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Abstract: This study aims to formulate a sustainable coastal tourism development strategy for Nganteb Beach, Malang Regency,
Indonesia, by integrating geomorphological characteristics, ecological conditions, disaster risks, and stakeholder collaboration
within a co-management framework. The study employed a mixed-method approach combining qualitative observations,
literature review, and documentation with quantitative analysis using SWOT, Internal Factor Analysis Summary (IFAS), and
External Factor Analysis Summary (EFAS) matrices. Weighted scoring was applied to internal and external factors to identify
the strategic position and determine development priorities. The results indicate that Nganteb Beach possesses strong internal
advantages, including unique coastal geomorphological characteristics, relatively stable shoreline conditions, high biodiversity,
and considerable potential for nature-based tourism development. However, the destination continues to face several challenges,
including limited accessibility, inadequate tourism infrastructure, disaster vulnerability, and declining interest in ecotourism
activities. The SWOT quadrant analysis places Nganteb Beach in Quadrant 11, indicating that a diversification strategy is required
to utilize existing strengths while mitigating external threats. The findings demonstrate that Nganteb Beach has significant
potential to be developed as a sustainable ecotourism destination through diversification strategies supported by collaborative
governance among local communities, government institutions, and academic institutions. The integration of environmental
conservation, disaster risk mitigation, sustainable tourism planning, and community-based management is essential to strengthen
destination resilience and ensure the long-term sustainability of coastal tourism development.
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* * * * * *

INTRODUCTION

Collaboration between communities and governments is crucial for improving the sustainability of ecotourism in
South Malang. The beaches of South Malang, Indonesia, are renowned for their stunning coastal landscapes,
characterized by sandy beaches, cliffs, and rocky shorelines. These features enhance the area's aesthetic appeal and serve
as important habitats for various marine and terrestrial ecosystems, making them ecologically significant (Hadmoko et
al., 2021; lrawan et al., 2024). However, the development of beaches in South Malang, including Nganteb Beach,
presents several challenges. Issues such as environmental degradation and inadequate infrastructure pose significant
threats to their sustainability (Gunawan et al., 2020; Irawan et al., 2023). Furthermore, the lack of integrated planning
and coordination among community groups exacerbates these challenges. Each community group operates independently,
lacking a unified vision for disaster risk reduction and sustainable tourism initiatives. This fragmented approach is further
compounded by the limited involvement of local governments, resulting in the absence of a well-documented, organized
planning framework (Irawan et al., 2021; Sumarmi et al., 2024). Recent studies highlight that stakeholder co-creation plays
a crucial role in promoting climate-resilient and sustainable coastal tourism by integrating environmental conservation and
tourism management (Boqué-Ciurana, 2025). However, such collaborative governance mechanisms are still rarely
implemented in many emerging coastal tourism destinations, including several areas in Indonesia.

A comprehensive approach is needed to unlock the full potential of Nganteb Beach. Conducting a systematic
analysis of Nganteb Beach's tourism potential is essential to identify its strengths, weaknesses, opportunities, and
threats. These four elements serve as the basis for developing a roadmap for sustainable tourism development. This
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analysis highlights the beach's unique geomorphological and ecological characteristics while addressing key challenges,
including erosion control, disaster preparedness, and the implementation of conservation measures. Strategies such as
integrated coastal zone management (ICZM) and community-based tourism models can be adopted to balance
environmental conservation with economic development (Irawan et al., 2024).

Furthermore, involving local communities in the planning and management processes is crucial to ensuring
sustainable outcomes. Empowering residents through training and promoting environmentally friendly practices can
foster greater ownership and long-term commitment to sustainable tourism development (Sumarmi et al., 2024).
Previous studies have explored various aspects of tourism development in coastal destinations. Research by Astina et al.
(2021) indicates that SWOT analysis has been used to formulate policy strategies for ecotourism management at Goa
China Beach, South Malang, Indonesia. However, most of these studies primarily emphasize tourism attractiveness,
scenic beauty, available facilities, and visitor numbers. Similar findings have been reported in several recent studies,
which indicate that tourism development assessments often focus on tourism attractiveness and visitor statistics while
paying less attention to environmental dynamics and governance structures that influence long-term sustainability (Ali
& Li, 2024; Smith et al., 2023). These approaches provide useful insights for understanding tourism potential, but they
tend to offer limited guidance for integrated coastal tourism planning.

In addition, previous studies often overlook several important aspects related to the sustainability of coastal tourism. For
instance, there has been limited analysis of coastline changes that may significantly influence the long-term sustainability
of tourism destinations (Xu & Li, 2025). Environmental dynamics, particularly those related to coastal geomorphology and
shoreline changes, play an important role in determining the resilience and sustainability of coastal tourism areas
(Theocharidis et al., 2025). However, these aspects have rarely been incorporated into tourism development studies.
Moreover, the external aspects of tourism development, particularly visitor interest in ecotourism and the role of
stakeholders in tourism governance, are often not analyzed comprehensively. As a result, existing studies tend to provide
only a partial understanding of the factors influencing sustainable tourism development. Furthermore, SWOT analysis in
tourism studies is often limited to identifying factors that strengthen or weaken tourism development without clearly
explaining the strategic actions that should be taken to support sustainable tourism management.

