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Abstract. In the face of global tourism industry challenges, innovation in tourism services is essential for achiev-
ing sustainable development goals. This research aims to address the multifaceted challenges of sustainable man-
grove ecotourism in Indonesia through an integrative approach combining ethnoecopreneuship, collaborative,

and creative economy. Utilizing participatory rural appraisal (PRA) and focus group discussion (FGD), data analysis
combines strengths, weaknesses, opportunities, threats (SWOT) analyses and analytic hierarchy process (AHP)
method. The results emphasize the importance of community involvement, ecological considerations, effective
promotion, and adoption of digital technology in the sustainability of mangrove ecotourism. The research calls
for collaboration among stakeholders, policy emphasis on local government responsibilities, and active involve-
ment of local communities and non-governmental organizations in mangrove conservation and management.
This research underscores the potential for sustainable development, aligning with the sustainable development
goals (SDGs) and enhancing economic and social outcomes in Indonesia’s mangrove ecotourism sector.
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1. Introduction

Excessive tourist and recreational traffic pose a significant
threats to the ecological integrity of green spaces, includ-
ing forests (Dudek, 2017; Terkenli et al.,, 2017). Hence, it is
crucial to assess the tourism and recreational capacities
to establish sustainable practices and safeguard natural
resources. In mangrove ecotourism, which involves frag-
ile ecosystems, such pressures can disrupt the delicate
balance required for ecological preservation. Mangrove
face additional stress from uncontrolled tourism activities,
which can lead to habitat degradation, biodiversity loss,
and compromised ecosystem services (Afonso et al., 2021;
Arfan et al,, 2024a; Spalding & Parrett, 2019). Recognizing
and addressing these risks is fundamental to formulating
strategies that promote responsible tourism and environ-
mental management.

The sustainability of mangrove ecotourism de-
pends on a multifaceted approach that combines

ethnoecopreneurship, collaboration, and the creative
economy. As demand for sustainable tourism grows, com-
munities around the world are exploring innovative strate-
gies to conserve natural resources while promoting eco-
nomic development (Baloch et al.,, 2023; Makhanyela et al.,
2024). Ethnoecopreneurship, which combines traditional
ecological knowledge with entrepreneurial initiatives, of-
fers a pathway for local communities to derive economic
benefits from their cultural and natural heritage (Hagq et al,,
2023). Collaborative efforts involving multiple stakeholders
improve resource management and ensure the inclusiv-
ity of local voices in decision-making processes (Emerson
et al.,, 2012). The creative economy, driven by cultural and
creative industries, provides additional avenues for eco-
nomic diversification and resilience.

The prioritization of tourism and environmental con-
cerns has become paramount in the modern era, de-
manding innovation. Innovation in tourism is expected
to support sustainable development goals. Contemporary
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tourism literature is replete with sustainability analyses and
innovative solutions for sustainable tourism, recognizing
the evolving relationship between humans and nature
(Martinez-Espinosa et al., 2020). In the context of envi-
ronmental protection, these activities include conservation
areas, national parks, wildlife sanctuaries, geoparks (Arfan,
et al,, 2023b; Jovanovic et al,, 2022) and ecotourism. Eco-
tourism represents an innovation in tourism with a focus
on environmental preservation by bridging the interests of
natural resource conservation and tourism (Kumar et al.,,
2023). Developing mangrove ecotourism from an environ-
mental perspective is expected to safeguard the mangrove
ecosystem. The concept of ecotourism is not to exploit
nature but to harness natural resources and community
services to fulfill the intellectual, physical, and psychologi-
cal needs of tourists (Askar et al,, 2021).

Aligned with trends in destination management, such
as mangrove ecotourism, the utilization of limited man-
grove ecosystem resources while prioritizing nature and its
protection remains essential to ensure sustainability (Dhar-
mawan et al., 2016; Titisari et al., 2022). A sustainable tour-
ism model can yield economic benefits by promoting the
conservation of natural resources, enhancing environmen-
tal awareness, and sustainability as a conservative ecotour-
ism model for coastal ecosystems (Eunike et al., 2018).

Based on a preliminary study of mangrove area chang-
es in South Sulawesi, Indonesia, from 2001 to 2021, there
has been a reduction in mangrove area by 19,739 ha (Hi-
dayat & Dessy, 2021). The reduction is attributed to mul-
tiple factors, including land conversion for aquaculture,
agricultural expansion, and unregulated tourism activities
(Arfan et al., 2024a). Additionally, coastal infrastructure de-
velopment and illegal logging have exacerbated habitat
degradation, leading to biodiversity loss and weakened
ecosystem resilience (Spalding & Parrett, 2019). Compared
to other regions, such as North Sumatra, where mangrove
loss is driven by palm oil expansion (Basyuni et al., 2018),
South Sulawesi's degradation is more closely linked to
tourism pressures and unsustainable resource extraction,
necessitating targeted conservation strategies. One the ef-
forts to mitigate this deforestation by promoting ecotour-
ism based on business and ecology (Arfan, et al., 20233;
Tjahjono et al., 2022) by developing educational, research,
conservation, and community welfare enhancement goals
(Basyuni et al., 2018; Tahang et al., 2019). These efforts aim
to create a sustainable economy while preserving envi-
ronmental sustainability (Ahmad & Suratman, 2021; Susilo
et al., 2018; Valentina & Qulubi, 2019).

Ecotourism is regarded as a conservation-based eco-
nomic alternative that neither harms nor exploits nature,
with no negative environmental impact. A study by Hayati
and Bahtera (2020) in Bangka found that the development
of mangrove ecotourism has reduced the exploitation of
natural resources, such as tin mining, indicating that eco-
tourism plays a crucial role in environmental conservation.
Through the ecotourism model, one can appreciate the
beauty of nature, local culture, and history without damag-
ing or commodifying them (Bimrah et al., 2022). Successful

ecotourism management is oriented towards sustainable
tourism development, applying principles such as coor-
dinated environmental management, ecosystem manage-
ment, and mangrove ecotourism development (Ketut Gi-
nantra, 2022). Ecotourism is expected to be a solution to
environmental degradation in this decade.

Ecotourism is strategically planned to achieve sustain-
ability goals by incorporating environmental, social, and
economic dimensions (Atun et al., 2019) and is capable
of providing equitable benefits among stakeholders while
safeguarding the interests of future generations (Kisi,
2019). However, ecotourism does not always lead to in-
creased income for local communities. It has controversial
economic impacts because conservation areas often result
in low income for local residents (Ma et al., 2019). There-
fore, it is crucial to consider the importance of income
enhancement and poverty alleviation (Debrot et al., 2020;
Rejeki et al., 2021).

The principle of sustainability ensures that current re-
source use for human needs does not harm the environ-
ment, allowing it to provide resources for future genera-
tions. In ecotourism, the responsibility to protect the envi-
ronment, provide economic benefits to local communities,
and preserve culture is paramount. This study formulates
sustainable mangrove ecotourism efforts by integrating
the concepts of ethnoecopreneurship, collaboration, and
the creative economy.

Through ethnoecopreneurship, local communities, uti-
lizing their indigenous knowledge, can engage in entre-
preneurial activities independently while prioritizing envi-
ronmental preservation (Zeng & Ren, 2022). Collaboration
is defined as a cooperative effort between two or more
individuals or institutions, where each party collectively
understands and works together to solve common prob-
lems (Firchow & Gellman, 2021). Creative economics is a
modern economic concept that prioritizes creativity and
innovation in driving economic growth towards a more
prosperous life (Siljkovi¢, 2019). Creative economics can be
a solution in creating economic value for communities and
generating new job opportunities through the exploration
of ideas from within the community (Harper, 2021). These
innovative and creative ideas can lead to economic and
social performance improvements.

Ethnoecopreneurship, the collaborative economy, and
the creative economy are crucial frameworks for achieving
sustainable mangrove ecotourism, yet their application in
this context remains underexplored. Ethnoecopreneurship
integrates traditional ecological knowledge with entrepre-
neurial initiatives, enabling local communities to derive
economic benefits while preserving the mangrove eco-
system (Haq et al,, 2023). However, its role in mangrove
conservation is not widely examined. The collaborative
economy, characterized by shared resource management,
enhances ecotourism sustainability through cooperation
between local communities, government, NGOs, and busi-
nesses (Emerson et al,, 2012). While this concept is often
discussed in urban contexts, its effectiveness in rural and
coastal settings requires further substantiation. Similarly,



the creative economy fosters sustainable tourism by le-
veraging cultural and artistic expressions, but its direct
relevance to mangrove ecotourism remains insufficiently
addressed in existing literature (Siljkovi¢, 2019). This study
aims to bridge these gaps by demonstrating how these
concepts can be integrated into mangrove ecotourism
through case studies, community-based initiatives, and
digital innovations. Future discussions should expand on
empirical applications, incorporating comparative studies
to validate these frameworks. Strengthening the concep-
tual foundation with interdisciplinary perspectives and em-
pirical evidence will provide a clearer justification for their
adoption in mangrove ecotourism.

