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ABSTRACT

Wakatobi is one of the tourist destinations renowned for its underwater beauty, holding great
potential to be developed as a sustainable tourism destination. This research aims to determine the
priorities for sustainable tourism development in Wakatobi using the Analytical Hierarchy Process
(AHP) method. The AHP method is employed to identify and prioritize various criteria and sub-criteria
contributing to sustainable tourism development. Based on the research findings, infrastructure and
facilities were found to be the highest priorities, with a focus on improving transportation infrastructure
and public facilities. These findings indicate that the development of transportation infrastructure and
public facilities is crucial to support the sustainability of tourism in Wakatobi.

Keywords: Sustainable Tourism, Wakatobi, Analytical Hierarchy Process (AHP), Infrastructure,
Facilities

1. INTRODUCTION

Tourism is one of the economic sectors that has great potential in improving people's welfare and
driving regional economic growth. Wakatobi Regency. located in Southeast Sulawesi Province,
Indonesia, is famous for its underwater nature with its extraordinary beauty, making it a prime
destination for tourists, especially diving enthusiasts from all over the world.

Unmanaged tourism growth can lead to various environmental and social problems, such as damage
to marine ecosystems, pollution, and economic imbalance. Therefore, sustainable tourism development
is very important to ensure that the economic benefits obtained can go hand in hand with environmental
conservation and improving the welfare of local communities.

This study aims to determine the priority of sustainable tourism development in Wakatobi using the
Analytical Hierarchy Process (AHP) method. The AHP method is a method in decision support
developed by Thomas I.. Saaty. This decision support model can describe a complex multi-criteria
problem into a hierarchy. Hierarchy is a representation of a complex problem in a multi-level structure
where the first level is Goals , which is continued with the level of criteria, sub-criteria, and so on until
the final stage is the recommended alternative (T. L. Saaty & Vargas, 2012). The AHP method allows
decision makers to evaluate various complex factors and relevant criteria in tourism development,
including economic, environmental, cultural, and social aspects.

This study focuses on the application of AHP in determining the priority of Wakatobi development
as a sustainable tourism destination. By using AHP, this study identifies the most important criteria in




sustainable tourism development in Wakatobi, and determines the relative weight of each criterion. The
results of this study can be expected to provide guidance for local governments, stakeholders, and local
communities in planning and managing tourism development in Wakatobi to comply with the principles
of sustainable tourism.

2. RESEARCH METHODS

2.1 Place and Time of Research

The location of this research is in Wangi-wangi District, Wakatobi Regency, Southeast Sulawesi.
The research was conducted for 2 months, namely from February to March 2024.
2.2 Data Types and Sources

This study relies on primary data collection to gain in-depth insights into the priorities for
developing Wakatobi as a sustainable tourism destination using the Analytical Hierarchy Process (AHP)
method. The primary data collected includes interviews with various stakeholders who have relevant
knowledge and experience, including local government officials, tourism entrepreneurs, academics,
local communities, tourists, and a number of other key actors. Through structured interviews and
surveys, the authors seek to understand their views on important criteria for sustainable tourism
development in Wakatobi, as well as their preferences for possible alternatives. This primary data is a
key aspect in understanding the perspectives and interests of the various parties involved in determining
the priorities for developing sustainable tourism destinations in Wakatobi.
2.3 Respondent Sampling Techniques

The respondent sampling technique in this study used a purposive sampling approach, where
respondents were deliberately selected to cover various groups of relevant stakeholders in the context
of sustainable tourism development in Wakatobi. Key groups identified included local government
officials, tourism entrepreneurs, academics, local communities, tourists, and others. This approach
allows for a good representation of the perspectives of the various parties involved, taking into account
geographical diversity, gender, and level of involvement in the tourism industry. The number of
respondents is not the main factor in determining the weight, but rather the knowledge or quality of
respondents related to the problems studied. For this reason, respondent sampling was carried out by
dividing respondents as follows:

1. The expert respondents are parties from
a. Govemment tourism office
b. Government officials and their ranks
c. Tourism village managers, tourism awareness groups and other tourism activist

organizations.

2. Active respondents are people who are actively involved and directly impacted by the tourism
sector.

3. Passive respondents are people who are only affected but do not participate in the tourism sector.

2.4 Stages and Data Analysis

The data analysis method used in the research on Wakatobi development priorities as a sustainable

tourism destination uses the Analytical Hierarchy Process (AHP) method. The following are the

general steps in the AHP data analysis method:

1. Defining a problem and determining the desired solution. At this stage, trying to determine a
problem to be solved in detail, clearly, and easily understood. From the problem, an attempt is
made to determine a solution that might be suitable for the problem. The solution to the problem
may be more than one. Later, the solution can be further developed in the next stage.

