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Mangrove ecosystems are invaluable coastal habitats that provide
essential ecological services and support diverse flora and fauna.
However, human activities have increasingly threatened the
sustainability of these ecosystems, particularly in regions like Coastal
Sulawesi, Indonesia. This qualitative analysis investigates the impact
of human activities on mangrove conservation in Coastal Sulawesi,
employing semi-structured interviews, participant observation, and
document analysis. The study reveals that drivers such as aquaculture
expansion, unsustainable logging, pollution, and coastal development
are contributing to mangrove degradation. Stakeholder perspectives
vary, with local communities emphasizing the importance of
mangroves for livelihoods and culture, while government officials
the need for balancing
development. Existing conservation efforts include protected area
designation, community-based management projects, and awareness-
raising campaigns. Collaborative action involving government, NGOs,

stress conservation with economic

academia, and local communities is essential to promote sustainable
mangrove conservation in Coastal Sulawesi.
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1. INTRODUCTION

Mangrove forests are highly diverse

oxygen release and carbon dioxide
absorption, helping to combat climate change

[3]. However, mangrove forests face multiple

and valuable ecosystems that thrive at the
boundary between land and sea. Mangrove
forests provide important ecosystem services
such as stabilization,
sequestration, and nursery grounds for
marine life [1]. These coastal habitats are

shoreline carbon

important for protecting against natural
disasters, reducing pollution, and recycling
nutrients [2]. Mangrove forests also support a
wide variety of organisms and promote

threats, including deforestation and coastal
development [4]. It is critical to understand
and communicate the benefits of mangrove
ecosystems to conserve them and the goods
and services they provide [5]. Conservation
and development of mangrove forests are
essential for the well-being of coastal
communities and the environment. Among
with  extensive

countries mangrove

Journal homepage: https://wsj.westscience-press.com/index.php/wsnt


https://creativecommons.org/licenses/by-sa/4.0/
mailto:e.tanur@unipa.ac.id

West Science Nature and Technology

a2

ecosystems, Indonesia has one of the largest
and most ecologically important mangrove
forests in the world.

Mangrove forests in coastal Sulawesi
face increasing threats from human activities,
jeopardizing the balance of these ecosystems.
Mangrove forests are critical for supporting
biodiversity and providing essential services
to coastal communities, including food,
livelihoods and protection against natural
disasters. Mangrove forest degradation in
Indonesia, including in the Sulawesi Coastal
region, is caused by several factors such as
settlement and cultivation [6], [7]. However,
there is recognition of the importance of
mangrove conservation and restoration
efforts. Restoration activities have been
implemented, but the success of these efforts
is often evaluated based on survival and
extent of restored area, rather than
considering  vegetation  diversity and
structure as indicators of a functional forest
[8]. Participation and knowledge of coastal
communities play an important role in
mangrove rehabilitation, with positive effects
on their understanding and behavior towards
conservation [9]. Monitoring and
conservation of land change in mangrove
forests is essential to understand its impact on
terrestrial ecosystems and coastal areas [10].
Community participation is critical to the
success of mangrove forest conservation, and
efforts should involve the community in all
activity processes and provide counselling on
conservation.

The rapid pace of urbanization,
industrialization and agricultural expansion
along the Sulawesi coast has led to significant
mangrove forest degradation in the region [7],
[11]. Human activities such as conversion of
mangrove forests to ponds, timber harvesting,
pollution from industrial and household
sources, and
development have put tremendous pressure
on the mangrove habitats that once thrived on
the Sulawesi Coast [12]. This degradation not
only jeopardizes the ecological integrity of the
region but also threatens the socioeconomic
well-being of its inhabitants [13]. The loss of
mangrove ecosystems has resulted in a

uncontrolled coastal

decline in fisheries yields and income of
fishing households in Indonesia [14]. It is
imperative to priorities mangrove forest
conservation as a policy to achieve sustainable
development and ecosystem conservation to
protect the livelihoods of coastal communities
and the valuable ecosystem services provided
by mangrove forests.

Given the critical importance of
mangrove ecosystems and the urgent need to
address their conservation, understanding the
complex interplay between human activities
and mangrove degradation is paramount.
This qualitative analysis endeavors to delve
deep into this intricate relationship,
employing qualitative research methods to
unravel the underlying drivers of mangrove
degradation in Coastal Sulawesi. By
examining the socio-economic, cultural, and
institutional =~ factors = shaping  human
interactions with mangrove ecosystems, this
study seeks to illuminate pathways towards
sustainable mangrove management and
conservation.

2. LITERATURE REVIEW

Mangrove ecosystems are recognized
globally for their ecological significance and
the myriad of ecosystem services they
provide. A review of the literature
underscores the critical importance of
mangroves in coastal regions and sheds light
on the various human activities that pose
threats to their conservation. This section
provides an overview of key findings from
existing research related to mangrove
conservation, with a particular focus on
Coastal Sulawesi.