This research concerning mangrove ecotourism and
it is sustainability. While existing literature highlights the
potential of ecotourism as a conservation-based econom-
ic alternative, it often lacks comprehensive integration of
localized socio-cultural, ecological, and economic dimen-
sions. Prior studies have focused predominantly on single-
dimension strategies such as environmental management
or economic modeling, without adequately the synergistic
potential of combining traditional ecological knowledge
(Ethnoecopreneurship), collaborative stakeholder engage-
ment, and innovative creative economy practices. This
study addresses these deficiencies by presenting a multi-
faceted approach that combines these elements into a
cohesive framework.

The aim of this research is to developed an integrative
model for sustainable mangrove ecotourism by combin-
ing ethnoecopreneurship, collaboration, and the creative
economy. The authors intend to address the environmen-
tal, social, and economic challenges associated with man-
grove conservation and tourism. By emphasizing active
participation from local communities, the study seeks to
empower these communities as custodians of mangrove
ecosystems while enabling them to drive sustainable eco-
nomic benefits. Furthermore, the research highlights the
critical role of indigenous knowledge, blended with en-
trepreneurial initiatives, to innovative eco-friendly tour-
ism products. Collaborative approaches involving govern-
ments, non-governmental organizations, academics, and
local communities are central to this framework, ensur-
ing inclusive decision-making and fostering trust among
stakeholders.

The study contributes to the field by constructing new
knowledge on integrating socio-cultural and technologi-
cal dimensions into sustainable tourism. It identifies the
potential of digital tools, such as social media and e-com-
merce, to promote ecotourism and attract environmentally
conscious tourists. Capacity-building initiatives, including
training on product innovation and online marketing, are
proposed to diversify income sources and reduce reliance
on extractive practices. This novel framework not only ad-
vances the discourse on mangrove ecotourism but also
offers actionable strategies that align with the Sustainable
Development Goals (SDGs), ensuring ecological preserva-
tion and socio-economic resilience.
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2. Materials and methods

2.1. Research location

This study was conducted in mangrove areas in South
Sulawesi Province, Indonesia (Figure 1). This province is
located between 0° 12" — 8° South latitude and between
116° 48" — 122° 36' East longitude and is passed by the
equator which lies at 09, The average air temperature is
28.50 °C. This region has an area of 46,717.48 km?2 cover-
ing 21 districts and 3 cities. Topographically, the eastern
part is dominantly lowland, the southern part is dominant-
ly highland, the northern part is hilly and mountainous,
and the western part is coastal. This study was carried out
in the western mangrove area which includes Makassar
City and the Regency of Barru and Jeneponto, where eco-
tourism activities are prominent.
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Figure 1. Research location in South Sulawesi Province,
Indonesia

The study was conducted in the western mangrove areas
of South Sulawesi, specifically in Makassar City, Barru Regen-
¢y, and Jeneponto Regency, regions where ecotourism activi-
ties are well established. These areas are characterized by ex-
tensive mangrove ecosystems that provide critical ecological
services, including coastal protection, carbon sequestration,
and biodiversity conservation (Arfan et al., 2024b). Makassar
City, as an urban coastal area, faces significant anthropogenic
pressures, while Barru and Jeneponto, with their rural land-
scapes, are more influenced by traditional livelihoods such
as fisheries and aquaculture. The mangrove forests in these
regions vary in composition, with dominant species such as
Rhizophora spp. and Avicennia spp., which play a crucial role
in supporting local fisheries and maintaining water quality
(Hilmi et al., 2021). The socio-economic relevance of these
locations is underscored by the dependence of local commu-
nities on mangrove resources for sustainable livelihoods, par-
ticularly through ecotourism and fisheries. However, despite
their ecological and economic importance, these mangrove
ecosystems face degradation due to coastal development,
pollution, and unregulated tourism activities. Understanding
the ecological, social, and economic dynamics of these areas
is essential for designing effective conservation and manage-
ment strategies that integrate sustainable ecotourism prac-
tices while ensuring long-term ecosystem resilience (Arfan
et al.,, 2024b).
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2.2. Research type

This research adopted a fundamental research design to
systematically map, identify, assess, and address issues as-
sociated with mangrove ecotourism. The primary goal was
to develop a comprehensive strategy integrating ecologi-
cal, social, and economic dimensions for sustainable man-
grove management. The methodological framework com-
bined qualitative and quantitative approaches to ensure
a holistic understanding of the study area. This research
adopted a fundamental research design to systematically
map, identify, assess, and address issues associated with
mangrove ecotourism. The study involved 50 respondents,
including local government officials, community leaders,
ecotourism managers, NGO representatives, and tourists,
ensuring a diverse perspective on sustainability challenges.
Respondents were selected using proportionate stratified
random sampling, with inclusion criteria requiring direct
involvement in mangrove-related activities.

2.3. Material and methods

Primary data were collected directly from informants/re-
spondents through in-depth interviews using the Partici-
patory Rural Appraisal (PRA) and Focus Group Discussion
(FGD) approaches to gain a deeper understanding of the
specific situations, potentials, and issues faced by the com-
munity (Arfan, et al., 2024b). Participatory Rural Appraisal
(PRA) and Focus Group Discussion (FGD) are methodolo-
gies designed to empower communities by involving them
in the identification of their own needs and solutions.
PRA is a participatory approach that enables community
members to analyze their conditions and prioritize issues
through various tools, including mapping and ranking ex-
ercises, which facilitate collective understanding and action
(Diannita et al., 2021; Ngwese et al., 2018; Rayesa et al.,
2023). This method emphasizes local knowledge and en-
courages community ownership of development process-
es, making participants active researchers and planners
rather than passive subjects (Triatmanto & Natsir, 2019).
PRA engaged community members in analyzing their
socio-environmental conditions through tools such as
mapping and ranking exercises, fostering local ownership
and empowerment. FGDs provided a structured platform
for diverse stakeholders—including community leaders,
government officials, and representatives from non-gov-
ernmental organizations—to discuss issues and collabora-
tively propose solutions. The target population comprised
individuals aged 20-60 living near mangrove ecosystems.
A proportionate stratified random sampling technique
was employed to ensure representative coverage. Stratifi-
cation was based on respondents’ roles, such as fishing,
farming, tourism, and management activities. Inclusion
criteria required participants to have direct involvement
in mangrove-related activities, while exclusion criteria
omitted individuals with no connection to the ecosys-
tem. Complementary data were sourced from academic
journals, research reports, institutional records, and other

credible publications. These data provided contextual and
comparative insights for the analysis.

This study followed a structured protocol to ensure
consistency and reliability, including 1) Preparation, iden-
tification of key stakeholders and preliminary mapping of
mangrove ecotourism sites in the study area; 2) PRA Imple-
mentation: Community members conducted participatory
mapping and identified local challenges and opportunities
using PRA tools; 3) FGDs: Facilitated discussions focused
on community priorities, ecotourism management, and
sustainable practices. Sessions were recorded and tran-
scribed for analysis; 4) Data Collection: Quantitative and
qualitative data were gathered concurrently through inter-
views, observations, and PRA/FGD activities; 5) Validation:
Triangulation was used to cross-verify data from multiple
sources and ensure reliability.

2.4. Data analysis

Data were analyzed using the ASWOT model, which inte-
grates the Analytical Hierarchy Process (AHP) and SWOT
(Strengths, Weaknesses, Opportunities, Threats) analysis,
ensuring a structured decision-making framework for sus-
tainable mangrove ecotourism. AHP, developed by Saaty
(1980), ranks decision alternatives based on predefined
criteria, offering a quantitative assessment of qualitative
factors (Jovanovic et al., 2022). This method was essential
in prioritizing ecotourism sustainability strategies by as-
signing weighted scores to various internal and external
factors. In parallel, SWOT analysis systematically evaluates
strengths and weaknesses within the mangrove ecotour-
ism system while identifying opportunities and threats in
the broader environmental and socio-economic context
(Sukri et al.,, 2022). This approach is widely used in sustain-
able tourism development, as demonstrated in studies on
Rameswaram, Tamil Nadu (Mallick et al., 2020) and West
Iran (Heshmati et al., 2022), which emphasize its utility in
strategic planning.

