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ABSTRACT

Mangrove ecosystems play a vital role in
maintaining ecological stability and sustaining
coastal livelihoods, particularly in areas where
communities depend heavily on natural
resources. However, increasing pressures from
land conversion, resource exploitation, and
fragmented governance threaten their
sustainability. This study examines the integration
of mangrove conservation and the blue economy
within coastal management in Purwodadi
Subdistrict, Indonesia. This research adopts a
qualitative case study approach, using in depth
interviews, field observations, and document
analysis. Data were analyzed through thematic
analysis, supported by triangulation to enhance
validity and reliability. The findings reveal that
mangroves in Purwodadi provide essential
ecological functions, including coastal protection,
disaster risk reduction, and habitat provision for
marine species. Economically, they support
fisheries, small scale aquaculture, and emerging
ecotourism  initiatives. = Community  based
practices demonstrate an increasing integration of
conservation and economic utilization, reflecting a
socio ecological governance approach. From a
governance perspective, effective mangrove
management requires integrating blue economy
principles with strategic coastal management and
agrarian-coastal =~ governance.  Strengthening
institutional collaboration, community
participation, and cross sectoral policy integration
is crucial to achieving sustainable coastal
development while preserving mangrove
ecosystems
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INTRODUCTION

Coastal areas represent strategic spaces with significant ecological, social,
and economic functions that are essential for sustainable development. Over the
past two decades, the concept of the blue economy has emerged as a
development approach that emphasizes the sustainable utilization of marine
resources while maintaining the integrity of coastal and marine ecosystems. This
approach not only prioritizes economic growth but also promotes a balance
between environmental conservation, community welfare, and sustainable
resource governance (Sahu & Doppalapudi, 2025; Ali & Sulistiyono, 2025;
Bennett, 2022; FAO, 2022). In the context of an archipelagic country such as
Indonesia, the blue economy has become a crucial strategy for managing coastal
resources that offer substantial livelihood potential while remaining highly
vulnerable to environmental degradation (Bappenas, 2021; Cohen et al., 2024).

One of the key coastal ecosystems supporting the blue economy is the
mangrove forest. Mangroves provide essential ecological functions, including
natural protection against coastal erosion and seawater intrusion, as well as
serving as critical habitats for diverse marine species. Beyond their ecological
roles, mangroves also generate economic benefits through fisheries, ecotourism,
and the utilization of non timber forest products that support coastal livelihoods
(Barbier et al., 2024; Alongi, 2020; Kumar et al.,, 2025). Empirical studies
demonstrate that mangroves significantly contribute to the economic resilience
of coastal communities by supplying fishery resources, mitigating coastal
hazards, and creating opportunities for ecosystem based economic activities
(Mhatre, 2024).

Despite their importance, mangrove ecosystems in many coastal regions
face increasing pressures from land conversion, resource exploitation, and
fragmented coastal management. The conversion of mangroves into aquaculture
ponds, settlements, and coastal infrastructure has led to a substantial decline in
mangrove coverage across Indonesia (Chinemerem & Osazuwa, 2025; Malik et
al., 2023; Kumar et al., 2025). Moreover, sectoral coastal management policies
often overlook the interconnections between ecological and economic
dimensions, resulting in conservation efforts that are not fully integrated with
broader coastal economic development strategies (Bennett et al., 2022).

Within the context of coastal management, integrating ecosystem
conservation with economic development has become an urgent necessity to
ensure the sustainability of coastal resources. The socio ecological systems
approach highlights that the sustainability of coastal ecosystems depends on
dynamic interactions between ecological systems and social systems, including
local communities, institutions, and governance frameworks (Ostrom, 2009).
Therefore, mangrove conservation cannot be separated from the socio economic
dynamics of coastal communities that depend on these resources for their
livelihoods (Trimedianto et al., 2024).

A number of studies have examined mangrove conservation and the
implementation of the blue economy as separate domains. However, research
that specifically analyzes the integration of mangrove conservation and blue
economy development within a comprehensive coastal management framework
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remains limited, particularly at the local level. Existing studies tend to focus
either on ecological aspects of mangroves or on coastal economic development
without explicitly linking these dimensions within an integrated management
framework (Cohen et al., 2024; Voyer et al., 2018). This indicates a research gap
in understanding how mangrove ecosystem conservation can be effectively
integrated with coastal resource based economic development strategies.

Based on this background, this study aims to analyze the integration of
mangrove conservation within a blue economy framework for coastal area
management. Specifically, the study examines the current condition of mangrove
ecosystems, the potential for mangrove based economic development, and the
dynamics of coastal resource management involving local communities. By
focusing on a case study in the coastal area of Purwodadi Subdistrict, this
research is expected to contribute to the development of a socio ecological system
based mangrove management model that integrates ecosystem conservation
with the improvement of coastal community welfare.