2.1 Importance of Mangrove
Ecosystems

Mangroves play a pivotal role in
coastal ecosystems by providing habitat and
nursery grounds for diverse flora and fauna.
They serve as natural buffers against coastal
erosion, storm surges, and tsunamis, thereby
protecting  coastal = communities and
infrastructure. ~ Additionally, =~ mangroves
contribute to carbon sequestration, nutrient
cycling, and shoreline stabilization, making
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them indispensable for maintaining coastal
resilience and biodiversity [7], [15].
2.2 Threats to
Conservation
Mangrove  forests are facing

Mangrove

numerous threats, primarily driven by human
activities. Habitat loss and degradation are
major concerns, with land conversion for
aquaculture,  agriculture, and  urban
development being the primary drivers [7].
The expansion of shrimp and fish farms has
led to the clearing of mangrove forests,
resulting in the loss of valuable ecosystem
services and biodiversity [16]. Unsustainable
logging practices for timber and fuelwood
extraction have also contributed to
deforestation and degradation of mangrove
habitats [17]. Pollution from industrial
effluents, sewage discharge, and solid waste
is another significant threat, compromising
water quality and ecosystem health [2]. These
human-induced  pressures have had
detrimental effects on mangrove ecosystems,
highlighting the urgent need for conservation
and sustainable management practices [18].

2.3 Socio-economic and Institutional
Factors

The degradation of mangrove
ecosystems is driven by socio-economic and
institutional factors, including poverty, lack
of alternative livelihood options, inadequate
land-use  planning, weak governance
frameworks, ineffective enforcement of
environmental regulations, and conflicting
land tenure systems. These factors contribute
to unsustainable exploitation and degradation
of mangrove forests [19]. Additionally, the
interests of powerful actors, such as
commercial enterprises and political elites,
often take precedence over environmental
conservation, further undermining efforts to
protect mangrove habitats [20]. The
degradation of mangroves has significant
implications for coastal communities, as these
ecosystems provide essential ecological
functions, support livelihoods, and contribute
to socio-economic well-being [16].
Addressing these socio-economic and
institutional factors is crucial for effective

mangrove conservation and sustainable
development [14].

2.4 Conservation Strategies and
Initiatives

Efforts to conserve mangrove
ecosystems in Coastal Sulawesi and beyond
have employed a variety of strategies and
approaches. Community-based management
initiatives, which empower local communities
to participate in decision-making and
resource management, have shown promise
in  promoting sustainable = mangrove
conservation  [21], [22].  Participatory
approaches that engage stakeholders,
including government agencies, NGOs,
academia, and local communities, foster
collaboration and knowledge exchange,
leading to more effective conservation
outcomes [23]. Additionally, the designation
of protected areas, establishment of marine
protected areas, and implementation of
zoning regulations aim to safeguard critical
mangrove habitats from further degradation
[24]. These strategies and approaches aim to
ensure the long-term resilience and
sustainable management of mangrove
ecosystems in Coastal Sulawesi and beyond.

Research Gaps and Future Directions

While existing literature provides
valuable insights into the drivers of mangrove
degradation and conservation strategies,
several gaps remain that warrant further
investigation. Future research should focus on
elucidating the socio-economic dynamics and
power relations shaping human interactions
with mangrove ecosystems in Coastal
Sulawesi.

Moreover, there is a need for
interdisciplinary  studies that integrate
ecological, socio-economic, and governance
perspectives to develop holistic approaches to
mangrove conservation. Longitudinal studies
that track changes in mangrove ecosystems
over time and assess the effectiveness of
conservation interventions are essential for
informing evidence-based decision-making
and adaptive management strategies.

3. METHODS
3.1 Research Design
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A qualitative research design was
adopted to explore the complex interactions
between human activities and mangrove
conservation in Coastal Sulawesi. Qualitative
methods enable in-depth exploration of the
socio-economic, cultural, and institutional
dimensions
degradation. Semi-structured interviews,
participant observation, and document
analysis were utilized to gather rich, nuanced
data.

underlying mangrove

3.2 Data Collection

3.2.1 Semi-Structured Interviews

Semi-structured interviews were
conducted with a diverse range of
stakeholders, including local community
members, government officials, NGO
representatives, and experts in mangrove
conservation. A total of 15 informants were
selected purposively to ensure representation
from different sectors and perspectives.

Interviews were guided by a semi-
structured interview protocol, covering topics
such as perceptions of mangrove ecosystems,
human activities impacting mangrove
conservation, existing conservation efforts,
and recommendations for improvement.
Interviews were conducted face-to-face or
virtually, based on informant preference, and
audio-recorded with consent.