The integration of AHP and SWOT in ASWOT model-
ing enhances decision-making by combining qualitative
and quantitative analysis. AHP refines SWOT outcomes by
prioritizing strategic alternatives through pairwise com-
parisons, reducing subjectivity, and ensuring a more data-
driven approach to sustainability planning (Heshmati et al.,
2022). This method enables the formulation of pragmatic,
hierarchical strategies, facilitating evidence-based policy
recommendations for ecotourism stakeholders. By em-
ploying ASWOT, this study not only assesses mangrove
ecotourism viability but also proposes a robust multi-cri-
teria decision-making framework, optimizing conservation,
community engagement, and economic sustainability.

The analytical tasks were conducted using Expert
Choice software, which facilitated pairwise comparisons
and calculated priority weights for each factor. The repro-
ducibility of results was ensured through detailed docu-
mentation of procedures and systematic application of
AHP and SWOT methodologies. This analytical integra-
tion allowed for the development of targeted, actionable



strategies tailored to the study’'s ecological, social, and
economic objectives.

3. Results
3.1. SWOT analysis

Mangrove Ecotourism sustainability efforts are carried out
by integrating the concepts of ethnoecopreneurship, col-
laborative, and creative economy. AHP-SWOT was applied
to analyze the integrated strategy. SWOT analysis was first
conducted based on internal and external factors. In this
study, these factors were obtained through in-depth inter-
views using PRA and FGD methods along with their scores
and weights presented in Tables 1 and 2.

Eleven strength (S) factors with weights ranging from
0.015 to 0.075 were identified. Based on the weights and
effective scores (2-4), five effective factors including S1,
S2, S3, S8 and S9 were categorized as the most significant

Table 1. Internal factors (strengths and weaknesses)
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strength factors (Table 1). High community support, sus-
tainable management models, environmentally friendly
fishing practices, strong cooperation among local stake-
holders, and internet access. These factors indicate a solid
foundation for ecotourism development, particularly in
fostering community-led conservation efforts.

Furthermore, eleven weakness factors (W) with weights
ranging from 0.010 to 0.075 were explored. Based on the
weights and effective scores (2-4), four effective factors
including W1, W2, W3, W5, W7, and W8 were found to be
the most important weakness factors among all (Table 1).
Key concerns include the dominance of local government
control (0.15), limited community participation (0.15), in-
adequate training for women'’s groups (0.15), and minimal
infrastructure development (0.15).

There were nine factors related to opportunity (O), but
among them, four factors with higher weights and scores
were selected (Table 2). These factors include O2 (the
presence of government funding and policies supporting

No. Internal factors | Weight | Rating | W x R
Strenghts
Community support around the mangrove ecotourism area is very high 0.075 4 0.30
Sustainable community management model around mangrove ecotourism area 0.075 4 0.30
Communities around the mangrove ecosystem area use environmentally friendly fishing gear 0.075 4 0.30
4 Community groups plgy an active and participatory role if there are management activities in 0.050 3 015
the mangrove ecotourism area
Characteristic and unique mangrove vegetation and wildlife 0.015 2 0.03
The culture of gotong royong in the community is still inherent 0.015 2 0.03
7 Activity/management around the mangrove ecotourism area is preceded by a meeting to reach 0015 > 003
consensus
8 | Good cooperation between farmers and fishermen and groups in the community 0.075 4 0.30
9 Fast internet access in mangrove ecotourism areas 0.075 4 0.30
10 | There are small businesses in the mangrove ecotourism area that provide visitor needs 0.020 3 0.06
11 | There are tracking facilities, shelters, boats, photo spots that are a favorite place for visitors 0.020 3 0.06
Sub Total 0.51 1.86
Weaknesses
1 Mangrove management is still fully managed and controlled by the local government 0.075 2 0.15
2 | Not fully involving the community in mangrove management 0.075 2 0.15
3 Empowerment and trainings for women’s groups are still very low 0.050 3 0.15
4 No mangrove ecotourism guide 0.010 4 0.04
5 giﬂli(;iae;:g;j;nfrastructure in and around the mangrove ecotourism area are still very minimal 0075 > 015
6 Educational facilitigs .provided are only in the form of information displays of mangrove plans 0010 4 0.04
and areas so that visitors do not have other options to appreciate nature
7 | The entrepreneurial interest of the community around the mangrove ecotourism area is still low 0.050 3 0.15
8 | Coordination between community groups around the mangrove ecotourism area is still low 0.050 3 0.15
9 | There is no common perception/understanding of ecopreneurship-based management 0.010 4 0.04
10 | Lack of individual involvement if the management is based on fishermen/fishermen groups 0.015 4 0.06
11 | Clean water for drinking/consumption is very limited 0.070 2 0.14
Sub Total 0.49 1.22
Total 1
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Table 2. External factors (opportunities and threat)

No. Internal factors | Weight | Rating | W x R
Opportunities
1 There is a funding agency/CSR, especially in mangrove planting 0.025 2 0.05
> LTgtlsumrfiasr:;a;i;r; of mangrove ecotourism systems, management, and policies that support the 0075 4 030
3 |There is planning, management and development of mangrove ecotourism areas 0.050 3 0.15
4 | Many researchers have visited and conducted studies 0.025 2 0.05
5 | Transportation access to the ecotourism area is very easy 0.050 3 0.15
6 | Allocation of funds for mangrove ecotourism development from local government 0.075 4 0.30
7 | Concerns of environmental groups 0.025 2 0.05
8 | The location of mangrove ecotourism is very strategic to open business opportunities 0.075 4 0.30
9 Managers provide employmen.t opportunities for local communities and entrepreneurship 0075 4 030
around the mangrove ecotourism area
Sub Total 0475 1.65
Threat
1 Visitors are decreasing 0.075 2 0.15
2 | Plastic waste found in and around mangrove areas 0.025 4 0.10
3 | Competition in the tourism business 0.025 4 0.10
4 | The education level of the community is still very low 0.050 3 0.15
5 22;123?;51 tmhggzggfsconflicts of interest between local communities and mangrove 0075 > 015
Sometimes financial assistance is still focused on certain groups, causing jealousy 0.050 3 0.15
Many of the stalls available in the mangrove ecotourism area are not functioning 0.075 2 0.15
Understanding of the creative economy is still low 0.025 4 0.10
9 SC(-:‘oxmmunity concerns about visitors who only use the ecotourism area as a place to date/free 0125 4 050
Sub Total 0.525 1.55
Total 1
ecotourism, O6 (indicates a commitment to conservation 4 o)
and economic development), O8 (the strategic location of
the ecotourism area, and O9 (employment opportunities 3
generated by ecotourism). Threats FT) include nipe fa.ctors gl paguzrentt
(Table 2), and there are four effective threats with higher 2
weights (0.025-0.125) and scores (2—4) that can negatively
affect sustainable ecotourism, including (1) inappropriate | gl
visitor behavior (T9); (2) declining number of visitors (T1); N
(3) low education levels (T4); (4) internal conflicts (T5); and w : s
(5) unequal financial aid distribution (T6). Furthermore, de- 0
termining the selected strategy on SWOT, this can be done T 7 T 1 ? T i it 1
on the Internal Strategy Factor Analysis Summary (IFAS) -1
and External Strategy Factor Analysis Summary (EFAS) el il
through the SWOT chart. This is shown in Figure 2. 2
Figure 2 illustrates the strategic positioning derived
from a SWOT (Strengths-Weaknesses-Opportunities- 3
Threats) analysis, plotted on a cartesian coordinate system.
The matrix is divided into four quadrants, each represent- ST

ing a different strategic approach. Quadrant |, located in
the upper-right section, corresponds to the aggressive
strategy where strengths and opportunities dominate. This
strategy emphasizes the utilization of internal strengths
to capitalize on external opportunities and is particu-
larly suited for proactive and growth-oriented initiatives.

