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Abstract 

 
A tourist attraction is a place visited for its natural beauty, culture, history, or recreation, such as beaches, mountains, 

national parks, historical buildings, museums, and amusement parks. Each has its unique charm, with some becoming 

iconic symbols and major tourist destinations. Tourist attractions are vital to the tourism industry, boosting economic 

growth and preserving cultural and natural heritage.West Sumatra is one of the provinces in Indonesia that is rich in natural 

and cultural beauty. In an effort to develop the tourism industry in this area, the selection of the right tourist sites is very 

important. There are 5 references in determining the best tourist attractions in West Sumatra Province, which include 

Natural Beauty, Cultural Diversity, Infrastructure, Price, and Cleanliness. Meanwhile, there are 5 alternatives that are used 

as references in determining the best tourist attractions in West Sumatra Province, namely Padang Beach, Carocok Beach, 

Sianok Gorge, Harau Valley, and Anai Valley. From the experiments that have been carried out, the rank changes that 

occur with the AHP and ANP methods are shown in Table 13. It can be seen that the AHP method has a higher percentage 

of sensitivity with a total percentage of 0.25% compared to the percentage of 0.14% in the ANP method. This proves that 

the AHP method is better than the ANP method for determining tourist attractions in West Sumatra Province. 
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1. INTRODUCTION  

A tourist attraction is a destination or place visited by tourists to enjoy a variety of attractions, natural 

beauty, culture, history,  or  recreation.  Attractions  can  be  beaches,  mountains,  lakes,  national  parks,  

historical  buildings,  museums, amusement  parks,  and  much  more. Each attraction has its own charm that 

lures tourists to visit it. Some famous attractions have even become icons of an area and become the main 

destination for tourists who come from various parts of the world. Tourist attractions also play an important 

role in the tourism industry of a country or region, which contributes significantly to economic growth and 

preservation of cultural and natural heritage [1]. 

West Sumatra is one of the provinces in Indonesia that is rich in natural and cultural beauty. According 

to data from the Badan Pusat Statistik for West Sumatra Province in 2023, the number of tourists visiting 

reached 13,341,025 [2]. This number corresponds to the number of tourist attractions in West Sumatra 

Province. This research focuses on the 5 most popular tourist attractions based on Tripadvisor reviews, namely 

Padang Beach, Carocok Beach, Sianok Gorge, Harau Valley, and Anai Valley [3]. 

In an effort to develop the tourism industry in this area, the selection of the right tourist sites is very 

important. Therefore, it is important to help tourists to find such information, plan their tourism, and help 

making decisions for travelling on tourist attraction [4]. Decision-making regarding the selection of tourist 

attractions can be a complicated task as it involves many different and often interrelated factors [5]. The 

Analytical Hierarchy Process (AHP) and Analytical Network Process (ANP) methods are useful methods to 

assist in this decision making [6]. 

https://creativecommons.org/licenses/by-sa/4.0/
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The AHP is one of the most commonly used multi-criteria decision-making methods for prioritizing or 

ranking specific criteria. Although AHP simplifies reality by disregarding inter-element relationships, it 

remains effective for various decision-making scenarios [7]. In contrast, the ANP addresses AHP's limitations 

by forming a network that can accommodate feedback and interdependencies within and between groups of 

elements. However, this makes the pairwise comparison process more complex and time-consuming. ANP 

functions to determine and consider relationships within a network structure with a high degree of 

interdependence. Most complex real-world decision-making problems involve many interdependent elements 

that can be analyzed and processed using the feedback and interaction capabilities of the ANP model [8]. In 

the context of choosing a tourist destination, both methods can be used to evaluate various criteria such as cost, 

comfort, facilities, distance, and previous travel experiences. The choice between AHP and ANP depends on 

the complexity of the relationships among the criteria being considered. 

ANP is an extension of AHP that allows us to model relationships between factors in a more complex 

manner [9]. In the context of tourism destination selection, ANP can help us identify the impact of factors on 

each other, such as how cultural diversity can affect natural beauty or vice versa. By modeling these 

relationships, we can make more holistic and accurate decisions [10]. Combining AHP and ANP in the 

decision-making of tourist attractions selection in West Sumatra can provide a more in-depth and structured 

view, allowing stakeholders to make better and more sustainable decisions in tourism development in this 

region [11]. 

The research entitled 'Selection of maintenance strategy using AHP and ANP algorithms: a case study' 

aims to demonstrate the use of two general purpose decision-making techniques in selecting the most 

appropriate maintenance strategy for organizations with critical production requirements. AHP and ANP were 

used for the selection of the most appropriate maintenance strategy in a local newspaper printing facility in 

Turkey. Both methods proved to be effective in selecting a maintenance strategy for printing presses. Both 

methods provided almost the same results. Both methods take into account the specific needs of the 

organization through available expertise [12]. 