Therefore, a more comprehensive analytical framework that integrates environmental characteristics with multi-
stakeholder collaboration is needed to support sustainable tourism development in coastal areas (Setiawan et al., 2025). In
this context, this study aims to analyze the potential of Nganteb Beach for sustainable coastal tourism development by
integrating several key variables, including geomorphological characteristics, tourism facilities, accessibility, coastline
changes, and visitor interest in ecotourism. In addition, this study seeks to develop strategic recommendations through a
SWOT-based approach to support collaborative tourism management between local communities and government
institutions. The results are expected to provide policy recommendations that can be collaboratively implemented by the
government and local communities and serve as a reference for other coastal areas facing similar challenges, thereby
contributing to broader regional and national efforts toward sustainable coastal development (Irawan et al., 2023; Smith et
al., 2023), which are based on collaboration between the government and local communities.

MATERIALS AND METHODS

Materials

The materials used in this study comprise both primary and secondary data to support the analysis of sustainable coastal
tourism development at Nganteb Beach, Malang Regency, Indonesia. Primary data were obtained through direct field
observations conducted at the study site. These observations focused on coastal geomorphological characteristics, including
shoreline configuration, beach typology, cliff morphology, sediment composition, and coastal dynamics. In addition,
observations covered ecological aspects such as mangrove distribution, coastal vegetation density, biodiversity conditions, and
environmental quality, as well as existing tourism facilities, accessibility, safety infrastructure, and patterns of tourist activities.

Secondary data were collected to complement and strengthen the primary observations. These data include scientific
articles and academic publications related to coastal geomorphology, ecotourism, and sustainable tourism management.
Government documents and official reports were also used, particularly statistical data on tourism trends from the
Indonesian Central Statistics Agency (BPS), coastal hazard maps from the National Disaster Mitigation Agency (BNPB)
via the Inarisk platform, and regional planning documents on coastal and tourism development. In addition, satellite
imagery and digital spatial data were used to analyze changes in the coastline, landform patterns, and spatial characteristics
of the study area. Supporting information from online databases and institutional websites was incorporated to provide
contextual data on wave characteristics, tidal conditions, and ecotourism trends relevant to Nganteb Beach.

Methods

The research object is Nganteb Beach, located in Sukorejo Hamlet, Tumpakrejo Village, Gedangan District, Malang
Regency, Indonesia. The exact coordinates are 8° 40' 8.786 "South Latitude and 112° 34' 47.87" East Longitude.

This beach is located approximately 72 km south of the city center.

The research method combines qualitative and quantitative approaches. The quantitative approach is carried out
using weights and scoring against predetermined parameters. A qualitative approach is employed to describe the
condition of Nganteb Beach, drawing on observations and literature. The data collection techniques used are direct
observation, literature review, and documentation studies. The research flow is illustrated in Figure 1.
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Figure 1. Research Flowchart

A qualitative descriptive approach was adopted to systematically describe the collected data, aligning with the factual
conditions and theoretical framework. Data presentation involved interpreting the suitability of landforms for tourism
activities and categorizing the findings into a structured narrative. Scores were assigned to factors based on their
importance and impact, providing a quantitative basis for the SWOT analysis. The Internal Factor Analysis Summary
(IFAS) evaluates the internal aspects of an organization or subject, focusing on Strengths and Weaknesses. Meanwhile, the
External Factor Analysis Summary (EFAS) evaluates external factors that may impact Nganteb Beach, namely its

opportunities and challenges. The calculation process for IFAS and EFAS is as follows:

1.

Identify strengths, weaknesses, opportunities, and threats from a SWOT analysis.

2. Assign a weight between 0 and 1 to each factor, representing its level of importance. The total weight for all aspects
in each analysis (IFAS and EFAS) must equal 1.
3. Calculation of the final score by multiplying the weight and score.
4. Add up all scores for IFAS and EFAS separately to get an overall score for internal and external factors.
The assessment instruments can be seen in Table 1 as follows:

Table 1. Criteria for Determining Scores and Weights

Criteria 1 | Sc;re | 3 Weight
Internal Factor Analysis Summary
Unique Coastal There are 1-2 There are 3-4 There are more than 5 035
Geomorphology geomorphological forms geomorphological forms geomorphological forms )
Stable Beach Profile Coastline change >300 ha | Coastline changes of 100-300ha Shoreline change <100 0.15
Blodlvelrasrl]tdﬁgggecultural There are 1-5 biodiversities | There are 5-10 biodiversities Ther%iaggi\r/rl}c;gtiatitgsn 10 0.21
Big beach waves with strong | Small beach waves with slight| Small beach waves with big Big beach waves, big wind 011
winds wind wind
The beachvsva;]riltdels softand Black sand and coarse grains | Black sand with fine grains The sand 'Ss\év:éte with fine 0.18
Basic facilities Complete and good facilities | Complete but simple facilities Incomplete facilities 0.15
Limited access to There are many tre_msportation There are 1-2 transportation | There is only 1 transportation 0.26
transportation access options accesses access )
Long distance from the city Distance from city center Distance from city center 10- Distance from city center 03
center <10km 30 km >30km '
Lack of safety equipment Standar_d saf_ety equipment and _ There are warning s_igns There are no warning signs or 01
warning signs are in place. | without any safety equipment. safety equipment.
Lack of tourism promotion | Have social media with lots of | Have social media with a few Do not have promotional 0.19
media followers followers media )
External Factor Analysis Summary
. . The government and
GOVZTF:B?)?: ?c:\rdtgg:?srrr:]unlty The government and society ﬁ-lr;gﬁ c%gl\/;zg?grrtnfg?f\;:?ﬁiy c_ommynity work togethe( on 06
develo t provide no support. tructi financial support, promotion,
pmen construction.
and conservation.
Environmental Conservation | There is no environmental Environmental conservationis | Ecological conservation is 0.4
Program conservation carried out, but not intensively carried out intensively '
. Does not have the potential . Has one potential natural Haying more than one na.tural
Natural disasters for natural disasters disaster hazard with moderate | disaster hazard with a high 0.1
risk category
Fluctuations in Ecotourism | Interest in ecotourism is high | Interest in ecotourism is high Low i . .
: - ow interest in ecotourism 0.25
Interest and continues to grow but declining
EnwronT(?r_\rtgLE:r?age Due No environmental damage enl\\//:lrg?]rmtgng??jzrritaege Major environmental damage | 0.3
Competition with Other Has no competition with other Have 1-5 competing Have more than five 035
Destinations destinations destinations competing destinations )
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SWOT analysis includes the methodology used for weight allocation, weighted score calculation, and placement in the
SWOT quadrants.

Weight Calculation

The weight of each factor is calculated by dividing the score of the factor by the total score within the same category
(Strengths, Weaknesses, Opportunities, or Threats). The normalization ensures that the total weights for Strengths and
Weaknesses equal 1, and the total weights for Opportunities and Threats also equal 1 (Chang & Huang, 2006). The
formula for calculating the weights is:

Weight for Factor = (Score of Factor) (D)

(Total Scores of the Category)

Where:

- Weight for Factor = relative importance of each SWOT factor (unitless);

- Score of Factor = rating assigned to a specific factor based on expert judgment (scale: 1-5);

- Total Scores of the Category = total score of all factors within the same SWOT category (unitless).

Weighted Score Calculation

The weighted score for each factor is obtained by multiplying the factor score by the calculated weight. This step
reflects the proportional contribution of each factor to the overall SWOT evaluation (Helms & Nixon, 2010). The
formula for calculating the weighted score is:

(Score of Factor) (2)

Weighted Score =
g (Total Scores of the Category)

Where:

- Weighted Score = the contribution value of each factor in the SWOT analysis (unitless index);
- Weight of Factor = normalized importance value (unitless);

- Score of Factor = rating value assigned to each factor (scale: 1-5).

SWOT Quadrant Placement

The SWOT quadrant is used to assess the study area's strategic position. The X-axis represents the difference
between the total weighted scores of strengths and weaknesses. In contrast, the Y -axis represents the difference between
the total weighted scores of opportunities and threats (Helms & Nixon, 2010). The X-axis and Y-axis formulas for the
SWOT Quadrant can be shown as follows:

X — axis = (Total Weighted Score of Strenghts) — (Total Weighted Scores of Weakness)
Y — axis = (Total Weighted Score of Opportunities) — (Total Weighted Scores of Threats)
Where:
- X-axis value = internal strategic position (unitless index);
- Y-axis value = external strategic position (unitless index);
- Total Weighted Score of Strengths (S) = sum of weighted scores for all strength factors;
- Total Weighted Score of Weaknesses (W) = sum of weighted scores for all weakness factors;
- Total Weighted Score of Opportunities (O) = sum of weighted scores for all opportunity factors;
- Total Weighted Score of Threats (T) = sum of weighted scores for all threat factors.
Next, a qualitative SWOT analysis is conducted using the Balanced Scorecard model to interpret the results and
determine the study area’s strategic position. A SWOT analysis diagram is presented in Figure 2.