Figure 2. The SWOT analysis diagram is in Quadrant |

Quadrant Il, situated in the lower-right section, represents
the diversification strategy, which seeks to address internal
weaknesses while leveraging external opportunities. This



approach often involves capacity building and structural
improvements. Quadrant Ill, found in the lower-left sec-
tion, indicates the defensive strategy, which focuses on
minimizing threats and addressing weaknesses to stabi-
lize operations in challenging environments. Lastly, Quad-
rant IV, located in the upper-left section, reflects the turn-
back strategy, wherein internal strengths are deployed to
counter external threats, ensuring resilience against unfa-
vorable conditions.

Based on the results depicted in the Figure 2, the se-
lected strategy falls within Quadrant I, confirming that
an aggressive approach is the most appropriate. The red
marker, positioned at coordinates (0.725, 1.05), indicates
that the strengths and opportunities in this context signifi-
cantly outweigh weaknesses and threats. These strategies
include: 1) Management of ecotourism areas fully involves
local communities starting from planning, monitoring and
utilization of ecotourism areas by adhering to a system
of openness, collaboration and consensus (S1, S2, S3, S6,
S7, S8, S11, 02, 03, 06, O7). 2) Strengthening regional
regulations and policies as well as collaborative man-
grove ecotourism development with the involvement of
all relevant parties, including the community, government,
academics and environmentalists (S2, S4, S5, 02, 04, 06).
3) Developing the potential of mangrove forest resources
as an ecotourism area by highlighting the characteristics
and uniqueness of mangrove vegetation and wildlife and
adding supporting facilities and infrastructure that are
an attraction (S3, S4, S5, S8, S10, S11, 03, 06, 08, 09).
4) Provide opportunities for community groups/NGOs/
CSR/Researchers to work together with managers in the
development of ecotourism while prioritizing the interests,
social, cultural and economic conditions of local communi-
ties (S2, S4, S6, S10, O1, 02, 04, 06, 09). 5) Development
of conventional business and sales models into online/e-
commerce-based business models (S3, S4, S5, S9, S10, 02,
03, 05, 08). 6) Development of an ecotourism promotion
model using an online system (using the web, tiktok, ins-
tagram, facebook) by highlighting the uniqueness of the
area, facilities and infrastructure that are visitors' favor-
ites (S4, S5, S9, S10, S11, O1, O3, 04, 05, O7). 7) Provide
training and assistance to groups and individuals on how
to make products from mangroves and online marketing
systems (S1, S2, S8, S9, 05, 09, 010).

3.2. SWOT-AHP integration using expert
choice

The results of the SWOT analysis were then integrated
into AHP using the expert choice application. This process
includes four branches corresponding to the SWOT cri-
teria: Strengths, Weaknesses, Opportunities, and Threats.
The results show that the highest consecutive priority is
to maximize strengths with a value of 0.296, followed by
taking advantage of opportunities, avoiding threats, and
minimizing weaknesses (Figure 3). Each criterion also has
sub-factors, each with its own priority value, and these
sub-factors are used to formulate strategies. The types of
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strategies formed are as follows: 7 Strenght-Opportunity
(SO) strategies (Figure 4), 6 Strenght-Threat (ST) strategies
(Figure 5), 6 Weakness-Opportunity (WO) strategies (Fig-
ure 6), and 7 Weakness-Threat (WT) strategies (Figure 7).

Priorities with respect to:
Goal: Mangrove i inabil Based o...

Strengths 296 I
Weaknesses
Opportunities
Threats 247 I
Inconsistency = 0.

Figure 3. Comparison chart between SWOT criteria

Priorities with respect to:
Goal: Mangrove inabil Based on
>Strengths

S1.Community support around the mangrove ecotourism area is very high 161 |
52 Sustainable community management model around mangrove ecotou... .161 [
$3.C ies around the Gl area use
S4.Community groups play an active and participatory role if there are m... .081 [N

S5.Characteristic and unique mangrove vegetation and wildlife 016 N

56.The culture of gotong royong in the community is still inherent 016 W

57.Activity/management around the mangrove ecotourism area is prece... .016 [l

S8.Kerjasama yang baik antara petambak dan nelayan serta kelompok-k... .161 [
S9.Fast internet access in mangrove ecotourism areas
510.There are small businesses in the mangrove ecotourism area that pr... .032 N
S11.There are tracking facilities, shelters, boats, photo spots that are a f.. .032 N
Inconsistency = 0.

Figure 4. Comparison chart between factors on the element
of strength (strength)

In Figure 3 the comparison between SWOT criteria shows
that strenght (strength) is the highest criterion followed by
opportunities, threats and weaknesses with a value of 0.296,
0.263, 0.247 and 0.194 respectively. Furthermore, the com-
parison graph between factors on the strength element (Fig-
ure 4) seen that the strength factors that can be prioritized
to be maximized are Community support around the man-
grove ecotourism area is very high (S1); Sustainable commu-
nity management model around the mangrove ecotourism
area (S2); Communities around the mangrove ecosystem
area use environmentally friendly fishing gear (S3); Good
cooperation between farmers and fishermen and groups in
the community (S8) and fast internet access in the mangrove
ecotourism area (S9). Each value is 0.161.

Pmr‘vtves}w‘vﬂ!resnectw

Goal: Mangrove Based on
>Weaknesses

W1.Mangrove management is still fully managed and controlled by the lo... 123 [N
W2.Not fully involving the community in mangrove management &

W3.Empowerment and trainings for women's groups are still very low
W4.No Mangrove ecotourism guide

WS Facilities and infrastructure in and around the mangrove ecotourism ... .123 [
Wé.Educational facilities provided are only in the form of information disp... .033 NN

W7.Minat enterpreneur masyarakat disekitar kawasan ekowisata mangr... .123 [
W8.The entrepreneurial interest of the community around the mangrove ... .123 I
W9.There is no common of ip-ba...

W10.Lack of individual involvement if the management is based on fisher... .049 [N

W11.Clean water for drinking/consumption is very limited
Inconsistency = 0.

Figure 5. Comparison chart between factors on the element
of weakness (weakness)

In Figure 5 show that the weakness factors that can
be prioritized for minimization are mangrove management
is still fully managed and controlled by the local govern-
ment (W1); Has not involved the community as a whole in
mangrove management (W2); Empowerment and training
for women'’s groups is still very low (W3); Facilities and in-
frastructure in and around the mangrove ecotourism area
are still very minimal and damaged (W5); The entrepre-
neurial interest of the community around the mangrove
ecotourism area is still low (W8) and coordination between
community groups around the mangrove ecotourism area
is still low (W9). Each value is 0.123.
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Priorities with respect to:
Goal: Mangrove C inabil Based on
>Threats

TLVisitors are decreasing.

T2.Plastic waste found in and around mangrove areas
T3.Competition in the tourism business

T4.The education level of the community is still very low
T5.Sometimes there are conflicts of interest between local communities .. .097 NN
T6.Sometimes financial assistance is still focused on certain groups, causi...

T7.Many of the stalls available in the mangrove ecotourism area are not f... .097 NN
T8.Understanding of the creative economy is still low K
T9.Community concerns about visitors who only use the ecotourism area ... 323 I

Inconsistency = 0.

Figure 6. Comparison chart between factors on the
opportunity element

In Figure 6 show that the opportunity factors that can
be prioritized to be utilized are the implementation of sys-
tems, management, and policies for mangrove ecotourism
ecosystems that support (O2); Allocation of funds for man-
grove ecotourism development from local governments
(O6); Mangrove ecotourism location is very strategic to
open business opportunities; (O8) and managers provide
employment opportunities for local communities and
entrepreneurship around the mangrove ecotourism area
(09). Each acquisition value is 0.182.

Pl"lﬂr‘ltles}w"ﬁ! respect to:

Goal: Mangrove i Based on
>Opportunities

030 N

of mangs systems, and.. .182 I
03.There is planning, management and development of mangrove ecoto... .091 [N
04.Many researchers have visited and conducted studies <030 N
0! access to th ism area is very easy <091 I
06.Allocation of funds for mangrove ecotourism development from local . .152 I
07.Concerns of environmental groups <030 N
08.The location of mangrove ecotourism is very strategic to open busine... .152 I
09.Managers provide for local iesa.. 182 [

Inconsistency = 0.

O1.There is a funding agency/CSR, especially in mangrove planting

Figure 7. Comparison chart between factors on the element
of threats

In Figure 7 show that the threat factor that can be
prioritized most to be avoided is the community’s con-
cern about visitors who only use the ecotourism area as a
place to date/free sex (T9). The value is 0.323. Prioritization
between strategies tries to compare between strategies
obtained from the SWOT matrix. The graph of the value
acquisition can be seen as in Figure 8.

