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Despite the ecological value of mangrove ecotourism, environmental degradation
due to waste accumulation and intense anthropogenic pressures remains a
critical challenge in Karangsong Beach, Indonesia. While the Pentahelix model
is recognized for destination management, its potential as a pedagogical tool for
behavioral change remains underexplored. This study investigates how the
Pentahelix synergy fosters comprehensive environmental literacy. Employing a
qualitative case study through interviews, observations, and document analysis,
the findings reveal that synergy enhances awareness through functional roles:
academics provide scientific validation, the private sector provides vital funding
and infrastructure, the government ensures regulation, the community leads
operations, and the media amplifies educational narratives. Crucially, this
study reconceptualizes collaboration as a structured “pedagogical mechanism”
that transforms abstract ecological knowledge into practical conservation
behavior. This research presents the “Karangsong Model” as a scalable
governance framework for the Global South, demonstrating that long-term,
sustainable conservation requires a hybrid architecture that seamlessly
integrates economic incentives and educational responsibilities.
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A. Introduction

Mangrove ecosystems are among the most vulnerable coastal environments,
highly susceptible to anthropogenic disturbances that can undermine their ecological
functions and long-term sustainability (Wardhani, 2011). This challenge has become
increasingly important as mangrove ecotourism expands globally as a strategy for
integrating biodiversity conservation with local economic development (Santoso et al.,
2025; Baloch et al., 2023; Zallesa, 2023). The Karangsong Mangrove Ecotourism area in
Indramayu, Indonesia, reflects this paradox. Despite its ecological and tourism potential,
the area continues to face encroachment and waste accumulation resulting from human
activities, threatening ecosystem integrity and conservation outcomes (Saputro et al., 2026;
Prihadi et al., 2018; Purnamasari et al., 2015). These conditions indicate a critical deficiency
in environmental literacy among stakeholders, limiting their ability to understand
ecological consequences and engage in sustainable environmental practices (Efata et al.,
2026; Mubhsin et al., 2024; Maesaroh et al., 2021).

Fostering environmental literacy in a tourism context encompasses more than
cognitive understanding; it requires meaningful changes in attitudes and behaviors. In
many developing regions, this challenge is intensified by socio-economic pressures, where
local communities often perceive natural resources primarily as economic assets rather than
ecological systems requiring long-term stewardship (Hilmi et al, 2025). Under such
conditions, environmental literacy cannot be developed solely through top-down
educational interventions. Rather, it must be embedded within the everyday economic and
social practices of local communities. This condition necessitates a governance approach
that distributes educational responsibilities across multiple stakeholders. Conservation
values need to be reinforced simultaneously through economic incentives, regulatory
mechanisms, and social norms. Without such structural support, environmental education
initiatives in coastal tourism areas are unlikely to generate lasting behavioral change.

Building such literacy in a complex tourism area requires collaborative
governance, specifically the Pentahelix synergy involving academics, business,
government, community, and media. However, a critical research gap remains in the
existing literature. Previous studies have primarily positioned the Pentahelix model as an
operational tool for creating urban resilience or for tourism marketing (Buchari et al., 2024;
Shalihah et al., 2024; Suroija et al., 2022). Meanwhile, research on mangrove management
often highlights the challenges of fragmented governance (Du et al., 2025) or focuses on
community livelihoods (Dulyakasem et al., 2026; Rahman et al., 2024). Furthermore, while
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previous research has analyzed environmental literacy in coastal communities, it
generally lacks a direct link to multi-stakeholder governance frameworks (Karingayi,
2025; Winoto et al., 2023). Existing models often treat governance and environmental
literacy as separate analytical domains, leaving limited understanding of how multi-
sectoral collaboration shapes environmental literacy and subsequently influences
conservation behavior within ecotourism settings.