From a management perspective, coastal area management extends
beyond ecosystem protection and economic utilization, encompassing integrated
processes of planning, organizing, implementation, and control across sectors
and stakeholders. Therefore, the integration of mangrove conservation and the
blue economy in this study is positioned as part of an integrated coastal
management practice that emphasizes cross sectoral coordination, community
participation, and sustainability in managing coastal resources.

LITERATURE REVIEW
Blue Economy as a Framework for Sustainable Coastal Development

The concept of the blue economy has emerged as a development paradigm
oriented toward the sustainability of coastal and marine areas through efficient,
adaptive, and equitable resource utilization. Unlike conventional economic
approaches, which tend to be exploitative, the blue economy emphasizes a
balance between economic growth, environmental conservation, and social
welfare (Midlen, 2025; Gul et al.,, 2024, FAO, 2022). In this context, marine
resources are no longer viewed merely as economic commodities, but as integral
components of ecological systems whose sustainability must be preserved.

Conceptually, the blue economy intersects with sustainable development
theory, which emphasizes the integration of economic, social, and environmental
dimensions. It also aligns with the social ecological systems framework proposed
by Elinor Ostrom, which highlights that the sustainability of resource
management depends on adaptive interactions between humans and ecosystems
(Ostrom, 2009). In coastal areas, these interactions are particularly complex due
to the involvement of multiple stakeholders, competing interests, and dynamic
environmental conditions.

In practice, the implementation of the blue economy in Indonesia still faces
several structural challenges. Makino et al.(2020) indicate that coastal resource
management remains largely sectoral and insufficiently integrated. Similarly,
Wulandari et al. (2025) emphasize limited community participation and the
dominance of top down approaches in marine governance. In contrast, Azzumar
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et al.(2024) demonstrate that integrating fisheries, tourism, and conservation
sectors can significantly enhance the economic resilience of coastal households.

Despite growing recognition of the importance of integrative approaches,
most studies remain sector specific, focusing on either fisheries or tourism
without comprehensively addressing cross sectoral synergies. This research gap
highlights the need for integrative models that simultaneously connect
conservation, economic, and institutional dimensions, particularly in local
coastal contexts such as the southern coast of Java.

Mangrove Conservation within Coastal Livelihood Systems

Mangrove ecosystems play a strategic role in sustaining coastal areas from
both ecological and economic perspectives. Ecologically, mangroves function as
natural barriers against coastal erosion, reduce wave energy, sequester carbon,
and provide critical habitats for marine biodiversity (Alongi, 2020). These
ecological functions are closely linked to the sustainability of coastal economic
activities, particularly fisheries and aquaculture.

However, mangrove ecosystems are increasingly under pressure due to
land wuse conversion, aquaculture expansion, and coastal infrastructure
development. Data from the Ministry of Environment and Forestry (2021)
indicate significant degradation of mangrove areas in Indonesia. This
degradation has not only ecological consequences but also socio-economic
impacts, such as declining fishery yields and increased vulnerability to coastal
hazards.

From a theoretical perspective, mangrove conservation can be understood
through the livelihood system approach and community based resource
management, both of which emphasize the role of local communities in resource
governance. Aipassa et al. (2020) show that active community participation is a
key factor in successful and sustainable mangrove conservation. This is further
supported by Nicha and Zulkarnaini (2025), who demonstrate that integrating
conservation with ecotourism can increase community income while
maintaining ecosystem sustainability.

Additionally, Lukum et al. (2025) highlight that mangrove based economic
diversification, such as crab cultivation and the processing of mangrove derived
products, can enhance household economic resilience. These findings suggest
that conservation should not be perceived as a constraint on economic
development, but rather as a productive strategy capable of generating added
value.

Nevertheless, most studies on mangrove conservation remain limited to
ecological aspects or community participation in isolation, without integrating
these elements into broader economic systems within the blue economy
framework. This gap underscores the need for a more comprehensive approach
that links mangrove conservation with the development of other economic
sectors, such as fisheries and tourism.

Coastal Tourism and Fisheries Ports as Drivers of Local Economic Development

Coastal areas hold significant potential as centers of economic growth
through the development of tourism and fisheries sectors. Within the blue
economy framework, these sectors are considered strategic instruments for
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promoting economic diversification, increasing income, and strengthening the
social resilience of coastal communities.

Empirical studies demonstrate that integrating fisheries and tourism
sectors can create broader economic value chains. Lestari and Nugroho (2020)
show that tourism based on fishing activities can enhance community income
while expanding employment opportunities. Similarly, Mrceli¢ et al (2024)
emphasize that fisheries ports serve as strategic economic hubs, not only for fish
landing but also for processing, marketing, and educational tourism.