Priorities with respect to:
Goal: Mangrove Ecotourism Sustainability Management Strategy Based o...

501. of areas fully involves local ities st... .070 I
S03.Develop the potential of mangrove forest resources as an ecotouri
ST5.Allocation of funds for the provision of clean water needs in the ecoto...

505.Development of conventional business and sales models into online/... .057 NG

507.Provide training and assistance to groups and individuals on how to.. 054 NG
S04.Provide ies for i
ST6.Empowerment and training on processing mangrove fruits into econo... 045 | NEEEEEG_—_—
ST3Full i in through for... .044 N
WO1.Periodic annual event activities to attract visitors by presenting imp... .044 NEEEEEG_—G—

041 I

o3 I

WO2.Develop and maintain an attitude of openness and cooperation betw... .

ST2.Community development around the ecotourism area to utilize the ... .

WO04.Waste management and provision of trash can facilities in and arou... .038 NN
S02. regional i ind policies as well as collaborati.. .037 NN
506.Development of an ecotourism promotion model using an online syst.. .034 [
WT1.Mobilize the community as the front guard for security so that there.. .033 I
WOS.Collaboration with various parties in terms of effective promotion an... .032 I
ST4.Imps ion and between ity compon... 029 N
'WO3.Conducting online promotion of ecotourism areas by highlighting the... .029 NN
WT3.Provision of clean water through PDAM and boreholes, as well as trai... .029 [
WT2.I d between ity compon... .027 I
WT7.Meningkatkan peran serta semua elemen masyarakat baik peroran... .027
ST1.Workshop on mangrove processing and marketing strategies by invit.. .024
WT4.Provision of trash can facilities in and around the mangrove ecotouri.. .024 [N
WT6.Empowerment and training of women's groups in processing mangro... .024 N
WO6.Make local regulations on ecotourism management based on socio-... .023 N
WTS.Conducting online promotion of ecotourism areas through social me... .021 [N

Figure 8. Comparison chart between strategies

Based on Figure 8, the best strategy that can be ap-
plied in the management of mangrove ecotourism sus-
tainability based on ethno-ecopreneurship integration,
collaborative and creative economy is the management of
ecotourism areas fully involving local communities starting

from planning, monitoring and utilization of ecotourism
areas by adhering to a system of openness, collaboration
and consensus (SO1) with a value of 0.070; Developing the
potential of mangrove forest resources as an ecotourism
area by highlighting the characteristics and uniqueness
of mangrove vegetation and wildlife and the addition of
supporting facilities and infrastructure that are an attrac-
tion (SO3) with a value of 0.064; Collaboration with vari-
ous parties in terms of effective promotion and marketing
by utilizing social media, websites, brochures, and other
promotions (ST5) with a value of 0.059; Development of
conventional business and sales models into online/e-
commerce-based business models (SO5) with a value of
0.057 and Providing training and assistance to groups and
individuals on how to make products from mangroves and
online marketing systems (SO7) with a value of 0.054.

4. Discussion

Innovation in tourism is expected to support sustainable
development goals by integrates ethnoecopreneuship,
collaborative, creative economy to formulate sustainable
mangrove ecotourism strategies. This study formulates the
5 best strategies, the first is the management of ecotour-
ism areas that fully involve local communities starting from
planning, supervising and utilizing ecotourism areas by
adhering to a system of openness, collaboration and con-
sensus (S01). This strategy requires the full participation of
local communities in the entire ecotourism management
process, starting from planning, supervision and utiliza-
tion, by promoting openness, collaboration and consen-
sus. This is in line with the study by Singgalen (2020) that
a community-based ecotourism approach combined with
the Higaro culture in North Halmahera has succeeded in
preserving and utilizing mangrove forests to support com-
munity livelihoods. In addition, research by Chamberland-
Fontaine et al. (2022) revealed that increasing local com-
munity awareness regarding the socio-ecological merits
of mangrove ecosystems and company support for man-
grove restoration have been effective in promoting sus-
tainable mangrove management. However, the challenge
lies in implementing the management plan and expanding
collaboration and reguler communication among stake-
holders (Akram et al., 2023). This underscores the need for
a stronger focus on strategies to enhance communication,
collaboration, and trust among diverse stakeholders.
Collaborative approaches can be formalized through
legal frameworks and within mangrove management
plans. At the legislative and policy level, there should be
greater emphasis on the responsibilities of local govern-
ments (Cann, 2018). Local governments, endowed with
power, resources, and responsibilities, should actively
identify priority areas for community development and
engage in cross-boundary tourism projects to effectively
regulate their activities (Karpiuk et al., 2019). Moreover, the
involvement of all stakeholders, including local communi-
ties and non-governmental organizations, is leading to a



more sustainable approach to mangrove management (Ar-
fan et al, 2023a; Djosetro & Behagel, 2020). Participation
of local communities can actively support conservation
measures, provided these measures also support their live-
lihoods (Lavieren et al., 2012). Furthermore, local residents
should be encouraged to participate in the tourism indus-
try and explore careers in tourism, with the expectation of
attracting young individuals to return and work in the area
after completing their education (Sangchumnong, 2019).

The second strategy is to develop the potential of man-
grove forest resources as an ecotourism area by highlight-
ing the characteristics and uniqueness of mangrove vege-
tation and wildlife as well as the addition of supporting fa-
cilities and infrastructure that are an attraction (SO3). This
strategy focuses on highlighting the characteristics of the
mangrove ecosystem, showcasing mangrove vegetation,
wildlife, and enhancing the visitor experience by adding
supporting facilities and infrastructure. The research site
has a fairly well-maintained mangrove ecosystem. Based
on a study conducted by Askar et al. (2021), the ecological
dimensions of mangroves in Jeneponto are categorized
as sustainable and can be managed well. However, ensur-
ing long-term sustainability necessitates stakeholder col-
laboration, particularly in increasing mangrove vegetation
thickness. Additionally, improving service quality is crucial,
as the recreational potential of ecosystems is influenced by
factors such as accessibility, uniqueness, and infrastructure
(Prodanova & Varadzhakova, 2022). Moreover, the devel-
opment of ecotourism facilities must integrate ecologi-
cal considerations, utilizing modern and environmentally
friendly materials and technologies (Fattah et al., 2020).
Beyond mangroves, the broader recreational potential of
forests plays a crucial role in balancing social and pro-
tective functions, influenced by variables such as habitat
humidity, stand age, slope, density, undergrowth presence,
soil cover, and species composition (Dudek, 2017). These
factors collectively determine the suitability of forests for
ecotourism and recreational activities, reinforcing the need
for comprehensive management strategies that align con-
servation goals with sustainable tourism development.

The third strategy is collaboration with various stake-
holders for effective promotion and marketing through
channels like social media, websites, brochures, and other
promotional tools is essential for attracting visitors and
raising awareness (ST5). Studi Vandarakis et al. (2019) in
Rhodes Island, Greece, that factors such as the friendliness
of the local population, guaranteed security, and adequate
infrastructure have contributed to the increased value of
tourism. Both the natural and social potencial of a tourist
site need need to be promoted in a modern way for tour-
ism promotion and development that is aligned with mul-
tidimensional social and financial aspects. The real poten-
tial for value creation through the integration of tourism
experiences with creative content and concepts can attract
new target groups, improve the image and competitive-
ness of tourist destinations, and support the growth of
creative industries (Sangchumnong, 2019).
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Another effective strategy involves transitioning tradi-
tional business and sales models into online and e-com-
merce-based models (SO5). The last, providing training
and assistance to groups and individuals on how to make
products from mangroves and online marketing systems
(SO7). These two strategies are interlinked and underscore
the importance of embracing digital technology and offer-
ing training to improve mangrove-derived products. This is
in line with findings by (Arifanti et al., 2022) who proposed
a SWOT sustainable mangrove development strategy to
create mangrove processed commodities through aware-
ness-raising and community training. Furthermore, studies
by Titisari et al. (2022) on sustainable ecotourism strate-
gies for achieving development goals emphasize the need
to develop website networks, facilities, and mangrove for-
est products.

These strategies that have been formulated are sup-
ported by relevant studies and examples from different re-
gions, highlighting the importance of community engge-
ment, ecological considerations, effective promotion, and
embracing digital technologies in sustainable mangrove
ecotourism management. Digital technology in the sus-
tainable management of mangrove ecotourism. The au-
thors suggest that future studies are needed to design
mangrove ecotourism governance models to support the
SDGs.