In contrast to previous studies that primarily position the Pentahelix model as a
framework for tourism management, marketing, or stakeholder coordination, this study
contributes to the literature by conceptualizing collaborative governance as a mechanism for
environmental learning. Drawing upon the concept of social learning proposed by Galang et
al. (2025), this study advances the argument that environmental literacy is not developed
solely through formal educational interventions but can also emerge through structured
interactions, participation, and shared responsibilities among multiple stakeholders. By
linking governance processes with environmental learning outcomes, this study extends
existing discussions on collaborative governance beyond managerial and operational
concerns. Moreover, by providing empirical evidence from a community-based mangrove
ecotourism setting, this study contributes a scalable governance perspective that may be
relevant to coastal tourism destinations across the Global South, where sustainable
environmental management often relies on collaborative action and community participation
rather than state capacity alone (Barrera-Bello et al., 2025; Dulyakasem et al., 2026).

The novelty of this study lies in its interpretation of the Pentahelix synergy as a
pedagogical mechanism that actively constructs environmental literacy. By examining
the functional interactions among academics, government agencies, business actors,
local communities, and media, this study explains how ecological knowledge is
translated into conservation-oriented attitudes and behaviors within a mangrove
ecotourism setting. By analyzing this synergy in Karangsong, the study shifts the focus
from “managing tourism” to “educating through governance”.

Therefore, this study aims to analyze the mechanisms through which Pentahelix
collaboration strengthens environmental literacy within the Karangsong Mangrove
Ecotourism area. Specifically, the study investigates how interactions among academics,
government agencies, business actors, local communities, and media contribute to the
development of environmental awareness, ecological responsibility, and conservation

behavior in a community-based mangrove ecotourism setting.
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B. Method

This study employed a qualitative case study design to investigate the
collaborative governance of the Pentahelix synergy in Karangsong (Creswell & Poth,
2023). This design was specifically chosen to explore the complex interactions and roles
among stakeholders within their real-life context. The study was conducted from January
to June 2023 in the Karangsong Mangrove Ecotourism area, Indramayu Regency, West
Java, as illustrated in Figure 1. The selection of this location was based on its status as a
pilot project for community-based mangrove rehabilitation in Indonesia, which involves

diverse actors from government, corporate, and local community sectors.
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Figure 1. Research location map
Source: Potential of Karangsong Village, 2023

The primary data were collected through in-depth interviews and field
observations. Informants were selected using a purposive sampling approach,
focusing on actors with strategic roles and in-depth knowledge of mangrove
management. A total of six key informants participated in this study, comprising three
community leaders (including the administrator of the Pantai Lestari Group), one CSR
representative from PT Pertamina Balongan (Business), one academic expert involved
in local conservation research, and one local media practitioner. Semi-structured
interviews lasting approximately 45-60 minutes were conducted to explore the roles
and challenges of each stakeholder in fostering environmental literacy. Additionally,
non-participant observations were carried out to document environmental conditions,
waste management practices, and tourist behavior at the site. Secondary data were
also gathered from relevant documents, including CSR reports, village regulations,

and previous research publications, to support the empirical findings.
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Data validity was ensured through source triangulation, with information cross-
checked across interviews, observations, and documents to minimize bias. The data
analysis followed the interactive model by Miles, Huberman, and Saldafia (Miles et al.,
2014), comprising three streamlined stages. First, data condensation was performed,
selecting, focusing, and simplifying raw data from interviews and field notes to identify
key themes related to Pentahelix roles. Second, the data display stage presented the
organized information in a narrative text to facilitate the understanding of synergy
patterns. Finally, conclusion drawing and verification were conducted, during which
initial findings were revisited and verified against valid evidence to formulate final
conclusions on the effectiveness of the collaboration.

This study adheres to strict ethical research standards. Formal permission was
obtained from the Karangsong Village Government and the Ecotourism Management
Board prior to data collection. All participants provided informed consent and
participated voluntarily, with the understanding that they could withdraw at any time.
Furthermore, the identities of specific respondents have been anonymized or coded

where necessary to ensure confidentiality and data privacy.

C. Results and Discussion

This section presents the empirical findings regarding the Pentahelix synergy in
the Karangsong Mangrove Ecotourism area. The data were collected through interviews,
observations, and documentation, focusing on the roles of five key stakeholders:
Academics, Business, Community, Government, and Media. To ensure a comprehensive
analysis, the interactions among these actors are examined to reveal how collaborative
governance functions as a driver for environmental literacy. The findings are organized
into four main thematic sections: the community as the core manager, business sector

contributions, academic support, and the roles of government and media.