From the perspective of local economic development theory, the
advancement of these sectors should be grounded in local potential and
community participation. This approach highlights the importance of
strengthening local institutions, improving market access, and fostering
innovation based on local resources as key factors for successful coastal economic
development.

However, the development of coastal tourism and fisheries ports
continues to face several challenges, including limited infrastructure, weak cross
sectoral coordination, and the lack of integration of conservation considerations
in development planning (Chemirbayeva, 2020). These challenges indicate that
sectoral approaches may lead to environmental degradation and socio economic
inequality.

The existing research gap lies in the limited number of studies that
simultaneously integrate coastal tourism development, fisheries port
optimization, and ecosystem conservation within a unified management model.
Most studies focus only on the interaction between two sectors, without fully
exploring the synergies among all three.

Integrated Coastal Management Approach

Integrated Coastal Management (ICM), also known as Integrated Coastal
Zone Management (ICZM), is an approach that emphasizes cross sectoral
integration, institutional coordination, and stakeholder participation in the
sustainable management of coastal resources. This approach emerged in
response to the complexity of coastal issues involving interactions between
ecological systems, economic activities, and social dynamics (Landman, 2023).
Coastal areas are therefore viewed not as fragmented spaces defined by sectoral
boundaries, but as interconnected systems requiring holistic management.

Conceptually, integrated coastal management is built upon three main
principles: cross sectoral integration, ecosystem based approaches, and
collaborative governance. Cross sectoral integration is essential to address policy
fragmentation among fisheries, tourism, conservation, and infrastructure
development (Botah, 2023). Without such integration, coastal management tends
to be partial and may lead to spatial conflicts and environmental degradation.
Therefore, coordination among government institutions and non government
actors is crucial.

Furthermore, integrated coastal management aligns with the socio
ecological systems perspective, which views coastal areas as complex and
adaptive systems. In this framework, sustainability is determined not only by
ecological conditions but also by institutional capacity, community participation,
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and inclusive decision making processes (Ostrom, 2009; Bornemann, 2021).
Consequently, coastal management requires a systems based approach that
integrates ecological, social, economic, and institutional dimensions
simultaneously.

The concept is also closely linked to adaptive management, which
emphasizes the ability of governance systems to respond flexibly to
environmental and social changes (Folke et al., 2021). In the context of climate
change and increasing pressure on coastal resources, this approach is particularly
relevant for enhancing both ecosystem and community resilience. Studies show
that successful coastal management depends on effective cross sector
coordination, strong community participation, and coherent policy integration
(Landman, 2023; Botah, 2023).

Thus, integrated coastal management serves not only as a conceptual
framework but also as an operational approach for sustainable coastal resource
management. In this study, it provides the foundation for analyzing how the
integration of mangrove conservation and the blue economy can be implemented
through institutional coordination, community participation, and adaptive
resource governance.

METHODOLOGY

This study employs a qualitative approach with a case study design to
examine the integration of mangrove conservation and the blue economy in
coastal area management. A qualitative approach is appropriate as the study
aims to understand the complex interactions among ecological systems,
community livelihoods, and local governance in coastal areas (Creswell & Poth,
2018). Through this approach, the researcher is able to explore social realities,
local knowledge, and community perspectives that influence natural resource
management and environmental conservation practices (Denzin & Lincoln, 2018;
Flick, 2018). The case study design enables an in depth analysis of contemporary
phenomena within real life contexts, particularly when ecological, economic, and
institutional factors are closely interconnected (Salsabila et al., 2025).

The research was conducted in the coastal area of Purwodadi Subdistrict,
located along the southern coast of Java Island, Indonesia. This site was
purposively selected due to the presence of mangrove ecosystems that play a
critical role in coastal protection and support local livelihoods (Alongi, 2020).
Coastal communities in this area are highly dependent on marine and coastal
resources, including fisheries, aquaculture, and mangrove based economic
activities (Kumar et al., 2025). At the same time, the coastal zone faces increasing
ecological pressures, such as coastal erosion and land use changes (Bhowmik et
al., 2022), as well as intensified economic utilization of coastal resources (Mhatre,
2024). These conditions make the study area particularly relevant for examining
the relationship between mangrove conservation and economic activities within
a sustainable coastal management framework.

Data were collected through three primary techniques: in depth
interviews, field observations, and document analysis. The use of multiple data
sources aims to provide comprehensive insights into ecological conditions,
community activities, and institutional arrangements in mangrove management
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(Creswell & Poth, 2018). In depth interviews were conducted with key
informants who possess relevant knowledge and experience in coastal resource
management and mangrove utilization (Sudrajat et al., 2023). Informants
included local community members, fishers, community leaders, and
stakeholders involved in coastal management activities. A semi structured
interview guide was used to facilitate discussions while allowing participants to
express their experiences, perceptions, and knowledge openly (Barrick, 2020).