5. Conclusions

This study highlights the importance of integrating ethno-
ecopreneurship, collaboration, and the creative economy
in ensuring the sustainability of mangrove ecotourism in
Indonesia. The findings reveal that active community par-
ticipation, resource optimization, digital transformation,
and strategic promotion are key drivers of sustainable de-
velopment in this sector. The SWOT-AHP analysis provided
a structured framework to assess internal and external fac-
tors, guiding the formulation of seven Strength-Oppor-
tunity (SO) strategies, six Strength-Threat (ST) strategies,
six Weakness-Opportunity (WO) strategies, and seven
Weakness-Threat (WT) strategies. The selected aggres-
sive strategies (Quadrant |) underscore the potential of
community-inclusive ecotourism management, infrastruc-
ture development, digital marketing, and entrepreneurial
training to enhance resilience and sustainability.

This study contributes to existing knowledge by pre-
senting an innovative interdisciplinary model that inte-
grates traditional ecological knowledge with modern eco-
nomic and technological advancements. Unlike previous
studies that focused solely on conservation or economic
benefits, this research bridges socio-cultural, ecologi-
cal, and economic dimensions, providing a more holistic
framework for sustainable tourism.

Despite its contributions, the study has some limita-
tions, including its regional focus, which may affect gen-
eralizability, and the need for long-term impact assess-
ments to validate the effectiveness of proposed strategies.
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Future research should explore adaptive governance mod-
els and assess the role of digital ecosystems in optimizing
ecotourism. By refining and expanding these strategies,
mangrove ecotourism can serve as a model for sustain-
able tourism, balancing environmental conservation with
economic growth and social empowerment.

Acknowledgements

This work was supported by Ministry of Education and
Culture Republik of Indonesia, the Directorate General
of Higher Education, Research, and Technology (DRTPM
DIKTI), and Universitas Negeri Makassar.

Author contributions

Conceptualization, Sukri Nyompa, Amal Arfan, and Mu-
hammad Rakib; methodology, Amal Arfan; software, Mu-
hammad Faisal Juanda; validation, Amal Arfan and Sukri
Nyompa; investigation, Amal Arfan, Irwansyah Sukri, and
Muhammad Faisal Juanda; writing-original draft prepara-
tion, Muhammad Faisal Juanda and Irwansyah Sukri; writ-
ing-review and editing, Sukri Nyompa, Amal Arfan, and
Muhammad Rakib; supervision, Sukri Nyompa, and Amal
Arfan; funding acquisition, Sukri Nyompa, Amal Arfan, and
Muhammad Rakib. All authors have read and agreed to
the published version of the manuscript.

References

Afonso, F., Félix, P. M., Chainho, P., Heumdiller, J. A., de Lima, R. F.,
Ribeiro, F., & Brito, A. C. (2021). Assessing ecosystem services
in mangroves: Insights from Sdo Tomé Island (Central Africa).
Frontiers in Environmental Science, 9, Article 501673.
https://doi.org/10.3389/fenvs.2021.501673

Ahmad, Y., & Suratman, M. N. (2021). The roles of mangroves in
sustainable tourism development. Mangroves: Ecology, Biodi-
versity and Management (pp. 401-417). Springer.
https://doi.org/10.1007/978-981-16-2494-0_17

Akram, H., Hussain, S., Mazumdar, P., Chua, K. O., Butt, T. E.,, &
Harikrishna, J. A. (2023). Mangrove health: A review of func-
tions, threats, and challenges associated with mangrove man-
agement practices. Forests, 14(9), 1-38.
https://doi.org/10.3390/f14091698

Arfan, A, Maru, R, Nyompa, S., Sukri, I., & Juanda, M. F. (2024a).
Analysis of mangrove density using NDVI and macrobenthos
diversity in Ampekale Tourism Village South Sulawesi, Indone-
sia. Jurnal Sylva Lestari, 12(2), 230-241.
https://doi.org/10.23960/jsl.v12i2.788

Arfan, A, Muin, M. A, Hasriyanti, Yusuf, M., & Sukri, . (2023a).
Silvofishery ecopreneurship — strategi untuk pengembangan
ekosistem mangrove sebagai kawasan budi daya berkelanjutan
[Silvofishery ecopreneurship — a strategy for developing man-
grove ecosystem as a sustainable aquaculture area). Jurnal Ke-
bijakan Sosial Ekonomi Kelautan Dan Perikanan, 13(1), 79-87.
https://doi.org/10.15578/jksekp.v13i1.12339

Arfan, A, Sanusi, W., Rakib, M., Juanda, M. F., & Sukri, I. (2024b).
Mangrove ecosystem management strategy to support sus-
tainable development goal 14. Environmental Research, Engi-
neering and Management, 80(1), 64-76.

https://doi.org/10.5755/j01.erem.80.1.33887

Arfan, A, Side, S., Nyompa, S., Maru, R, Sukri, I, & Juanda, M. F.
(2023b). Structure and composition of mangrove vegetation
in the Lakkang Delta and Lantebung, Makassar City, South
Sulawesi, Indonesia. Forum Geografic, 22(2), 151-158.
https://doi.org/10.5775/fg.2023.2.3579

Arifanti, V. B., Sidik, F., Mulyanto, B., Susilowati, A., Wahyuni, T.,
Subarno, Yulianti, Yuniarti, N., Aminah, A., Suita, E., Karlina, E.,
Suharti, S., Pratiwi, Turjaman, M., Hidayat, A, Rachmat, H. H.,
Imanuddin, R, Yeny, I, Darwiati, W., ... Novita, N. (2022). Chal-
lenges and strategies for sustainable mangrove management
in Indonesia: A review. Forests, 13(5), 1-18.
https://doi.org/10.3390/f13050695

Askar, H., Tahang, H., Sutinah, S., Fakhriyyah, S., Bahar, A, Tres-
nati, J., & Tuwo, A. (2021). Short communication: Using ecolog-
ical parameters to assess the sustainability of mangrove eco-
tourism in Jeneponto, South Sulawesi, Indonesia. Biodiversitas,
22(8), 3571-3577. https://doi.org/10.13057/BIODIV/D220858

Atun, R. A, Nafa, H., & Tiirker, O. O. (2019). Envisaging sustainable
rural development through context-dependent tourism: Case
of northern Cyprus. Environment, Development and Sustain-
ability, 21, 1715-1744.
https://doi.org/10.1007/s10668-018-0100-8

Baloch, Q. B., Shah, S. N., Igbal, N., Sheeraz, M., Asadullah, M., Ma-
har, S., & Khan, A. U. (2023). Impact of tourism development
upon environmental sustainability: A suggested framework for
sustainable ecotourism. Environmental Science and Pollution
Research, 30(3), 5917-5930.
https://doi.org/10.1007/s11356-022-22496-w

Basyuni, M., Bimantara, Y., Siagian, M., Wati, R., Slamet, B., Sulis-
tiyono, N., Nuryawan, A., & Leidonad, R. (2018). Developing
community-based mangrove management through eco-tour-
ism in North Sumatra, Indonesia. IOP Conference Series: Earth
and Environmental Science, 126(1), Article 12109.
https://doi.org/10.1088/1755-1315/126/1/012109

Bimrah, K., Dasgupta, R, Hashimoto, S., Saizen, I, & Dhyani, S.
(2022). Ecosystem services of mangroves: A systematic review
and synthesis of contemporary scientific literature. Sustainabil-
ity, 74(19), Article 12051. https://doi.org/10.3390/su141912051

Cann, K. D. (2018). Untangling the roots of the mangrove tree:
Seeking successful co-management of a coastal/marine protect-
ed area in Panama [Master's thesis, The George Washington
University]. ProQuest.