2. Next, create a hierarchical structure that begins with the main objective. After compiling the
main objective as the top level, the hierarchy level below it will be compiled. namely the criteria
that are suitable for considering or assessing the alternatives we provide and determining the
alternatives. Each criterion has a different intensity. The hierarchy is continued with sub-criteria




and continued with alternatives. The criteria, sub-criteria and alternatives that will be used in
this study are:
1. Development of Tourist Attractions
a. Development of natural tourist attractions
» Strengthening the natural tourist attraction
¢ Arrangement of natural tourist attractions
® Pioneering natural tourist attractions
b. Development of cultural tourism attractions
e Strengthening the attractiveness of cultural tourism
e Arrangement of cultural tourism attractions
¢ Pioneering cultural tourism attractions
c. Development of artificial tourist attractions
e Strengthening of artificial tourist attractions
e Arrangement of artificial tourist attractions
» Pioneering of artificial tourist attractions
2. Community empowerment
a. Training and Education
¢ Provide ongoing training programs
e Integrate Education
b. Participation in Decision Making
e Facilitation of participatory forums
e Build open communication mechanisms

¢. Micro and Small Business Development
e Provide financial and technical support
¢ Facilitate partnerships between local businesses and the private sector
3. Infrastructure and Facilities
a. Transportation Infrastructure
e Improve and maintain transportation infrastructure
e Integrate sustainable transportation concepts
b. Accommodation
¢ Investment facilitation
¢ Promote sustainability certification
c. Public facilities
¢ Improve and maintain public facilities
e Encourage community participation
4. Tourism Destination Marketing
a. Promotion
e Develop promotional campaigns
e Leveraging digital platforms
b. Destination Branding
¢ Build destination image
# Engage the community
¢. Marketing Cooperation
® Build strategic partnerships
® Actively participate in exhibition events




3. Create a pairwise comparison matrix that describes the relative contribution or influence of each
element to the objective or criterion at the next level above it.

4. Calculate the normalization of each pairwise comparison matrix and test its consistency. If
inconsistent, the data collection is repeated. Where a_ij is the comparison scale value between
the i-th and j-th criteria. Then calculate the eigenvalue of each pairwise comparison matrix. The
eigenvalue is the weight of each element.

5. Calculating the eigenvalues of the vectors and testing their consistency, The eigenvalues of the
vectors in question are the maximum eigenvalues of the vectors obtained.

6. Checking the consistency of the hierarchy. What is measured in AHP is the consistency ratio by
looking at the consistency index. If the consistency ratio (CR) value is <0.1 (10%) then it can be
said to be consistent, but conversely if the consistency ratio (CR) value is >0.1 (10%) then re-
examination must be carried out.
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3. RESULTS AND DISCUSSION
3.1 Identify Priorities and Hierarchy

Based on PP no. 50 of 2011 concemning RIPPARNAS which refers to Law no. 10 of 2009
concerning tourism, tourism is all activities related to tourism and is multidimensional and
multidisciplinary in nature which emerges as a manifestation of the needs of each person and country
and the interaction between tourists and the local community. fellow tourists, the Government, Regional
Government, and entrepreneurs.

Based on Wakatobi Regency Regulation no. 4 of 2017 concerning RIPPARDA and the results of
discussions between researchers and lecturers and several parties, especially the Wakatobi Tourism
Office as the decision maker by considering all aspects of internal tourism in Wakatobi Regency. The
criteria, sub-criteria, and altematives obtained are as follows:

3.2 Design of Priority Weight Calculation System and Consistency Test

The design of a decision support system to find priority indicators for sustainable tourism
development in Wakatobi Regency was carried out using the Analytical Hierarchy Process (AHP)
method using Microsoft Excel.

Implementation and calculation of AHP in Microsoft Excel involves several procedures and specific
steps. Here are the steps to implement and perform calculations using the AHP method in Microsoft
Excel.

3.2.1 Weight Calculation and Criteria Consistency Test

Data for determining the priority weight of the importance of the criteria in selecting sustainable
tourism development priorities were obtained from the results of a questionnaire distributed to 15
respondents. Shown in Table 1.