Quadrant IV Quadrant |
.
Reversal Strategy Aggressive Strategy
- J J
( ) 4 )
Diversification
Defense Strategy Strategy
- J J
Quadrant 111 Quadrant 11

Figure 2. SWOT Analysis Diagram
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RESULTS AND DISCUSSION

IFAS (Internal Factor Analysis Summary)

Nganteb Beach exhibits high geomorphological diversity, consisting of more than five coastal landform types,
including cliffs, bays, headlands, sandy beaches, and estuarine zones. Based on the IFAS criteria, this condition places
the study area in the highest geomorphological diversity class, contributing a weighted score of 1.05 to the internal
factor assessment. The sandy beach terrain, gentle slopes, and cliffs provide a stunning backdrop, while the surrounding
biodiversity enhances its ecological value (Hadmoko et al., 2021). Java's southern coast boasts towering headlands and
limestone cliffs, set against coastal platforms and fringing reefs. These limestone cliffs feature notches and ridges at
their base, as they developed on island banks and stacks, primarily through solutional processes. Satellite imagery shows
the coastline formed at Nganteb Beach as a bay with pocket beaches. Cliff walls are present on the east and west sides of
Nganteb Beach. These cliffs have changed over time due to waves from the south or the Indian Ocean. The presence of
these cliffs also causes marine material to accumulate or settle in the center, creating a pocket beach.
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Figure 3. Landscape of Nganteb Beach: (a) satellite imagery showing the coastal location of Nganteb Beach,
(b) coastal cliff morphology observed at the study site, and (c) geomorphological features of the coastline, including bay,
headland west coastal, and east coastal zones. (Source: The authors)

Figure 3 illustrates the coastal landscape morphology of Nganteb Beach, which is characterized by several distinct
geomorphological features, including coastal cliffs, sandy bays, and headlands. These landforms form a heterogeneous coastal
landscape shaped by marine processes and geological structures. The cliff landscape represents erosional coastal landforms
formed by the direct action of ocean waves on resistant rock formations. These cliffs are primarily composed of carbonate
rocks belonging to the Wonosari Formation and form steep coastal slopes that directly face the Indian Ocean. Meanwhile, the
bay landscape represents a depositional coastal environment where sediments accumulate under lower-wave-energy conditions
between headlands. The sandy beach in the bay area is formed by the accumulation of sediments transported by rivers and
marine processes. In contrast, the headland landscape consists of more resistant rock formations that protrude into the sea,
controlling the overall shape of the coastline and influencing wave refraction patterns along the beach.

The morphology and type of the beach are determined primarily by the intensity, frequency, and strength of wave
energy impacting the coastline. Based on its regional typology, Nganteb Beach can be classified as part of the Sub-
Aerial Deposition Coast, which refers to coastal areas formed through the direct accumulation of sediments transported
from terrestrial sources such as rivers, wind processes, or mass movement (Marfai et al., 2013).
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This condition can be observed in the Nganteb coastal area, where sediment accumulation from river systems and the
erosion of surrounding rocks contribute to the formation of sandy beach deposits. These sediments are transported from
upstream areas and deposited along the coastline through fluvial and marine processes.

At a more local scale, Nganteb Beach can also be classified as a wave degradation coast, where marine erosion
processes significantly influence coastal morphology. Continuous wave action gradually modifies the coastline by
eroding exposed rock formations and redistributing sediments along the beach (Wibowo et al., 2022). As a result, the
current coastal morphology reflects a combination of erosional and depositional processes that shape the spatial
distribution of cliffs, bays, and sandy beach areas. In addition to marine sediment sources from the Indian Ocean,
Nganteb Beach also receives sediment input from river systems that discharge into the eastern part of the study area.

These fluvial sediments are considered allogenic materials, originating from the weathering and erosion of volcanic
and Karstic rocks in the upstream region. The geological structure of Nganteb Beach is associated with the Wonosari
Formation, which forms a karstic landscape composed of coral limestone, clay limestone, tuffaceous limestone, sandy
limestone, marl, black peaty mudstone, and calcilutite (Sjarifudin & Hamidi, 1992). A cloudy white color characterizes
coral limestone in this formation, which contains abundant fossil fragments and algae, with rough and sharp surfaces and
layer thicknesses ranging from approximately 3 to 50 meters. Clay limestone is typically grayish-black and contains
fossil fragments with interbedded layers several tens of centimeters thick. These lithological characteristics indicate that
the formation represents carbonate platform deposits from the Middle Miocene to the Late Miocene.

Wave height is an important parameter influencing coastal vulnerability and shoreline dynamics, as it controls
sediment transport processes and coastal erosion patterns. The average wave height at Nganteb Beach is approximately
0.7 m, with a significant wave height of about 1.4 m and average wind speeds of 11-13 km/h (Pasanglaut.com, 2025).
These moderate wave conditions contribute to the redistribution of sediments along the coastline. In addition, an average
wave height of 0.7 m, with significant waves of 1.4 m, is considered suitable for beginner-level surfing activities
(Lapointcamps.com, 2025). The tidal range in the study area is categorized as relatively high according to the Coastal
Ecosystem Vulnerability Index. Tidal fluctuations represent an important component of coastal processes because
periodic sea-level changes influence coastal currents, sediment transport, and shoreline morphology (Wright, 1989).
These tidal dynamics contribute to periodic changes in seabed conditions and the coastal profile.