Chamberland-Fontaine, S., Thomas Estrada, G., Heckadon-More-
no, S., & Hickey, G. M. (2022). Enhancing the sustainable
management of mangrove forests: The case of Punta Galeta,
Panama. Trees, Forests and People, 8, Article 100274.
https://doi.org/10.1016/j.tfp.2022.100274

Debrot, A. O., Veldhuizen, A, Burg, S. W. K. Van Den, Klapwijk, C. J,,
Islam, N., Alam, 1., Ahsan, N., Ahmed, M. U, Hasan, S. R, Fadi-
lah, R, Noor, Y. R, Pribadi, R., Rejeki, S., Damastuti, E., Koop-
manschap, E., Reinhard, S., Terwisscha van Scheltinga, C., Ver-
burg, C., & Poelman, M. (2020). Non-timber forest product
livelihood-focused interventions in support of mangrove res-
toration: A call to action. Forest, 11(11), Article 1224.
https://doi.org/10.3390/f11111224

Dharmawan, B., Bocher, M., & Krott, M. (2016). The failure of the
mangrove conservation plan in Indonesia: Weak research and
an ignorance of grassroots politics. Ocean & Coastal Manage-
ment, 130, 250-259.
https://doi.org/10.1016/j.ocecoaman.2016.06.019

Diannita, R,, Muslih, M., Wijayanti, N., & Fatayati, U. (2021). Partici-
patory Rural Appraisal (PRA) for the development of safe weav-
ing bamboo production through community empowerment to


https://doi.org/10.3389/fenvs.2021.501673
https://doi.org/10.1007/978-981-16-2494-0_17
https://doi.org/10.3390/f14091698
https://doi.org/10.23960/jsl.v12i2.788
https://doi.org/10.15578/jksekp.v13i1.12339
https://doi.org/10.5755/j01.erem.80.1.33887
https://doi.org/10.5775/fg.2023.2.3579
https://doi.org/10.3390/f13050695
https://doi.org/10.13057/BIODIV/D220858
https://doi.org/10.1007/s10668-018-0100-8
https://doi.org/10.1007/s11356-022-22496-w
https://doi.org/10.1088/1755-1315/126/1/012109
https://doi.org/10.3390/su141912051
https://doi.org/10.1016/j.tfp.2022.100274
https://doi.org/10.3390/f11111224
https://doi.org/10.1016/j.ocecoaman.2016.06.019

320 S. Nyompa et al. Integration of ethnoecopreneuship, collaborative, and creative economy as an effort for sustainability of mangrove...

improve health and safety of bamboo weaving craftsmen in
Mojorejo, Ponorogo, East Java, Indonesia. International Journal
of Community Service, 1(3), 243-252. https://doi.org/10.51601/
internationaljournalofcommunityservice.v1i3.44

Djosetro, M., & Behagel, J. H. (2020). Building local support for a
coastal protected area: Collaborative governance in the Bigi
Pan Multiple Use Management Area of Suriname. Marine Pol-
icy, 112, Article 103746.
https://doi.org/10.1016/j.marpol.2019.103746

Dudek, T. (2017). Recreational potential as an indicator of acces-
sibility control in protected mountain forest areas. Journal of
Mountain Science, 14(7), 1419-1427.
https://doi.org/10.1007/s11629-016-4018-z

Emerson, K., Nabatchi, T, & Balogh, S. (2012). An integrative
framework for collaborative governance. Journal of Public Ad-
ministration Research and Theory, 22(1), 1-29.
https://doi.org/10.1093/jopart/mur011

Eunike, A., Hardiningtyas, D., Kartika, S. I., & Andronicus. (2018).
Sustainability analysis of beach and mangrove tourism in Clun-
gup beach, Malang regency of East Java. Economic and Social
of Fisheries and Marine Journal, 6(1), 1-13.
https://doi.org/10.21776/ub.ecsofim.2018.006.01.01

Fattah, M., Utami, T. N., & Intyas, C. A. (2020). Cost-benefit analysis
of bee Jay Bakau resort probolinggo mangrove ecotourism
management. Ecology Environment & Conservation, 26, 70-75.

Firchow, P., & Gellman, M. (2021). Collaborative methodologies:
Why, how, and for whom? PS: Political Science & Politics, 54(3),
525-529. https://doi.org/10.1017/51049096521000330

Hag, S. M., Pieroni, A,, Bussmann, R. W., Abd-ElGawad, A. M., & EI-
Ansary, H. O. (2023). Integrating traditional ecological knowl-
edge into habitat restoration: Implications for meeting forest
restoration challenges. Journal of Ethnobiology and Ethnomedi-
cine, 719(1), 1-19. https://doi.org/10.1186/s13002-023-00606-3

Harper, G. (2021). Sustainable development and the creative econ-
omy. Creative Industries Journal, 14(2), 107-108.
https://doi.org/10.1080/17510694.2021.1952735

Hayati, L., & Bahtera, N. I. (2020). The role of mangrove ecotour-
ism towards the environmental sustainability in Bangka Re-
gency. IOP Conference Series: Earth and Environmental Science,
599(1), Article 012078.
https://doi.org/10.1088/1755-1315/599/1/012078

Heshmati, M., Gheitury, M., & Shadfar, S. (2022). Factors affecting
possibility of ecotourism development and sustaining natu-
ral resources using SWOT approach in west Iran. International
Journal of Geoheritage and Parks, 10(2), 173-183.
https://doi.org/10.1016/j.ijgeop.2022.03.004

Hidayat, A, & Dessy, R. (2021). Deforestation of Mangrove eco-
systems on Tanakeke Island, South Sulawesi, Indonesia. Jurnal
Ilmu Dan Teknologi Kelautan Tropis, 13(3), 439-454.
https://doi.org/10.29244/jitkt.v13i3.38502

Hilmi, E., Amron, Sari, L. K, Cahyo, T. N., & Siregar, A. S. (2021).
The mangrove landscape and zonation following soil prop-
erties and water inundation distribution in Segara Anakan
Cilacap. Jurnal Manajemen Hutan Tropika, 27(3), 152-164.
https://doi.org/10.7226/jtfm.27.3.152

Jovanovic, R, Garcia, F. A, & Cortés-Macias, R. (2022). Evaluation
of suitability areas for ecotourism using multi-criteria analysis.
The case of central Serbian viticultural region. European Jour-
nal of Geography, 13(3), 19-41.
https://doi.org/10.48088/ejg.r.jov.13.3.019.041

Karpiuk, Z., Antypiuk, O., & Kacharovskyi, R. (2019). Cross-border
utc of volyn: Socio-geographical backgrounds of tourism and
recreation development. European Journal of Geography, 10(4),
53-69.

Ketut Ginantra, I. (2022). Perspective chapter: Mangrove conserva-
tion — an ecotourism approach. In Mangrove biology, ecosys-
tem, and conservation (pp. 1-41). IntechOpen.
https://doi.org/10.5772/intechopen.109253

Kisi, N. (2019). A strategic approach to sustainable tourism de-
velopment using the A'WOT hybrid method: A case study of
Zonguldak, Turkey. Sustainability, 11(4), Article 964.
https://doi.org/10.3390/su11040964

Kumar, S., Hasija, N., Kumar, V., & Sageena, G. (2023). Ecotourism:
A holistic assessment of environmental and socioeconomic
effects towards sustainable development. Current World Envi-
ronment, 18(2), 589-607. https://doi.org/10.12944/cwe.18.2.14

Lavieren, H. Van, Spalding, M., Alongi, D. M., Kainuma, M., Cliisen-
er-Godt, M., & Adeel, Z. (2012). Securing the future of man-
groves: A policy brief. United Nations University, Institute for
Water, Environment and Health.

Ma, B., Cai, Z, Zheng, J., & Wen, Y. (2019). Conservation, ecotour-
ism, poverty, and income inequality — a case study of nature
reserves in Qinling, China. World, 115, 236-244.
https://doi.org/10.1016/j.worlddev.2018.11.017

Makhanyela, D. S., Nkosi, G. S., Tshabalala, S. P., & Gumede, T. K.
(2024). Comprehensive participation: A theoretically hailed yet
practically disregarded approach to sustainable ecotourism.
Geojournal of Tourism and Geosites, 52(1), 276-285.
https://doi.org/10.30892/gtg.52127-1204

Mallick, S. K., Rudra, S., & Samanta, R. (2020). Sustainable ecotour-
ism development using SWOT and QSPM approach: A study
on Rameswaram, Tamil Nadu. International Journal of Geoherit-
age and Parks, 8(3), 185-193.
https://doi.org/10.1016/j.ijgeop.2020.06.001

Martinez-Espinosa, C., Wolfs, P., Vande Velde, K., Satyanaraya-
na, B, Dahdouh-Guebas, F., & Hugé, J. (2020). Call for a col-
laborative management at Matang Mangrove Forest Reserve,
Malaysia: An assessment from local stakeholders’ view point.
Forest Ecology and Management, 458, Article 117741.
https://doi.org/10.1016/j.foreco.2019.117741

