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Abstract

This research aims to analyze and formulate an effective community empowerment model in
developing mangrove ecotourism on Pulau Ketam, focusing on the integrative role of local wisdom
to support sustainable development. The main problem faced is how to optimize the ecological
and socio-cultural potential of mangroves to become a sustainable source of income, while
preventing environmental degradation due to tourism activities. This study uses a qualitative-
descriptive approach supported by quantitative data analysis related to sustainability indicators.
Data was collected through participatory observation, in-depth interviews with indigenous leaders,
ecotourism managers, and local communities, and document review. The results of the study show
that an effective empowerment model is an integrative and participatory model that emphasizes
three dimensions: 1) Economic Empowerment through the diversification of ecotourism-based
businesses (homestays, local guides, mangrove culinary); 2) Social Empowerment through
strengthening local institutions (Pokdarwis and customary institutions); and 3) Ecological
Conservation imbued with local wisdom.

It was found that Local Wisdom on Pulau Ketam (for example, norms on the use of marine
resources and the practice of mutual cooperation in maintaining the cleanliness of the area)
functions as a critical social capital and internal control mechanism that ensures sustainability
aspects. The integration of local wisdom has succeeded in encouraging community participation
in mangrove conservation while increasing income. In conclusion, the empowerment model based
on mangrove ecotourism and strengthened with local wisdom has proven to be able to balance
economic, social, and environmental pillars so as to support the achievement of Sustainable
Development on Ketam Island. This study recommends replicating similar models in other coastal
areas by taking into account the peculiarities of local wisdom.
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Introduction

Sustainable development has become a global paradigm that emphasizes integration
between economic, social, and environmental aspects to ensure the fulfillment of today's needs
without sacrificing the capabilities of future generations(Shuvo & Ahmed, 2025) In Indonesia,
coastal areas have a strategic role, but often face complex challenges in the form of
environmental damage (especially mangrove forest degradation) and community welfare issues
(Wadei et al., 2025)

Ketam Island, as a coastal area with a significant mangrove ecosystem, reflects these
challenges. The island's mangrove ecosystem is highly vulnerable to the impacts of human
activities and climate change, even though it serves as a vital fortress, an ecosystem service
provider (such as a fish spawning ground), and a livelihood support for local communities
(Rodriguez-Pose & More, 2024) To overcome environmental degradation and at the same time
improve welfare, an innovative development strategy based on natural potential and the values
of the local community is needed (Chen, 2025; Fan et al., 2020; Nikjoo et al., 2025; Rocca &
Zielinski, 2022, 2022; Ruiz-Ballesteros & Gonzalez-Portillo, 2024)

Mangrove ecotourism has emerged as one of the development models that has the
potential to be a solution. Ecotourism, in contrast to mass tourism, offers opportunities to:
Environmental Conservation: Making mangrove forests an asset that must be maintained
because of its economic value(Aunchistha, 2025; Caceres-Feria et al., 2021; Dao et al., 2025;
Nikjoo et al., 2025). Community Empowerment: Actively involve local communities in
planning, managing, and obtaining economic benefits. However, the success of the ecotourism
model cannot be separated from the role of local wisdom. Local wisdom includes the values,
knowledge, and traditional practices of the Pulau Ketam people that have been tested in
interacting harmoniously with nature. Integrating local wisdom (e.g. in cultivation techniques,
the use of natural resources, or customary rituals) into the ecotourism model will ensure the
sustainability of conservation practices and promote authentic tourism (Environment Agency,
2024).

Although the potential of ecotourism and local wisdom is recognized, the main challenge
lies in the formulation of a structured and tested model of community empowerment. The
fundamental question is: What is the best mechanism to integrate the potential of mangrove
ecotourism and local wisdom in order to empower the community in a sustainable manner on
Crab Island. So far, development efforts have often been partial, without a comprehensive
model that binds three main pillars: conservation (mangroves), economy (ecotourism), and
socio-culture (local wisdom). Therefore, this study is urgent to formulate and pilot a
Community Empowerment Model Based on Mangrove Ecotourism and Local Wisdom that is
adaptive and replicable, so as to ensure the achievement of sustainable development goals on
Ketam Island (Cruwys et al., 2025; MarialLaura Di DomenicoDjebali, 2025; Samekin et al.,
2025; Shi, 2025; Suriyankietkaew et al., 2025; Worley & Smith, 2026).

