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Mangrove ecosystems play a crucial role in coastal protection, biodiversity conservation, 

and climate change mitigation. However, their degradation due to deforestation, land 

conversion, and pollution remains a significant challenge. This study proposes a 

mangrove conservation model based on the Pentahelix approach, which integrates the 

collaboration of five key stakeholders: government, private sector, academia, 

community, and media. The model emphasizes a multi-stakeholder synergy to enhance 

policy implementation, sustainable economic incentives, scientific research, local 

engagement, and public awareness. Through qualitative analysis and case studies, this 

research identifies challenges such as regulatory gaps, conflicting interests, and limited 

community participation. The findings suggest that a well-coordinated Pentahelix 

framework can strengthen conservation efforts, promote sustainable livelihoods, and 

improve mangrove ecosystem resilience. The study concludes that effective governance, 

corporate responsibility, scientific contributions, community empowerment, and media 

advocacy are essential for the long-term sustainability of mangrove conservation. 
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INTRODUCTION 
 

Mangrove forests are vital coastal ecosystems 

that provide numerous ecological, economic, and 

protective functions. They are highly productive 

and diverse, offering essential services to both local 

and global communities. Mangrove conservation is 

crucial for maintaining biodiversity, protecting 

coastlines, reducing carbon, providing ecosystem 

services, and regulating climate. Those key 

functions are supporting local communities in 

economics, social and environmental aspects 

(Kanjin & Alam, 2024; Li et al., 2025; Saoum & 

Sarkar, 2024).  

Mangroves maintain biodiversity through 

providing a unique habitat for a wide range of 

terrestrial and marine species, including birds, 

insects, mammals, reptiles, and various aquatic 

organisms. They serve as nurseries for 

commercially important species like crabs, prawns, 

and fish, supporting offshore fisheries (Carugati et 

al., 2018; Nagelkerken et al., 2008). Furthermore, 

mangroves act as natural barriers against tropical 

cyclones and storm surges, reducing wind and wave 

https://journal.unram.ac.id/index.php/ljmb/
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impacts on coastal areas (Ghosh et al., 2015; Krauss 

& Osland, 2020). Moreover, mangrove forests are 

significant carbon sinks, contributing to carbon 

storage and helping mitigate greenhouse gas 

emissions(Alongi, 2014; Lee et al., 2014; Song et 

al., 2024). Then, mangroves provide a range of 

ecosystem services, including shoreline 

stabilization, nutrient cycling, and supporting 

biodiversity. These services have substantial 

economic value and are essential for the livelihoods 

of local communities (Ball, 1988; Getzner & Islam, 

2020). The last, mangroves play a role in regulating 

local and global climate by influencing 

biogeochemical processes and acting as buffers 

against climate change impacts like sea-level rise 

and increased storm frequency (Osland et al., 2017; 

Wang & Gu, 2021). 

Mangrove ecosystems provide essential 

ecological, economic, and social benefits, and their 

functions are optimized through effective 

conservation and restoration efforts (Lovelock et 

al., 2022; Rumondang et al., 2024). Conservation 

strategies enhance mangrove functions such as 

biodiversity support, carbon storage, and coastal 

protection. Optimizing the functions of mangroves 

through conservation and restoration is vital for 

maintaining their ecological and economic benefits 

(Song et al., 2024; Su et al., 2021; Wang & Gu, 

2021). Effective management strategies, 

community involvement, and robust policies are 

essential to address the challenges facing mangrove 

ecosystems and to enhance their role in biodiversity 

conservation, carbon storage, and coastal 

protection. 

However, mangrove conservation faces 

numerous challenges due to both human activities 

and natural factors. First, conflicting or unclear 

policy objectives at different government levels 

lead to contradictory management decisions, 

making it difficult to implement effective mangrove 

conservation strategies (Arifanti et al., 2022; 

Rumondang et al., 2024; Sofian et al., 2019). 

