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The phenomenon of urbanization has driven the formation of settlements along the coast of
Bandar Lampung, directly impacting coastal ecosystem functions and conflicting with the
principles of Sustainable Development Goals (SDGs) 11 and 14. Consequently, appropriate
policy instruments are required to manage these settlements. Meanwhile, the coastal area,
being a strategic region with overlapping multi-stakeholder authorities, necessitates specific
and clear management instruments. This research aims to formulate a sustainable coastal
settlement management strategy using a quantitative approach and mixed methods through
observations, questionnaires, and interviews. The analysis reveals that coastal settlements have
long been established, continue to grow, and are crucial for community survival. However,
they face specific issues related to coastal areas, including land tenure, household waste and
wastewater management, and susceptibility to coastal disasters, which can increase
community vulnerability. Implementing specific coastal zone regulations and providing basic
infrastructure are essential for managing settlements and addressing these issues to support the

achievement of sustainable cities.

1. INTRODUCTION

Coastal areas represent a critical transition zone between
terrestrial and marine environments, characterized by high
biodiversity and significant vulnerability to sustainability
issues [1]. These areas offer essential ecosystem services, such
as protection for communities, food provisioning, and
environmental restoration, which makes them attractive places
for human settlement [1, 2]. Consequently, coastal regions
have experienced rapid urbanization, with over half of the
world’s population—approximately 1.39 billion people-
residing in these areas [3]. This urban expansion increases
their susceptibility to various coastal disaster risks,
particularly those exacerbated by climate change [4, 5].
However, human presence in these areas also poses a
significant threat to the integrity of coastal ecosystems, leading
to their degradation and complicating efforts to achieve
sustainability [6, 7].

Indonesia, an archipelagic country located in Southeast Asia
along the equator, has a unique geographical configuration
with approximately two-thirds of its 8.3 million km? area
covered by marine waters. As a result, more than 300 cities
across Indonesia exhibit coastal characteristics [8]. Each of
these coastal cities possesses distinct characteristics and faces
unique challenges, particularly in managing and utilizing
coastal resources effectively. These diverse conditions reflect
the broader issues encountered by coastal cities globally and
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provide valuable insights for understanding and addressing the
complexities of coastal management.

According to the Central Bureu of Statistic of Indonesia,
many coastal cities in Indonesia are currently dominated by
inadequate settlements inhabited by low-income urban
residents and fishermen [9]. These communities often have
limited resources to secure adequate housing, resulting in the
development of informal, densely populated, and vulnerable
settlements along Indonesia's coastal areas. Previous studies
show these conditions are prevalent in fishing communities,
reflecting broader challenges in coastal settlement
management [10-12]. This situation underscores the need for
targeted strategies to improve living conditions and
sustainability in these vulnerable coastal environments.

Despite the substantial body of research on coastal
settlements in Indonesia, focusing particularly on their
vulnerabilities [13-16], there remains a notable gap in studies
oriented towards practical solutions. While other research has
emphasized the impact of settlements on coastal ecosystem
conditions, there is a shortage of comprehensive studies that
address actionable strategies for improving these conditions
[17, 18]. Existing solution-oriented research is still limited,
highlighting the need for further investigation into sustainable
coastal settlement practices [19-22]. This gap presents an
opportunity for new research aimed at developing and
implementing strategies that contribute to the sustainability of
coastal areas, aligning with the broader goals of coastal
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management and environmental stewardship [23].

This study focuses on Bandar Lampung as the case study
area. As the capital of Lampung Province, Bandar Lampung
plays a key role in providing national-level services and
functions. Located at the southern tip of Sumatra Island, the
city directly borders Lampung Bay, which contributes to its
distinct coastal character. Bandar Lampung covers an area of
197.22 km? and had a population of 1,209,937 as of 2022 [24].
The city's development plan emphasizes growth in the trade
and service sectors, reflecting its status as a major economic
and commercial center in the region. Additionally, Bandar
Lampung's strategic coastal location and its economic
activities make it a pertinent area for investigating the
complexities of coastal settlement management and
sustainability challenges.

