institutional 
mechanisms, limited interdisciplinary 
collaboration, differences in research priorities, 
funding constraints, and communication 
gaps between researchers and policymakers 
contribute to the underutilisation of academic 
knowledge in conservation governance.

Crowd
The media is classified as a crowd, meaning it 
has relatively little interest and influence in the 
conservation decision-making process. Mostly, 
its role consists of disseminating information 
and incidentally raising public awareness 
(Shang et al., 2025).

The position of media actors within the 
power–interest matrix suggests a potential 
strategic role in conservation communication 
and public awareness. However, this potential 
does not necessarily indicate an institutional 
intention or priority to engage actively in 
conservation advocacy, as media involvement 
remains dependent on organisational interests, 
communication capacity, and collaborative 
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incentives. Other literature suggests that the 
media can elevate public awareness and connect 
scientific knowledge with political practice 
or local governance; however, this endeavour 
requires a clearly articulated communication 
framework and media involvement in the policy 
planning stage (Geschke et al., 2023).

Synthesis of Mapping Results
The power–interest matrix reveals an imbalance 
in power relations in the management of white-
fronted langur habitat conservation in the Teluk 
Kelumpang Nature Reserve. Stakeholders 
demonstrating high levels of interest often 
possess limited decision-making authority, and 
people who have a lot of power sometimes don’t 
care about conservation. This imbalance is why 
established partnerships tend to be functional 
and focused on projects, and they haven’t 
yet turned into transformative collaborative 
governance (Zakaria et al., 2025).

Implications for Strengthening Penta-helix 
Collaboration
Findings from the power–interest matrix 
indicate that strengthening white-fronted langur 
habitat conservation requires different strategies 
for each stakeholder group. It is important to 
encourage highly influential actors to make 
a bigger commitment to conservation (Amel 
& Manning, 2019). In addition to the absence 
of formal institutional mechanisms, limited 
interdisciplinary collaboration, differences in 
research priorities, funding constraints, and 
communication gaps between researchers 
and policymakers also contribute to the 
underutilisation of academic knowledge in 
conservation governance. On the other hand, 
actors who are very interested but not very 
influential need to have their ability and access 
to the decision-making process improved 
(Hedley, 2024).

In this context, the government plays 
a crucial role as a collaborative facilitator 
capable of bridging the interests of different 
actors. Incorporating the business sector’s role 
into long-term conservation strategies, such 

as through more formal partnership schemes, 
can improve the sustainability of conservation 
efforts (Jones, 2024). On the other hand, more 
meaningful involvement by the community 
and academics has the potential to strengthen 
social legitimacy and the knowledge base for 
managing the area (Kelly et al., 2019).

Preserving the white-fronted langur habitat 
is not only related to species protection but also 
to natural resource governance, social equity, 
and economic sustainability at the local level. 
Thus, the penta-helix approach and power-
interest matrix analysis provide important 
contributions in bridging conservation and 
sustainability issues, particularly in the context 
of developing countries with high land-
use pressures. Comparative studies across 
conservation areas with different stakeholder 
characteristics are also important to deepen 
understanding of the effectiveness of the penta-
helix approach in various contexts (Sari et al., 
2024). In addition, long-term research is needed 
to assess the sustainability of multi-stakeholder 
partnerships and changes in actors’ positions 
within the power–interest matrix framework 
over time (Bulmer & Prado-Higuera, 2021). 