Urgency of Environmental and Economic Issues in Coastal Areas (Problems Faced)
Degradation of Mangrove Ecosystems: Pulau Ketam, like many other coastal areas, faces a real
threat of mangrove forest destruction due to uncontrolled exploitation, land conversion, and
pollution. In fact, mangroves are vital assets to protect the island from abrasion, resist seawater
intrusion, and provide fishery resources (economic buffer). Limitations of Development
Models: So far, development efforts have often been top-down or only focused on resource
exploitation without considering sustainability aspects. A new model is needed that places
conservation as a prerequisite for economic development (Greig et al., 2026; Hoover & Krupka,
2025; Kelleher & Murphy, 2025; Loustau, 2025; Mulyadi et al., 2024; P. Budrugeac, n.d.;
Worley & Smith, 2026).

Tourism Paradigm Shift: Ecotourism offers a more sustainable alternative to mass
tourism. On Pulau Ketam, mangrove ecotourism has the potential to become a new source of
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income that diversifies (not only dependent on fisheries), as well as providing economic
incentives for communities to protect their forests. Community Empowerment: Ecotourism
requires the active involvement of local communities. This research wants to find out the most
effective model so that the community is not only the object, but the main subject who manages,
enjoys the benefits, and makes decisions in the development of tourism(Pijet-Migon & Migon,
2022; Pintossi et al., 2023).

The Crucial Role of Local Wisdom (Ensuring Cultural and Natural Sustainability) A
bridge between Conservation and Culture: The long-term success of ecotourism cannot be
achieved by formal regulation alone, but must be supported by the traditional values and
practices of local communities. Local wisdom on Pulau Ketam (e.g., customary rules on
harvesting, or marine resource management techniques) is an important social capital for
maintaining the balance of nature. Authenticity of Tourism Products: The integration of local
wisdom will make ecotourism products on Pulau Ketam unique, different from other regions,
and have high cultural added value, which ultimately increases tourist attraction(Ayse Esra
Ismen, 2025; Paijan et al., 2024; Yulianti et al., n.d.).

Search for a Comprehensive Model: Although many studies have addressed ecotourism
and local wisdom separately, it is rare to find studies that explicitly formulate an integrated
model  that  simultaneously  binds three elements: Mangrove  Ecotourism
(Economic/Environmental), Local Wisdom (Social/Cultural), and Community Empowerment
(Social/Institutional) within the framework of Sustainable Development. Practical Relevance:
This research is not only academic, but also practical, which is to produce a prototype model
that can be used as a guide (blueprint) by local governments, community groups, and
stakeholders in real efforts to achieve welfare and sustainability on Pulau Ketam(Ambatali,
2024; Hu et al., 2025; Kuang, 2025; Martinez-Sanchez et al., 2020; Picaud-Bello et al., 2024;
Shamzzuzoha et al., 2022; Sgrensen & Torfing, 2025; Verspieren, 2024).

Literature Review
Environmental Quality

In the context of your research on the Mangrove Ecotourism Empowerment
Model, Environmental Quality (KL) is a crucial variable that functions as a basic capital (input)
as well as an indicator of sustainability (output) of the model(Arai, Soichi. Toshiko, 2021;
Gorat et al., 2022; Nasution et al., 2021; Saecbah & Merthayasa, 2024; Wijaya et al., 2024). In
general, Environmental Quality refers to the physical and biological environmental conditions
and characteristics of an area that affect human life and ecosystems. The concept of
Environmental Quality (EQ) has become a foundation in the study of sustainable development
and natural resource management. In general, EQ is defined as environmental characteristic
conditions that reflect the degree of suitability of the ecosystem to support human life and other
biota (Liu & Lin, 2018). Environmental quality refers not only to the absence of pollution, but
also to the aesthetic, ecological, and social value that an environment has.

The literature distinguishes between two main dimensions in assessing EQ
(Mitchell, 1999; Sarrion et al., 2012): Objective Environmental Quality (Objective EQ): The
assessment is based on empirical, measurable, and scientific data from the physical, chemical,
and biological conditions of the environment. Indicators include air, water, soil, and
biodiversity quality (Heer & Hagler, 2021). For example, in the context of mangrove forests,
this includes water salinity, sediment deposition levels, and mangrove stand density. Subjective
Environmental Quality (Subjective EQ): Assessments are based on an individual's perception,
experience, and satisfaction with their environment, often measured through surveys or
interviews. It includes dimensions such as aesthetic value (scenic beauty), comfort (absence of
odor, noise), and cultural or spiritual value (Ritchie & Crouch, 2003). The success of an
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ecotourism destination relies heavily on the alignment between a healthy objective EQ and a
subjective EQ that appeals to visitors (Hall & Lew, 2019).

In the tourism sector, especially ecotourism, environmental quality is a core asset
and a determining factor of attractiveness (Theobald, 2005). EQ as Core Attractiveness.
Research by Orams (1999) confirms that the main motivation of ecological tourists is to seek
authentic and unspoiled experiences in a high-quality natural environment. Therefore, the
health of ecosystems (e.g., lush mangroves) directly determines the intrinsic and commercial
value of the destination(Achmad Fauzi et al., 2023; Ferine et al., 2017, 2021; Jufrizen &
Sitorus, 2021; Nufus, 2021; Rini Astuti & Suhendri, 2019; Tinambunan, 2019).