Satellite imagery from 2022 reveals that along the coast of
Bandar Lampung, there are informal settlements characterized
by their dense, unplanned, and sprawling nature extending into
the waters. These areas feature permanent structures, including
self-built houses on reclaimed land and stilt houses over the
coastal waters, significantly altering the natural coastal
landscape. These informal settlements have developed over
time, becoming an integral part of the urban fabric. Residents
have progressively enhanced their stilt houses to improve
resilience and living conditions. Bandar Lampung, situated at
the mouth of Lampung Bay, faces distinctive environmental
challenges, including coastal waste management and disaster
risks, exacerbated by urban activities and high marine
conditions (Figure 1). Notably, these settlements are
concentrated in Bumi Waras District.

Figure 1. Waterfront coastal settlement in Bandar Lampung

In the context of urban and coastal management, the issues
surrounding coastal settlements in Bandar Lampung remain
unresolved. According to national regulations governing
coastal zone management under Law No. 1 of 2014 on the
Amendment to Law Number 27 of 2007 concerning the
Management of Coastal Areas and Small Islands, these
settlements fall within a jurisdictional overlap between
provincial and municipal authorities. As of 2023, there was no
formal policy framework specifically addressing the
management of coastal settlements in Bandar Lampung.
Settlements extending into coastal waters up to 12 miles fall
under provincial management, while the residents are part of
the Bandar Lampung urban community. This jurisdictional
ambiguity creates gaps in planning and management. However,
recent developments, such as the Ministry of Maritime Affairs
and Fisheries Regulation No. 28 of 2021 on Spatial Planning,
which has been incorporated into the Lampung Province
Spatial Plan 2023-2043 and the Bandar Lampung City Spatial
Plan 2021—2041, provide a clearer and more formal basis for
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coastal settlement management. Despite these advances, the
current policies are still broadly defined and lack technical
specifics, presenting an opportunity for research to address
these issues within the specific context of Bandar Lampung’s
coastal settlements.

Based on the aforementioned issues, this study addresses
the research question: “What strategies can be implemented
for waterfront coastal settlements in Bandar Lampung?” To
answer this question, the research has two primary objectives:
first, to identify the current conditions and challenges
associated with coastal settlements in Bandar Lampung, and
second, to develop effective and sustainable management
strategies for these settlements. The findings from this study
not only serve as a foundational basis for formulating practical
and sector-specific policies in Bandar Lampung but also
provide insights that can be adapted to similar coastal cities
globally. By addressing issues such as informal settlements,
land tenure, and environmental degradation in coastal areas,
this research contributes to the broader discourse on
sustainable urban coastal management, offering strategies that
are applicable to cities facing rapid coastal urbanization and
environmental pressures worldwide.

2. SUSTAINABLE COASTAL WATERFRONT
SETTLEMENT FOR SUSTAINABLE DEVELOPMENT

Sustainable development can be simply defined as
development that provides economic benefits to improve the
well-being of communities without degrading the environment.
In the context of coastal settlements, sustainable management
is intrinsically linked to Sustainable Development Goals
(SDGs) 11 and 14 which emphasize the creation of inclusive,
safe, resilient, and environmentally friendly urban areas [25]
(refer to Figure 2). SDG 11 focuses on making cities and
human settlements inclusive, safe, resilient, and sustainable,
ensuring that urban development does not compromise the
ability of future generations to meet their own needs.
Meanwhile, SDG 14 addresses the sustainable use of oceans,
seas, and marine resources, recognizing the critical role of
healthy marine ecosystems in supporting livelihoods, food
security, and economic prosperity for coastal communities.

Sustainable coastal
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Figure 2. Sustainable coastal settlement framework

The concept of sustainability remains highly relevant for
coastal areas, which require comprehensive development
strategies [26]. The four pillars of sustainable development—
environmental, social, economic, and institutional—can be
explored to identify critical factors underlying the challenges
faced by these regions. Integratively, this concept can be
implemented to create settlements that are harmonious with
coastal ecosystems.