Table 1 Pairwise Comparison Matrix of Criteria
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Next, matrix normalization is performed on the pairwise comparison matrix and calculating the
eigenvector entries. The eigenvector entries for each criterion are presented in Table 2.
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After obtaining the importance weight for each criterion, the next step is to conduct a consistency test.
The initial step to conduct a consistency test is to calculate the maximum eigenvalue (A4, ). First, a
pairwise comparison matrix multiplication is performed for the criterion level in Table 1 against the
eigenvector entries of the criteria as follows :

1,000 0599 0824 06047 10,175 0,737
1668 1,000 1411 0803| [0284] _ |1,190
1214 0,708 1,000 2309| [0,295| = |1,275
1656 1246 0433 1,000 lo,245 1,018
Next, calculate the value A, as follows :
1 1 (0,737 1,190 1,275 + 1,018) 4215
" 4\0,175 © 0,284 0,295 0245/

Next, calculate the consistency index (CI) value as follows:
Amaxr — 1 4,215 — 4
T Tao1
After getting the CI value, continue by calculating the Consistency Ratio (CR) value. For n = 4then
RI = 0,90. So the CR value is:

Cl= = 0,072

n—1

ci 0,072
Rl 0,90
Based on the calculation above, the CR value is obtained <0.1. then this study can be said to be
consistent. After obtaining the consistency value at the criteria level, the next step is to calculate the
consistency value at the sub-criteria level.

CR

= 0,080

3.2.2 Weight Calculation and Subcriteria Consistency Test
The assessment of 15 respondents was then averaged using the geometric mean to produce a
pairwise comparison matrix of sub-criteria levels shown in Table 3.

Table 3 Pairwise Comparison Matrix for Subcriteria Levels
Source: Data processed with Microsoft Excel

Next. matrix normalization is performed on the subcriteria pairwise comparison matrix and calculating
the eigenvector entries. The eigenvector entries for each subcriteria are presented in Table 4.

Table 4. Results of Eigenvector Calculation for Each Sub-Criteria Indicator
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After obtaining the sub-criteria eigenvectors for each criterion, the next step is to conduct a consistency
test. The initial step in conducting a consistency test is to calculate the maximum eigenvalue (Apq.).
The following are the values A, from each sub-criteria indicator:

Table 5 Valuesd,, 4, Each Subcriteria Indicator

| subcriteria | Amax |




Development of

Tourist Attractions 3013
Community 3014
empowerment

lnfrfas_;t.ructure and 3.006
Facilities

Tourism Destination

Marketing 3.086

Source: Data processed with Microsoft Excel

After getting the maximum eigenvalue, continue by finding the CI value. The following are the CI
values of each sub-criteria indicator:

Table 6. CI Values for Each Sub-Criteria Indicator

subcriteria Konsistenst
’ Indeks ( CI')
Development of Tourist
Attractions 0.006
Community 0.007
empowerment
Intr'fa.?t}"ucture and 0003
Facilities
TOU[‘ISI’]:[ Destination 0043
Marketing

Source: Data processed with Microsoft Excel

After getting the CI value, continue by calculating the Consistency Ratio (CR) value for each sub-
criteria indicator. For n = 3that RI = 0,58 ,the CR value for each sub-criteria indicator is obtained
as follows:

Table 7. CR Value for Each Sub-Criteria Indicator

Konsistensi
subcriteria Rasio ( CR)
Deve]oPment of Tourist 0011
Attractions
Community 0012
empowerment
Intr'ar';t'ructure and 0.005
Facilities
Tourism Destination
Marketing 0074

Source: Data processed with Microsoft Excel

Based on the calculations above, a CR value of <0.1 was obtained for each sub-criteria indicator. then
this research can be said to be consistent. After getting the consistency value at the subcriteria level,
then calculate the consistency value at the alternative level.

3.2.3 Alternative Weight Calculation and Consistency Test
The assessments of 15 respondents were then averaged using the geometric mean to produce an
alternative pairwise comparison matrix shown in Table 8.
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Next, matrix normalization is performed on the alternative pairwise comparison matrix and calculating

the eigenvector entries. The eigenvector entries for each alternative are presented in Table 9.

Table 9. Results of Eigenvector Calculation for Each Alternative Indicator
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After obtaining alternative eigenvectors for each subcriteria, the next step is to perform a consistency
test. The initial step in performing a consistency test is to calculate the maximum eigenvalue (Apq.)-
The following are the values A4, from each alternative indicator:

Table 10. Value of A,,,,Each Alternative Indicator

10




Source: Data processed with Microseft Excel Alternative A_max
After getting the maximum eigenvalue, continue by Kftrvel{t)!:m?nt of Natural Tourism 3,003
finding the CI value. The following are the CI values actions -
L . Development of Cultural Tourism
of each alternative indicator: X 3,001
Attractions
Table 11. CI Value for Each Alternative Indicator Development of Artificial Tourist 3034
Alternative CI Attr:a(ftmns . ’
Development of Natural Tourism Trm»m'nﬂ z?nd 'Educat'lc'm - 2.000
Attractions 0.002 Participation in Decision Making 2,000
Development of Cultural 0,001 Micro and Small Business 2.000
Tourism Attractions ) Developmept
Development of Artificial Transportation Infrastructure 2,000
. P . 0017 Accommodation 2,000
Tourist Attractions . —= 2
Training and Education 0,000 Public ffmﬂ 1ties 2,000
Participation in Decision Making | 0,000 Pm”}““‘?“ i 2.000
Micro and Small Business 0.000 Destma.tlon andmg 2,000
Development ) Marketing Cooperation 2,000
Transportation Infrastructure 0,000
Accommodation 0,000
Public facilities 0.000
Promotion 0,000
Destination Branding 0,000
Marketing Cooperation 0,000