Field observations were conducted to directly assess the physical
condition of mangrove ecosystems and related socio economic activities in the
study area (Borg, 2025). Observations focused on the condition and distribution
of mangrove vegetation, coastal environmental characteristics, and community
activities associated with mangrove resource utilization, such as fisheries, small
scale aquaculture, and ecotourism initiatives. Through direct observation, the
researcher obtained contextual insights into the interactions between human
activities and ecological conditions in the coastal environment (Flick, 2018),
thereby complementing the data obtained from interviews (Creswell & Poth,
2018).

In addition, document analysis was carried out to support the primary
data obtained from interviews and observations. The documents analyzed
included government reports, regional development plans, policy documents,
and previous studies related to coastal management and mangrove conservation
(Chand, 2025). This analysis provided contextual information on policy
frameworks, the historical development of coastal resource management, and
institutional arrangements influencing mangrove ecosystems and coastal
economic activities (Salsabila et al., 2025; Creswell & Poth, 2018).

The collected data were analyzed using thematic analysis to identify
patterns and key themes related to mangrove conservation and blue economy
practices in the study area (Kamakaula et al., 2025). The analysis process involved
several stages, including data familiarization, coding, identification of recurring
themes, and interpretation of the relationships between ecological and socio
economic dimensions in coastal resource management (Guest et al., 2012).
Thematic analysis enables systematic interpretation of qualitative data and
facilitates the identification of meaningful patterns emerging from multiple data
sources (Sandhiya & Bhuvaneswari, 2024).

To enhance the credibility and validity of the findings, source
triangulation was applied by comparing information obtained from different
data sources (Denzin & Lincoln, 2018). Data from interviews, field observations,
and documents were cross checked to ensure consistency and to identify
converging evidence related to mangrove management and community
economic activities. Triangulation is a widely recognized strategy in qualitative
research for strengthening the trustworthiness of findings and minimizing
potential bias in data interpretation (Sudrajat et al., 2023; Flick, 2018).

127



Amrullah, Sapardiyono, Sari

RESULTS
Distribution and Condition of Mangrove Ecosystems in Purwodadi Subdistrict

The coastal area of Purwodadi Subdistrict exhibits diverse mangrove
ecosystem characteristics in terms of spatial extent, vegetation density, and
patterns of utilization by coastal communities. Based on field observations and
research documentation, mangroves are distributed across several coastal
villages, including Gedangan, Jogoboyo, Karanganyar, Jatikontal, and
Jatimalang, each with varying ecological conditions. The presence of mangroves
in these areas functions not only as a component of the coastal ecosystem but also
as an integral part of local livelihood systems that depend on coastal resources.

Previous studies indicate that mangroves are among the most productive
coastal ecosystems globally, providing habitat for various marine species and
playing a crucial role in maintaining shoreline stability (Kumar et al., 2025).
Furthermore, mangrove ecosystems have a high capacity for carbon storage,
making them an important component of global climate change mitigation
strategies (Carong et al., 2024). Other studies highlight that the sustainability of
mangrove ecosystems is strongly influenced by integrated coastal governance
linking ecological and socio-economic dimensions (Cuenca, 2020; Bunting, 2022;
FAOQ, 2022).

The distribution of mangrove areas in Purwodadi Subdistrict shows
significant variation among villages. Based on field data, the largest mangrove
area is located in Gedangan Village, while other villages have relatively smaller
coverage. This variation reflects differences in coastal management dynamics
and land use pressures across villages.

Table 1. Distribution of Mangrove Ecosystems in Purwodadi Subdistrict

No Village Mangrove Ecological Dominant
Area (Ha) Characteristics Function
1  Gedangan 15.6 Well developed Conservation
mangroves, partly and ecotourism
utilized for tourism
2 Jogoboyo 8.2 Inland coastal Coastal wind

mangroves, not directly barrier
adjacent to the sea

3  Karanganyar 5.4 Limited mangrove Protection of
vegetation agriculture

4  Jatikontal 6.1 Insufficient for tourism  Ecological
development function

5 Jatimalang 4.7 Relatively narrow Coastal wind
mangrove area barrier

As shown in Table 1, Gedangan Village has the largest mangrove area
(approximately 15.6 hectares), part of which has been developed into a
community based mangrove tourism area. This relatively extensive mangrove
coverage provides opportunities for ecotourism based economic development
while strengthening the ecological function of the coastal zone. In contrast,
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villages such as Karanganyar and Jatimalang have relatively small mangrove
areas, where ecological functions are more dominant, particularly as protection
against coastal winds and erosion. These differences indicate that mangrove
distribution is influenced not only by ecological factors but also by land
management policies and local economic activities (Kumar et al., 2025; Bunting,
2022; Mhatre, 2024; Cuenca, 2020; Carong et al., 2024).

