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Abstract: This study aimed to analyze the role of the Toba Caldera Geopark as a mediating variable in the development of the 

Lake Toba area using the SEM-PLS data analysis technique. The research method using SEM-PLS analysis consists of sub-

models, namely measurement and structural models or external and internal models. The convergent validity of the PLS with 

reflective indicators is assessed based on the loading factors of the indicators. The results demonstrate that the Toba Caldera 

Geopark can accelerate the role of tourism variables such as attractions, amenities, and ancillaries in enhancing the development 

of the Lake Toba area. However, development has not increased the influence of tourism accessibility in the Lake Toba area. The 

integrated management of Caldera Geopark with tourism development is recommended as an effective approach to expedite the 

development of Lake Toba area. Tourist destinations were reported to significantly influence the development of the Lake Toba 

area, and the Caldera Toba Geopark mediated efforts to develop the tourism sector. Factors related to tourist destinations, such as 

attractions, amenities, and ancillaries, played a significant role in the development of the Lake Toba area. Accessibility did not 

have a significant influence on the development of the area, either directly or indirectly, through the Geopark. Development was 

required, including improving attractions, amenities, and ancillaries, using the Caldera Toba Geopark as an approach for 

management, utilization, and development. Collaboration between the government, private sector, and local and international 

communities creates sustainable tourism development programmes. Meanwhile, attention to environmental sustainability, local 

culture, and community participation was important for managing the UNESCO Global Geopark. 
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INTRODUCTION              

The tourism sector is strategically positioned in various development policies, specifically in Indonesia, which has 

tourism assets (Sugiarti and Fikri, 2021). Over the last five years, tourism has experienced significant growth, in line with 

the designation of the tourism sector as a priority development sector (Widiastuti and Silfiana, 2021). Indonesia has 

enormous tourism potential, supported by its geographical conditions and cultural heritage (Riady, 2021). Furthermore, one 

of the tourist attraction areas is Lake Toba, located in North Sumatra Province.  

Lake Toba is a volcanic-tectonic lake formed by subsidence processes that created Pulau Samosir in the central part, 

surrounded by water (Solada et al., 2020). However, the aesthetic beauty of the panorama and potential natural resources in the 

area are threatened by sustainability owing to unbalanced economic, social, and environmental development pressures. This is 

attributed to population growth, urbanization, high industrial and agricultural activities, and fish farming around the lake, 

which poses the greatest threat to the environment (Remus et al., 2023). These influences include a reduction in the diversity 

of lake biota, a decline in water quality, and sedimentation-causing shallowing, all of which affect environmental functions.  

The Lake Toba area has been designated a National Strategic Area, focusing on the tourism sector (Buaton and 

Purwadio, 2015). Since July 2020, the area has also been designated as a member of the Global Geopark Network (GGN) 

(Muzambiq, 2023; Manurung and Sinabariba, 2021), which was established in 1998 by UNESCO (Fujii and Ito, 2020; 

Zouros, 2004). The commitment required as a geopark member includes conserving the geological park heritage and 

promoting sustainable research in the Lake Toba area. Furthermore, 91 geoparks from 27 countries were members of the 

GGN in 2012. A serious commitment is required from the central government, provinces, districts, and the entire 
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community to maintain the lake as a GNN member. Sustainability after restoration undoubtedly has a double positive 

impact on a number of physical, chemical, and biological aspects, and specifically socio-economic aspects. Toba Caldera 

Geopark has numerous natural tourist destinations, including those around the outer ring road (Purwoko et al., 2022).  

An area with diverse potential resources can be used and managed by a community based on the potential and 

characteristics of the area (Endah, 2020). The current trend in the use of natural exotica focuses on conservation rather than 

exploration. Geopark development is carried out based on the Regulation of the Minister of National Development 

Planning/Head of the National Development Planning Agency Number 15 of 2021 concerning the National Action Plan for 

the Development of Indonesian Geoparks in 2021–2025. Geopark development is conducted through three pillars: 

conservation, education, and sustainable community economic development in the tourism sector (Hutabarat and Pratiwi, 2022). 