Then, the research entitled 'Application of AHP to Support the Decision of Selection of Tourist 

Destinations in Yogyakarta for Non-Asian Foreign Tourists' involves designing and creating a system for 

selecting tourist destinations in Yogyakarta for non-Asian foreign tourists using the AHP method. This system 

works well according to the specified criteria. By using a decision support system with the AHP method, it is 

able to provide decision results with an accuracy rate of 60% of 5 alternative tourist destination data tested 

using the system [13].  

Previous research entitled 'The Use of the ANP Method in the Selection of Paper Raw Material 

Suppliers at PT Mangle Panglipur' discussed that the ANP method shows the relationship within a set of 

elements (node comparison) and the relationship between different elements (cluster comparison). The use of 

the ANP method will produce a priority weight value for all elements in the decision-making system. In the 

research conducted at PT Mangle Panglipur, there are 4 consideration criteria consisting of 12 sub-criteria and 

3 alternative choices. Based on the results of data processing, alternative supplier CV Karya Jaya was chosen 

as the best alternative supplier with the highest weight value of 0.158, followed by CV Makmur Jaya with 

0.145 and CV Sinar Jaya with 0.134. Therefore, the Karya Jaya supplier alternative is the best supplier 

alternative for the company [14]. 

 

2. MATERIAL AND METHOD  

2.1. Research Stages 

 

 

Image 1. Research Stages 

 

Figure 1 Describes the stages of research starting from Problem Analysis in determining the best tourist 

attractions in West Sumatra Province by applying a comparison of the Analytical Hierarchy Process (AHP) 
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and Analytical Network Process (ANP) methods. Data collection is done in 2 ways, namely distributing 

questionnaires to 20 respondents who will produce Primary Data, and conducting literature studies to obtain 

Secondary Data. 

There are 5 criteria used as a reference in determining the best tourist attractions in West Sumatra 

Province, which include Natural Beauty (C1), Cultural Diversity (C2), Infrastructure (C3), Price (C4), and 

Cleanliness (C5). Meanwhile, there are 5 alternatives used as a reference in determining the best tourist 

attractions in West Sumatra Province, which include Padang Beach (A1), Carocok Beach (A2), Sianok Gorge 

(A3), Harau Valley (A4), and Anai Valley (A5). This research compares 2 multi-criteria Decision Support 

System (DSS) methods, namely the AHP and ANP methods to determine the best tourist attractions in West 

Sumatra Province by conducting sensitivity analysis on both methods. 

 

2.2. Analytical Hierarchy Process (AHP) Method 

The Analytical Hierachy Process (AHP) method is one of the SPK methods that can decompose a 

complex multi-criteria problem into a hierarchy [15]. The Analytical Hierarchy Process (AHP) method can 

perform a better, easier, more efficient identification process in analyzing the weight of criteria and alternatives 

[16]. With a hypothesis, it will be determined which element has the highest priority [17]. Below are the steps 

of the Analytical Hierarchy Process (AHP) method [18]: 

 

1. Determine the criteria and alternatives to be used. 

2. Organize the criteria in the form of a pairwise matrix. 

3. Provide a saaty scale rating on the criteria pairwise comparison matrix. 

4. Conduct consistency testing on comparisons between criteria using Equation (1). 

 

CI =  
λmax− n

n−1
        (1) 

 

Description, 

CI : Consistency Index (Consistency Deviation Ratio) 

λ max : Largest eigenvalue of matrix of order n 

n : Number of elements being compared 

 

CR =  CI RI⁄         (2) 

 

Description,  

CR : Consistency Ratio 

RI : Random Index 

 

5. Perform Ranking. 

 

2.3. Analytical Network Process (ANP) Method 

The Analytical Network Process (ANP) method is a development of the ANP method developed by 

Thomas L. Saaty which allows a person to make decisions facing interconnected factors (Dependence) and 

feedback systematically [19]. According to Saaty, the simplicity of the method makes ANP a more general 

method and easier to apply in research, such as decision making, evaluation, mapping, strategy, resource 

allocation and so on [20]. The stages in the ANP method are as follows [21]: 

 

1. Determine the criteria and alternatives to be used. 

2. Form a pairwise comparison matrix. 

3. Calculating element weights. 

4. Calculate the consistency ratio using Equations (3) and (4). 

 

CI =  
λmax− n

n−1
       (3) 

 

CR =  CI RI⁄       (4) 

 

Description, 

CI  : Consistency Index (Consistency Deviation Ratio) 

λ max  : Largest eigenvalue of matrix of order n 

n  : Number of elements being compared 

CR  : Consistency Ratio 

RI  : Random Index 
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5. Determine the Best Alternative. 