1. Results
a. The role of community as the core manager
The local community, represented by the Pantai Lestari Group, functions as the
primary operator of the ecotourism site. Field observations indicate that this group
manages the daily operations, focusing on ecosystem rehabilitation and infrastructure

maintenance. The visualization of the managed area is presented in Figure 2.
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Figure 2. Mangrove ecotourism area Karangsong Indramayu
Source: Researcher’s personal document, 2023

Figure 2 provides visual evidence of the site’s comprehensive management. The
image on the left depicts a dense mangrove ecosystem along the river corridor, confirming
the success of vegetative rehabilitation. Meanwhile, the image on the right shows the
tracking path and entrance gate, illustrating the community’s role in maintaining physical
tourism facilities. This combination confirms that the community manages both the
ecological assets and the tourism infrastructure. Interviews reveal that this awareness
grew out of the urgency of coastal erosion. Regarding the necessity of collaboration, Mr.
Eka, an administrator of the group, stated:

“To protect the damaged coastal environment so that it becomes ecotourism, up to now
it cannot be done only by the Pantai Lestari group, but we also collaborate with other
institutions, such as the government service PT. Pertamina Balongan, NGOs and
academics from various universities in West Java.” (Interview with Community
Administrator, March 2023)

This statement highlights that, while the community is the core actor, it relies
on external networks for sustainability. This acknowledgement indicates a strategic
adjustment in the community’s perspective. They position themselves as the operational
leader requiring technical and material support from external parties. This mindset is a
prerequisite for the effective implementation of the Pentahelix model, as it prevents
the role ambiguity that often hinders multi-stakeholder projects.

However, the study also found operational challenges. Data from interviews

reveal that financial independence remains a major hurdle for facility maintenance. As

stated by the management of Karangsong Mangrove ecotourism:
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“With the reduction of tourists who came during 2020-2022, there was damage to several
facilities as a result of limited funds for maintenance, such as damage to tracking in the
forest area made of bamboo, which has been an access for tourists to go around the
mangrove forest.” (Interview with Management, April 2023).

The degradation of physical facilities mentioned above serves as a concrete
indicator of the financial vulnerability inherent in this community-based model. Since
the maintenance budget depends entirely on revenue from entrance tickets, any
disruption to visitor flow immediately impacts the site’s infrastructure. This finding
underscores that while the community possesses strong social capital in the form of
motivation and labor, it lacks accumulated financial capital to withstand external
shocks. Consequently, this operational limitation necessitates the structural involvement

of the business sector to ensure material sustainability.

b. Business sector contribution: Corporate Social Responsibility (CSR)

The business sector plays a role specifically in infrastructure development and
community empowerment through CSR programs. Observations confirm that PT.
Pertamina Balongan acts as a key partner in funding physical facilities that the community
cannot afford independently. This commitment extends beyond supporting tourism
infrastructure and includes efforts to promote environmental awareness among visitors.
As explained by a representative of PT. Pertamina Balongan:

“We do not only support the development of tourism facilities, but also seek to create
educational spaces that encourage visitors to understand the ecological importance of
mangrove ecosystems and the need for their conservation”. (CSR Officer, Interview,
April 2023).

The interview findings indicate that environmental education constitutes an
important component of the company's CSR strategy within the Karangsong
Mangrove Ecotourism area. The business sector's contribution is therefore not limited
to providing financial assistance or supporting tourism infrastructure. Rather, the CSR
program is designed to integrate conservation values into visitors’ experiences by
creating facilities that simultaneously serve recreational and educational purposes.
Through this approach, environmental learning becomes embedded within the
physical environment, allowing visitors to encounter ecological information and

conservation messages throughout their visit.
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This educational orientation reflects the company's recognition that long-term
ecosystem sustainability depends not only on physical conservation efforts but also on
increasing public awareness and fostering environmentally responsible behavior.
Consequently, the infrastructure developed through CSR initiatives incorporates elements
intended to communicate scientific knowledge, environmental ethics, and conservation
values to diverse groups of visitors. One manifestation of this commitment can be observed

in the facilities installed throughout the ecotourism area, as presented in figure 3.

Figure 3. One form of corporate collaboration PT. Pertamina
Source: Researcher document, 2023.

