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Abstract

Once focused on exploring the natural world, ecotourism has expanded to encompass much more than just leisure.
These days, it includes protecting the environment and cultural history and works to improve the quality of life for
local people, especially indigenous groups. Community-Based Ecotourism (CBET) is unique in that it has the
ability to promote socioeconomic development at the local level while also promoting the sustainability of natural
ecosystems. Using the AHP approach, the research analyzes the islands' present state and identifies a sustainable
site for the growth of ecotourism. Five major criteria have been selected to the community based including
Environment Conservation, Economic Benefit, Community Participation, Cultural Preservation and
Empowerment were selected according to expert opinion. For the study, a statistically calculated sample size of
70 locals and 97 visitors was considered acceptable. AHP was used to assign weight to criteria based on their
relative importance and spatial data were integrated using primary data for a weighted overly analysis. Maheshkhali
Island's ecotourism sustainability was assessed using the Sustainable Ecotourism Index, which divides
sustainability levels into the following categories: Sustainability is rated as extremely high (4.2-5.0), high (3.4—
4.2), medium (2.6-3.4), low (1.8-2.6), and extremely low (1.0-1.8). The assessment provided Maheshkhali Island
a sustainability score of 3.24, this ranks it in the "medium sustainability" level. These results have significance for
expanding the use of AHP theory in tourism as well as policy implications for future sustainable tourism growth.
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1 Introduction

Tourism is one of the leading industries in the world. The sector has a direct contribution to the 5% of world GDP
(Tabassum et al., n.d.). Tourism plays a great role in employment generation and revenue earning. Majority of the
tourism activities are in the form of mass tourism. After World War 11, tourism was one of the worldwide economic
growth success stories. Today, it is one of the major economic sectors in the world, accounting for 35% of all
service exports (Claveria & Poluzzi, 2016). The possibilities for this industry are further supported by the United
Nations World Tourism Organization's prediction of 1.6 billion foreign visitor arrivals globally by 2020 (Jitpakdee
& Thapa, 2012). Ecotourism is an alternative form in making tourism and the environment sustainable
(Bunruamkaew & Murayam, 2011). Bangladesh and other developing nations have seen a rise in tourism in recent
years. Over the past ten years, domestic travel to Bangladesh has increased significantly, with a significant portion
of this growth coming from young travelers (Hossain, 2023).

2 Study Area

Maheshkhali Upazila is a unique administrative region
located in the Cox’s Bazar District under the Chattogram
Division of Bangladesh. The Upazila lies between
21°15'0" N to 21°30'0" N latitude and 91°50'0" E to
92°5'0" E longitude, encompassing a total area of
approximately 388.50 square kilometers. It is the only
hilly island in Bangladesh and includes four main
islands: Maheshkhali, Matarbari, Shonadia, and
Dhalghata.

Figure 1. Study area map
3 Methodology
This study's methodology integrates sustainability-focused decision-making to evaluate the current condition of

tourism and identify ideal locations for the growth of ecotourism on Moheshkhali Island. The Analytic Hierarchy
Process (AHP), a multi-criteria evaluation technique integrated the sustainability, of incorporated five dimensions:
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environmental conservation, economic benefit, cultural preservation, community participation, and women’s
empowerment. These aspects were assessed using a system of evaluation, and the Sustainability Eco Tourism
Index (SEI) was determined by awarding weights to each component based on expert-based AHP assessments. To
create an integrated index value for each identified site, scores were combined and specified. In addition to a
location's environmental and geographical fit, this score shows how well it aligns with inclusive, community-
driven development and long-term ecological balance.

3.1. Sample Size Calculation for Local residents
Total population of Moheskhali municipality and

Boro Moheshkhali: 29,373+56,859= 86,222 Literature Review | Formulation of Goal a@
Total population of Moheskhali Upazila: 3,85,507
(BBS_ZOZZ) Primary Data ( Data Collection )
. . 86,222
Proportion of the total population, p “tees0r 0.22
Margin Of error: E :10% :Ol To analyze the ex1stir%bgslf:;\sl:101;;:ulmes of Moheshkhali ]
For a 950/0 confldence IeVeI zZ= 196 1.Collected the Demographic Data for tourist and Local people
F | f | R ZZ Xp(l—p) ( ) 2.Collected the information about the Existing tourist spot
ormula of sample size:n=———=.................... 1 e
fz [ To assess the suslainabihg/bé?(;r[\lzeegztourism zones through the ]
- - 1.96 0.22%(1-0.22 Sustainable Ecotourism Index (SEl

Substituting the Values: n=22 X(O 1)X2( ) 1

n:70 [ Select the sustainable Community based Eco tourism site ]
So, the required the sample size for the local residents 70 l

3.2. Sample Size Calculation for Tourists l

For maximum variance, the proportion is assumed to be: (Coneanon) ( “Genem | M«_n[@ e
p=0.5