Shoreline change analysis indicates that the total abrasion area between 2015 and 2024 was approximately 0.969 ha,
corresponding to an average erosion rate of approximately 0.097 ha per year. This relatively low erosion rate suggests
that the coastal profile of Nganteb Beach remains relatively stable. In the IFAS assessment, this condition is categorized
as moderate-to-high coastal stability. Figure 4 illustrates shoreline changes observed between 2015 and 2024. The
results indicate that there have been no significant changes in the overall beach area during the past decade. The limited
abrasion observed along the coastline is offset by sediment deposition from the Sumberpelus River estuary, which
contributes additional sediment to the coastal system. The estuary area also supports mangrove vegetation, which
functions as a natural coastal protection system by reducing wave energy and stabilizing sediments.
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Figure 4. Map of Changes in the Nganteb Coastline 2015-2024:
(a) main shoreline change map, (b) satellite image 2015, (c) satellite image 2024. (Source: The authors)

Coastal vegetation plays a crucial role in preventing abrasion. Loss or damage to this vegetation can impact the
surrounding ecosystem. Coastal plants typically have long, strong roots that help protect the substrate from wave action.
(Feagin et al., 2019; Pantusa et al., 2022). Vegetation density from the coast to the land, coastal topography, substrate
characteristics, and the condition of coral reef and seagrass ecosystems significantly influence the effectiveness of
coastal vegetation in attenuating waves. The rich geomorphological landscape supports diverse ecosystems, such as
mangrove forests. Furthermore, the coast offers a rich biodiversity and diverse natural resources. In addition to the
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pretty good vegetation around the beach, Nganteb Beach also has Mount Batok, Mangrove Tourism, and Taman Ayu.
Mount Batok stands at approximately 50 meters and offers religious tourism, featuring the oldest tomb tourists can visit.
(Muluk et al., 2020). Mangrove Tourism is located at the Estuary of Nganteb Beach, which features several types of
mangroves. Based on the results of a 2015 survey, the coastal ecosystem of Nganteb Beach is dominated by pioneer
species (Sonneratia sp. and Nypa fruticans). The Mangrove Forest at Nganteb Beach does not directly border the beach
but is approximately 100 meters from the shoreline. There are five main types of mangroves and two types of associated
mangrove stands. Among them are Sonneratia alba Sm., Rhizophora mucronata Lamk., Excoecaria agallocha L.,
Xylocarpus granatum Koenig, and Nypa fruticans Wurmb (Lestyaningrum, 2016). Meanwhile, two types of associated
mangroves are called Ringin Laut by the community because their shapes resemble a banyan tree with hanging roots.
The biodiversity of Nganteb Beach is also evident in Taman Ayu, which features numerous varieties of paper
flowers, although they are unfortunately poorly maintained. Furthermore, a mangrove forest serves as an ecosystem for
marine life, adding to its tourism value. The mangrove forest at Nganteb Beach was initiated by the Malang Regency
Marine and Fisheries Department in 2015, with the planting of 14,100 mangrove (Rhizophora Mucronata) seedlings
along the coastal area of Tumpak Rejo Village (Harahab & Setiawan, 2017). The local community then continues
maintenance through the POKMASWAS (Community Development Group), fishermen's groups, and the LMDH (Forest
Village Community Institution) Wana Karya (Wana Karya) of Tumpakrejo Village. In addition to its biodiversity,
Nganteb Beach also boasts a rich religious culture, including the oceanic larung (larung samudra) held every 15 Suro.
(Julianto, 2022), and the oldest tomb of Gunung Batok, which makes it a notable destination for religious tourism

EFAS (External Factor Analysis Summary)

Tourism statistics from BPS indicate a decline in tourist visits during 2023-2024 following a peak in 2022. This
trend aligns with declining search interest in ecotourism, as measured by Google Trends, which was classified as a
major external threat in the EFAS assessment. The number of tourist visits does not explicitly represent visits to
Nganteb Beach, as no specific data is required. Therefore, the data collected is a general report of tourism visits to
Malang Regency, which is considered the most representative of the number of tourist visits to Nganteb Beach and
ecotourism in Malang Regency as a whole. A snapshot of tourist visits to Malang Regency, as reported by Statistics
Indonesia (BPS), from 2019 to 2024, is shown in Figure 5 below.
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Figure 5. Graph of the number of tourist visits to Malang Regency
(Source: Statistics Indonesia - BPS Malang Regency, Tourism Statistics 2019-2024. https://malangkab.bps.go.id)

Interest over time (@ & O g

Figure 6. Google Trends results graph from ecotourism searches (Source: Authors’ analysis based on Google Trends data
(https://trends.google.com). Search keyword: Ecotourism) Time range: 2019-2024

In 2019 and 2020, tourism declined due to the COVID-19 pandemic and the implementation of large-scale social
distancing measures across the region. A significant increase began in 2021 as COVID-19 cases subsided and large-scale
social restrictions started to be relaxed. Tourism peaked in 2022, only to decline again in 2023 and 2024. This could be due

2266


https://malangkab.bps.go.id/
https://trends.google.com/

Multistakeholder Co-Management for Developing Sustainable Coastal Tourism:
An Insight from Nganteb Beach, Malang, Indonesia

to several factors, including: 1. A lack of compelling innovation in ecotourism, resulting in a lack of repeat visits; 2. The
deterioration of natural tourism due to the large number of visitors in the previous year and inadequate tourism
management. The community's general economic situation has deteriorated, leading to a decline in tertiary needs, such as
entertainment. This graph aligns with Google Trends searches for ecotourism, which indicate a decline in search volume
since 2023 (Figure 6). Searching results from academic databases show trends in ecotourism research. The graph in Figure
8 presents the number of journal articles related to the keyword “ecotourism” indexed in Google Scholar and Scopus.