Figure 3 illustrates the installation of educational signage along the mangrove
tracking path. The visuals show that the infrastructure provided extends beyond
physical bridges to include pedagogical tools as well. One board displays scientific
taxonomic information about local fauna, specifically the Fiddler Crab (Uca vomeris),
complete with its conservation status. Another board features an inspirational quote
(“Let nature be your teacher”) designed to frame the visitor's mindset toward
conservation. The data indicate that this contribution functions as a “passive educational
mechanism.” By embedding scientific knowledge and philosophical values directly into
the site’s infrastructure, the CSR program enables a self-guided learning experience,

ensuring visitors acquire environmental literacy even without a tour guide.

c. Academic support: Scientific validation and training
The academic sector serves a dual function: providing scientific validation of
conservation strategies and facilitating capacity-building for local operators.
Documentation data confirms that several higher education institutions, including
Universitas Padjadjaran, IPB University, and Wiralodra Indramayu University, actively

conduct community service programs in the area. These interventions are not limited to
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theoretical research but involve direct technical transfers. As acknowledged by
community members, Mr. Ali and Mr. Duloh, the impact of this presence is tangible:

“So far, we have also received counseling, training and technical guidance from several
existing university lecturers. in West Java, such as from the Bogor Agricultural Institute
and from Padjadjaran University, for example, regarding mangrove management,
fisheries cultivation issues, environmental issues, tourism issues, etc.” (Interview with
Community Members, May 2023).

This finding indicates that academics play a critical role in knowledge transfer. Often,
scientific data regarding mangrove taxonomy or carbon sequestration is too technical for the
general public. The intervention of academics in Karangsong effectively addresses this
challenge. By translating complex ecological metrics into practical management modules
spanning nursery techniques to marketing strategies, they ensure that the community
possesses not only local wisdom but also the standardized technical competence required for
professional site management. This scientific foundation is essential to prevent trial-and-error

practices that could otherwise endanger the sensitive ecosystem.

d. Government and media roles

The government acts primarily as a regulator and provider of legal legitimacy.
Documentation data confirms that the Ministry of Environment has designated the
Karangsong mangrove area as a center for mangrove development in the Western
region. This commitment is operationalized by the Indramayu Regency government
through regulatory frameworks and tourism promotion. Meanwhile, the media
functions as a dissemination agent that amplifies the educational value of the site.
Based on interviews with local media practitioners in June 2023, the dissemination
strategy relies heavily on local channels. Specifically, over 12 private radio stations,
including Kijang Kencana FM, Best FM, and Elshanda FM, were identified as key
partners in broadcasting conservation narratives, alongside the expanding reach of
social media platforms. To visualize the comprehensive distribution of roles among all

stakeholders, the structural mapping is summarized in table 1.

Table 1. The Role of stakeholders involved in ecotourism management in Karangsong

No. Stakeholders Role
1. Pantai Lestari Group Karangsong Mangrove Area Manager;
2. Village Government Authorities of Karangsong Mangrove Area;
3. Community Beneficiaries of the Karangsong mangrove area;
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No. Stakeholders Role
4.  Department of Fisheries and Affairs Initiator of mangrove area policy, Manager
Marine of rehabilitation activities and empowerment of

coastal communities;
5. Department of Forestry and Organizer of mangrove area forestry policies and

Plantation activities;

6. Pertamina Organizer of ecosystem restoration activities, area
and coastal community empowerment as part of
the CSR program;

7.  Department of Youth, Sports, Manager of tourism activities in the Karangsong

Culture and Tourism tourism area;
8. Environment Agency Organizer of policies and activities to preserve the

environment of the mangrove area;
9. Regional Development Planning Organizer of development planning and

Agency development of the Karangsong Mangrove Area
(Karangsong Mina-politan Area);
10. DRPD of Indramayu Regency The party that facilitates legislation, budgeting and

supervision of the development of the Karangsong
Mangrove area;
11. Cimanuk-Cisanggarung River Basin Management organizer of the Praja-gumiwang
Center Karangsong River delta area;
12. Department of Water Resources Organizer of the management of the Praja-
Management, Mining and Energy gumiwang Karangsong River delta area.
Source: Adapted from Gunawan et al., (2018) and verified through Primary Data Analysis (2023)

The data in Table 1 illustrates a distinct separation of duties. While the community
holds the operational execution role (“Manager”), the government holds the authority role
(“Regulator”), and other actors function as supporters (“Initiator” or “Organizer”). This
structure confirms that the governance model is not centralized but distributive. The
synergy among these actors results in a collaborative mechanism that actively fosters
environmental literacy. The specific patterns of this synergy and its output on literacy are
detailed in table 2.