Margin of error: E=10%

[ Questionnaire Survey(168) ]

l

For a 95% confidence level: z=1.96 [Wei ; ]
ight assignment and Quality
R 2 1— Rated by AHP
Formula of sample size: n= ZX”E# .................... ) I
_ (1.96)%x0.5%(1-0.5) [ Calculated the sustainability for ]
- 5 ecotourism spot.
(0.1)2
n=97 Figure 2. Flowchart of methodology

So, the required the sample size for Tourist 97

4. Data Analysis

The analysis began with the preparation of a sustainability in utilizing primary data. AHP also focused on five
sustainability dimensions economic benefit, community involvement, cultural preservation, environmental
protection, and women's empowerment and integrated primary data from surveys and focus groups. Weights were
assigned using structured pairwise comparisons with expert input. After calculating the final Sustainability of
Ecotourism Index (SEI), the most appropriate zones were confirmed by comparing the consistency of the Cl and
CR values (CR <0.10).

A= |Gy Gy Cpy

€1 Cpp C1nl
C31 G5y Gy

The comparison between the it" and j** criterion is represented by each entry C; ; in the matrix. Each value was
normalized by dividing it by the total of the values in the columns after the matrix was created.

_lon (Dis1GiWj
/‘lmax - i;l{T ........................ (4)

According to Saaty’s model, it is important to check the consistency of pair-wise matrices. The Consistency Ratio
(CR) is derived using equation.
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4.1 Sustainable Ecotourism Index
The weight of each aspect (Wi) in the matrix will be calculated as a mathematical formula

n
.= —j=1bij
S X Yy 17

Where: Y™, w; = 1; w; donotes the weight vector of i*" aspect : n is the number of weighted aspects, and b;;is
the importance of aspect b; relative to aspect b; .Now rated quality of the selected the indicators w; will be

calculated by MS Excel for determining the sustainability of eco turism by SEI. The five levels of rated quality are
represented by the likert scale used to judge quilty: 1 is extremely low ,2 is low ,3 is medium ,4 is high, 5 is

extremely high.

Where SEI is the sustainable ecotourism index; W normalized weight of it aspect; and the rated quality U; based

on the value of i*aspect.

5. Result and Discussion

5.1 Existing tourism Condition of Moheshkhali island

To analysis the existing tourism condition and facilities in moheskhali island. This section summarizes the key
background information of the respondents who participated in the survey. It includes their sociodemographic
characteristics such as gender, age group, and place of origin, along with relevant travel-related factors including
purpose of visit, travel time, mode of transportation, and source of information. In addition, the table highlights
the challenges faced by tourists, their key attractions, and considerations for enhancing tourism in the study area.
Gender Ratio: There were 97 participants in this study, including 29 females and 68 males. This indicates that
29% of participants were female and 71% of participants were male. The data indicates that, within the research
region, there were more male respondents than female respondents. Understanding the study's representation and
any possible gender-related trends requires knowledge of its demographic composition.

Number of participants according to their age: The distribution of visitors by age group is shown in the chart.
Those between the ages of 18 and 30 make up the greatest number of visits 43 total, indicating that they are the
most involved or active group. The second-largest contributor, with 31 visits, is the age group between 31 and 40.
After this, the number of visitors gradually decreases with age just five visits from people aged 51 to 60, and 13
visits from those aged 41 to 50.

Place of Origin of Surveyed Tourists: The Place of arrival of the tourist pie chart shows the percentage
distribution of visitors according to their hometowns. Dhaka, accounts for 27% of all tourist arrivals, with
Chattagram coming in second with 23%. With 14% of all tourists, Sylhet comes in third. Rangpur is at 7%,
Mymansing is at 9%, Barisal is at 8%, and Khulna and Rajshahi are at 6% apiece.

Travel Purpose: Religion is the most popular motive for travel, as reported by forty-three travelers. A portion of
the Cox's Bazar trip, which includes 31 visitors. Just 13 visitors cited business as the motivation for their trip,
which is a far smaller percentage. With only seven visitors, other purposes are the least prominent category.
Mode of Transportation: According to the data, speed boats were the most popular form of transportation, with
73% of tourists choosing them. 22% of visitors using the traditional Boat, suggesting that traditional water
transportation is still quite important. However, just 5% of the visitors took the road, indicating that it was the least
popular mode of transportation.

Travel Time: To the studies, long-distance travel is rather common among tourists, since the majority of them 33
% reported traveling for more than six hours. Next in line are 29% that took 5-6 hours to get there and 21% that
took 4-5 hours doing so. 5% percent of visitors had a comparatively short trip duration of 2-3 hours, and a lower
percentage, twelve percent, took three to four hours.