Effective management of these areas requires harmonizing
urban development with environmental stewardship, ensuring



that the expansion and growth of coastal settlements do not
come at the expense of the natural ecosystems that provide
essential services to both humans and wildlife [27, 28]. This
balance is crucial for fostering overall resilience and
sustainability, particularly in coastal areas that are increasingly
vulnerable to the impacts of climate change, such as rising sea
levels, storm surges, and coastal erosion [29, 30].
Additionally, economic resilience in coastal communities can
be strengthened through sustainable utilization of fisheries
resources [11, 31, 32]. By integrating sustainable practices into
the planning and development of coastal settlements, cities can
not only enhance the well-being of their populations but also
protect and preserve vital coastal and marine environments for
future generations [33].

3. DATA AND METHOD
3.1 Study area

The research is Kangkung and Bumi Waras Sub-District,
Bumi Waras District, Bandar Lampung (Figure 3, processed
based on data from Google imagery data). Bumi Waras
District is one of the most densely populated districts in
Bandar Lampung City, covering an area of 3.75 hectares with
a population of 65,542 and a density of 174.78 people per
hectare [24]. The study focuses on settlements built over
coastal waters, comprising traditional stilt houses or areas
reclaimed as land.

Indonesia . Lampung Province

Bandar Lampung

Bumi Waras and
Kangkung Sub-District

Figure 3. Location of study area
3.2 Data and survey

Data collection was carried out through a combination of
primary surveys and secondary sources. The primary surveys
included the distribution of questionnaires, observational
assessments, and in-depth interviews conducted between 2020
and 2022. The survey process was divided into two main
stages: an initial mapping phase and a detailed survey phase.
During the initial phase, a spatial analysis was performed
using high-resolution imagery from aerial photographs (May
2021) processed with ArcGIS Pro 3.1.2 2023. This phase
involved mapping the spatial distribution and extent of the
settlements based on land use and ontological criteria,
focusing on those built on coastal waters. Key attributes
considered included road networks, building footprints, urban
boundaries, and coastal areas. The spatial data provided a
foundation for understanding the physical growth and layout
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of the settlements and was cross-referenced with survey
findings to validate the results.

The core survey phase involved administering
questionnaires to 178 respondents from Bumi Waras,
facilitated by trained enumerators adhering to strict health
protocols during the COVID-19 pandemic. Respondents were
selected using an incidental sampling technique based on
settlement accessibility and willingness to participate. Each
household was represented by one respondent, ensuring
diverse  perspectives. The  questionnaire  captured
comprehensive data on settlement conditions, including
physical infrastructure, socio-economic status, community
activities, accessibility, and disaster preparedness.
Observational assessments focused on physical infrastructure
and environmental attributes, while in-depth interviews were
conducted with local leaders and community representatives
to gather qualitative insights into settlement challenges and
opportunities. The collected data was used to identify and
analyze the various issues faced by the settlements.
Additionally, secondary data was gathered through a review of
planning documents related to coastal settlement management
in Bandar Lampung. These documents provided insights into
policy directions and management strategies for coastal areas
until 2023.

The research in Bandar Lampung employs spatial,
quantitative, and qualitative methods. Spatial analysis using
ArcGIS Pro 3.1.2 2023 maps the settlements, while
quantitative analysis evaluates survey data to measure physical
conditions, socio-economic factors, and infrastructure quality.
Qualitative analysis examines interview and observational
data, offering insights into community dynamics and informal
settlement development. Integrating these approaches
provides a comprehensive understanding of settlement
conditions and challenges. Policy recommendations are
formulated to improve the social and environmental
sustainability of coastal areas, addressing the needs of low-
income, informal communities.