This research contributes to the 
development of conservation governance 
studies by demonstrating that the effectiveness 
of a penta-helix-based collaborative approach is 
largely determined by the configuration of power 
relations and interests among stakeholders, 
not simply by the presence of multiple actors. 
The integration of the power–interest matrix 
into penta-helix analysis expands the matrix’s 
function from a mapping tool to an analytical 
instrument for identifying governance gaps, 
particularly the marginalisation of actors with 
high stakes but low influence. Furthermore, this 
study adds empirical evidence from the context 
of conservation areas in developing countries, 
which is still limited in the international 
literature, and enriches understanding of the 
instrumental role of the private sector, the limited 
institutionalisation of academic contributions, 
and the weak role of the media in collaborative 
conservation governance.
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Conclusion
This research confirms that wildlife habitat 
conservation in protected areas is a collaborative 
governance issue determined by the 
configuration of power relations and interests 
among stakeholders. While the penta-helix 
approach provides a conceptual framework 
for engaging multiple actors, the research 
findings indicate that the resulting collaboration 
tends to be functional and not fully integrated.  
Mapping stakeholders with a power–interest 
matrix shows that there are gaps in governance, 
where local communities, despite demonstrating 
strong conservation interests, continue to 
possess limited influence over decision-making 
processes. Conversely, highly influential actors, 
such as government institutions and the private 
sector, play a dominant role in determining the 
direction of area management. Academics and 
the media, as knowledge- and communication-
based actors, enhance scientific legitimacy 
and public awareness, yet their roles remain 
inadequately institutionalised. These findings 
show that successful conservation governance 
relies not just on having rules and partnerships 
but also on how well the governance system 
can handle power imbalances, encourage real 
participation, and create fair and flexible ways 
to work together.

Acknowledgements
The researchers would like to express their 
deepest gratitude to the parties involved in 
this research, namely the informants, South 
Kalimantan Natural Resources Conservation 
Agency (BKSDA Kalsel), the White-fronted 
Langur Monitoring Team of BKSDA Kalsel, 
and PT Arutmin Indonesia Site Senakin for their 
cooperation and support.

Conflict of Interest Statement
The authors agree that this research was 
conducted in the absence of any self-benefits, 
commercial, or financial conflicts.

Author Contributions Statement
MA conceptualised the central research idea, 
provided the theoretical framework and methods, 
and approved the article’s submission. TS 
contributed to communication with stakeholders 
and the analysis and interpretation of data about 
the white-fronted langur and its habitat. SS 
contributed to the analysis and interpretation 
of data regarding the role of stakeholders. All 
authors discussed the results and contributed to 
the final manuscript.

Data Availability Statement
The research data was supported by information 
from the BKSDA Kalsel and PT Arutmin 
Indonesia, particularly data on the white-fronted 
langur prior to this study.

Ethical Conduct
For research interviews, ethical conduct requires 
obtaining informed consent, guaranteeing 
anonymity and confidentiality, ensuring 
voluntary participation, and respecting the right 
to withdraw at any point. Animal observation 
research was conducted using a non-intrusive 
method, with the help of camera traps. 

Declaration of AI-usage
In this project, we used SciSpace for 
brainstorming ideas and QuillBot to help with 
grammatical improvements and clarity. The 
output from these tools was used to provide 
initial suggestions, but the final content was 
revised extensively by the authors, who take full 
responsibility for its accuracy.

References
Aladağ, Ö. F. (2023). Integrating biodiversity 

into business strategy: Theoretical 
foundations and exemplary cases. Journal 
of Economics Business and Political 
Researches, 8(22), 782–794. https://doi.
org/10.25204/iktisad.1341425



THE ROLE OF STAKEHOLDERS	 2033

Journal of Sustainability Science and Management Volume 21 Number 9, September 2026: 2021-2037

Amel, E. L., & Manning, C. M. (2019). Fostering 
collective effort toward ecosystem 
conservation. E3S Web of Conferences, 
119, Article 00006. https://doi.org/10.1051/
e3sconf/201911900006

Amiraslani, F., & Dragovich, D. (2021). 
Wildlife and newspaper reporting in Iran: 
A data analysis approach. Animal, 11(6), 
Article 1487. https://doi.org/10.3390/ANI 
11061487

Anh, L. T. P., Kunasekaran, P., Ragavan, 
N. A., Subramaniam, T., & Thomas, T. 
K. (2022). Stakeholders’ participation 
intention towards a sustainable destination 
management system. Journal of 
Sustainability Science and Management, 
17(1), 66–83. https://doi.org/10.46754/jssm. 
2022.01.005