 

2.4. Sensitivity Analysis 

Sensitivity Analysis provides a surprising insight into the multi-criteria decision-making process [22]. 

Sensitivity Analysis is geared towards choosing the best alternative from the many alternatives available [23]. 

The steps in performing Sensitivity Analysis are as follows [24]: 

1. Determine the weight value of the criteria 

2. Determines the initial base value, where the initial base value is used as a reference for ranking changes. 

3. Change the weight of one or more criteria with a value change range of 1 to 2. 

4. Normalize the weight of the criteria, so that the weight value of the criteria becomes Σ = 1. 

5. Calculate the change in ranking for each method analyzed. 

6. Calculate the percentage of changes in ranking for each method analyzed. 

 

Sensitivity Analysis has a final result that can be known by calculating the presentation of changes in 

ranking [25], a method will become more sensitive [26], if the presentation value changes greatly [27]. 

Equation (3) shows how to obtain the value of the presentation of changes in ranking on alternatives [28]. 

 
T

i ×A
 × 100 %       (3) 

 

Description,  

T : Final Total Rank Change 

i : Total Recurrence 

A : Number of Attributes used 

 

3. RESULTS AND ANALYSIS 

3.1. Analytic Hierarchy Process (AHP) Calculation 

1. Tourism Object Selection Decision Hierarchy 

 

 

Figure 2. Hierarchy of Tourism Location Determination 

 

Figure 2 explains that in determining tourist locations there are 5 criteria, namely Natural Beauty (C1), 

Cultural Diversity (C2), Infrastructure (C3), Price (C4), and Cleanliness (C5). Meanwhile, there are 5 

alternatives that are used as a reference in determining the best tourist attractions in West Sumatra Province, 

which include Padang Beach (A1), Carocok Beach (A2), Sianok Gorge (A3), Harau Valley (A4), and Anai 

Valley (A5). The next stage is to determine the weight of each criterion with the Analytical Hierarchy Process 

(AHP) method in accordance with the steps: 

 

2. Determine the Criteria, for the criteria used can be seen in Table 1. 

 

Table 1. Criteria 

Code Criteria 

C1 Natural Beauty 

C2 Cultural Diversity 

C3 Infrastructure 

C4 Price 

C5 Hygiene 

 

3. Arranging these criteria in the form of a paired matrix is shown in Table 2. 
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Table 2. Pairwise Matrix 

  C1 C2 C3 C4 C5 

C1 1 3 5 3 9 

C2 0,33 1 3 3 5 

C3 0,20 0,14 1 7 3 

C4 0,14 0,33 0,20 1 3 

C5 0,11 0,14 0,14 0,33 1 

Total 1,79 4,62 9,34 14,33 21,00 

 

4. Data normalization shares each criterion element value with the sum result shown in Table 3. 

 

Table 3. Data Normalization Results 

  C1 C2 C3 C4 C5 

C1 0,560 0,649 0,535 0,209 0,429 

C2 0,187 0,216 0,321 0,209 0,238 

C3 0,112 0,031 0,107 0,488 0,143 

C4 0,080 0,072 0,021 0,070 0,143 

C5 0,062 0,031 0,015 0,023 0,048 

 

5. Determine the average value by summing up each row of normalization results divided by the number 

(n) of criteria shown in Table 4. 

 

Table 4. Finding the average value 

  Total n Average 

C1 2,382 5 0,476406 

C2 1,171 5 0,234299 

C3 0,881 5 0,176218 

C4 0,386 5 0,077225 

C5 0,179 5 0,035852 

 

6. The weighting results are obtained from the average value shown in Table 5. 

 

Table 5. Criteria Weighting Results 

Criteria Weight 

C1 0,476406 

C2 0,234299 

C3 0,176218 

C4 0,077225 

C5 0,035852 

 

7. Calculating the Eigen Value to find the eigen value can be done by multiplying the average value by 

the number of columns before normalization shown in Table 6. 