The literature shows a strong correlation between the high perception of
environmental quality and the level of satisfaction of tourists (Kozak, 2001). A clean, well-
maintained, and aesthetically and physically satisfying environment will result in a positive
image of the destination, which is crucial for repeat visits and word-of-mouth promotion.
Carrying Capacity. The theoretical framework for environmental quality is always related to
the concept of Environmental Carrying Capacity. This theory emphasizes that tourism
development must be managed below certain threshold limits to prevent EQ degradation.
O'Reilly (1986) identified the relevant types of carrying capacity: physical, ecological, and
social. If ecotourism on Pulau Ketam exceeds the ecological carrying capacity of mangrove
forests, the quality of the environment will decline drastically, damaging tourism products
themselves(Bustomi et al., 2024; Islamiyah et al., 2021; Setiawan et al., 2020; Suhanta et al.,
2022; Wakhyuni et al., 2017; Widayati et al., 2017).

EQ has a dual role in mangrove ecosystems, especially in coastal areas such as
Pulau Ketam. The quality of a healthy mangrove environment ensures the continuity of the
provision of Ecosystem Services (Costanza et al., 1997), which includes: Regulatory Services:
Protection of coasts from waves and storms, filtering of water pollutants, and carbon
sequestration (climate mitigation). Supply Services: Fish and firewood resources for the local
community. Cultural Services: The value of recreation and education that is the basis of
ecotourism. EQ degradation (e.g., pollution or illegal logging) directly reduces the value of
these ecosystem services, leading to economic and social losses for coastal communities
(Primavera, 1195).

According to Cohen's (1988) research, integrating local wisdom in environmental
management can be an effective strategy to maintain environmental quality. On Pulau Ketam,
the wisdom of local fishermen in fishing and mangrove forest management can be a critical
instrument in maintaining objective EQ, as well as adding value (subjective EQ) through the
cultural experiences offered to tourists. In the study of destination attractiveness (Destination
Attractiveness Model), environmental quality is often positioned as an independent variable
that influences destination imagery (Murphy et al., 2000). Conceptually, this study will use
environmental quality as the main mediating variable or independent variable.

Environmental Carrying Capacity

Environmental Carrying Capacity was originally an ecological concept derived from
population biology, referring to the maximum number of individuals of a species that can be
sustainably supported by an environment without damaging the ecosystem. This concept was
later adopted and significantly expanded in the study of environmental management and
tourism(/cf42623-Aec0-4e48-B8b8-5b5b88ad0a57, n.d.; Dewi, 2014; Jerez, 2023; Motoki et
al., 2023; Rambu Atahau et al., 2020; Vitasurya, 2016, 2016; Zhao et al., 2024).

In the context of tourism, Carrying Capacity is defined as the maximum limit
development, number of visitors, or activities that an area can accommodate over a period of
time without causing physical degradation, environmental damage, or a decrease in the quality
of visitors' recreational experiences, as well as social impacts that are unacceptable to local
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communities (O'Reilly, 1986; WTO, 2025). Tourism studies break down Carrying Capacity
into several dimensions for a more comprehensive analysis (Middleton & Hawkins, 2024):

The application of the Carrying Capacity concept is very important in the planning and
management of Sustainable Ecotourism. Ecotourism aims to minimize negative impacts and
maximize conservation benefits; Therefore, knowing ecological and social thresholds is key.
Decision-making: Carrying capacity serves as a threshold that helps managers determine
policies on resource allocation, zoning (areas that are accessible and those that must be
protected), and restrictions on the number of visitors (Ceballos-Lascurain, 1996). Spatial
Planning: By assessing the physical and ecological carrying capacity, the location and size of
the infrastructure (e.g., docks and boardwalks in mangrove forests) can be determined so as
not to interfere with vital ecological functions.

Although vital, Carrying Capacity measurement is a complex task. Pustaka notes that:

Variability: Carrying capacity limits are dynamic and variable depending on time (season,
holidays) and environmental conditions (tides, weather). Social Subjectivity: Social carrying
capacity is highly dependent on the perceptions of local communities and tourists, which is
difficult to measure purely quantitatively (Butler, 1980). A decline in tourist satisfaction is often
the first indicator that social carrying capacity has been exceeded(Andhiyani Rahmasari Putri
& Ari Susanti, 2022; Surya et al., 2022).