Arifalo, S. F. (2024). Assessment of community 
participation in forest conservation in 
Ondo State, Nigeria. African Journal of 
Agriculture and Food Science, 7(3), 39–55. 
https://doi.org/10.52589/ajafs-fkzmk6t9

Ayunita, K., Ruslan, A., Razak, A., & Halim, H. 
(2020). Harmonization and synchronization 
of laws related to management authority of 
coastal marine areas. Scholars International 
Journal of Law, Crime and Justice, 
3(4), 128–133. https://doi.org/10.36348/
SIJLCJ.2020.V03I04.008

Bhushal, G., Wolde, B., & Lal, P. (2024). 
Human-wildlife conflict and the likelihood 
of reporting losses in Nepal. Trees, Forests 
and People, 15, Article 100512. https://doi.
org/10.1016/j.tfp.2024.100512

BKSDA South Kalimantan. (2023). Joint patrol 
in Teluk Kelumpang Nature Reserve.

Bulmer, E., & Prado-Higuera, C. del. (2021). 
Revitalizing the global alliances for 
sustainable development: Analyzing the 
viability of Sustainable Development Goal 
17—A multi-actor governance approach. 
Sustainability, 13(8), Article 4247. https://
doi.org/10.3390/SU13084247

Chambwe, M., & Saayman, A. (2023). The 
relationship between the agenda of 
conservation authorities and community 
development in rural areas of South Africa. 
Studia Periegetica, 43(3), 49–64. https://
doi.org/10.58683/sp.579

Cockburn, J., Rosenberg, E., Copteros, A., 
Cornelius, S. F., Libala, N., Metcalfe, L., 
& van der Waal, B. (2020). A relational 
approach to landscape stewardship: 
Towards a new perspective for multi-actor 
collaboration. Land, 9(7), Article 224. 
https://doi.org/10.3390/LAND9070224

Creswell, J. W. (1994). Research design: 
Qualitative & quantitative approach. 
SAGE Publications.

de Groot, R. S., Wilson, M. A., & Boumans, R. M. 
J. (2002). A typology for the classification, 
description and valuation of ecosystem 
functions, goods and services. Ecological 
Economics, 41(3), 393–408. https://doi.
org/10.1016/S0921-8009(02)00089-7

Ehrhart, S., Soliku, O., & Schraml, U. (2021). 
Conservation conflicts in the context of 
protected areas in Ghana and Germany: 
Commonalities, differences and lessons 
for conflict analysis and management. 
GeoJournal, 87, 2787–2803. https://doi.
org/10.1007/S10708-021-10401-W

Fadlan, F., Ibrahim, M. A., Yunus, M., & 
Susanti, G. (2025). Pentahelix collaboration 
management in natural disaster mitigation 
in West Sulawesi Province. KnE Social 
Sciences, 10(18), 1075–1092. https://doi.
org/10.18502/kss.v10i18.19525

Fajrina, A. N., Hijri, Y. S., Roziqin, A., & Rezeki, 
A. (2022). Collaborative governance 
of Nasalis larvatus (Wurmb, 1787) 
conservation in Barito Kuala Regency, 
Indonesia. Ecological Questions, 34(1), 
1–17. https://doi.org/10.12775/eq.2023.005

Gerber, L. R., & Raik, D. (2018). Conservation 
science needs new institutional models for 
achieving outcomes. Frontiers in Ecology 
and the Environment, 16(8), 438–439. 
https://doi.org/10.1002/FEE.1951



Mahrus Aryadi et al.			   2034

Journal of Sustainability Science and Management Volume 21 Number 9, September 2026: 2021-2037