 

Table 6. Eigenvalues 

Criteria Eigenvalue 

C1 2,615 

C2 1,333 

C3 0,953 

C4 0,366 

C5 0,173 

Total 5,440 

 

8. Calculate the Consistency Index (CI) value using the formula in equation 1. 

 

CI =  
5,440 − 5

5 − 1
= 0,1100 

 

9. Calculating the Consistency Ratio (CR) value using the formula in equation 2, If the CR value is <0.1, 

the value is considered consistent and has the right to continue. If the CR value is > 0.1, the value is 

considered inconsistent and has no right to continue. 
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CR =  
0,1100

1,12
= 0,0982 

 

10. Alternative Ranking Results. The following alternative ranking results can be seen in Table 7. 

 

Table 7. AHP Ranking Results 

Alternative Vi Value Ranking 

A5 12,4688 1 

A1 8,233625 2 

A3 4,030185 3 

A4 2,134446 4 

A2 1,849147 5 

 

3.2. Analytical Network Process (ANP) Calculation 

Basically, ANP is designed to capture the perceptions of people closely related to a particular problem 

in a rational manner, to arrive at a scale of preferences among various alternatives using the method designed. 

Transforming quantitative values from qualitative is the principle behind the Analytical Network Process 

(ANP), so that decisions are made more objectively.  

Normalization in ANP is done by separating the number of elements from the number of columns. 

Eigenvalues are generated based on the number of criteria from each row, as below. 

 

C11 =
1

1,79
= 0,558 

 

C12 =  
3

4,62
 = 0,649 

 

C13 =
5

9,34
= 0,535 

 

C14 =
3

14,33
= 0,209 

 

C15 =
9

21
= 0,428 

 

EV C1 =
0,558 + 0,649 + 0,535 + 0,209 + 0,428

5
= 0,3758 

 

The Eigen Value calculation for each criterion is done using the same formula. The Eigen Value for C1 

is 0.03758, C2 is 0.0137, C3 is 0.0352, C4 is 0.0059, and C5 is 0.0027. After getting the Eigen Value for each 

criterion,  λmax can be calculated from the pairwise matrix comparison with the Eigen Value. 

 

(

 
 

1 3 5 3 9
0,33 1 3 3 5
0,2 0,14 1 7 3

0,14 0,33 0,20 1 3
0,11 0,14 0,14 0,33 1)

 
 

(

 
 

0,3758
0,0137
0,0352
0,0059
0,0027)

 
 
=

(

 
 

0,6349
0,2745
0,1616
0,0781
0,0528)

 
 

 

 

λmax= (
0,6349

0,3758
+
0,2745

0,0137
+
0,1616

0,0352
+
0,0781

0,0059
+
0,0528

0,0027
) ÷ 5 = 5,324 

 

After getting λmaxthe next step is to calculate the consistency index. 

 

CI =
(λmax − n)

(n − 1)
=
(5,324 − 5)

(5 − 1)
= 0,076 

 

Consistency Ratio can be calculated after getting the Consistency Index. The Random Index used for 

the 5 criteria is 1.12. 

 

CR =
CI

IR
=  
0,076

1,12
= 0,0678 
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Since CR is less than 0.1, the hierarchy is declared consistent, the calculation is declared correct and 

can be used as a weighting standard. Alternative Ranking is done by calculating the Eigen Value of each 

criterion by Normalizing the Alternative Matrix. 

 

V1 =∑(0,3758 × 2,481) + (0,0137 × 1,607) + (0,0352 × 0,732) + (0,0059 × 0,350) + (0,0027 × 0,272) 

V1 =∑(0,932 + 0,022 + 0,025 + 0,002 + 0,0007) = 0,9829 

 

For the other alternatives, the same formula is used to generate the score values V1 and the ranking 

results are shown in Table 8. 
 

Table 8. Vi Value and Ranking of Tourist Attractions in West Sumatra 

No. Alternative Vi Rank 

1 Padang Beach 0,9829 2nd position 

2 Pamtai Carocok 0,7395 5th position 

3 Sianok Gorge 0,9600 3rd position 

4 Harau Valley 0,8456 4th position 

5 Anai Valley 1,0274 1st position 

 

Based on the calculation of 5 tourist attractions, it can be seen that Anai Valley (A5) is the best tourist 

spot in West Sumatra Province. The second and third positions are Padang Beach and Sianok Gorge. The 

ranking results of tourist attractions in West Sumatra Province are closely related to the weight of the criteria. 

The weight of criteria that focus on Natural Beauty (C1), Cultural Diversity (C2), Infrastructure (C3), Price 

(C4), and Cleanliness (C5) can make tourist attractions in West Sumatra Province better. 

The results of manual calculations using AHP and ANP to determine the best tourist attractions in West 

Sumatra Province were applied and tested using Microsoft Excel. Figure 3. and Figure 4. display the 

implementation of comparison and ranking of tourist attractions in West Sumatra Province using AHP and 

ANP. 
 