3.2.2 Participant Observation

Participant observation was
employed to complement interview data and
provide insights into daily activities and
interactions within mangrove ecosystems.
Researchers accompanied local fishermen,
community members, and conservationists
during their activities in mangrove areas,
observing practices and dynamics firsthand.

Field notes were taken during
participant observation sessions to document
observations, interactions, and contextual
information. These field notes supplemented
interview data by providing additional
context and insight into the lived experiences
of stakeholders.

3.2.3 Document Analysis

Document analysis
reviewing relevant documents, reports, policy
papers, and scientific literature related to

involved

mangrove conservation, land-use planning,
and environmental regulations in Coastal
Sulawesi. Documents were sourced from
government agencies, NGOs, academic
institutions, and online databases.

Key themes and insights from the
documents were extracted and integrated into
the analysis to provide a comprehensive
understanding of the institutional and policy
landscape surrounding mangrove
conservation in the region.

3.3 Sampling Strategy

Purposive sampling was employed to
select informants with diverse perspectives
and experiences relevant to the research
objectives. Informants were selected based on
their involvement in mangrove conservation
activities, expertise in related fields, and roles
within local communities or organizations.

Efforts were made to ensure
representation from different stakeholder
groups, including fisherfolk, farmers,
government officials, researchers, and
conservation practitioners. This approach
aimed to capture a range of viewpoints and
experiences related to mangrove conservation
in Coastal Sulawesi.

3.4 Data Analysis

Data analysis was conducted using
thematic analysis, a method for identifying,
analyzing, and reporting patterns or themes
within qualitative data. The analysis involved
several iterative steps: Initially, the
researchers familiarized themselves with the
data by reviewing transcribed interview
recordings, field notes from participant
observation, and documents. Subsequently,
data were systematically coded to identify key
concepts, ideas, and patterns using NVivo, a
qualitative analysis software. Codes were
then grouped into broader themes and
categories through axial coding, facilitating
the identification of connections and
relationships between different concepts.
These themes were further developed based
on recurring patterns and relationships
identified in the data, and they were refined
and validated through iterative analysis and
discussion among the research team. Finally,
the findings were interpreted within the
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broader context of mangrove conservation in
Coastal Sulawesi, drawing on relevant
literature and theoretical frameworks to
provide deeper insights into the research
outcomes.

4. RESULTS AND DISCUSSION

This section presents the findings of
the qualitative analysis conducted to examine
the impact of human activities on mangrove
conservation in Coastal Sulawesi. The results
are discussed in the context of key themes that
emerged from the data, including drivers of
mangrove stakeholder
perspectives, existing conservation efforts,
and recommendations for improvement.

4.1 Drivers of Mangrove Degradation

The  analysis  of

degradation,

interviews,
participant observation, and document
analysis revealed several key drivers
contributing to mangrove degradation in
Coastal Sulawesi. These drivers stem from a
combination of socio-economic, institutional,
and environmental factors, which interact to
exert pressure on mangrove ecosystems.

The expansion of aquaculture,
particularly shrimp farming, emerged as a
primary driver of mangrove degradation in
Coastal Sulawesi. Informants consistently
highlighted the conversion of mangrove
forests into shrimp ponds as a significant
threat to mangrove ecosystems. Mr. Hasan, a
local fisherman, expressed concern, stating,
"Many mangrove areas have been cleared to
make way for shrimp farms. It's a lucrative
business, but it's destroying our mangrove
forests." The economic incentives driving
aquaculture expansion, coupled with weak
enforcement of regulations, have led to
widespread deforestation and habitat loss.

Unsustainable logging practices for
timber and fuelwood extraction were
identified as another major driver of
mangrove degradation. Informants reported
widespread illegal logging activities in
mangrove areas, with timber harvested for
commercial purposes and fuelwood used for
cooking and heating. Ms. Dewi, a
conservation practitioner, remarked, "lllegal
logging for timber and fuelwood is rampant

in many mangrove areas. Without proper
enforcement, it's difficult to control." The loss
of mangrove vegetation due to logging not
only reduces habitat availability but also
compromises the integrity of mangrove
ecosystems.

Pollution from industrial effluents,
domestic waste, and agricultural runoff
emerged as a significant threat to mangrove
ecosystems in Coastal Sulawesi. Informants
expressed concerns about water pollution
from nearby industrial facilities and urban
areas, which adversely affect water quality
and the health of mangrove vegetation and
wildlife. Mr. Budi, an environmental activist,
stated, '"Pollution from factories and
households is poisoning our mangroves. We
need stricter regulations and enforcement to
protect them." Pollution undermines the
ecological integrity of mangrove habitats,
disrupting  ecosystem  functions and
endangering biodiversity.