Geschke, J., Rillig, M. C., Böhning-Gaese, K., 
Potthast, T., Arth, A., Dick, L. V., Habekus, 
F., Kleinschmit, D., Lesch, H., Spehn, E., 
Wenzel, S., Fischer, M., & Klein, A.-M. 
(2023). Science journalism and a multi-
directional science-policy-society dialogue 
are needed to foster public awareness for 
biodiversity and its conservation. PLOS 
Sustainability and Transformation, 2(10), 
Article e0000083. https://doi.org/10.1371/
journal.pstr.0000083

Grimble, R., Chan, M.-K., Aglionby, J., & 
Quan, J. (1995). Tree and trade-offs: A 
stakeholders approach to natural resource 
management (Gatekeeper Series No. 52). 
International Institute for Environment and 
Development. https://www.iied.org/sites/
default/files/pdfs/migrate/6066IIED.pdf

Habibi, M., Yani, A., & Eryani, T. W. R. (2025). 
Application of the pentahelix concept in 
the iconic tourism destination of Kampung 
Ketupat Samarinda, Indonesia. Golden 
Ratio of Social Science and Education, 
5(1), 11–22. https://doi.org/10.52970/grsse.
v5i1.75

Hanum, C. M. (2024). Stakeholder mapping in 
the management in Lingga Isaq Hunting 
Park protected area, Aceh Tengah. Journal 
Informatic, Education and Management, 
6(1), 29–38. https://doi.org/10.61992/jiem.
v6i1.61

Hedley, D. (2024). From stakeholders to 
protagonists: An exploratory framework 
for cultivating prosocial capacities for 
development. Frontiers in Sociology, 9, 
Article 1199755. https://doi.org/10.3389/
fsoc.2024.1199755

Hertati, D., Susilo, D., & Nurhadi, N. (2024). 
A limiting integrative effort plastic waste 
in the sea of Indonesia and China: The 
penta helix model perspective. Journal of 
Infrastructure Policy and Development, 
8(12), Article 8962. https://doi.org/10. 
24294/jipd.v8i12.8962

Hidayat, S., Muhamad, M., & Soeprihanto, 
J. (2024). Stakeholder participation in 

the revitalization of Peneleh tourist area 
in Surabaya City. Indonesian Journal of 
Tourism Business and Entrepreneurship, 
1(2), 14–26. https://doi.org/10.31002/ijtbe.
v1i2.2142

Ipara, M. O., & Kipchumba, H. E. (2024). 
Effects of stakeholder collaboration on 
environmental conservation in Kanduyi 
Constituency, Bungoma County, Kenya. 
World Journal of Advanced Research 
and Reviews, 24(2), 932–939. https://doi.
org/10.30574/wjarr.2024.24.2.3403

Jesus, L. F. F. de. (2024). Indonesia’s current 
and future efforts to tackle the issue of 
deforestation. Budi Luhur Journal of 
Strategic & Global Studies, 2(2), 91–106. 
https://doi.org/10.36080/jsgs.v2i2.39

Jones, P. (2024). Business company approaches 
to the protection of nature and biodiversity. 
Athens Journal of Business & Economics, 
10(3), 239–252. https://doi.org/10.30958/
ajbe.10-3-4

Juniyanti, L., Purnomo, H., Kartodihardjo, H., 
& Prasetyo, L. B. (2021). Understanding 
the driving forces and actors of land change 
due to forestry and agricultural practices 
in Sumatra and Kalimantan: A systematic 
review. Land, 10(5), Article 463. https://
doi.org/10.3390/LAND10050463

Kaiser, K. (2009). Protecting respondent 
confidentiality in qualitative research. 
Qualitative Health Research, 19(11), 
1632–1641. https://doi.org/10.1177/104973 
2309350879

Kaul, V. (2017). Environmental crisis and the 
role of media. International Journal of Trend 
in Scientific Research and Development, 
1(4), 684–697. https://doi.org/10.31142/
IJTSRD2217

Kelly, R., Fleming, A., Pecl, G. T., Richter, 
A., & Bonn, A. (2019). Social license 
through citizen science: A tool for marine 
conservation. Ecology and Society, 24(1), 
1–20. https://doi.org/10.5751/ES-10704-24 
0116