Ecological Functions of Mangroves in Coastal Protection

Mangrove ecosystems in Purwodadi Subdistrict play a critical ecological
role in maintaining coastal stability, particularly in protecting settlements and
agricultural land from coastal winds, shoreline erosion, and environmental
changes. The complex root structures of mangroves trap sediments and reduce
wave energy, thereby functioning as natural coastal barriers. Demonstrate that
mangrove forests can significantly reduce wave height before reaching the
shoreline (Wei et al., 2025). In addition, Shokatian-Beiragh et al. (2024) show that
mangroves reduce the risk of damage caused by tropical storms and coastal
flooding. In the context of climate change, mangroves are increasingly
recognized as part of ecosystem based adaptation strategies that enhance coastal
resilience (Cuenca, 2020; Kumar et al., 2025; Carong et al., 2024).

In Jogoboyo Village, mangroves primarily function as coastal wind
barriers protecting settlements and agricultural land. Their inland coastal
location allows them to act as buffer zones between farmland and the sea.
Meanwhile, in Karanganyar and Jatikontal Villages, mangroves contribute to soil
stabilization and reduce erosion risks that may damage infrastructure and
productive land. Research by Mhatre (2024) indicates that mangroves also serve
as important habitats for fish and marine organisms, functioning as spawning
and nursery grounds. This demonstrates that mangrove ecological functions
extend beyond physical protection to sustaining fisheries resources that support
coastal livelihoods (Mhatre, 2024; Kumar et al., 2025; Bunting, 2022; Cuenca,
2020).

In addition to coastal protection, mangroves play a vital role in the global
carbon cycle. Mangrove ecosystems are among the most effective carbon sinks in
coastal environments. Carong et al. (2024) show that mangroves store significant
amounts of carbon in biomass and soil sediments. This capability positions
mangroves as part of blue carbon ecosystems that contribute to climate change
mitigation. Therefore, integrating mangrove conservation with climate
mitigation policies is increasingly important to sustain coastal ecosystems and
enhance community resilience (Kumar et al., 2025; Cuenca, 2020; FAO, 2022;
Bunting, 2022).

Mangrove Utilization by Coastal Communities

In addition to their ecological benefits, mangroves in Purwodadi
Subdistrict are utilized by local communities as part of their livelihood systems.
Economic activities such as capture fisheries, aquaculture, and coastal tourism
have developed around mangrove areas. This utilization reflects a strong
interconnection between mangrove ecosystem conditions and local economic
activities. Indicate that community based mangrove management can generate
economic benefits while strengthening conservation efforts (Hartuti & Uday,

129



Amrullah, Sapardiyono, Sari

2025). In many coastal regions worldwide, mangrove ecotourism has emerged as
a strategy to improve community welfare without degrading ecosystems (Kumar
et al., 2025; Carong et al., 2024; FAO, 2022; Mhatre, 2024).

Table 2. Ecological Functions and Community Utilization of Mangroves

Village Ecological Main Community Local
Condition Function Utilization Regulations
Jogoboyo Inland coastal =~ Coastal Settlement and  Linked to
mangroves wind agricultural Jangkaran
barrier protection ecosystem
Gedangan Rehabilitated ~ Wind Mangrove Ban on
mangroves mitigation  ecotourism mangrove
cutting
Karanganyar Limited Land No tourism Ecological
mangroves protection  utilization function
Jatikontal Insufficient Coastal Not yet Natural
vegetation wind economically protection
barrier utilized
Jatimalang ~ Limited Coastal Coastal Ecological
vegetation wind protection function
barrier

Asshown in Table 2, Gedangan Village is the only village actively utilizing
mangroves for community based tourism. This initiative is supported by local
institutions such as tourism awareness groups and village owned enterprises.
This model demonstrates that mangroves can function not only as conservation
ecosystems but also as alternative economic resources. Bunting (2022) emphasize
that local community involvement enhances conservation effectiveness while
generating economic benefits. This approach aligns with the blue economy
concept, which promotes sustainable resource use to support community welfare
(Voyer et al., 2018; Kumar et al., 2025; Cuenca, 2020; Carong et al., 2024).
Mangrove Based Coastal Economic Development

Coastal economic development in Purwodadi Subdistrict is not limited to
direct mangrove utilization but also includes coastal tourism activities in several
villages. Beaches such as Dewaruci Beach in Jatimalang Village and Mutiara Biru
Beach in Jatikontal Village play an important role in local economic dynamics,
with communities actively participating in tourism activities. These activities
generate economic opportunities through small scale businesses such as food
stalls, equipment rentals, and parking services.