Table 2. Pentahelix synergy in growing environmental literacy

No. Component Role in Environmental Literacy

1. Academics Implementation of Tri Dharma in higher education, especially community
service and research activities. In an effort to foster environmental literacy,
the academic group provides training, counseling, and research on
sustainable tourism, fisheries and marine affairs, and mangrove
ecosystems.

2. Company PT. Pertamina Balongan Indramayu is a State-Owned Enterprise engaged
in petroleum exploration in West Java. In the context of environmental
literacy, PT. Pertamina, through its Corporate Social Responsibility (CSR)
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No. Component Role in Environmental Literacy
activities, has provided various forms of assistance, including planting
mangrove seedlings, improving facilities in mangrove forests, and
collaborating with schools to provide free buses for students visiting the
Karangsong mangrove ecotourism area.

3.  Government The government component in this activity includes the regional
government of Indramayu Regency and the government of Karangsong
Village: the Indramayu Regency regional government and the Karangsong
village government.

4.  Community The Community Self-Help Group (KSM) Pantai Lestari Group manages
the Karangsong ecotourism destination.

5. Media In Indramayu Regency, the media components supporting environmental
literacy in the Karangsong ecotourism area include mainstream media
such as radio and social media.

Source: Researcher data, 2023

The structural synergy detailed in Table 2 demonstrates a cohesive system of
roles. Unlike fragmented management models, in which stakeholders work in isolation,
the Karangsong model illustrates a complementary mechanism. The academic sector
supplies the theoretical knowledge and technical skills, the business sector provides
the necessary infrastructure and funding, the government ensures regulatory stability,
and the media manages public communication.

This interdependence ensures that environmental literacy is not just taught
theoretically but facilitated through physical access and public information. For instance,
the knowledge produced by academics is applied by the community and funded by the
business sector. Similarly, the government’s regulations are enforced through community
management and promoted through media coverage. This cycle creates a consistent
educational environment where visitors are exposed to conservation messages through
multiple channels, including signage funded by CSR, explanations from community

guides, and pre-visit information from media outlets.

2. Discussion

This study shows that environmental literacy in Karangsong is produced through
collaborative governance rather than through formal educational interventions alone. The
interaction among academics, government institutions, business actors, local communities,
and media organizations has transformed the mangrove ecotourism area into an integrated
educational landscape where conservation values are continuously reinforced through
everyday practices. This finding extends conventional views of ecotourism that emphasize
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recreation and economic benefits by demonstrating its role as a pedagogical ecosystem.
Similar patterns have been identified in collaborative environmental governance networks,
where environmental outcomes emerge from collective action and shared responsibility
rather than from individual actors operating independently (Wang, 2024; Saffanah et al.,
2024). In this context, governance functions not only as a mechanism of coordination but
also as a medium through which ecological knowledge and environmental awareness are
socially constructed (Efata et al., 2026; Hakim, 2022).

The main theoretical contribution of this study lies in the reinterpretation of the
Pentahelix model as a pedagogical mechanism. Previous studies generally describe
Pentahelix as a framework for destination management, tourism marketing, or
stakeholder coordination (Suroija et al., 2022). The Karangsong case reveals a different
function. Academics strengthen the cognitive dimension through research and capacity
building (Prihadi et al., 2019), communities cultivate affective engagement through
direct conservation practices (Karingayi, 2025; Tufliha et al., 2019), and the business
sector supports behavioral engagement through infrastructure and financial assistance
(Sattayapanich et al., 2022). Together, these roles connect knowledge, attitudes, and
action, which constitute the core dimensions of environmental literacy (Maesaroh et al.,
2021). The findings therefore support arguments that environmental knowledge
becomes meaningful when reinforced by participation and opportunities for action (Jo et
al., 2024; Efata et al., 2026).