Second, human activities include land-use changes 

such as conversion to aquaculture and agriculture, 

coastal development, and deforestation. These 

activities have historically contributed to significant 

mangrove degradation (Goldberg et al., 2020; 

Veettil et al., 2019). Third, climate change such as 

rising sea levels, increased storm intensity, and 

changes in precipitation patterns pose significant 

threats to mangrove ecosystems (de Lacerda et al., 

2019; Osland et al., 2018). Fourth, large-scale 

restoration projects often fail, and smaller projects 

may not achieve landscape-scale benefits. Effective 

restoration requires capacity building and matching 

opportunities with investors (Abelson et al., 2020; 

Lovelock et al., 2022). The fifth, inadequate policy 

frameworks, lack of community awareness, and 

insufficient regulatory actions hinder effective 

mangrove management. Engaging stakeholders 

from various sectors is essential for sustainable 

management (Akram et al., 2023; Arifanti et al., 

2022). 

This study proposes a mangrove conservation 

model based on the Pentahelix approach, which 

integrates the collaboration of five key 

stakeholders: government, private sector, academia, 

community, and media. The model emphasizes a 

multi-stakeholder synergy to enhance policy 

implementation, sustainable economic incentives, 

scientific research, local engagement, and public 

awareness. 
 

MATERIALS AND METHOD 
 

The research methodology for this research is 

a comprehensive literature study approach. This 

methodology is chosen to analyze the roles of 

various stakeholders in the management of 

mangrove conservation areas. The study employs a 

literature study approach to gather and analyze 

existing information and research on the topic. This 

involves reviewing relevant literature to understand 

the current state of mangrove conservation and the 

roles of different stakeholders in this process. The 

literature study helps in identifying gaps in current 

practices and provides insights into how the 

Pentahelix model can be effectively applied. 

A significant part of the methodology is the 

analysis of stakeholder roles. The study examines 

how each actor within the Penta Helix model 

contributes to mangrove conservation. It identifies 

the inconsistencies in state rules and the limited 

involvement of the private sector in coastal 

preservation. This analysis is crucial for 

understanding the dynamics of stakeholder 

interactions and the effectiveness of current 

policies. 
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RESULTS AND DISCUSSION 
 

The Pentahelix model is a collaborative 

framework that underscores the active involvement 

of five primary stakeholder groups. These include 

academics, researchers, government institutions, 

media actors, and local communities. Each group 

plays a critical role in fostering innovation, policy 

development, and sustainable implementation. The 

integration of these stakeholders enhances multi-

sectoral synergy and promotes more effective, 

inclusive outcomes. 
 

 
Figure 1. Pentahelix Collaboration 

 

The Pentahelix model emphasizes the 

involvement of five key stakeholder groups: 

academics, researchers, government, media, and 

communities. Each group plays a vital role in 

sustainable mangrove conservation. Academics and 

researchers contribute through studies and data that 

inform conservation strategies. The government is 

responsible for creating and enforcing policies, 

although there is a noted inconsistency in policy 

implementation that needs addressing. Media helps 

in raising awareness and educating the public about 

the importance of mangrove conservation. 

Communities are crucial for on-the-ground 

conservation efforts and ensuring that local needs 

and knowledge are integrated into management 

plans (Lewenussa, 2023). 

 

Lesson Learned on Mangrove Conservation 
 

The Role of Government  

Policy Formulation. Mangrove conservation 

policies are often fragmented due to the 

involvement of multiple sectors and institutional 

structures. In Southeast Asia, countries like 

Indonesia, Thailand, and the Philippines have 

numerous laws and institutions governing 

mangrove protection, yet the application of these 

rules varies significantly (Friess et al., 2016; Susilo 

et al., 2023). In Panama, despite having multiple 

policies targeting mangroves, implementation is 

hindered by competing governmental agendas 

(Chamberland-Fontaine et al., 2022). Brazil has 

seen a weakening of legal frameworks protecting 

mangroves, which poses a risk to these ecosystems 

(Bernardino et al., 2021; Ottoni et al., 2021). 

Enforcement. Enforcement of mangrove 

conservation laws is a critical challenge. In 

Southeast Asia, conflicting policy objectives at 

different government levels lead to contradictory 

management decisions, complicating enforcement 

efforts (Friess et al., 2016). In Panama, policy 

implementation gaps are exacerbated by 

institutional structures that fail to include local 

communities effectively (Chamberland-Fontaine et 

al., 2022). In Brazil, the promotion of economic 

activities such as shrimp farming in mangrove 

ecosystems exacerbates challenges in law 

enforcement and environmental conservation.The 

expansion of shrimp aquaculture in Brazilian 

mangrove regions weakens regulatory enforcement, 

further threatening the ecological integrity of these 

vital coastal habitats (Ottoni et al., 2021).  