Coastal development and
infrastructure projects were identified as
drivers of mangrove degradation, as land
reclamation and construction activities
encroach upon mangrove habitats. The
conversion of mangrove areas for tourism,
ports, and residential developments further
exacerbates habitat loss and fragmentation.
Mr. Rahmat, a government official,
acknowledged the challenges, stating,
"Coastal development is necessary for
economic growth, but it must be balanced
with conservation priorities." However, the
rapid pace of development often prioritizes
short-term gains over
environmental sustainability, leading to
irreversible damage to mangrove ecosystems.

4.2 Stakeholder Perspectives

Stakeholder
mangrove conservation in Coastal Sulawesi
varied significantly, reflecting diverse
interests, priorities, and experiences. Through
interviews and observation, a range of

long-term

perspectives on

viewpoints emerged from different groups,
including local communities, government
officials, NGO representatives, and
conservation practitioners.
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Local communities expressed a deep
connection to  mangrove  ecosystems,
recognizing their importance for livelihoods,
culture, and identity. Many community
members, particularly fishermen and farmers,
described mangroves as essential sources of
food, fuelwood, and traditional medicine.
Mrs.  Lestari, a community leader,
emphasized, "Mangroves are our lifeblood.
They provide us with fish, firewood, and
protection from storms.” However, some
community members also acknowledged the
pressures of poverty and limited economic
opportunities, which  contribute  to
unsustainable exploitation of mangrove
resources.

Government officials highlighted the
importance of balancing conservation goals
with economic development imperatives.
While recognizing the ecological significance
of mangrove ecosystems, policymakers
emphasized the need to promote sustainable
development and livelihood alternatives for
coastal communities. Mr. Wahyu, a
government representative, stated, "We need
to find a balance between conservation and
development. It's not easy, but it's necessary
for the well-being of both people and nature."

NGO representatives and
conservation practitioners emphasized the
importance of community-based approaches
to mangrove conservation. They underscored
the role of education, capacity building, and
community empowerment in fostering
stewardship of mangrove resources and
promoting sustainable management
practices. These stakeholders highlighted
successful community-based projects as
models for replication and stressed the
importance of collaborative partnerships in
conservation efforts.

4.3 Existing Conservation Efforts

The qualitative analysis revealed
several ongoing conservation initiatives
aimed at protecting and preserving mangrove
ecosystems in Coastal Sulawesi. Through
interviews, participant observation, and
document analysis, various strategies and
projects were identified, each contributing to
the broader goal of mangrove conservation.

One of the notable conservation
efforts highlighted by informants was the
designation of marine protected areas (MPAs)
encompassing mangrove habitats. These
MPAs serve as important refuges for
biodiversity and help to regulate human
activities within designated zones. Informants
pointed to the establishment of MPAs as a
positive step towards safeguarding mangrove
ecosystems from further degradation.

Community-based mangrove
management projects, facilitated by NGOs
and local organizations, were cited as effective
strategies for engaging local communities in
conservation activities. These initiatives
empower communities to actively participate
in decision-making, resource management,
and alternative livelihood development.
Through capacity building, training, and
support, communities are equipped with the
knowledge and tools necessary to sustainably
manage mangrove resources.

Awareness-raising campaigns and
environmental education programs were
recognized as valuable tools for promoting
public awareness and understanding of
mangrove conservation. Informants
highlighted the importance of education in
fostering a sense of stewardship and
responsibility towards mangrove ecosystems.
By raising awareness about the ecological
importance of mangroves and the threats they
face, these initiatives aim to mobilize support
for conservation efforts among diverse
stakeholders.

Policy and institutional support for
mangrove conservation were identified as
critical components of existing conservation
efforts. Informants highlighted the role of
government agencies in developing and
implementing  regulations to  protect
mangrove habitats. Additionally,
partnerships between government, NGOs,
academia, and local communities were cited
as essential for coordinating conservation
activities and leveraging resources effectively.

4.4 Recommendations for
Improvement

Based on the findings, several
recommendations were proposed to enhance
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mangrove conservation efforts in Coastal

Sulawesi. These include:
a. Strengthening

existing environmental regulations to

combat illegal logging, land

enforcement of

conversion, and pollution.

b. Promoting sustainable aquaculture
practices  that
environmental impact on mangrove
ecosystems.

minimize the

c.  Enhancing community engagement
and participation in mangrove
management  through  capacity
building, training, and resource
allocation.

d. Integrating traditional ecological
knowledge and indigenous practices
into conservation strategies to
enhance their effectiveness and
relevance.

e. Fostering multi-stakeholder

partnerships and collaboration to

leverage resources, expertise, and

local knowledge for mangrove

conservation.

DISCUSSION

The results of this qualitative analysis

highlight the complex interplay of socio-
economic, institutional, and environmental
factors shaping mangrove conservation in
Coastal Sulawesi. While there are challenges
and constraints, there are also opportunities
for innovative solutions and collaborative
approaches to address the drivers of
mangrove degradation and  promote
sustainable management practices.
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