THE ROLE OF STAKEHOLDERS	 2035

Journal of Sustainability Science and Management Volume 21 Number 9, September 2026: 2021-2037

Kementerian Lingkungan Hidup dan 
Kehutanan. (2018). Peraturan Menteri 
Lingkungan Hidup dan Kehutanan Republik 
Indonesia No P.106/MENLHK/SETJEN/
KUM.1/12/2018 Tahun 2018 tentang 
perubahan kedua atas Peraturan Menteri 
Lingkungan Hidup dan Kehutanan Nomor 
P.20/MENLHK/SETJEN/KUM.1/6/2018 
tentang jenis tumbuhan dan satwa yang 
dilindungi. https://jdih.kemenkoinfra.go.id/
cfind/source/files/permen-lhk/permenlhk-
nomor-p.106-tahun-2018.pdf

Kurien, V. T. V., Shamsuddeen, S., Mahitha, M., 
& Rasheed, D. S. (2022). Evidence-based 
decision-making. Journal of Head & Neck 
Physicians and Surgeons, 10(1), 48–52. 
https://doi.org/10.4103/jhnps.jhnps_5_22

Kyriakidis, E., & Anagnostopoulos, A. (2017). 
Engaging local communities in heritage 
decision-making: The case of Gonies, Crete, 
Greece. Journal of Eastern Mediterranean 
Archaeology and Heritage Studies, 
5(3), 334–348. https://doi.org/10.5325/
JEASMEDARCHERSTU.5.3-4.0334

Lamont, T. A. C., Barlow, J., Bebbington, J., 
Cuckston, T., Djohani, R., Garrett, R., 
Jones, H. P., Razak, T. B., & Graham, N. 
A. J. (2023). Hold big business to task on 
ecosystem restoration. Science, 381(6662), 
1053. https://doi.org/10.1126/science.
adh2610

Li, L. (2025). Impacts of land-use change on 
biodiversity of tropical forests. Theoretical 
and Natural Science, 81(1), 19–24. https://
doi.org/10.54254/2753-8818/2025.19755

López-Rodríguez, M. D., Castro, H., Arenas, 
M., Requena-Mullor, J. M., Cano, A., 
Valenzuela, E., & Cabello, J. (2017). 
Exploring institutional mechanisms for 
scientific input into the management cycle of 
the national protected area network of Peru: 
Gaps and opportunities. Environmental 
Management, 60(6), 1022–1041. https://
doi.org/10.1007/S00267-017-0929-X

Malta. (2023). The concept of strategy in 
community empowerment: A literature 

review. INFLUENCE: International 
Journal of Science Review, 5(3), 24–34. 
https://doi.org/10.54783/influencejournal.
v5i3.179

McDevitt, M. (2021). Social control of intellect: 
Four features of the academic–media nexus. 
Communication Theory, 32(3), 407–428. 
https://doi.org/10.1093/CT/QTAB015

Meydan, C. H., & Akkaş, H. (2025). Methods 
of data collection in qualitative research: 
Interviews, focus groups, observations, 
and document analysis. Advances in 
Educational Research and Evaluation, 
6(1), 303–317. https://doi.org/10.25082/
aere.2025.01.001

Mubaraq, H., Fithria, A., & Kissinger. 
[PERHATIAN: Masukkan initial untuk 
pengarang bernama ‘Kissinger’ jika 
wujud]. (2023). Habitat characteristics 
and distributions of white-fronted langur 
(Presbytis frontata) at PT. Arutmin Senakin 
Mining. Jurnal Hutan Tropis, 11(4), 
495–504. https://doi.org/10.20527/jht.
v11i4.18199