Financial Support. Financial mechanisms 

such as Payments for Ecosystem Services (PES) are 

promising for mangrove conservation. These 

schemes, particularly carbon PES (blue carbon), are 

gaining attention but face implementation barriers 

(Friess et al., 2016). In Indonesia, integrating 

mangrove management with national climate 

commitments is a priority, requiring substantial 

financial investment and stakeholder involvement 

(Arifanti et al., 2022). Globally, the need for 

coordinated financial support across forestry, 

wetland, and integrated coastal zone management 

programs is emphasized to sustain mangrove 

ecosystems (Carter et al., 2015).    

 

Challenges and Future Directions.  

The main challenges in mangrove 

conservation include policy fragmentation, 

inadequate enforcement, and insufficient financial 
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support. Addressing these requires a multi-

disciplinary approach, involving community 

engagement, policy realignment, and long-term 

project funding (Lovelock & Brown, 2019). Future 

strategies should focus on harmonizing policies 

across jurisdictions, enhancing community 

participation, and leveraging international 

cooperation to strengthen mangrove management 

(Bell-James et al., 2020; Carter et al., 2015). 

 

Academics Perspectives 

Research and Policy Formulation: Scholars 

play a crucial role in establishing theoretical 

frameworks and shaping policies to support 

mangrove conservation efforts. In Niger Delta, 

Nigeria, research highlighted the need for 

participatory frameworks and community 

involvement in conservation efforts, which were 

previously lacking (Onyena & Sam, 2020). 

Similarly, in Southeast Asia, academic studies have 

informed the development of conservation policies, 

emphasizing the need for integrated approaches that 

consider both ecological and social factors (Gerona-

Daga & Salmo, 2022; Susilo et al., 2023). 

Historical and Ecological Studies. In Latin 

America, historical ecology studies have provided 

baselines for understanding mangrove dynamics 

and informing conservation strategies. These 

studies have shown that despite legal protections, 

mangrove cover continues to decline due to human 

activities, underscoring the need for effective 

management strategies (López-Angarita et al., 

2016). In Vietnam, research has focused on the 

historical development and current state of 

mangroves, highlighting successful co-management 

models for restoration (Veettil et al., 2019). 

Restoration Techniques and Success. In 

Colombia, academic research has documented 

various restoration techniques and their relative 

success, emphasizing community-based ecological 

restoration as the most effective approach 

(Rodríguez-Rodríguez et al., 2021). A meta-

analysis of global restoration efforts highlights the 

ecological and economic benefits of restored 

mangroves. These benefits include enhanced 

biodiversity, coastal protection, and increased 

carbon sequestration. However, the effectiveness of 

restoration varies significantly across different 

projects. This variability is largely influenced by the 

restoration methods employed and site-specific 

environmental conditions (Su et al., 2021). 

 

Challenges and Future Directions.  

Socio-Economic and Legal Challenges. 

Mangrove conservation faces challenges related to 

socio-economic contexts and legal frameworks. In 

Brazil, the lack of integrated social-ecological data 

and the influence of socio-economic factors on 

conservation policies have been identified as 

significant challenges (Borges et al., 2017). In 

Southeast Asia, the complexity of legal frameworks 

and institutional arrangements poses additional 

hurdles (Susilo et al., 2023). 

Governance and Stakeholder Involvement. 

Effective governance is crucial for successful 

mangrove conservation. Studies have shown that 

principles of good governance, such as legitimacy, 

fairness, and stakeholder integration, are vital for 

conservation success. Transparent communication 

and clearly defined roles for all stakeholders are 

recommended to enhance governance outcomes 

(Golebie et al., 2022). 