The evidence from Karangsong also challenges the dominant narrative that
mangrove conservation is inevitably constrained by fragmented governance. Du et al.
(2025) argued that conservation programs frequently suffer from institutional silos,
overlapping authority, and weak coordination among stakeholders. A different pattern
emerges in Karangsong. Government institutions maintain regulatory authority, while
local communities assume operational leadership in rehabilitation, ecotourism
management, and environmental maintenance. This arrangement creates a balance
between institutional legitimacy and local ownership. The historical designation of
Karangsong as a regional mangrove development center further reflects the importance of
state commitment in establishing the foundations of conservation programs (Iswantoro et
al., 2024; Susana et al, 2020). Consistent with Gunawan et al. (2018), government
intervention remains important during the initial stages of rehabilitation, yet long-term
sustainability appears to depend on the willingness of institutions to share authority and

strengthen community participation.

1196 | JIP-The Indonesian Journal of the Social Sciences



Collaborative Pentahelix Governance and Environmental Literacy Development in Mangrove Ecotourism

Yunus Winoto et al.

Despite the successful collaboration, the findings reveal a form of asymmetric
interdependence within the Pentahelix structure. The deterioration of facilities during the
pandemic demonstrated that strong social capital alone cannot guarantee sustainability
when financial resources become limited. Although the community retained its
commitment to conservation, reduced visitor numbers weakened its ability to maintain
infrastructure and support operational activities. Similar vulnerabilities have been
reported in community-based tourism initiatives that remain highly sensitive to external
economic shocks (Shalihah et al, 2024). These finding challenges romanticized
assumptions regarding community self-reliance. Community participation remains
essential, but it requires complementary institutional and financial support. Consequently,
sustainability depends not only on local commitment but also on the capacity of
governance arrangements to secure stable resources during periods of uncertainty.

This condition highlights the strategic importance of Corporate Social
Responsibility within collaborative environmental governance. In Karangsong, CSR
performs a function that extends beyond philanthropy. Financial assistance, educational
facilities, and infrastructure development contribute directly to the continuity of
conservation activities and environmental learning. The support provided by PT.
Pertamina illustrates how corporate involvement can strengthen the material foundations
of community-based conservation, particularly when market-driven funding mechanisms
become unstable. Similar conclusions have been reported by Sattayapanich et al. (2022),
who found that CSR can enhance community participation and environmental outcomes
when integrated into local governance structures. The Karangsong experience therefore
suggests that CSR should be understood as a structural component of conservation
governance rather than merely as a charitable contribution. In this regard, corporate
support functions as a safety net that helps sustain conservation efforts during periods of
economic disruption (Kuhzady et al., 2025).

The implications of these findings extend far beyond the local context of
Karangsong. Coastal regions across Southeast Asia, Africa, and Latin America continue to
face interconnected challenges involving ecosystem degradation, climate vulnerability,
limited institutional capacity, and constrained conservation funding (Baloch et al., 2023;
Dulyakasem et al, 2026, Hernandez-Blanco et al, 2022). Under such conditions,
environmental literacy cannot be strengthened solely through formal educational
programs or state-led interventions because environmental behavior is shaped by broader

social, economic, and governance structures (Efata et al., 2026; Winoto et al., 2023). The
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Karangsong experience demonstrates that environmental literacy becomes more
sustainable when conservation, education, and governance are integrated within
collaborative institutional arrangements. This finding supports growing evidence that
community participation, stakeholder collaboration, and environmental learning are
mutually reinforcing components of successful coastal conservation initiatives (Wang,
2024; Saffanah et al., 2024; Hakim, 2022).

A particularly important lesson concerns the role of Corporate Social Responsibility
(CSR) as a corrective mechanism capable of linking environmental responsibility with
community development objectives. The involvement of an oil company in supporting
mangrove restoration illustrates how potential environmental tensions can be transformed
into productive partnerships that generate ecological, educational, and social benefits
simultaneously. Similar approaches have been observed in sustainable mangrove
management initiatives in Thailand and Mexico, where conservation outcomes are closely
associated with community participation, institutional collaboration, and cross-sector
partnerships (Swangjang & Kornpiphat, 2021; Vargas-del-Rio & Brenner, 2023; Jaelani et al.,
2025). These findings reinforce broader international efforts to strengthen mangrove
restoration and climate resilience through participatory governance and multi-stakeholder
cooperation (Hernandez-Blanco et al., 2022).