Source: Data processed with Microseft Excel

Because the CI value for each alternative is zero and some are greater than zero, then for the CI value
that is zero it can be said to be consistent while the CI value that is greater than zero is continued by
finding the CR (Consistency Ratio) value to determine the level of consistency. For n = 3then RI =
0,58. so that the CR value is obtained for each alternative indicator as follows:

Table 12. CR Value of Each Alternative Indicator

Alternative CR
Strepgthemng the natural 0.003
tourist attraction
Development of Cultural 0.001
Tourism Attractions )
Development of
Artificial Tourist 0.029

Attractions
Because the CR value for each alternative is less than 0.1, this study can be said to be consistent.

3.3 Research result

Based on the results of data processing in table 4.35, the order of priority percentages at the criteria and
indicator levels at each level of the hierarchy is obtained, including:
1) Infrastructure and Facilities 29.5% with indicators:

a) Transportation Infrastructure 15.1% with indicators:
i) Improve and maintain transportation infrastructure 7.5%
ii) Integrate sustainable transportation concepts 7.6%

b) Accommodation 4.4% with indicators:
i) Investment facilitation 1.5%
ii) Promote sustainability certification 2.9%

¢) Public Facilities 10.1% with indicators:
i) Improve and maintain public facilities 3.6%




il) Encourage community participation 6.4%

2) Community Empowerment 28 4% with indicators:

3)

4)

a)

b)

c)

Training and Education 11.1% with indicators:

i) Provide ongoing training programs 8.1%

ii) Integrate Education 3%

Participation in Decision Making 5.5% with indicators:

i) Facilitation of participatory forums 2.9%

ii) Build open communication mechanisms 2.6%

Micro and Small Business Development 11.8% with indicators:

i) Provide financial and technical support 4.6%

ii) Facilitating partnerships between local businesses and the private sector 7.2%

Tourism Destination Marketing 24.5% with indicators:

a)

b)

c)

6% promotion with indicators:

i) Develop promotional campaigns 1.2%

ii) Leveraging digital platforms 4.8%
Destination Branding 12% with indicators:

i) Building destination image 4.7%

ii) Involve the community 7.3%

Marketing Cooperation 6.6% with indicators:

i) Build strategic partnerships 4.1%

ii) Actively participate in exhibition events 2.4%

Development of Tourist Attractions 17.5% with indicators:

a)

b)

c)

Overall, the top priority was placed on infrastructure and facilities (29.5%), followed by community
empowerment (28.4%). tourism destination marketing (24.5%), and development of tourist

Development of natural tourist attractions 8.9% with indicators:
i) Strengthening the attractiveness of natural tourism 3.2%

ii) Arrangement of natural tourist attractions 4.4%

iii) Pioneering of natural tourist attractions 1.3%

Development of cultural tourism attractions 6.8% with indicators:
i) Strengthening the attractiveness of cultural tourism 2.7%

ii) Arrangement of cultural tourism attractions 2.6%

iii) Pioneering of cultural tourism attractions 1.5%

Development of artificial tourist attractions 1.8% with the following indicators:
i) Strengthening of artificial tourist attractions 0.5%

ii) Arrangement of artificial tourist attractions 0.9%

iii) Pioneering of artificial tourist attractions 0.5%

attractions (17.5%).




4, CONCLUSION

Based on the research results and discussions that have been described previously, the following
conclusions can be drawn:

1. Infrastructure and facilities are the most priority sector with a figure of 29.5%, which is almost the
same as the community empowerment sector at 28.4%. Furthermore, the tourism destination
marketing sector has a priority of 24.5%, while the tourism attraction development sector has the
lowest priority at 17.5%.

2. Thetransportation infrastructure indicator with a priority figure of 15.1% is the highest sub-criteria
with the highest alternative indicator, namely integrating the concept of sustainable transportation
at 7.6%.

Based on this conclusion, the priority of developing Wakatobi as a sustainable tourism destination
is to focus efforts on improving infrastructure and facilities (especially transportation infrastructure and
public facilities), community empowerment (through ongoing training and business partnerships), and
tourism destination marketing (with a focus on branding and community participation). With this
approach, it is expected to increase the attractiveness and sustainability of Wakatobi as an attractive and
sustainable tourism destination.
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