Basurto Intriago et al. (2025) demonstrate that integrating ecosystem
conservation with nature based tourism can enhance local economic
sustainability. Furthermore, the blue economy approach emphasizes

environmentally friendly and community based tourism development (Voyer et
al., 2018; Kumar et al., 2025; Cuenca, 2020; Mhatre, 2024).
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Table 3. Coastal Tourism Based Economic Activities

Village Tourism Manageme Economic Communit Post-
Type nt Model  Contributio y COVID
n Participatio Condition
n
Jatimalan Dewaruc Governmen +*IDR5 +20 people  Declining
g iBeach t+ million/yea
community r
Jatikontal Mutiara ~Community No formal — 15-20 Discontinue
Biru based revenue people d
Beach
Gedanga Mangrov Community Initial +30 people  Declining
n e + village capital IDR
tourism  enterprise 150 million
Jogoboyo Tourism Community Indirect Limited Stagnant
access

Table 3 shows that the economic contribution of coastal tourism varies
across villages. Gedangan Village has strong potential for mangrove based
ecotourism, while Jatimalang and Jatikontal rely more on beach tourism.
However, the COVID-19 pandemic has significantly reduced tourism activities,
affecting community income. This highlights the importance of economic
diversification to enhance resilience. Kumar et al. (2020) emphasize that
sustainable coastal economies require integration between ecosystem
conservation and environmentally friendly economic activities.

Steps of Your result test here
In this section, you must provide us with each step taken to accomplish your
studies. You must not put too much the result of descriptive statistics here; on
the other hand, it should be summarized in an easier to read table or graphs. You
must not forget the numbers for every table and chart presented in your paper.

DISCUSSION
Integrating Mangrove Comnservation within a Blue Economy Governance
Framework

The findings indicate that mangrove management in the coastal area of
Purwodadi Subdistrict reflects a dynamic tension between ecosystem
conservation needs and the economic interests of coastal communities. This
condition is characteristic of coastal management in many developing countries,
where coastal resources often become contested spaces between economic
activities and environmental protection. From a blue economy governance
perspective, coastal resource utilization should be directed toward development
models that not only pursue economic growth but also ensure the sustainability
of marine ecosystems and the welfare of coastal communities. The blue economy
emphasizes that marine resource use must be efficient, sustainable, and
grounded in ecological principles to generate economic benefits without
degrading coastal ecosystems (Voyer et al., 2018). In this context, mangroves are
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not only ecological resources but also economic assets that support tourism,
tisheries, and coastal ecosystem services (Basurto Intriago et al., 2025; Kumar et
al., 2025; Carong et al., 2024; Mhatre, 2024; FAO, 2022).

Empirical evidence from Gedangan Village demonstrates that community
based mangrove tourism represents a practical application of blue economy
principles in coastal management. Mangrove ecotourism provides economic
opportunities for local communities while simultaneously promoting
conservation through increased environmental awareness. This approach
supports the argument that the blue economy should integrate economic
activities with marine conservation to generate long term benefits for coastal
communities (Voyer et al.,, 2018). Basurto Intriago et al. (2025) show that
mangrove ecotourism enhances the economic value of coastal ecosystems while
strengthening environmental protection. Similarly, Kumar et al. (2020)
emphasize that integrating mangrove conservation with local economic
development is an effective strategy for achieving sustainable coastal
development. Thus, the mangrove management model in Purwodadi illustrates
how a combination of ecosystem conservation and community based economic
development can operationalize the blue economy framework.

However, the implementation of the blue economy at the local level faces
several challenges, particularly related to institutional capacity, limited
resources, and weak cross sectoral coordination. Coastal development policies
often remain sectoral, leading to conflicts between fisheries, tourism, and
environmental conservation interests. Voyer et al. (2018) argue that successful
implementation of the blue economy depends on governance systems capable of
integrating diverse interests within a coherent policy framework. Therefore,
strengthening collaborative coastal governance is essential for ensuring
sustainable mangrove management. This requires coordination among local
governments, coastal communities, and other stakeholders to develop inclusive
and sustainable coastal resource management policies (Basurto Intriago et al.,
2025; Cuenca, 2020; Bunting, 2022; FAO, 2022).