Tourist Spot: The Tourist Spot Visits by Tourists bar chart shows how many visitors went to the various tourist
attractions in the area. Adinat Temple got the most tourists 72, out of all the places on the list, demonstrating its
historical importance and attraction. 51 travelers became attracted to the Buddhist Temple, and have come after
that emphasizing the site's religious and historical importance. 32 tourists visited the local Shutki Mahal, that has
become known for its cultural diversity. There were 21 tourists in Jawbon and 26 at Sonadia, an attractive island
location. Shutin Bridge had 19 tourists, the lowest number among all site, indicating either inadequate tourist
interest.
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Identified Key Attraction: Many visitors to Moheshkhali, a digital Island, expressed their profound admiration
for its unique attraction. 52% of visitors identified the natural environment as the main attraction, according to the
survey. This includes attractive aspects including the mountainous terrain, the Bakkhali waterway, and the far-off
vistas of the Cox's Bazar airport runway. The boat trip experience, that provides visitors with a peaceful and
enjoyable journey across the waterways, was the second most promoted aspect, as reported by 29% of respondents.
Only 3% of travelers cited other unspecified reasons for their trip, while 9% and 7% of travelers, respectively,
proved food and religious sites
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(Source: Author,2025)
Figure 3: Sociodemographic and Travel Characteristics of Respondents

5.2 Derivation of Sustainable Ecotourism Index(SEI)

Expert opinion is essential in AHP to ensure accurate weighting of sustainability criteria. Through pairwise
comparisons, experts assess the relative importance of indicators based on their knowledge and experience. This
structured input strengthens the reliability of the sustainability assessment and supports informed, context-specific
decision-making in complex planning scenarios.

Table 1(a) : Ranking of Weight Indicators

Category Weight Rank
Environment Conservation 0.444 1
Cultural Preservation 0.219 2
Economic Benefit 0.184 3
Empowerment 0.081 4
Community Participation 0.070 5
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Table 1(b): Sustainable Ecotourism Index

Environmental Conservation (0.45)

Indicators Local community awareness | Tourist awareness of Tourist awareness of the
of the environment the environment environment
Rated Quality 3.15 3.57 2.78
Sustainability Level 0.46 0.54 0.40
Index SEI=1.40
Table 1(c): Sustainable Ecotourism Index
Community participation (0.071)
Indicators Community participation for tourist Tourist satisfaction level about local community
planning/development
Rated Quality 3.19 3.09
Sustainability 0.11 0.10
Level
Index SEI=0.21
Table 1(d): Sustainable Ecotourism Index
Cultural Conservation (0.22)
Indicators Cultural Education status of Local Have you any knowledge about traditional
Community Culture of this tourist spot
Rated Quality 345 2.98
Sustainability 0.38 0.32
Level
Index SE1=0.7
Table 1 (e): Sustainable Ecotourism Index

Economic Benefit (0.45)

Indicators Accessibility to | Employment status level | Tourist awareness of | Availability of food.
tourist spot compare to previous the environment
years
Rated Quality 3.51 3.32 3.48 3.35
Sustainability 0.17 0.15 0.16 0.15
Level
Index SEI=0.63
Table 1 (f): Sustainable Ecotourism Index
Women Empowerment (0.082)
Indicators Women Empowerment status
Rated Quality 3.74
Sustainability Level 0.31
Index SEI=0.31
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Table 2: Findings of sustainability
Sustainability level SEI Sustainability score
Extremely high (level 1) 4.2-5 5
High (level 2) 3442 4
Medium (level 3) 2.6-3.4 3
Low (level 4) 1.8-2.6 2
Extremely low (level5) 1-1.8 1
Source: Nguyen et al., 2022
Indicators Sustainability Score Total Findings
Sustainability
Environment Conservation 1.40
Cultural Preservation 0.70 Medium Level
Economic Benefit 0.63 3.25 sustainability
Empowerment 0.31
Community Participation 0.21

Source: Author,2025

The sustainability score of 3.25 reflects a moderate level, with strengths in environmental conservation. However,
low scores in community participation and empowerment highlight limited local involvement. Enhancing
sustainability requires inclusive development by empowering communities and ensuring their active role in
planning, decision-making, and benefit-sharing processes.

6. Conclusion

Tourism in Bangladesh is still in a premature stage, while, ecotourism is quite a new dimension. To assess the
sustainability of community-based ecotourism (CBET) on Moheshkhali Island, the study used an integrated AHP-
based multi-criteria analysis. A medium degree of sustainability was suggested by the Sustainable Ecotourism
Index (SEI) (3.25), indicating that although environmental conservation measures are reasonably strong, there is
still need for considerable development in the areas of community engagement, women's empowerment, and
cultural preservation. The results show that inclusive planning, enhancing locals' ability, and investing in
environmentally conscious infrastructure may all help to promote sustainable tourism in Moheshkhali.
Community-led management, gender-inclusive strategies, and local knowledge must all be incorporated into the
planning framework in order to guarantee long-term resilience. The sustainable development of coastal ecotourism
in Bangladesh should be guided by future research that focuses on economic feasibility studies, environmental
impact evaluations, and micro-level geographical analysis.
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