4. RESULT
4.1 Current condition of coastal settlement in study area

4.1.1 Physic and building

The survey results reveal a significant distinction in the
types of buildings within the coastal settlements. The majority
of the settlement area, accounting for 79,62%, consists of
permanent houses constructed on land reclaimed by the
community (Figure 4 and Table 1). These reclaimed areas are
created using a mixture of waste, rocks, and soil, with waste
materials accumulated along the coastal waters being
repurposed to build stable land for housing. This practice has
substantially altered the natural coastal morphology and
landscape. The remaining 20.38% of the settlement area is
occupied by stilt houses, which are constructed from semi-
permanent and non-permanent materials. These stilt houses
are less stable and more vulnerable to coastal disaster risks.

The settlement area extends up to 0.50 km from the main
urban road network, further integrating the coastal community
with the urban fabric. The extensive use of reclaimed land and
the construction of permanent structures have had a profound
impact on the coastal environment, highlighting the need for
improved management practices to address the environmental
and safety challenges associated with these settlements.



9308900 mS.
5308950 mS.

' v P HYF

] o i -
i Total area of the settlement: 5

9397980 ms 9308480 mS.

9397480 m3

9307480 mS.

530590 mT 531590 mT

Figure 4. Distribution of the coastal waterfront settlement in
Bumi Waras District as the study area

Table 1. Physical building component

Detail
32.87 hectares
26.17 hectares

Aspect
Total area
Permanent housing

(reclaimed settlement) (79.62%)
Semi permanent housing (using semi 5.74 hectares
material permanent and concrete road) (17.64%)
Non permanent housing 0.96 hectares
(above the water) (2.92%)
Distance to the main road 0.50 km

Table 2. Accessibility to basic infrastructure

Aspect Detail
Electricity (PLN) 100%
Clean water access (PDAM, self sufficient, and
. 100%
private sector)
Managed waste 11.36%
Unmanaged waste (dumped to the coastal water) 88.64%
Septic tank ownership 61.36%

4.1.2 Electrification

According to the survey, 100% of respondents reported
having access to electricity (Table 2). All surveyed coastal
settlements are serviced by the national electricity provider
(Perusahaan Listrik Negara/PLN). Residents have the option
to register as new customers or connect to the electricity
network of registered neighbors through a monthly payment
scheme. This service provision is facilitated based on
community requests conveyed through local neighborhood
association leaders (Ketua RT). The establishment of this
electrical infrastructure highlights the government's effort to
support local industries and improve the overall quality of life
for residents.

4.1.3 Clean water access

Based on the survey, 100% of respondents have access to
clean water from various sources, through both piped and non-
piped systems (Table 2). Clean water is supplied by PDAM
Way Rilau, the local water utility of Bandar Lampung, which
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operates in service zone 75. Water is provided via household
connections and public taps accessible to all residents within
the settlements. Residents with bore wells also offer water to
their neighbors, charging fees set by the well owners. For
consumption needs, residents use refillable water or purchase
bottled water from mobile vendors, with prices ranging from
Rp3,000.00 to Rp4,000.00 per drum [34]. Despite these
varying sources of water, residents reported no significant
issues regarding the availability of clean water.

4.1.4 Waste management

Based on the survey, the majority of residential waste
remains unmanaged, as indicated by 88.64% of respondents
who dispose of their waste directly into the sea without any
specific treatment (Table 2). Meanwhile, a small portion of the
remaining waste is managed through the municipal waste
management system. Although the government has provided
waste collection points and waste transportation vehicles
(SOKLI) within the settlements, only a small fraction of the
population utilizes these facilities. This widespread practice of
direct waste disposal underscores the urgent need for
improved waste management solutions in these communities.
The continued disposal of waste into the sea poses significant
environmental health risks and exacerbates pollution in coastal
waters.

4.1.5 Wastewater treatment and sanitation

According to the survey, 61,36% of respondents have
installed a communal sanitation facility with a septic tank,
while the remaining respondents do not have septic tanks and
rely on direct discharge of wastewater into the sea (Table 2).
There is no centralized wastewater treatment network within
the settlements for the processing of wastewater. Wastewater
management is exclusively handled through septic tanks, and
untreated wastewater poses a significant risk as it can
contribute to the pollution of coastal waters. This lack of
effective wastewater treatment highlights an urgent need for
improved sanitation infrastructure to prevent environmental
contamination and protect coastal ecosystems.