In the context of vulnerable ecosystems such as Mangrove Forests, Ecological Carrying
Capacity has a very high significance. Mangrove forests function as water filters, spawning
habitats, and carbon sinks. Research by Spalding et al. (2010) emphasizes that human activities,
no matter how small, in sensitive areas (such as mangrove roots or muddy areas) can have a
long-term impact on ecosystem health. Therefore, the determination of the Carrying Capacity
should be based on the lowest tolerance of the most vulnerable ecological components (e.g.,
noise-sensitive aquatic animals)(Aisyah & Rachmadi, 2022; Calvi & Hover, 2021; Saragih &
Surya, Elfitra Desy, B, 2021; Sirajuddin et al., 2022; Surya & Suwarno, 2023a; Mukprokos,
2015).

For mangrove ecotourism, indicators of Ecological Carrying Capacity include (Buckley,
2003) the level of water pollution produced from ships. The degree of erosion or damage to
vegetation in the boat path. The degree of disturbance to the behavior of wildlife (birds,
monkeys, fish). Violations of these thresholds directly degrade the environmental quality of the
destination, damage the ecotourism products themselves, and thwart the conservation goals.
The latest literature integrates cultural and social dimensions in the assessment of Carrying
Capacity (Sofield, 2003)(Fadilah & Huda, 2024; Grigorieva, 2022; Huang et al., n.d.; Mara,
2023; Rahman et al., 2023; Serrat, 2008; Zakaria & Yusof, 2024).

The concept of Environmental Carrying Capacity and Mangrove Forest Conservation
has a synergistic and fundamental relationship in the context of sustainable ecotourism.
Carrying capacity acts as a management tool to ensure that tourism activities do not damage
the vital ecological asset of the mangrove forest itself so that conservation goals can be
achieved.

Environmental Education

Environmental Education (EL) is a crucial component in sustainable development and
conservation efforts. This concept goes beyond just disseminating information; it aims to
develop the awareness, knowledge, attitudes, skills, and participation needed to manage
environmental issues responsibly (UNESCO, 2021)(Akbari et al., 2022; Mesra et al., 2023;
Siregar, 2018; Ye et al., 2024). The modern definition of EL has its roots in the Tbilisi
Conference in 1977, which affirmed that EL is a process that aims to promote the awareness,
knowledge, skills, attitudes, motivation, and commitment of individuals and communities to
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work individually and collectively in solving current environmental problems and preventing
new ones (UNESCO-UNEP, 2021).

Environmental Education has evolved from a focus on pure nature conservation (Nature
Study) to Education for Sustainable Development (ESD). ESD expands the scope by integrating
social, economic, and cultural dimensions into environmental learning, recognizing that
environmental issues are inseparable from social and economic issues (UNESCO, 2005). In
tourism, EL acts as a bridge between conservation and visitor experience, directly influencing
the social and ecological dimensions of the Environmental Carrying Capacity. Ecotourism is
defined as responsible travel to natural areas that protect the environment and improve the well-
being of local communities (TIES, 990). Education and interpretation are mandatory
components of ecotourism(Elfitra et al., 2020).

Improved Knowledge and Attitudes: An effective interpretive program (e.g., a guided
tour of a mangrove forest) can transform passive experiences into active learning. Orams'
(1995) research shows that educational interventions in nature attractions significantly increase
tourists' knowledge of conservation issues and encourage pro-environmental behavior after
visits. On Pulau Ketam, EL is not only about mangrove ecology, but also involves teaching
about local wisdom in natural resource management. The integration of local culture in
education strengthens the subjective appeal of the destination and at the same time promotes
respect for local conservation traditions(Amalia et al., 2023; Destination 7.Pdf, n.d.; Rahayu et
al., 2023; Retno Santi Sumardi, Mukhamad Najib et al., 2023; Zhou, 2023).

The mechanism of implementing EL in ecotourism can be done through various
mechanisms (Hvenegaard, 2002). Trained local guides use narration to explain the ecological
function of mangroves and the importance of their conservation. The use of information boards,
visitor centers, and digital media that explain local flora, fauna, and culture. Engaging tourists
in conservation activities (e.g., planting mangrove seedlings) to foster a sense of belonging.
Environmental Education is a strategic tool to achieve sustainable mangrove forest
development through two main pathways. Effective Environmental Education is not only
aimed at providing information, but also forming behavioral intentions. Theory of Planned
Behavior (Ajzen, 1991) posits that a person's intention to act is driven by attitudes, subjective
norms, and perceived behavioral control(Edukasi & Desa, n.d.; Hidayatullah et al., 2021;
Kristen et al., 2023; Sumardi et al., n.d.; Surya et al., 2022).