A total of approximately 200 articles were identified using the keyword “ecotourism” within the selected time
period. The results indicate fluctuations in the number of publications related to ecotourism. Previous studies show that
coastal communities in Indonesia have become an important focus in ecotourism research, with dominant themes
including ecology, ecotourism development, planning, community participation, and ecosystem management (Sisriany
& Furuya, 2020). Publications on ecotourism showed an upward trend around 2020, following a period of relatively low
numbers after 2012. The number of studies increased steadily between 2014 and 2019 and then declined again between
2022 and 2024 (Hamidi et al., 2023), as illustrated in Figure 7. The Malang Regency Tourism and Culture Office
(Disparbud) offers opportunities for the public and tourism managers to promote tourism in Malang Regency through its
official website (https://matic.malangkab.go.id/) and Instagram social media, as shown in Figure 8.
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Figure 7. Graph of journal articles on the topic of ecotourism (Source: Authors’ analysis based on publication data retrieved from Google
Scholar and Scopus databases using the keyword “ecotourism” (retrieved in January 2026)
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The website provides opportunities for the general public and tourism managers to promote tourist attractions
through news articles and engaging activities. Since 2005, both the business and tourism sectors have striven to increase
the use of information technology and the internet, as evidenced by competition in the tourism market among
developing countries (Untari & Satria, 2019). In addition, the ECDR noted that the major fundamental shift brought by
e-tourism has increased the value of tourism, as evidenced by increased revenue in the tourism sector.

Additionally, there is a shift in information search from offline to online. Nganteb Beach is located in the subduction
zone between the Indo-Australian and Eurasian plates, making it prone to earthquakes and tsunamis.

According to data from the Inarisk BNPB (National Disaster Mitigation Agency), as shown in Figure 9, the
earthquake hazard at Nganteb Beach is classified as low to moderate. In contrast, the tsunami hazard is classified as
high. The earthquake hazard was detected during processing of the focal mechanism in the South Malang region, which
is characterized by a predominance of reverse and normal faults.

However, although this region is prone to earthquakes, the resulting earthquakes have limited potential to cause
tsunamis because the earthquake hypocenters are located at depths of 30-100 km (Amalia, 2021; Prasetyo et al., 2024).
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Figure 9. (a) Tsunami Hazard at Nganteb Beach (b) Earthquake Hazard at Nganteb Beach (Source: Authors’ compilation and
interpretation based on hazard data from the InaRisk BNPB platform (https://inarisk.bnpb.go.id)

By emphasizing its unique geomorphological features and carefully managing potential threats, Nganteb Beach can be
developed into a sustainable tourism destination that highlights the beauty and value of its natural landscape. Local
communities continue to manage Nganteb Beach's tourism potential, but the government has yet to participate in beach
management. Table 2 presents a SWOT analysis and strategies for enhancing Nganteb Beach's tourism potential, as follows.

Table 2. SWOT Analysis and Tourism Potential Strategy

SwWOoT Indicator Weight Score Mark Max Score
Unique Coastal Geomorphology 0.35 3 1.05 1.05
Stable Beach Profile 0.15 2 0.3 0.45
Strengths Biodiversity and cultural landscape 0.21 3 0.63 0.63
Big beach waves with strong winds 0.11 3 0.33 0.33
The beach sand is soft and white 0.18 3 0.54 0.54
Total 1 14 0.95 3
IFAS Basic facilities 0.15 2 0.3 0.45
Limited access to transportation 0.26 3 0.78 0.78
Weakness Long distance from the city center 0.3 3 0.9 0.9
Lack of safety equipment 0.1 2 0.2 0.3
Lack of tourism promotion media 0.19 2 0.38 0.57
Total 1 12 0.85 3
Government and community support for tourism development 0.6 2 1.2 1.8
Opportunity Environmental Conservation Program 0.4 2 0.8 1.2
Total 1 4 0.67 3
EFAS Natural disasters 0.1 2 0.2 0.3
Interest in ecotourism has declined in the last 2 decades 0.25 2 0.5 0.75
Threats Environmental Damage Due to Tourism 0.3 2 0.6 0.9
Competition with Other Destinations 0.35 3 1.05 1.05
Total 1 9 0.78 3
X-axis (SW) 0.10
Y axis (OP) -0.12