4.1.6 Community activity

The activities of communities within the coastal settlements
are closely tied to their livelihoods and the utilization of
coastal resources. According to the survey data, the
distribution of occupations among respondents is as follows:
fishermen (33.27%), traders (36.36%), private sector
employees (15.38%), entreprencurs (15.38%), civil servants
(1.40%), and laborers (12.59%).

Notably, 65.91% of respondents engage in fishing activities
for daily consumption, even if fishing is not their primary
occupation. Bumi Waras is home to the Gudang Lelang Fish
Auction Center, which serves as a central marketplace for fish
and processed fish products. The coastal waters in these areas
are dotted with fishing boats, highlighting the strategic role of
Bumi Waras in supporting local fishing activities. This
distribution underscores the integration of fishing into the
urban-focused economic dynamics of the region.

4.1.7 Coastal disaster

Tidal flooding is the most frequent disaster experienced in
the coastal settlements. According to the survey, 34% of
respondents reported an increase in tidal flooding events in
their areas. However, the community tends to view these
occurrences as routine and not particularly concerning, as the



floodwaters typically recede within 2 to 3 hours.

The impact of flooding is particularly felt by semi-
permanent houses located close to the sea. Flooding often
occurs during heavy rainfall, and although the waters subside
quickly, coastal debris carried by the waves accumulates
within the settlement area. The maximum observed flooding
height reaches 40 cm, with the furthest extent reaching up to
40 meters from the nearest house to the sea.

On the other hand, stilt houses built above the maximum sea
level provide better resilience, reducing the risk of disaster
from tidal flooding. This architectural approach demonstrates
an adaptive strategy for mitigating the impacts of coastal
flooding in these vulnerable areas.

4.1.8 Policies and regulations

Local policies are pivotal in guiding the management and
development of coastal settlements in Bandar Lampung. The
Bandar Lampung City Regulation No. 4 of 2021 on the City
Spatial Plan 2021-2041 designates coastal areas as residential
zones, prioritizing the development of infrastructure to
mitigate erosion and saltwater intrusion [35]. Additionally,
coastal zones with high tsunami risk are specifically allocated
for mangrove planting as a disaster mitigation strategy.

In contrast, The Regional Regulation of Lampung Province
No. 14 of 2023 on the Provincial Spatial Plan 2023-2043
classifies the coastal waters of Bumi Waras as fishing areas
[36]. This regulation also incorporates the Suitability of
Marine Spatial Utilization Activities (Kesesuaian Kegiataan
Pemanfaatan Ruang Laut/KKPRL) scheme, which legitimizes
the presence of stilt houses over coastal waters, particularly in
Bumi Waras and Kangkung Sub-District. This KKPRL
scheme is designed to formalize the status of fishing
settlements built on water, which are typically developed
independently by local communities. In Indonesia, the
KKPRL scheme has also been implemented in several other
coastal cities, such as Tangerang, North Jakarta, Makassar,
and Riau Islands. These policies represent significant
institutional and regulatory advancements, addressing the
challenges faced by coastal settlements, formalizing their
status, and integrating disaster risk mitigation measures into
spatial planning frameworks.

4.2 Effective management strategies

Effective management strategies for coastal settlements are
developed based on the specific conditions and challenges
faced within these environments. Each issue requires a tailored
management approach to address its unique aspects. As
outlined in the findings, a range of settlement problems has
been identified (Figure 5 and Table 3). These issues
necessitate the formulation of targeted strategies that account
for the distinct characteristics and needs of each settlement. By
addressing these specific problems through well-defined
management strategies, it is possible to improve the overall
sustainability and resilience of the coastal settlements.