Ngwese, N. M,, Saito, O., Sato, A, Boafo, Y. A, & Jasaw, G. (2018).
Traditional and local knowledge practices for disaster risk re-
duction in Northern Ghana. Sustainability, 10(3), Article 0825.
https://doi.org/10.3390/su10030825

Prodanova, H., & Varadzhakova, D. (2022). How individual scores
affect the final expert-based assessments of ecosystem servic-
es: Range and mean scores analysis of natural heritage supply
maps. European Journal of Geography, 13(4), 74-97.
https://doi.org/10.48088/ejg.h.pro.13.4.074.097

Rayesa, N. F., Fibrianingtyas, A, Ali, D. Y., Estiasih, T., Bella, L, &
Maizura, M. (2023). Identification the rural economic potency
using participatory rural appraisal (PRA) to devise development
strategies. IOP Conference Series: Earth and Environmental Sci-
ence, 1153(1), Article 012027.
https://doi.org/10.1088/1755-1315/1153/1/012027

Rejeki, S., Debrot, A. O., Brink, A. M. van den, Ariyati, R. W., &
Widowati, L. L. (2021). Increased production of green mussels
(Perna viridis) using longline culture and an economic compar-
ison with stake culture on the north coast of Java, Indonesia.
Aquaculture Research, 52(1), 373-380.
https://doi.org/10.1111/are.14900

Sangchumnong, A. (2019). Development of a sustainable tourist
destination based on the creative economy: A case study of
Klong Kone mangrove community, thailand. Kasetsart Journal
of Social Sciences, 40(3), 642-649.
https://doi.org/10.1016/j.kjss.2018.02.002

Saaty, T. L. (1980). The analytic hierarchy process. McGraw Hill.
https://doi.org/10.21236/ADA214804


https://doi.org/10.51601/internationaljournalofcommunityservice.v1i3.44
https://doi.org/10.51601/internationaljournalofcommunityservice.v1i3.44
https://doi.org/10.1016/j.marpol.2019.103746
https://doi.org/10.1007/s11629-016-4018-z
https://doi.org/10.1093/jopart/mur011
https://doi.org/10.21776/ub.ecsofim.2018.006.01.01
https://doi.org/10.1017/S1049096521000330
https://doi.org/10.1186/s13002-023-00606-3
https://doi.org/10.1080/17510694.2021.1952735
https://doi.org/10.1088/1755-1315/599/1/012078
https://doi.org/10.1016/j.ijgeop.2022.03.004
https://doi.org/10.29244/jitkt.v13i3.38502
https://doi.org/10.7226/jtfm.27.3.152
https://doi.org/10.48088/ejg.r.jov.13.3.019.041
https://doi.org/10.5772/intechopen.109253
https://doi.org/10.3390/su11040964
https://doi.org/10.1016/j.worlddev.2018.11.017
https://doi.org/10.30892/gtg.52127-1204
https://doi.org/10.1016/j.ijgeop.2020.06.001
https://doi.org/10.1016/j.foreco.2019.117741
https://doi.org/10.3390/su10030825
https://doi.org/10.48088/ejg.h.pro.13.4.074.097
https://doi.org/10.1088/1755-1315/1153/1/012027
https://doi.org/10.1111/are.14900
https://doi.org/10.1016/j.kjss.2018.02.002

Journal of Environmental Engineering and Landscape Management, 2025, 33(3), 310-321 321

Singgalen, Y. A. (2020). Mangrove forest utilization for sustainable
livelihood through community-based ecotourism in kao village
of north halmahera district. Jurnal Manajemen Hutan Tropika,
26(2), 155-168. https://doi.org/10.7226/JTFM.26.2.155

Spalding, M., & Parrett, C. L. (2019). Global patterns in mangrove
recreation and tourism. Marine Policy, 110, Article 103540.
https://doi.org/10.1016/j.marpol.2019.103540

Sukri, 1., Harini, R, & Sudrajat. (2022). Sustainable food and agri-
culture strategy in Kulon Progo Regency based on SWOT and
spatial analysis. Proceedings of the 2nd International Confer-
ence on Smart and Innovative Agriculture (ICoSIA 2021), 19(41),
32-39. https://doi.org/10.2991/absr.k.220305.006

Susilo, H., Takahashi, Y., Sato, G., & Nomura, H. (2018). The adop-
tion of silvofishery system to restore mangrove ecosystems
and its impact on farmers’ income in Mahakam Delta, Indo-
nesia. Journal of the Faculty of Agriculture, Kyushu University,
63(2), 433-442. https://doi.org/10.5109/1955666

éiljkovic’, Z. (2019). Creative economy in economic development
of Croatia. Geografski Pregled, 40(40), 21-37.
https://doi.org/10.35666/23038950.2019.40.21

Tahang, H., Amiluddin, Amir, F., & Firman. (2019). Economic valua-
tion of Mangrove ecosystem for sustainable use and manage-
ment in Makassar. Bioscience Research, 16(4), 3290-3297.

Terkenli, T. S., Bell, S., Zvojinovic’, I, Tomicevi¢-Dubljevi¢, J., Pa-
nagopoulos, T., Straupe, |., Toskovic, O., Kristianova, K., Strai-
gyte, L, & O'Brien, L. (2017). Recreational use of urban green
infrastructure: The tourist's perspective. In The urban forest:
Cultivating green infrastructure for people and the environment
(pp. 191-216). Springer.
https://doi.org/10.1007/978-3-319-50280-9_16

Titisari, P. W,, Elfis, Chahyana, 1., Janna, N., Nurdila, H., & Wida-
ri, R. S. (2022). Management strategies of mangrove biodiversi-

ty and the role of sustainable ecotourism in achieving develop-
ment goals. Journal of Tropical Biodiversity and Biotechnology,
7(3), Article 72243. https://doi.org/10.22146/jtbb.72243

Tjahjono, A, Intyas, C. A., & Fattah, M. (2022). Mangrove manage-
ment strategy for sustainable business based on Indonesian
ecological products. GeoJournal of Tourism and Geosites, 43(3),
1045-1055. https://doi.org/10.30892/gtg.43325-919

Triatmanto, B., & Natsir, M. (2019). A descriptive analysis of Sus-
tainability Development Goals (SDGs), community empower-
ment, and the participatory rural appraisal approach. Advances
in Social Science, Education and Humanities Research, 349, 118—
121. https://doi.org/10.1016/0304-3886(89)90028-4

Valentina, A., & Qulubi, M. H. (2019). Model pengembangan
ekowisata mangrove di pesisir Timur Lampung (Studi di desa
Margasari, Kecamatan Labuhan Maringgai, Kabupaten Lam-
pung Timur) [Model for developing mangrove ecotourism on
the east coast of Lampung (a study in Margasari Village, Labu-
han Maringgai Subdistrict, East Lampung Regency)]. Share: So-
cial Work Jurnal, 9(2), 149-156.
https://doi.org/10.24198/share.v9i2.24881

Vandarakis, D., Kyriakou, K., Gad, F. K., Kapsimalis, V., Panagioto-
poulos, I, Loukaidi, V., Hatiris, G. A., & Sioulas, A. (2019). The
carrying capacity and environmental friendly plans for future
tourism development in Rhodes Island, Greece. European Jour-
nal of Geography, 10(4), 149-159. https://www.eurogeojournal.
eu/index.php/egj/article/view/213

Zeng, J., & Ren, J. (2022). How does green entrepreneurship af-
fect environmental improvement? Empirical findings from 293
enterprises. International Entrepreneurship and Management
Journal, 18(1), 409-434.
https://doi.org/10.1007/s11365-021-00780-4


https://doi.org/10.7226/JTFM.26.2.155
https://doi.org/10.1016/j.marpol.2019.103540
https://doi.org/10.2991/absr.k.220305.006
https://doi.org/10.5109/1955666
https://doi.org/10.35666/23038950.2019.40.21
https://doi.org/10.1007/978-3-319-50280-9_16
https://doi.org/10.22146/jtbb.72243
https://doi.org/10.30892/gtg.43325-919
https://doi.org/10.1016/0304-3886(89)90028-4
https://doi.org/10.24198/share.v9i2.24881
https://www.eurogeojournal.eu/index.php/egj/article/view/213
https://www.eurogeojournal.eu/index.php/egj/article/view/213
https://doi.org/10.1007/s11365-021-00780-4