Transdisciplinary Approaches. In the 

Philippines, a transdisciplinary approach involving 

academics, NGOs, and local communities has been 

successful in addressing the conversion of 

mangroves to aquaculture. This approach 

emphasizes the importance of ecological economics 

and stakeholder collaboration in developing 

sustainable solutions (Farley et al., 2010). In 

conclusion, academics play a pivotal role in 

mangrove conservation by conducting research that 

informs policy, developing effective restoration 

techniques, and advocating for inclusive 

governance. Lessons from various countries 

highlight the importance of integrating ecological 

and socio-economic factors, involving local 

communities, and adopting transdisciplinary 

approaches to address the complex challenges of 

mangrove conservation. 

 

Private Sector Perspectives 

Private Sector Initiatives. Private sector 

involvement in mangrove conservation can take 

various forms, including direct investment in 

restoration projects and the development of novel 

conservation mechanisms. In Southeast Asia, 

private-sector initiatives have been identified as a 
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potential means to protect mangroves, especially in 

degraded areas or those under threat. These 

initiatives can complement government efforts and 

help bridge policy gaps (Friess et al., 2016). 

Additionally, the private sector can engage in 

carbon payment schemes, such as blue carbon 

projects, which offer financial incentives for 

conservation (Friess et al., 2016). 

Community-Based Management and 

Private Sector Collaboration. Community-based 

management models have shown promise in 

mangrove conservation, particularly when 

supported by private sector partnerships. In 

Mozambique, community-driven efforts to restore 

mangroves have been bolstered by introducing 

alternative income-generating activities, which can 

be supported by private investments. Similarly, in 

Colombia, community-based ecological mangrove 

restoration has been identified as one of the most 

effective restoration types, suggesting that private 

sector support in these initiatives could enhance 

their success (Rodríguez-Rodríguez et al., 2021). 

Challenges and Opportunities. Despite the 

potential benefits, challenges remain in effectively 

integrating private sector roles in mangrove 

conservation. These include ensuring fair and 

transparent governance, aligning private sector 

goals with conservation objectives, and overcoming 

barriers to implementing payment for ecosystem 

services (PES) schemes6 2. However, opportunities 

exist in leveraging private sector resources for 

large-scale restoration projects and in developing 

innovative conservation financing mechanisms3 9. 

To conclude, the involvement of the private sector 

in mangrove conservation offers significant 

potential to enhance restoration and protection 

efforts. By learning from international experiences, 

countries can develop strategies that effectively 

integrate private sector roles, ensuring sustainable 

management of these critical ecosystems. 

 

Community Participation 

Community Participation and 

Empowerment. Successful mangrove conservation 

projects emphasize the need for meaningful 

community participation. In Madagascar, 

empowering communities to take a leading role 

from the early stages of project design has been 

crucial. This includes careful scheduling of 

meetings to avoid fatigue, using anonymous 

democratic votes to ensure inclusivity, and creating 

spaces for women to participate in decision-making 

(Ravaoarinorotsihoarana et al., 2023). Similarly, in 

West Kalimantan, a bottom-up approach has been 

implemented to engage communities in planning, 

implementation, and evaluation processes. This 

participatory model has proven to be effective in 

fostering local ownership and sustainability. 

However, the degree of community involvement is 

not uniform across all individuals. Variations in 

participation levels may be influenced by factors 

such as awareness, capacity, and socio-cultural 

dynamics (Roslinda et al., 2021).  

Community Involvement. Successful 

Community-based mangrove management 

(CBMM) initiatives often involve strong 

community participation, where local norms and 

management plans are developed by community 

committees, such as the Natural Resources 

Management Committee in Mozambique (Macamo 

et al., 2024). In Thailand, community leadership and 

the ability to organize into groups have been crucial 

for the success of CBMM (Kongkeaw et al., 2019). 

In Indonesia, the effectiveness of CBMM varied 

across villages, with differences in community 

participation and external support affecting 

outcomes (Damastuti & de Groot, 2017). 

 

Challenges and Recommendations 

Enforcement and Resource Limitations. A 

common challenge in CBMM is the enforcement of 

regulations and exclusion of illegal activities due to 

resource limitations. This has been observed in 

Mozambique, where more government involvement 

is needed to enhance law enforcement (Macamo et 

al., 2024). In the Philippines, unclear access and 

utilization rights have posed challenges, 

highlighting the need for clear policies and 

community rights over mangrove resources (Pulhin 

et al., 2017). 

Institutional and Socio-Political Factors. 