Mangroves as a Socio Ecological System in Coastal Management

Mangrove ecosystems in coastal areas should not be understood solely as
ecological systems but also as socio ecological systems that reflect interactions
between humans and the environment. The socio ecological systems framework
emphasizes that the sustainability of natural resource management depends on
the capacity of communities and institutions to manage the relationship between
human activities and ecosystem dynamics. Within this framework, natural
resources are viewed as components of complex and adaptive systems involving
multiple actors, institutions, and ecological processes (Ostrom, 2017). Therefore,
mangrove management requires approaches that go beyond ecosystem
protection to include strengthening social and institutional capacities within
coastal communities (Bornemann, 2021; Folke et al., 2021; Basurto Intriago et al.,
2025; Cuenca, 2020; Carong et al., 2024).

The findings from Purwodadi Subdistrict show that coastal communities
maintain close relationships with mangrove ecosystems as part of their
livelihood systems. Activities such as mud crab harvesting, traditional fisheries,
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and mangrove tourism indicate that mangroves function as both economic
resources and social spaces. Bornemann (2017) highlights that local communities
often possess traditional ecological knowledge that plays a crucial role in
sustaining natural resources. This knowledge supports adaptive management
practices in response to environmental changes. In Purwodadi, local
regulations — such as the prohibition of mangrove cutting in Gedangan Village —
demonstrate community based governance mechanisms that contribute to
ecosystem sustainability (Folke et al., 2021; Basurto Intriago et al., 2025; Mhatre,
2024; Bunting, 2022; Cuenca, 2020).

The socio ecological systems approach also emphasizes the importance of
ecosystem resilience in responding to environmental pressures such as climate
change, habitat degradation, and economic stress. Mangroves exhibit high
adaptive capacity, for instance through sediment accumulation and root growth
that can adjust to sea level rise. However, this capacity depends on stable
ecosystem conditions and minimal habitat fragmentation. Cuenca (2020)
demonstrate that fragmented mangrove ecosystems have lower adaptive
capacity to climate change. Therefore, maintaining the integrity of mangrove
ecosystems is essential for sustaining both their ecological and economic
functions (Kumar et al., 2025; Carong et al., 2024; Bunting, 2022; Basurto Intriago
et al., 2025; FAQO, 2022).

Coastal Management from a Strategic Coastal Management Perspective

Effective coastal management requires a strategic approach capable of
integrating multiple development sectors operating within coastal areas.
Strategic coastal management emphasizes integrated planning that considers
ecological, social, economic, and institutional dimensions in managing coastal
resources. This approach is rooted in the concept of Integrated Coastal Zone
Management (ICZM), which aims to reduce spatial use conflicts through
coordination across sectors and governance levels (Landman, 2023). In this
context, mangroves are critical components of coastal management systems due
to their ecological functions in maintaining coastal stability and supporting
tisheries productivity (Mhatre, 2024; Kumar et al., 2025; Cuenca, 2020; Basurto
Intriago et al., 2025).

The findings reveal that mangrove management in Purwodadi Subdistrict
still faces challenges related to policy coordination and the integration of coastal
planning. In several villages, such as Jogoboyo and Karanganyar, mangroves are
primarily perceived as natural barriers against coastal winds and erosion, while
their economic potential remains underutilized. This indicates that local coastal
management is still largely reactive and not fully based on long term strategic
planning. Landman (2023) argue that effective coastal management depends on
cross sectoral policy integration and community participation in decision making
processes. Therefore, strengthening a strategic coastal management framework
is essential to enhance both the effectiveness of mangrove conservation and the
utilization of its economic potential (Basurto Intriago et al., 2025; Cuenca, 2020;
Bunting, 2022; FAO, 2022).
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Strategic coastal management also emphasizes the importance of
ecosystem based approaches in development planning. This approach integrates
conservation and economic activities through sustainable spatial management.
In the context of Purwodadi, integrating beach tourism, mangrove ecotourism,
and traditional fisheries can serve as a sustainable strategy for coastal economic
development. Basurto Intriago et al. (2025) demonstrate that ecosystem based
management enhances both ecological sustainability and economic benefits for
local communities. This approach is consistent with blue economy principles,
which emphasize sustainable resource utilization within coastal development
frameworks (Voyer et al., 2018; Kumar et al., 2025; Mhatre, 2024; Cuenca, 2020;
Carong et al., 2024).

Agrarian Coastal Resource Governance Dimension

Coastal resource management is closely linked to agrarian governance
dynamics. From an agrarian coastal resource governance perspective, coastal
areas are viewed as socio ecological spaces shaped by issues of access, control,
and resource utilization. This approach highlights how power relations, policies,
and social practices influence the distribution of benefits derived from coastal
resources. Studies in agrarian research indicate that resource conflicts are often
associated with unequal access to land and coastal resources (Hall et al., 2017).
Therefore, mangrove management must incorporate principles of social justice
and ensure community participation in decision making processes (Li, 2018; Hall
et al., 2017; Bornemann, 2021; Basurto Intriago et al., 2025; Cuenca, 2020).