In this context, EL should help tourists and local communities understand that mangrove
conservation (attitudes) are socially valued (subjective norms), and that they have the means
to contribute (control of perceived behaviors). This is important to ensure tourists comply with
Environmental Carrying Capacity rules (e.g., not throwing garbage). Lingungan Education
provides knowledge and skills to local communities to develop competence as tour guides or
managers of interpretation facilities(Amalia et al., 2023; Kralikova et al., 2020; Obas & A,
2023; Susila et al., 2024; Vukoli¢ et al., 2023; Zulvianti et al., 2023).

Understand the ecological and economic value of mangroves, which ultimately increases
their willingness to participate in replanting and area protection projects. On Pulau Ketam, EL
can be a catalyst to change the role of communities from passive resource users to active
managers and stewards of mangrove forests, which is a key goal of sustainable development.
Environmental Education is an integral component in the Ecotourism Attraction model. The
success of mangrove forest conservation efforts in Pulau Ketam Village is highly dependent on
the ability of the EL program to: (1) increase awareness and appreciation of tourists towards
the quality of the local environment and culture, and (2) empower local communities to manage
and protect their mangrove assets in a sustainable manner(Eri Samah, Ramadha Yanti
Parinduri, Muhammad Razali, 2022; Maya Citra, 2022; Santosa & Priyono, 2012; Surya et al.,
2018; Surya & Suwarno, 2023b).
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Local Wisdom

Etymologically, "local wisdom" consists of two words: Wisdom, which means the ability
to act wisely and use knowledge, experience, understanding, and common sense; and Local,
which refers to the scope or limitations of a particular place. Terminologically, Local Wisdom
is defined as noble values that apply in the order of life of local communities to regulate the
relationship between humans and God, humans and nature, and humans and others (Keraf,
2010; Sartini, 2004). Local wisdom has fundamental properties: sustainable, adaptive, and
integrative. Its forms can be classified into: Tangible: Includes traditional buildings, traditional
agricultural systems (Subak in Bali), cultural heritage objects, and local herbal medicines.
Intangible: Includes values, norms, ethics, customary procedures (Awig-Awig in Lombok),
folklore, and traditional songs that contain life advice. Local wisdom not only serves as a
cultural heritage, but also has a practical and strategic role in facing contemporary challenges.

Local wisdom plays a role as the first fortress in the conservation of natural resources.
The value system adopted often reflects the harmonious relationship between humans and
nature (ecological cosmology). For example, the concept of 7ri Hita Karana in Bali balances
the relationship between human-God, human-other, and human-environment, which is
manifested in the management of subak rice fields. These practices result in globally
recognized food and water security (Berkes, 2012).

Local wisdom serves as a social control mechanism that maintains order and prevents
conflict. Customary norms provide a framework for dispute resolution through deliberative or
customary courts. By prioritizing the principles of collectivity and mutual cooperation, local
wisdom strengthens social cohesion and minimizes dependence on the formal legal system in
certain issues(Suhartanto et al., 2020).

Local wisdom is a source of value and character education. Through fairy tales, proverbs,
or traditional rituals, values such as honesty, responsibility, and mutual respect are internalized
from an early age. The integration of local wisdom into the local curriculum (local content) is
believed to produce students who are rooted in the culture of their nation (Tena et al., 2023)

Sustainable Development

The concept of Sustainable Development began to strengthen in the 1970s, driven by
awareness of the limitations of natural resources and the negative impact of economic
development on the environment(Purnami & Oka Suryawardani, 2018).The most
authoritative and often cited definition comes from the Brundtland Report (Our Common
Future) published by the United Nations World Commission on Environment and
Development (WCED) in 1987. Sustainable Development is defined as development that
meets the needs of today without sacrificing the ability of future generations to meet their
own needs.

Sustainable Development is based on the principle of the "Triple Bottom Line"
(Elkington, 1997), which affirms that development must be balanced between three main
dimensions: Economic, Social, and Environmental (Ecology). Focus on efforts to maximize
income by maintaining or increasing capital reserves. The goal is to achieve sustainable and
sustainable economic growth, which includes: Job creation, Equitable distribution of
prosperity, Efficient infrastructure development(Carrascosa-Lopez et al., 2021; X. Chi et al.,
2020; Kristen et al., 2023; Pujiastuti et al., 2023; Rais, 2020; Surbakti, 2022; Vukoli¢ et al.,
2023). Focus on efforts to maintain the stability of social and cultural systems, as well as ensure
social justice in the distribution of wealth and services. Key aspects include: Poverty and
hunger alleviation. Improvement of health and quality of education. Gender justice and
protection of minority rights. Effective participation of the community in decision-making.