Institutional sustainability requires restructuring 

CBMM institutions to ensure participation of all 

community members in decision-making and 

resource sharing (Datta et al., 2012). The success of 

CBMM in Thailand has been attributed to the 

support from NGOs and government, indicating the 

importance of external support in the initial and 
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subsequent phases of CBMM (Kongkeaw et al., 

2019). 

 

Future Directions 

Integration of Scientific and Technological 

Assistance. Combining local management 

strategies with external scientific and technological 

assistance can improve CBMM performance. This 

includes income diversification, institutional 

reinforcement, and continuous monitoring 

(Damastuti & de Groot, 2017). In Mexico, the 

transition from mangrove plantations to 

hydrological restoration and community capacity 

building has proven to be more effective for long-

term ecosystem rehabilitation. Hydrological 

restoration addresses the root causes of mangrove 

degradation by reestablishing natural water flows. 

Simultaneously, capacity building empowers local 

communities to manage and protect restored 

ecosystems sustainably. This integrated approach 

enhances ecological resilience and ensures lasting 

environmental and socio-economic benefits 

(Zaldívar-Jiménez et al., 2017). 

Sustainability and Adaptation. Evaluating 

the sustainability of CBMM using criteria and 

indicators contextual to the area is crucial. This 

includes adapting management practices to the 

physical, cultural, and socio-economic conditions of 

the location (Buncag, 2021). In the context of 

climate change, fostering climate-resilient 

communities through CBMM is essential, as seen in 

the Philippine (Pulhin et al., 2017). In conclusion, 

community-based mangrove management offers a 

promising approach to sustainably manage 

mangrove resources while supporting local 

livelihoods. However, challenges such as 

enforcement, institutional sustainability, and socio-

political factors need to be addressed through 

comprehensive strategies that integrate community 

participation, economic support, and external 

assistance. 

 

The Role of Media 

Influencing Public Perception: Media, 

particularly social media platforms like Twitter, 

Facebook, and Instagram, can effectively raise 

awareness about the importance of mangroves. By 

sharing images and stories, media can influence 

public perceptions and encourage positive 

conservation actions (Dahdouh-Guebas et al., 

2020). Highlighting Ecosystem Benefits: 

Mangroves provide essential services such as 

shoreline protection, fisheries support, carbon 

capture, and biodiversity conservation. Media can 

help highlight these benefits, making a case for their 

conservation (Dahdouh-Guebas et al., 2020). 

Under-Recognition: Mangroves play a critical role 

in coastal protection, biodiversity support, and 

carbon sequestration. However, they remain 

significantly underrepresented in media narratives 

when compared to ecosystems such as coral reefs. 

This disparity in coverage may contribute to lower 

public awareness and weaker conservation 

prioritization. Enhancing media attention on 

mangroves could foster greater public engagement 

and strengthen efforts toward their preservation 

(Dahdouh-Guebas et al., 2020). 

 

Future Directions 

Increased Media Coverage: There is a need 

for more focused media campaigns to raise 

awareness about the critical role of mangroves in 

ecosystem services and biodiversity conservation. 

Utilizing Social Media: Leveraging social media 

platforms to share compelling stories and visuals of 

mangrove ecosystems can engage a broader 

audience and foster community-driven conservation 

initiatives. Educational Campaigns: Developing 

educational content that highlights the unique 

adaptations and ecological roles of mangroves can 

enhance public understanding and support for 

conservation efforts. 

 

Challenges on Mangrove Conservation 

The Penta helix Approach involves five key 

stakeholders—government, private sector, 

academia, communities, and media—working 

together to address complex environmental 

challenges like mangrove conservation. Despite its 

integrative framework, several challenges arise in 

its implementation: 

 

Government Challenges 

Lack of Clear Regulations: Policies may be 

fragmented or weakly enforced, leading to 

inconsistent protection efforts and ineffective 

conservation outcomes. Bureaucratic Barriers: 

Overlapping authorities between national and local 
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governments can slow down decision-making, 

creating inefficiencies in policy implementation. 

Limited Funding: Budget constraints affect 

reforestation, enforcement, and monitoring efforts, 

making it difficult to sustain long-term 

environmental programs. Lack of Public 

Awareness: Insufficient education and outreach 

initiatives result in low community engagement, 

reducing support for conservation and sustainability 

efforts. 