4.2.1 Zoning recommendation

The zoning of coastal water areas is based on the current
condition of settlements, ensuring that expansion beyond
designated zones is not permitted. Stilt houses over water can
be regulated and permitted under the KKPRL scheme, which
has been incorporated into the Lampung Provincial Spatial
Plan. According to its authority, residential zones can be
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categorized into two classifications: land-based settlements
and water-based settlements, which can be detailed based on
the characteristics and activities of the communities.
Additionally, areas for boat docking and mangrove planting
can be considered as inputs for zoning regulations. Settlements
classified within these zones can be granted tenure rights in
accordance with existing mechanisms.

4.2.2 Provision of basic infrastructure

The essential infrastructure that needs to be prioritized for
coastal edge settlements includes waste and wastewater
management.

Waste management: The accumulation of waste in coastal
settlements consists of marine debris carried by waves and
settlement waste that is continuously discarded and piled up.
Therefore, the required waste management includes handling
the existing accumulation of waste along the coast and
expanding the coverage of urban waste services. The
government can provide communal bins for waste disposal,
which can then be managed through municipal waste services.
However, the provision of such infrastructure also requires
active community participation to manage and maintain the
facilities provided.

Wastewater management: Managing wastewater in
water-based settlements presents a significant challenge due to
the limited land and buildings directly adjacent to the sea. One
alternative approach is to develop a wastewater management
scheme and floating sanitation facilities, such as floating
toilets. In some locations, floating toilets have proven effective
in enhancing sanitation coverage and public health in coastal
communities.

4.2.3 Provision of disaster mitigation infrastructure

The provision of disaster mitigation infrastructure is aimed
at enhancing community resilience against tidal flooding,
which frequently occurs in the study area. This infrastructure
may include the construction of breakwaters or the planting of
mangroves along the coastline. However, such disaster
mitigation infrastructure represents long-term solutions and
requires significant financial investment. It is crucial to
integrate these plans into medium-term development strategies
to ensure their effective implementation and sustainability.
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Table 3. Alternative management strategies

Alternative Strategies

Zoning Regulation
1. Designation of land and water-based settlement zones: establishment of land-based and water-based settlement zones.

2. Prohibition of building on coastal waters:

a) Formalization and socialization of the prohibition policy for building houses.

b) Creation of physical boundaries for settlements.

3. Regulation of environmentally friendly building design standards: establishing standards for eco-friendly building designs.
4. Provision of housing for low-income fisherfolk: allocation of special housing for low-income fishing communities.
Management of Coastal Settlement Tenure
1. Mapping of settlement land ownership status: mapping and documentation of land ownership statuses.
2. Issuance of ownership certificates: granting of land ownership certificates.
3. Provision/application of rights through KKPRL scheme: issuing or applying for rights under the KKPRL scheme.
Optimization of Waste Management in Coastal Areas

DN

. Optimization of urban waste management services: enhancing the efficiency of urban waste management services.
. Handling of accumulated marine waste: addressing the issue of accumulated marine waste.

3. Inter-regional collaboration for marine waste management: collaborating with neighboring regions to manage marine waste.
Enhancing Wastewater Treatment Services in Settlements

[

. Community education: providing educational outreach to communities.

2. Provision of communal sanitation facilities with septic tanks: setting up communal sanitation facilities equipped with septic tanks.
3. Provision of floating toilets for water-based settlements: installing floating toilets for settlements located above water.
Increasing Disaster Preparedness for Coastal Communities

W N —

. Construction of seawalls and breakwaters: building protective seawalls and breakwaters.
. Provision of disaster shelters: establishing shelters for disaster situations.
. Planting mangroves along the coastline: Implementing mangrove reforestation along the coast.

Use of Environmentally Friendly Fishing Technologies

—

. Community education: educating communities on sustainable fishing practices.

2. Initiation of collaborative programs for coastal resource management: starting joint programs to manage coastal resources effectively.

5. DISCUSSION

Coastal urbanization is a global phenomenon that
significantly impacts the natural conditions of coastal
ecosystems and the economic structures of coastal cities
worldwide. Balancing urban development with environmental
conservation is crucial to achieving sustainability in coastal
regions [37-39]. This study contributes to this global discourse
by addressing key challenges, such as land reclamation, waste
management, and disaster risks in coastal settlements, which
are similarly pressing issues in other urbanized coastal zones
worldwide.