Focus on the protection and maintenance of physical and biological systems, as well as
the wise management of natural resources. The goal is to maintain carrying capacity lingkungan
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dan keanekaragaman hayati. Aspek penting meliputi: Pengurangan pollution and carbon
emissions (climate change mitigation). Conservation of non-renewable natural resources.
Responsible waste and water management. The implementation of the PB is guided by several
fundamental principles, most notably: The obligation to ensure that today's development
actions do not damage the potential of resources and the well-being of future generations.
Equitable distribution of development benefits and costs among all groups of society today,
including the elimination of poverty and social inequality. If there is a threat of serious or
irreversible environmental damage, a lack of scientific certainty should not be used as an
excuse to delay effective preventive measures. The incorporation of environmental, social, and
economic aspects in every development policy and planning. The Sustainable Development
Goals (SDGs) are a detailed global blueprint for achieving the UN goals. The SDGs consist of
17 Goals and 169 Targets that are universal, integrated, and interdependent(N. T. K. Chi &
Pham, 2022; Elfitra Desy Surya, 2023; Kanwel et al., 2019; Liang & Lai, 2023; Savitri et al.,
2023; Setiawan & Shiratina, 2023; Thi et al., 2024; Tiwari & Hasmi, 2022).

Research Conceptual Framework

Environmental

Quality
X1

Sustainable
Development
Y

Environmental
Carrying
Capacity

Local
Wisdom

Environmental
Education
X3

Figure 1. Research Conceptual Framework

Research Hypothesis:

HI1: Environmental quality has a positive and significant effect on wisdom
in the Sustainable Development of magrove ecotourism on Ketam Island

H2: Environmental Carrying Capacity has a positive and significant effect on wisdom
in the Sustainable Development of magrove ecotourism on Ketam Island

H3: Environmental education has a positive and significant effect on wisdom
in the Sustainable Development of magrove ecotourism on Ketam Island

H4: Local Wisdom has a positive and significant effect on wisdom
in the Sustainable Development of magrove ecotourism on Ketam Island

H5:  Environmental Quality has a positive and significant effect on the Sustainable
Development of magrove ecotourism on Ketam Island

H6:  Environmental Carrying Capacity has a positive and significant effect on the
Sustainable Development of magrove ecotourism on Ketam Island

H7:  Environmental Education has a positive and significant effect on the Sustainable
Development of magrove ecotourism on Ketam Island

H8:  Environmental Quality has a positive and significant effect on the Sustainable
Development of magrove ecotourism on Ketam Island through local wisdom
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H9:  The carrying capacity of the environment has a positive and significant effect on
the Sustainable Development of magrove ecotourism on Ketam Island through
local wisdom

H10: Environmental Education has a positive and significant effect on the Sustainable
Development of magrove ecotourism on Ketam Island through local wisdom

Research Methodology
Research Approach

This study uses a quantitative approach with an associative study design, because the
main goal is to understand in depth how the role of storytelling and visualization affects the
formation of the image of ecotourism destinations among the millennial and Gen Z generations.
Types and Design of Research Case study designs were selected to gain a rich understanding of
storytelling practices and visual utilization in the context of specific ecotourism destinations.

The Data Analytics approach will be collected through in-depth interviews with
millennial and Gen Z travelers, destination managers, and local content creators. Participatory
observations were also carried out on promotional materials, social media, and tourism
activities in the field. Content analysis is used to examine visual content (photos, videos,
illustrations) and destination promotional narratives. Data analysis is carried out using thematic
analysis techniques to find patterns, themes, and meanings that emerge from the data. Research
Subjects Millennial Tourists (born 1981-1996) and Gen Z (born 1997-2012) who have visited
or have an interest in Crab Island. Ecotourism destination managers and local stakeholders.
Content creators who produce digital promotional materials related to Crab Island.

Research Location and Context

The research was carried out on Ketam Island, Malaysia, which is known as an
ecotourism destination with local cultural potential and unique mangrove ecosystems. This
location was chosen because it has a strong visual appeal and a potential cultural narrative to
build the image of the destination.

Population and Sample

The research population is Millennial (born 1981-1996) and Gen Z (born 1997-2012)
individuals who have visited Pulau Ketam in the last 24 months or plan to visit in the next 6
months, Consuming narrative/visual content about Pulau Ketam (Instagram, TikTok, YouTube,
blogs, destination websites) as many as 350 tourists. Then by using the slovin formula, a
research sample of 187 tourists was obtained.

N
= —

1+N(e)?

1 +350(0,05)*

n= 187 tourists

Data Collection Techniques

Data Collection Techniques In-depth interviews to explore perceptions and experiences.
Focus Group Discussion (FGD) with millennial and Gen Z groups to understand collective
dynamics. Documentation is in the form of social media analysis, brochures, and the official
website of the destination. Direct observation at the destination to see the real form of
Environmental quality, environmental carrying capacity and environmental education. Data

Page 707 of 719



Elfitra Desy Surya, Sri Rahayu, Rashdan Bin Rashid, Muhammad Faishal Annas

Validity and Validity Use triangulation of sources and methods to compare data from
interviews, observations, and content analysis. Member checks are carried out by asking for
confirmation from respondents on the results of the researcher's interpretation.