 

Figure 3. Preference Value of Tourist Attractions in West Sumatra Province Using ANP 

 

 

Figure 4. Preference Value of Tourist Attractions in West Sumatra Province Using AHP 

Pantai Padang Pantai Carocok Ngarai Sianok Lembah Harau Lembah Anai

Vi Value 0,9829 0,7395 0,96 0,8456 1,0274

0

0,2

0,4

0,6

0,8

1

1,2

ANP Method Preference Value

Pantai Padang Pantai Carocok Ngarai Sianok Lembah Harau Lembah Anai

Vi Value 8,2336 1,8491 4,0301 2,1344 12,4688

0

2

4

6

8

10

12

14

AHP Method Preference Value
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3.3. Sensitivity Analysis 

1. Determining the Initial Value 

 

Table 9. Initial Value 

No. Alternative AHP ANP 

1 Padang Beach 8.2336 0.9829 

2 Carocok Beach 1.8491 0.7395 

3 Sianok Gorge 4.0301 0.9600 

4 Harau Valley 2.1344 0.8456 

5 Anai Valley 12.4688 1.0274 

 

Ranking using AHP and ANP methods has the same best alternative results, namely Anai Valley (A5). 

 

2. Changing Criteria Weights 

Experimented 3 times in changing the weight of the criteria by adding a value of 0.5. The steps in 

changing the weight of the criteria are as follows: 

a. Experiment 1, adding a weight of 0.5 to C1. 

b. Experiment 2, adding a weight of 0.5 to C2. 

c. Experiment 3, adding a weight of 0.5 to C3. 

 

In the first experiment, we added weight to the C1 criterion as much as 0.5, the experimental results can 

be seen in the table 10 

 

Table 10. Experiment 1 Results 

No. Alternative AHP ANP 

1 Padang Beach 18.6250 2.2234 

2 Carocok Beach 4.1382 1.6555 

3 Sianok Gorge 9.1285 2.1745 

4 Harau Valley 4.8011 1.9021 

5 Anai Valley 28.3260 2.3324 

 

In the second experiment, the weight was added to the C2 criterion as much as 0.5, the experimental 

results can be seen in the table 11. 

 

Table 11: Experiment 2 results 

No. Alternative AHP ANP 

1 Padang Beach 14.9643 1.7864 

2 Carocok Beach 3.7794 1.5115 

3 Sianok Gorge 7.6215 1.8155 

4 Harau Valley 4.4856 1.7771 

5 Anai Valley 24.2470 1.9979 

 

In the third experiment, the weight was added to the C3 criterion as much as 0.5, the experimental results 

can be seen in the table 12. 

 

Table 12: Experiment 3 results 

No. Alternative AHP ANP 

1 Padang Beach 11.3036 1.3489 

2 Carocok Beach 2.7642 1.1055 

3 Sianok Gorge 7.3855 1.8660 

4 Harau Valley 2.9774 1.1796 

5 Anai Valley 24.0953 1.9854 

 

Table 13: Sensitivity Test Results 

No. Experiment AHP ANP 

1 Experiment 1 15.8572 1.3050 

2 Experiment 2 11.7782 0.9705 

3 Experiment 3 12,4635 0.9580 

Change (%)  0.25 0.14 
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From the three experiments that have been carried out, it can be seen the Rank changes that occur with 

the AHP and ANP methods, shown in table 13. It can be seen that the AHP method has a higher percentage of 

sensitivity with a total percentage of 0.25% compared to the percentage of 0.14% in the ANP method. This 

proves that the AHP method is better than the ANP method for determining tourist attractions in West Sumatra 

Province. 

   

4. CONCLUSSION 

Combining AHP and ANP in tourism site selection decision-making in West Sumatra can provide a 

more in-depth and structured view, allowing stakeholders to make better and more sustainable decisions in 

tourism development in the region. Multi-criteria Decision Support System (DSS) methods, namely the 

Analytical Hierarchy Process (AHP) and Analytical Network Process (ANP) methods to determine the best 

tourist attractions in West Sumatra Province by conducting sensitivity analysis on both methods. Where from 

three experiments where each experiment added a weight of 0.5 that has been done, it can be seen the Rank 

changes that occur with the AHP and ANP methods, shown in table 13. It can be seen that the AHP method 

has a higher percentage of sensitivity with a total percentage of 0.25% compared to the percentage of 0.14% 

in the ANP method. This proves that the AHP method is better than the ANP method for determining tourist 

attractions in West Sumatra Province. Anai Valley is one of the best places based on ranking values, followed 

by Ngarai Sianok. 
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