Mwangosi, R. G., Mwambusi, J. N., Njoghom, 
E. E., & Mwakalukwa, E. E. (2025). The 
influence of anthropogenic activities on 
forest cover change in Mbiwe Forest 
Reserve, Chunya District, Tanzania. 
East African Journal of Forestry and 
Agroforestry, 8(1), 415–429. https://doi.
org/10.37284/eajfa.8.1.3558

Najmuddin, M. F., Haris, H., Norazlimi, N., Md-
Zain, B. M., Rahman, M.-R. A., Shahrool-
Anuar, R., Hassan, A. H., & Abdul-Latiff, 
M. A. B. (2020). Daily activity budget of 
banded langur (Presbytis femoralis) in 
Malaysia. Journal of Sustainability Science 
and Management, 15(5), 84–97. https://doi.
org/10.46754/jssm.2020.07.009

Neta, Y., & Kagungan, D. (2018). Communities 
empowerment and collaboration between 
stakeholders on utilization of community 
forests as a solution for poverty reduction 
and reduce intensity of chopping of 
protected forest in Lampung Province. 



Mahrus Aryadi et al.			   2036

Journal of Sustainability Science and Management Volume 21 Number 9, September 2026: 2021-2037

Journal of Law, Policy and Globalization, 
78, 24–29. https://iiste.org/Journals/index.
php/JLPG/article/download/44765/46185

Njamasi, Y. R., Ndibalema, V. G., & Kioko, J. 
(2022). The influence of human activities 
on wildlife in Kwakuchinja Migratory 
Corridor, Tarangire/Manyara ecosystem, 
northern Tanzania. International Journal of 
Tropical Drylands, 6(1), 26–38. https://doi.
org/10.13057/tropdrylands/t060104

Noor, H., Tabe, M., Jam, A. S., & Khaleghi, B. 
(2024). Barriers to people’s participation 
in watershed intervention projects: 
Perspectives of experts and local 
communities. Aqua, 73(7), 1322–1332. 
https://doi.org/10.2166/aqua.2024.101

Nurhaida, D., Busnetty, I., Tambunan, T., 
Fatmikasari, N., & Ardiyanto, A. (2024). 
The penta helix synergy in creating Desa 
Bestari a smart village marvel. Journal of 
Nonformal Education, 10(1), 84–93. https://
doi.org/10.15294/jone.v10i1.1570

Oyewo, H. T. (2024). A stake in their future: 
Advancing local community engagement in 
northeast Nigerian development initiatives. 
Journal of Community Safety & Well-Being, 
9(2), 87–93. https://doi.org/10.35502/
jcswb.363

Pathania, A., & Rastogi, M. (2024). Greening 
the corporate landscape: The role of CSR in 
environmental sustainability. International 
Journal for Multidisciplinary Research, 
6(3), 1–9. https://doi.org/10.36948/
ijfmr.2024.v06i03.22639

Rampheri, M. B., Dube, T., Shoko, C., 
Marambanyika, T., & Dhau, I. (2022). 
Local community attitudes and perceptions 
towards benefits and challenges associated 
with biodiversity conservation in Blouberg 
Nature Reserve, South Africa. African 
Journal of Ecology, 60(3), 769–779. https://
doi.org/10.1111/aje.12989

Saha, D., & Agarwalla, S. (2021). People’s 
forest dependence: A case study of 
Similipal Biosphere Reserve, India. Review 

of Development and Change, 26(1), 63–82. 
https://doi.org/10.1177/0972266121998269

Sari, J. D. E., Yudhana, A., Febriana, M. 
O., Ramadhanny, S. N., Putri, F. E. M., 
Saliluddin, S. B. M., & Praja, R. N. 
(2024). Pentahelix approach in community 
empowerment-based ecotourism: Turtle 
conservation and waste management on 
Santen Island Beach, Banyuwangi. Health 
Dynamics, 1(12), 460–469. https://doi.
org/10.33846/hd11205