The SWOT analysis places Nganteb Beach in Quadrant Il (X = 0.10; Y = -0.12), indicating a Strengths—Threats (ST)
strategic position. This condition suggests that diversification strategies are required to optimize internal strengths while
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mitigating dominant external threats. Development efforts should prioritize leveraging geomorphological and ecological
advantages to mitigate risks posed by declining ecotourism interest and potential natural disasters. The positive X-axis
value reflects stronger internal strengths compared to weaknesses, whereas the negative Y-axis value indicates that external
threats outweigh available opportunities. The SWOT quadrant position of Nganteb Beach is illustrated in Figure 10.
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Figure 10. SWOT Quadrant Plot of Nganteb Beach

Based on the SWOT analysis in quadrant 11, Nganteb Beach requires a diversification strategy for its development. In
implementing this strategy, two primary principles are employed: leveraging internal strengths and mitigating external
threats. Implementing these two principles is expected to lead to new opportunities through diversified commercial
tourism activities, thereby mitigating pressure from external threats. Based on the results, internal strengths include
unique coastal geomorphology, a stable coastal profile, biodiversity and culture, large waves with strong winds, and a
soft, white beach. These factors must be maximized. Meanwhile, external threats include natural disasters, declining
interest in ecotourism, environmental damage caused by tourism, and competition with other destinations. The details of
the strategies, based on strengths and challenges, are presented in the following table.

Table 3. Details of diversification strategies for the development of Nganteb Beach tourism

Factor Category Diversification Strategy
Unique coastal Ensure that geomorphology is protected by implementing strict regulations and sanctions for
geomorphology visitors who damage geomorphological features.

Wave height 0.7-1.4

meters with strong winds Optimized by holding a surfing training center for beginners

Beautiful view with a The o o . .
clean white sand beach | power to Optimized by providing a photobooth with an Nganteb beach background and affordable prices
be Optimized with supporting fauna conservation, mangrove planting tourism, or a catalog of mangrove

optimized species in mangrove forests, so that it can be used as a conservation activity for education.
Optimizing cultural preservation through tourism that applies the principle of "to do" tourism to
add unique tourism value.

Biodiversity and culture

Tourism management by

.\ Forming tourism management that collaborates between local communities and the government.
local communities

Increasing interest in ecotourism through optimizing social media as a promotional medium and

Interest in ecotourism is improving transportation access to tourist locations that connect JLS with coastal tourism.
declining. Optimizing SEO on websites and YouTube ads for tourism promotion, as in the previous point,

while increasing income from AdSense

Competition with other | Threats | Emphasizing the conservation and cultural aspects to achieve diversified functions, namely as a

destinations that must tourist attraction and a center for research and education.
Potential natural disasters | be faced Reducing the risk of losses from natural disasters through structural and non-structural
in the form of mitigation. For example, by expanding mangrove forest areas, providing evacuation signs and
earthquakes and tsunamis maps, and implementing an early warning system.

Minimize environmental damage by implementing strict regulations, regular quality monitoring, and

Environmental damage . . R . . 2 ;
& environmental conservation activities that serve as icons for tourism, such as Adiwiyata tourism.

Recommendations for developing the tourism potential of Nganteb Beach should be strategically aligned with the distinct
roles and responsibilities of key stakeholders, namely government institutions, local communities, and academic actors. The
SWOT analysis positions Nganteb Beach in the Strengths-Threats (ST) quadrant, indicating that development strategies must
focus on leveraging strong internal capacities to mitigate dominant external threats. Although the area possesses significant
internal strengths, particularly unique coastal geomorphology and high biodiversity, these advantages are not yet optimally
supported by tourism infrastructure and are challenged by declining interest in ecotourism and environmental risks.
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Infrastructure gaps and environmental sensitivity emerged as prominent weaknesses, while threats such as climate change pose
significant challenges. Addressing these issues requires proactive measures, as outlined in Table 4. Key recommended actions
include developing tailored ecotourism initiatives, strengthening local infrastructure to support sustainable tourism, and
fostering collaboration with policymakers and stakeholders to ensure long-term resilience and adaptability.

Infrastructure limitations and environmental sensitivity are critical internal weaknesses, while external threats, including
climate-related hazards and disaster risks, require immediate attention. Therefore, development efforts should prioritize
strategic diversification by strengthening environmentally friendly infrastructure, improving accessibility, and integrating
disaster risk mitigation measures. Investments in low-impact facilities, including pedestrian pathways, safety infrastructure,
and zoning-based land-use regulations, are essential to protect sensitive geomorphological features while enhancing the
visitor experience. By promoting responsible tourism that respects local customs and the environment, the area can attract
tourists interested in both natural and cultural heritage (Marlina et al., 2022).