In the context of Purwodadi, the use of mangroves reflects complex
livelihood systems in which communities rely on these ecosystems not only for
economic purposes but also for social and cultural functions. Li (2018)
emphasizes that sustainable resource management requires recognition of local
communities’ rights to access and manage resources. This perspective
underscores the importance of collaborative governance involving government
institutions, communities, and the private sector (Bornemann, 2021; Hall et al.,
2017; Basurto Intriago et al., 2025; Kumar et al., 2025; FAO, 2022).

The integration of agrarian and coastal management approaches is
essential for sustainable coastal development. Coastal areas are often vulnerable
to land use conflicts due to expanding development, tourism, and economic
activities. Therefore, policies must balance economic development with
environmental protection. Hall et al. (2017) demonstrate that inclusive
governance can enhance environmental sustainability while improving
community welfare. In Purwodadi, mangrove based economic development and
coastal tourism offer pathways to strengthen equitable and sustainable coastal
resource governance (Li, 2018; Bornemann, 2021; Basurto Intriago et al., 2025;
Kumar et al., 2025; Cuenca, 2020).

CONCLUSIONS AND RECOMMENDATIONS

This study demonstrates that mangrove ecosystems in the coastal area of
Purwodadi Subdistrict play a strategic role in maintaining the balance between
environmental sustainability and the economic well being of local communities.
Mangroves function not only as natural coastal protection against erosion,
seawater intrusion, and the impacts of climate change, but also as a key source of
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livelihood for coastal communities through various resource based economic
activities. In the context of sustainable coastal development, mangroves serve as
a crucial component of a socio ecological system that integrates ecological,
economic, and institutional dimensions.

The findings reveal that mangrove conditions in several coastal villages in
Purwodadi remain under pressure due to land conversion, resource exploitation,
and the lack of integrated governance. Nevertheless, local communities have
initiated various adaptive practices that combine productive use with
conservation, including mangrove ecotourism, the utilization of non timber
mangrove products, and community based rehabilitation efforts. These findings
suggest that mangrove conservation can be effectively aligned with local
economic development when supported by adaptive and collaborative
governance mechanisms.

From a blue economy governance perspective, integrating mangrove
conservation with coastal economic development represents a relevant approach
to promoting sustainable coastal development. This approach emphasizes that
marine and coastal resource utilization should be efficient, inclusive, and
environmentally sustainable. Within the socio ecological systems framework, the
sustainability of mangrove management is shaped by the interaction between
ecological conditions, community economic practices, and institutional capacity
in collectively managing resources.

Furthermore, this study highlights that mangrove management in coastal
areas is closely linked to broader agrarian and coastal resource governance
dynamics. The control, utilization, and regulation of coastal space are integral to
agrarian resource management, influencing both the distribution of economic
benefits and environmental sustainability. Therefore, a strategic coastal
management approach is essential to ensure that mangrove management not
only focuses on ecological conservation but also addresses social equity and
community welfare.

Based on these findings, several policy recommendations are proposed.
First, local governments should promote the integration of mangrove
conservation policies with coastal economic development strategies through a
blue economy approach. This can be implemented by developing mangrove
ecotourism, promoting mangrove based product processing, and supporting
community based economic empowerment programs grounded in ecosystem
sustainability.

Second, strengthening local institutions is critical to supporting
community based mangrove management. The involvement of community
groups, village governments, and local organizations should be enhanced
through collaborative mechanisms that enable participatory coastal resource
management. This approach aligns with the principles of common pool resource
governance, emphasizing collective rules, social trust, and shared monitoring
systems.

Third, it is necessary to strengthen the coastal governance framework by
integrating environmental, economic, and agrarian dimensions into a coherent
policy system. This is essential to avoid fragmented sectoral policies that often
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undermine effective coastal resource management. With a more integrated
approach, mangrove management in Purwodadi can serve as a model for
sustainable and inclusive coastal governance.

Overall, this study confirms that integrating mangrove conservation and
the blue economy holds significant potential for advancing sustainable coastal
development. By strengthening coastal governance through socio ecological
approaches and strategic management, mangroves can be preserved not only as
vital ecosystems but also as long term sources of prosperity for coastal
communities.

FURTHER STUDY

This study is limited to a qualitative case study in a specific coastal area,
which may restrict the generalizability of the findings. Future research is
recommended to employ comparative studies across multiple regions and
incorporate quantitative approaches to strengthen empirical evidence.
Additionally, further investigations could explore the long term impacts of
integrated mangrove management on economic resilience and ecological
sustainability within different governance contexts.
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