Data Analysis Methods

This study uses quantitative analysis with a thematic analysis approach. This approach
was chosen because of the data collected in the form of interview narratives, group discussion
results (FGDs), field observations, and rich visual content analysis. Thematic analysis allowed
researchers to find patterns, themes, and relationships between variables from the perspective
of Millennials and Gen Z. This research was analyzed using SMART PLS. Smart PLS is
suitable if your research wants to measure relationships between latent variables.

Results
Research Results

Table 1 shows that of all respondents, 65 (65%) were male and 35 (35%) were female.
By age, respondents 16-25 (5%) were aged 26-35, (10%) were aged 36-45 (35%) and
between 37-45 (25. And > 45 (5%) Based on their recent education, respondents had a
Bachelor's degree (40%) had a high school diploma (15%) had a graduate degree (20%) had a
diploma (25%). Based on respondents' income, >respondents earn between IDR 13,000,000
(5%), earn between IDR 9,000,000-12,000,000 (35%), earn between 4,000,000-8,000,000
(40%), earn between 1,000,000-3,000,000 (20%).

Table 1. Characteristics of respondents

Characteristics Options Respond
N %
Gender Male 65 65
Female 35 35
Age (years) 16-25 5 5
26-35 10 10
36-45 35 35
37-45 25 25
>45 5 5
Education Diploma Degree 25 25
Postgraduate’s Degree 40 40
Bachelor’s Degree 20 20
High School Degree 15 15
Income > IDR 13,000,000 5 5
> IDR 9,000,000 up to 35 35
12,000,000
> IDR 4,000,000 up to 40 40
8,000,000
IDR 1,000,000 up to 20 20
3,000,000

The first evaluation is to assess the loading factor. This evaluation aims to determine
the relationship between indicators and latent variables. The value of the loading factor must
have a value of (A) > 0.7. The model is recalculated if the loading value (A) < 0.7, and if the
loading factor value (A) is 0.7, then the variable indicator is considered valid. Indicators
with high loading factors greatly contribute to explaining latent variables. If the value of
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the loading factor for the variance inflation factor

Table 2. Loading factors, CR, AVE, and CA

Indicator Loading Composite AVE Cronbach’s

Factor Reliability Alpha

Environmental Quality 0,925 0,777 0,905

Water Quality Index 0,817

Air Quality Index 0,734

Soil Quality Index 0,775

Environmental Carrying 0,935 0,745 0,924

Capacity

Water carrying capacity 0,842

Air Carrying Capacity 0,844

Soil Bearing Capacity 0,828

Environmental Education 0,945 0,766 0,938

Environmental Attitudes 0,835

Environmental Ethics 0,838

Environmental Behavior 0,834

Local Wisdom 0,978 0,768 0,918

Local Knowledge 0,719

Local Skill 0,744

Local Social Process 0,758

Sustainable Development 0,946 0,747 0,926

Economics 0,868

Social 0,869

Environmental 0,838

(VIF) less than 5, there is no multicollinearity between indicators. Further, the AVE value
for the checked variable was above the minimum value of 0.5. The results are shown in Table
2. There are three criteria for assessing convergent validity: (1) all loading factor > 0.60, (2)
composite reliability (CR) must be greater than 0.70, and (3) the mean of extracted variance
(AVE) must > 0.50. In addition, all Cronbach's Alpha (CA) values must be greater than 0.70 to
indicate good measurement reliability. The discriminant validity of all constructs is also
sufficient because the square root of the AVE of each construct (diagonal entry of each
column) is greater than its correlation with other constructs (Prebensen & Xie, 2017).

Discriminant validity refers to the degree to which the construct differs of a particular
model. There are several tests of discriminant validity, such as the Fornell- Larcker Criterion,
cross-loading, and the Heterotrait-Monotrait Ratio (HTMT). This study uses HTMT because all
HTMT ratios are less than the maximum value and maximum limit of 0.93, which proves that
HTMT is the superior method in assessing discriminant validity (Su et al., 2020). Therefore, this
study uses HTMT analysis to assess discriminant validity, as summarized in Table 3.

Table 3. Discriminant validity

Variable TRS AUS EEG MCY | SEI
Environmental Quality 0,865

Environmental Carrying 0,853 0,854

Capacity
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Environmental Education 0,836 0,846 0,834
Local Wisdom 0,827 0,835 0,830 0,824
Sustainable Development 0,815 0,833 0,815 0,816 0,812

Table 4 shows the hypothesis testing. This study found that the quality of the environment
had a positive impact on the sustainable development (f = 0.865, p < 0.000). Environmental
carrying capacity significantly affected the sustainable development (f = 0.853, p < 0.000).
Environmental education had a positive impact on sustainable development (p = 0.836, p <
0.001). Local wisdom mediates the relationship between environmental quality, environmental
carrying capacity and environmental education to sustainable development = 0.815, p <
0.000).