Shang, F., Goh, H. C., & Masud, M. M. (2025). 
Stakeholder perceptions of tourism’s 
impacts on the ecological environment of 
island destinations based on a systematic 
review and meta-analysis. Scientific 
Reports, 15, Article 23306. https://doi.
org/10.1038/s41598-025-05196-6

Sievers, M., Swearer, S. E., & Hale, R. (2025). 
Habitat loss and fragmentation. In B. B. M. 
Wong & U. Candolin (Eds.), Behavioural 
responses to a changing world (pp. 130–
148). Oxford University Press. https://doi.
org/10.1093/oso/9780192858979.003.0008

Soekmadi, R., Novriyanti, N., Masy’ud, B., 
Buchori, D., Wulandari, C., & Ismanto. 
(2025). Community perspectives on 
engaging stakeholders for human-Sumatran 
tiger coexistence in the Bukit Barisan 
Selatan landscape. Forest and Society, 
9(2), 623–640. https://doi.org/10.24259/
fs.v9i2.36879

Sushadi, P. S. (2023). The distribution and 
current state of biobanking in Indonesian 
wildlife: A systematic review. Animal 
Conservation, 26(6), 734–752. https://doi.
org/10.1111/acv.12879

Sutata, D. F., Sadono, R., & Marhaento, H. 
(2023). The role of stakeholders in the 
management of Jurang Jero Nature Tourism 
Object in Mount Merapi National Park, 
Central Java, Indonesia. Jurnal Manajemen 
Hutan Tropis, 29(3), 208–218. https://doi.
org/10.7226/jtfm.29.3.208



THE ROLE OF STAKEHOLDERS	 2037

Journal of Sustainability Science and Management Volume 21 Number 9, September 2026: 2021-2037

Tanur, E. A., Imran, H. Al., Angrianto, R., 
May, N. L., & Anwar, A. (2024). Impact 
analysis of human activities on mangrove 
conservation in coastal Sulawesi. West 
Science Nature and Technology, 2(1), 1–8. 
https://doi.org/10.58812/wsnt.v2i04.742

Tkaczynski, A., & Rundle-Thiele, S. (2023). 
Koala conservation in South East 
Queensland: A shared responsibility. 
Australasian Journal of Environmental 
Management, 30(1), 48–67. https://doi.org
/10.1080/14486563.2023.2173320

Uzun, G., & Evcin, Ö. (2025). Determination of 
dispersal corridors used by large mammals 
between close habitats. Diversity, 17(3), 
Article 165. https://doi.org/10.3390/
d17030165

Velander, S., & De Donà, M. (2024). Leveraging 
windows of opportunity for expertise to 
matter in global environmental governance: 
Insights from the United Nations Convention 
to Combat Desertification. Frontiers in 
Climate, 5, Article 1325030. https://doi.
org/10.3389/fclim.2023.1325030

Vijaya, D. G. S. (2024). Addressing contemporary 
environmental challenges: A focus on 

climate change, waste management, 
biodiversity conservation, and sustainable 
development. In The 6th World Conference 
on Business, Management, Finance, 
Economics and Marketing. https://doi.
org/10.62422/978-81-970328-1-3-001

Wei, X., Li, H., & Chen, W. (2024). Collaborative 
governance of stakeholders in the payment 
for forest ecosystem services: An SA-SNA-
EGA approach. Forests, 15(10), Article 
1806. https://doi.org/10.3390/f15101806

Xu, J., Zhang, Z., Liu, W., & McGowan, P. J. 
K. (2012). A review and assessment of 
nature reserve policy in China: Advances, 
challenges and opportunities. Oryx, 
46(4), 554–562. https://doi.org/10.1017/
S0030605311000810

Zakaria, A.-R., Subianto, A., & Suhardono, 
E. (2025). Collaborative governance in 
ecotourism: The quintuple helix model 
at Banyuurip Mangrove Center, Gresik 
Regency, Indonesia. International Journal 
of Social Science and Human Research, 
8(5), 3630–3636. https://doi.org/10.47191/
ijsshr/v8-i5-91