The broader significance of the Karangsong model can also be viewed through its
contribution to global sustainable development agendas. Environmental literacy has
increasingly been recognized as a critical foundation for fostering environmentally
responsible behavior and supporting long-term sustainability transitions (Efata et al., 2026;
Winoto et al.,, 2023). In this regard, the Karangsong experience contributes to SDG 4
(Quality Education) by embedding environmental learning within community-based
conservation practices rather than limiting it to formal educational settings. The protection
and rehabilitation of mangrove ecosystems simultaneously support SDG 13 (Climate
Action) and SDG 14 (Life Below Water), given the important role of mangroves in
strengthening coastal resilience, preserving biodiversity, and mitigating climate-related
risks (Hernandez-Blanco et al., 2022; Baloch et al, 2023). Equally important, the
collaborative relationship among government institutions, communities, academics,
businesses, and media reflects the principles of SDG 17 (Partnerships for the Goals),
demonstrating how multi-stakeholder governance can address complex environmental
challenges more effectively than single-actor approaches (Wang, 2024; Saffanah et al.,
2024). The Karangsong model therefore illustrates how environmental literacy,
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conservation, and collaborative governance can operate as mutually reinforcing pathways
toward sustainable development.

Despite providing important insights into the role of collaborative governance in
fostering environmental literacy, this study has several limitations. The study focuses on a
single case, providing substantial contextual depth but limiting the transferability of
conclusions to regions characterized by different institutional arrangements, socio-cultural
conditions, and governance structures. In addition, the analysis relies primarily on
qualitative evidence to understand the development of environmental literacy. Although
this approach provides rich insights into stakeholder interactions and learning processes,
it does not directly measure changes in visitors’ environmental literacy levels or
conservation behavior. The findings should therefore be understood as an explanation of
how collaborative governance contributes to environmental literacy rather than as a direct

assessment of its measurable outcomes.

D. Conclusion

This study concludes that the Pentahelix synergy in Karangsong Mangrove
Ecotourism operates not merely as a destination management strategy but as a
structured pedagogical mechanism for fostering environmental literacy. The synthesis
of findings demonstrates that literacy is constructed through a functional division of
labor: academics provide scientific validation, the business sector supplies educational
infrastructure, the government ensures regulatory stability, the media amplifies the
narrative, and the community infuses the site with local ecological wisdom. This
integrated ecosystem effectively bridges the gap between abstract environmental
knowledge and visitor behavior, challenging the fragmented governance models often
found in coastal conservation.

The academic contribution of this study lies in reconceptualizing collaborative
governance as an educational tool. Theoretically, it extends the Pentahelix framework
by demonstrating that multi-stakeholder partnerships can serve as “social learning”
systems that mitigate the financial fragility of community-based tourism. Practically,
the “Karangsong Model” offers a scalable solution for the Global South, demonstrating
how “corrective CSR” can transform potential industrial-environmental conflicts into
productive pedagogical partnerships. This positions the engagement of extractive
industries not as greenwashing, but as a necessary structural safety net for sustainable

conservation in resource-constrained regions.

JIP-The Indonesian Journal of the Social Sciences | 1199



Vorsl llniad Pounsdes P-ISSN: 2338-8617
Vol. 14, No. 2, May 2026 E-ISSN: 2443-2067

Based on these conclusions and the study’s limitations, future research should
move beyond single-case qualitative designs. Subsequent studies are recommended to
employ comparative analyses across different socio-political contexts in Southeast
Asia to test the model’s replicability. Furthermore, scholars should integrate quantitative
measurements to assess the actual correlation between specific Pentahelix interventions
and visitors” environmental literacy levels.

The Karangsong experience illustrates that lasting conservation is achieved not
only through ecological restoration but also through the cultivation of shared
environmental responsibility. By bringing together state institutions, local
communities, academic actors, and the private sector, governance becomes a space
where learning and conservation reinforce one another. In this way, environmental
literacy develops as a lived social practice that sustains conservation beyond projects,

policies, and regulatory requirements.
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