Key strategies involve fostering collaborative management by building partnerships between local communities,
government agencies, and private stakeholders while ensuring participatory planning processes that strengthen community
voice in decision-making. Infrastructure development is another key focus, aiming to improve accessibility and visitor
experience through improved roads, transportation, and public facilities, all sustainably designed to reduce environmental
impacts. Environmental protection is prioritized through the establishment of conservation zones, enforcement of regulations,
and the promotion of eco-friendly tourism practices, including waste management and green accommodations. Furthermore,
capacity development plays a crucial role in equipping residents with the skills necessary for hospitality and environmental
management, empowering them to contribute actively to sustainable tourism initiatives. Financial support for conservation and
community-based tourism initiatives is crucial for fostering long-term sustainability (Sumarmi et al., 2024).

Local communities play a crucial role in tourism, offering opportunities for income generation and preserving local
traditions. Empowering residents through cooperatives for businesses, such as guided tours, eco-lodges, and handicrafts,
can directly benefit communities. Cultural tourism should be promoted, showcasing local traditions and religious sites, such
as Mount Batok, as unique attractions. Community-led conservation programs, such as tree planting and beach cleanups,
can help maintain ecological balance while instilling environmental stewardship. Involving local communities in tourism
planning and management has been highlighted as crucial. Training programs for residents in hospitality and environmental
management can enhance service quality and promote conservation efforts (Arinta et al., 2022).

The role of academia is to provide research-based insights and innovative solutions that support sustainable tourism.
Universities and research institutions can monitor geomorphological changes, biodiversity, and socioeconomic impacts,
offering valuable data to guide development strategies. Educational programs for residents and tourists can help raise
awareness about the preservation of Nganteb Beach's natural and cultural assets. Technology-based innovations such as
virtual tours and mobile apps can further enrich the tourist experience. Collaboration with schools and universities on
student-led projects can foster ecotourism initiatives and community engagement, while also ensuring a sustainable
exchange of knowledge and skills. Detailed collaborations are shown in Table 4 below.

Table 4. Integrated Collaboration for Sustainable Tourism Development

Stakeholder Relations Collaborative Action Benefit Challenge
. . Community-based tourism Mismatch between government
The government provides fundingand | . .~ . . . . .
Government <> . . initiatives receive financial and policies and community
. infrastructure for community-managed o S .
Society ) . logistical support, thereby priorities. Lack of community
tourism services. . . . R L
improving residents' livelihoods. participation.
Academic research to inform government | Evidence-based policies that Bureaucratic delays in
Government <> policy on geomorphological conservation reduce negative impacts. implementing research
Academics and tourism planning. Co-development of | Improve disaster preparedness | findings—Ilimited funding for
disaster management. and mitigation. academic collaboration.
Communities engage in educational Enhanced skills and knowledge Lack of local awareness of
Community <> programs and implement academic in sustainable tourism. academic contributions—
Academics recommendations—Ilocal data support | Community-driven conservation financial barriers to
research. practices. collaboration.
Establish a multi-stakeholder forum for A comprehensive tourism Coordination challenges due to
Government <> collaborative planning and decision- strategy. Alignment of goals differing schedules and
Society <> Academics | making. Create a joint action plan for | among stakeholders. Sustainable | priorities. Resource allocation
conservation, tourism, and education. regional growth. issues.

By aligning the efforts of these stakeholders with the government, community, and academics. Nganteb Beach can
realize its full tourism potential. These collaborative approaches will maintain a balance between development and
sustainability. Furthermore, a community-based approach must be integrated with environmental management to
develop ecotourism that benefits both local communities and the environment (Arinta et al., 2023).

Furthermore, Marfai et al. (2022) explain that developing a comprehensive coastal management plan that considers
both natural processes and human activities is crucial to ensuring the long-term stability and sustainability of the
coastline. Establishing a regular monitoring program to track shoreline changes and sediment dynamics will facilitate
timely decision-making and informed adaptive management strategies.
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CONCLUSION

Nganteb Beach, characterized by its curved bay morphology and distinctive pocket beach formation, has significant
potential for sustainable coastal tourism development. The geomorphological characteristics of the area, including cliffs,
bays, and sandy beach deposits, contribute to the destination's unique landscape value.

These natural features not only enhance the beach's aesthetic appeal but also create favorable environmental
conditions for recreational activities such as surfing and nature-based tourism. The relatively stable shoreline conditions
and sediment inputs from nearby river systems further support the long-term sustainability of the coastal environment.

The results of the SWOT analysis indicate that Nganteb Beach possesses strong internal strengths, particularly its
unique coastal geomorphology, natural landscape quality, and ecotourism potential.

However, several challenges remain, including limited infrastructure, accessibility constraints, and the need for
improved tourism management. In addition, external threats, such as coastal hazards and environmental degradation,
underscore the importance of implementing appropriate coastal management strategies. Therefore, sustainable tourism
development at Nganteb Beach requires an integrated management approach that involves collaboration between
government institutions, local communities, and academic stakeholders. Strengthening multi-stakeholder governance,
improving tourism infrastructure, and promoting environmentally responsible tourism practices are essential steps to
enhance the destination's competitiveness while preserving its ecological integrity. By integrating environmental
conservation with strategic tourism planning, Nganteb Beach has the potential to become a model for sustainable coastal
tourism development in South Malang and other coastal regions with similar characteristics.
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