Private Sector Challenges 

Profit-Driven Interests: Companies may 

prioritize short-term economic gains over long-term 

sustainability. Corporate Greenwashing: Some 

businesses engage in conservation efforts for 

branding without genuine environmental 

commitment. Limited Incentives: There may be a 

lack of financial or regulatory benefits to encourage 

mangrove-friendly practices. 

 

Academic Challenges 

Research-Implementation Gap: Scientific 

findings often do not translate directly into policy or 

practical conservation actions. Funding for 

Research: Limited financial support for long-term 

ecological studies and monitoring programs. Low 

Public Engagement: Research may not be easily 

accessible or communicated effectively to non-

experts. 

 

Community Challenges 

Conflicting Livelihood Needs: Many local 

communities rely on mangroves for fishing, 

firewood, or land conversion for agriculture and 

aquaculture, creating a challenge between 

conservation and economic survival. Lack of 

Awareness: Limited knowledge about the 

ecological benefits of mangroves leads to continued 

exploitation, as communities may not fully 

understand their long-term value. Resistance to 

Change: Traditional practices and economic 

dependencies can hinder conservation adoption, 

making it difficult to implement sustainable 

alternatives. Inadequate Support Systems: A lack of 

incentives, alternative livelihoods, and policy 

enforcement further discourages communities from 

shifting towards sustainable mangrove 

management. 

 

Media Challenges 

Lack of Coverage: Environmental issues 

often take a backseat to more immediate political or 

economic news, reducing public urgency for action. 

Misinformation: Inaccurate reporting or biased 

narratives can mislead the public about 

conservation efforts, hindering informed decision-

making. Limited Reach: Awareness campaigns 

often fail to effectively reach rural or marginalized 

communities. As a result, critical stakeholders may 

remain uninformed or disengaged. This 

communication gap can hinder the success of 

development programs and policy implementation. 

Therefore, tailored strategies are needed to ensure 

inclusive and equitable dissemination of 

information.Weak Media Engagement: A lack of 

collaboration between environmental organizations 

and media outlets can hinder the effective 

communication of environmental issues. Without 

strategic partnerships, storytelling may lack depth, 

accuracy, or resonance with the public. This can 

lead to narratives that fail to capture the urgency or 

relevance of environmental challenges. 

Consequently, public awareness and motivation to 

take meaningful action may remain limited.

 

Table 1. The Role of Pentahelix stakeholders 
Stakeholders Description Roles 

 

 

 

 

Government

  

 

 

 

Acts as a policymaker and 

regulator, providing support and 

frameworks for initiatives. 

• Formulation of Policies: Governments create policies, laws, and 

regulations to protect mangroves, such as zoning laws, protected area 

designations, and bans on destructive activities.  

• Enforcement: The government ensures compliance with 

conservation regulations through monitoring, penalties, and law 

enforcement. 

• Financial Support: Funding for Conservation Programs and 

Incentives for Private Sector Involvement 
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Academics

  

 

 

 

Contribute through research, 

development, and 

conceptualization of strategies 

and solutions. 

• Research and Analysis: Academics conduct in-depth studies to 

understand the challenges and opportunities in mangrove 

management (Arifanti et al., 2022). 

• Policy Development: Research highlights the importance of 

integrating mangroves into marine protected areas and developing 

policies that reconcile conflicting objectives across government tiers 

(Friess et al., 2016). 

• Conservation Prioritization: Academics use species distribution 

models to identify priority areas and species for conservation, 

helping to guide decision-making and resource allocation in regions 

with rich mangrove diversity (Banerjee et al., 2022). 

 

 

 

 

 

 

Private Sector

  

 

 

 

 

 

Engages in investment and 

development, providing 

resources and innovation. 

• Policy Integration: Successful mangrove conservation requires 

integrating private sector efforts with national and local policies to 

ensure cohesive management strategies (Borges et al., 2017; Golebie 

et al., 2022). 

• Stakeholder Engagement: Effective conservation involves engaging 

all stakeholders, including local communities, governments, and 

private entities, to ensure that conservation efforts are inclusive and 

sustainable (Golebie et al., 2022; Roy, 2016). 