In the context of SDG implementation, this research directly
supports SDG 11 (Sustainable Cities and Communities) by
proposing strategies that enhance urban resilience and
adaptability in Bandar Lampung’s coastal settlements.
Furthermore, it aligns with SDG 14 (Life Below Water) by
emphasizing sustainable fisheries practices and the
preservation of marine ecosystems. By integrating strategies
such as improved waste management systems, zoning
regulations, and disaster risk reduction measures, this research
provides a replicable framework for other urbanized coastal
regions facing similar challenges [40]. Effective
implementation of these strategies requires stakeholder
collaboration, robust policies, and active community
participation, which are identified as critical success factors in
this study.

The findings of this study align with and expand upon prior
research on the complex relationship between coastal
settlements and their surrounding ecosystems. Effective
management of these areas requires harmonizing urban
development with environmental stewardship, ensuring that
the expansion and growth of coastal settlements do not
compromise the natural ecosystems that provide critical
services to both humans and wildlife [27, 28]. This is
particularly important as coastal areas are increasingly
vulnerable to climate change impacts such as rising sea levels,

664

storm surges, and coastal erosion [29, 30]. Similarly, this study
highlights the role of land reclamation driven by tenure
insecurity, which exacerbates these vulnerabilities, reflecting
broader concerns about unregulated settlement practices in
coastal areas [13, 16].

The findings also underscore the importance of waste and
wastewater management, a critical issue identified in previous
studies [39, 41]. Poor waste management practices, such as
direct disposal into the sea, not only degrade coastal
ecosystems but also threaten community health and well-being.
This study emphasizes the need for participatory approaches
and infrastructure improvements, resonating with the
recommendations for integrating community-based solutions
into waste management systems in coastal areas [33].

Moreover, the study builds on previous research [11, 32],
which highlight the potential of sustainable fisheries
management to enhance economic resilience in coastal
communities. The findings here emphasize the dual need for
economic sustainability and environmental conservation,
reinforcing the argument [31] that environmentally friendly
fisheries practices can ensure long-term resource availability
and economic stability for coastal communities.

Finally, this study contributes to ongoing discussions about
disaster risk reduction in coastal settlements, particularly in the
context of informal and semi-permanent structures. Previous
research [5, 42] emphasizes the importance of integrating
nature-based solutions, such as mangrove planting and
sustainable zoning, to mitigate disaster risks. The observed
success of these approaches in other regions supports the need
for their implementation in Bandar Lampung.

6. CONCLUSION

In conclusion, this research underscores the intricate
relationship between coastal waterfront settlements in Bandar
Lampung and their surrounding coastal environments,



emphasizing the delicate balance required to achieve
sustainability. The findings reveal that while these settlements
provide essential housing and economic opportunities for local
communities, they also present significant challenges to
coastal management, including land reclamation, waste
management, tenure insecurity, and disaster risks. These
challenges highlight the urgent need for effective policy
instruments and regulatory frameworks to manage settlement
growth and mitigate environmental impacts.

This study further highlights the importance of integrating
Sustainable Development Goals (SDGs) 11 and 14 into local
planning efforts to foster resilient, adaptive, and
environmentally friendly coastal settlements. The proposed
strategies, such as improved waste management systems,
strengthened zoning regulations through the KKPRL scheme,
mangrove planting, and disaster mitigation infrastructure,
demonstrate how a comprehensive approach can
simultaneously enhance living conditions and ensure the
protection and restoration of critical coastal ecosystems.

Ultimately, this research advocates for a holistic and
adaptive management strategy that aligns development with
environmental stewardship. By incorporating these insights
into future planning and policy efforts, Bandar Lampung has
the potential to serve as a model for sustainable coastal
settlement management, fostering a balance that benefits both
communities and the environment, while contributing to the
long-term resilience and sustainability of coastal regions.
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