Table 4. Direct and mediated influence on the variables

Hypotesis B p-value| Decision
H1: Environmental quality has a positive effect 0,634 0,000 Accepted
and significant to wisdom in Sustainable
Development Magrove ecotourism on Ketam
Island
H2: Environmental carrying capacity affects 0,572 0,000 Accepted

positive and significant to wisdom
in Sustainable Development
H3: Environmental education has a positive effect 0,167 0,001 Accepted
and significant to wisdom
in Sustainable Development
H4: Local wisdom has a positive effect 0,474 0,000 Accepted
and significant in Development
Sustainable
H5: Environmental quality has a positive effect 0,435 0,000 Accepted
and significant to the development of
Sustainable
H6: Environmental carrying capacity affects 0,436 0,000 Accepted
positive and significant to wisdom
in Sustainable Development
H7: Environmental education has a positive effect 0,348 0,000 Accepted
and significant to wisdom
in Sustainable Development
HS8: Environmental quality has a positive effect 0,344 0,000 Accepted
and significant to wisdom
in Sustainable Development
Inspired by local wisdom
H9: Environmental carrying capacity affects 0,349 0,000 Accepted
positive and significant to wisdom
in Sustainable Development
Inspired by local wisdom
H10: Environmental education has a positive effect 0,344 0,000 Accepted
and significant to wisdom
in Sustainable Development
Inspired by local wisdom
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Discussion

The results of the study show that the development of Mangrove Ecotourism on Ketam
Island significantly opens up new opportunities for the local community. This is supported by
increased community participation (as tour guides, homestay managers, or souvenir sellers) and
increased household income involved. This model emphasizes the core concept of ecotourism,
namely that conservation and the economy can go hand in hand (¢riple bottom line). Mangrove
ecotourism functions as a mediating variable that transforms natural resources (mangroves)
from just conservation objects to sustainable economic assets. This is in accordance with the
literature that states that successful ecotourism is one that transfers direct economic benefits to
the people who protect the area. This success shows that the ecotourism framework
implemented on Pulau Ketam is not only focused on visitors, but also on equitable distribution
of benefits, which is the key to the survival of the empowerment program.

Local Wisdom in Sustainability

It was found that indicators of Local Wisdom (e.g., customary rules on the use of marine
resources or the practice of mutual cooperation in environmental cleanliness) had a strong
positive correlation with the level of mangrove conservation and active participation of
communities in ecotourism. Local wisdom serves as a filter that ensures ecotourism practices
do not damage the environment.

This reinforces the theory that local wisdom is a social capital that is very important in
sustainable development. Customary rules and traditional values serve as internal norms that
limit overexploitation. For example, if there are local rules not to cut down mangroves in a
certain area, this automatically supports the sustainability of ecotourism without the need for
strict government oversight. The empowerment model should explicitly integrate customary
institutions and local knowledge. Ecotourism training that is only technical (managerial and
marketing) will not be effective without the support of legitimacy from local wisdom values.

Community Empowerment Model

The empowerment model developed (e.g., through the stages of socialization, skills
training, institutional formation, and mentoring) is effective in increasing the institutional
capacity of the community (mediator variables). Strong local institutions (such as Tourism
Awareness Groups/Pokdarwis) serve as a bridge between the government/investors and
community members. This model adopts a bottom-up approach. The success of empowerment
is measured not only by the number of trainings, but also by the extent to which the community
has achieved independence in decision-making and financial management (empowerment
indicators). The transition from reliance on seed funding to self-sustaining operations suggests
that the model has reached a stage of institutional sustainability. The formation of formal
institutions (Pokdarwis, BUMDes) that are filled by local leaders and supported by local
wisdom is a crucial component. This model proves that integrated empowerment (economic,
social, and environmental) produces stronger impact than empowerment that focuses on only
one aspect.

Sustainable Development Achievement

This achievement fulfills the three pillars of Sustainable Development (Sustainability):
People, Planet, Profit (or Social, Ecological and Economic Sustainability). Development on
Ketam Island is considered sustainable because the increase in welfare (profit) is achieved
without sacrificing ecological functions (planet), and is supported by a cohesive social structure

(people).
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Conclusion

The Mangrove Ecotourism-Based Community Empowerment Model that strongly

integrates Local Wisdom has proven to be an effective framework in achieving Sustainable
Development on Crab Island. The synergy between local wisdom as a conservation norm and
ecotourism as a source of income creates an economically independent and ecologically
responsible model.
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