• Monitoring and Evaluation: Long-term monitoring systems, such as 

Mexico's Mangrove Monitoring System, can provide valuable data 

to guide private sector investments and improve restoration 

outcomes (Rodríguez-Zúñiga et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Community

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participates actively, providing 

local insights and support for 

initiatives. 

• Community-Based Tourism: Local communities can engage in 

community-based tourism, which not only raises awareness about the 

importance of mangroves but also provides economic benefits. This 

model has been successful in increasing community knowledge 

about mangrove biology and ecology, leading to better conservation 

and restoration efforts1. 

• Participatory Frameworks: Effective mangrove conservation 

requires participatory frameworks that involve local communities in 

decision-making processes. This includes recognizing indigenous 

knowledge and ensuring that community members are seen as 

partners in conservation efforts (Ntibona et al., 2023; Onyena 

& Sam, 2020). 

• Economic Incentives and Livelihoods. Economic benefits and 

livelihood opportunities are significant motivators for community 

participation in mangrove conservation. Communities are more 

likely to engage in conservation activities when they see direct 

economic benefits, such as the sustainable exploitation of mangrove 

resources (Aheto et al., 2016; Fathyyah Zulfa Maulidah et al., 2023). 

• Education and Awareness: Increasing awareness and education about 

the ecological and economic importance of mangroves can drive 

community participation. Factors such as the age, education level, 

and income sources of community members influence their 

willingness to participate in conservation activities (Ntibona et al., 

2023). 

• Institutional Support and Co-Management: Establishing co-

management frameworks and restructuring community-based 

management institutions to include diverse community members in 

decision-making can enhance the sustainability of conservation 
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efforts. This includes ensuring equitable distribution of benefits 

among community members (Datta et al., 2012). 

 

 

 

 

Media  

 

 

 

Acts as a catalyst, promoting 

initiatives and ensuring 

information dissemination. 

• Influencing Public Perception: Social media platforms like Twitter, 

Facebook, and Instagram have been effective in raising awareness 

about the urgency of conserving ecosystems, including mangroves. 

Sharing images and information about mangroves can help shift 

public perception and encourage conservation actions (Dahdouh-

Guebas et al., 2020). 

• Educational Media: Developing educational media, such as learning 

videos, has proven effective in increasing awareness and 

understanding of mangrove ecosystems. In Indonesia, educational 

videos about mangroves have been validated as effective tools for 

learning, enhancing both cognitive and affective understanding 

among students (Daningsih et al., 2023). 

Source:  Related Articles, 2025 

 

CONCLUSION  
 

The Pentahelix model provides a 

comprehensive framework for mangrove 

conservation by integrating diverse stakeholder 

roles. Addressing policy inconsistencies and 

enhancing community involvement are critical steps 

towards achieving sustainable mangrove 

ecotourism and conservation. Governments are 

pivotal in mangrove conservation through policy-

making, regulation, and collaboration with 

stakeholders. Effective governance requires clear 

policies, community involvement, and addressing 

socioeconomic challenges to ensure the sustainable 

management of mangrove ecosystems. These 

efforts not only protect biodiversity but also 

contribute to climate change mitigation and the 

resilience of coastal communities. Academics 

significantly contribute to mangrove conservation 

through education, research, and collaboration with 

various stakeholders. Their efforts help raise 

awareness, develop sustainable management 

practices, and influence policy-making, ultimately 

supporting the preservation and restoration of these 

vital ecosystems. Furthermore, the private sector's 

involvement in mangrove conservation is vital for 

addressing the large-scale challenges these 

ecosystems face. Through protection initiatives and 

participation in PES schemes, private entities can 

significantly contribute to the sustainable 

management and conservation of mangroves, 

supporting both biodiversity and local livelihoods. 

Community participation is vital for the 

successful conservation of mangrove ecosystems. 

By understanding the factors that influence 

participation, recognizing the benefits of 

involvement, and implementing effective strategies, 

conservation efforts can be enhanced, ultimately 

benefiting both the environment and local 

communities. Moreover, the role of media in 

mangrove conservation is crucial for raising 

awareness and driving conservation efforts. Lessons 

from various countries highlight the importance of 

media in influencing public perceptions and 

promoting conservation actions. 
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