The Lake Toba Geopark has four pillars: pro-poverty, pro-growth, pro-employment opportunities, and pro-environment. 

From a pro-poverty perspective, geopark development should contribute to achieving millennium objectives by 

empowering the local economy to reduce poverty and benefit communities. Pro-growth demonstrates that the utilization of 

Geopark space should be oriented toward socio-economic growth throughout the Lake Toba area. This is crucial because 

the needs and interests related to the socioeconomic development of communities are met through Geopark-based spatial 

planning. Pro-employment opportunities include planning the utilization of geopark space to generate new opportunities for 

economic activities. Geopark development creates job opportunities for the tourism industry and management.  

Pro-environment is related to development in maintaining the integration of geological diversity and biodiversity for 

educational, conservation, and local economic growth purposes, by focusing on environmentally conscious principles. 

Conceptually, the development of a geopark cannot be separated from the needs of the government and community to 

advance the surrounding areas. Natural components that have the ability to develop the tourism sector, must sustainably act 

as drivers of economic growth in the surrounding area. Therefore, the development of the Toba Caldera area should be 

examined because of the direct proportionality between the Global Geopark and Lake Toba. 

 

MATERIALS AND METHODS 

1. Data Collection 

This study was conducted in the Toba Caldera Geopark Area, North Sumatra Province. The area spans seven regencies: 

Samosir, North Tapanuli, Toba Samosir, Humbang Hasundutan, Simalungun, Dairi, and Lake Toba Tourism Area. 

According to the level of explanation, the research type is quantitative/associative/correlational, as the data analysis uses 

inferential statistics to determine the degree of relationship and form of influence between the independent and dependent 

variables. Qualitative and quantitative data were obtained from primary and secondary sources. 

Probability sampling provides an equal chance for each element of the population to be selected as a sample member 

(Purwoko et al., 2023). Based on the Slovin formula, the sample size is calculated as follows: 
 

 
Therefore, the sample size is 204 individuals. 
 

2.  Variables, Sub-Variables, and Indicators 

The tourism destination variable is measured using attractions, accessibility, amenities, and ancillaries. The area development 

variable is mediated by the Caldera Geopark, with the sub-variables conservation, education, and community empowerment. 
 

3. Data Analysis 

Structural Equation Models (SEMs). According to Hasan et al. (2020), SEM-PLS analysis consists of sub-models, namely 

the measurement and structural, or outer and inner, models. The steps of SEM-PLS analysis are as follows: Measurement 

Model Test (Outer Model). Hair et al. (2014) asserted that an outer or measurement model was used to assess validity and 

reliability. Therefore, this model ensures that the measurements are valid, and the tests conducted include the following: 
 

Validity Test 

A validity test is performed to determine the instrument’s ability to measure the variables in 2 (two) ways: 

Convergent Validity: The convergent validity in PLS with reflective indicators is assessed based on the loading factor of 

the indicators (Hair et al., 2020). The rule of thumb used for convergent validity is outer loading > 0.7, communality > 0.5, 

and average variance extracted (AVE) > 0.5.  

Discriminant Validity: The discriminant validity is assessed based on the cross-loading of each variable. Another 

method used to assess discriminant validity is to compare the square root of AVE for each construct with the correlations 

between others (Kaartina et al., 2015). The model has sufficient discriminant validity when the square root of AVE for each 

construct is greater than the correlation. 
 

Table 1. Validity Test Parameters in the PLS Measurement Model 
 

Validity Test Parameter Rules of Thumb 

Convergent 
Outer loading Greater than 0.7 

Average variance extracted (AVE) Greater than 0.5 

Discriminant 
Square root of AVE and Correlation of latent variables Square root of AVE > Correlation of latent variables 

Cross loading Greater than 0.7 within 
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Reliability Test: Following Al-Emran et al. (2019), a reliability test is conducted to measure the internal consistency of 

the measurement tool. Reliability indicates the accuracy, consistency, and precision of the measurement tool. There are two 

types of reliability: Cronbach’s Alpha: Cronbach’s alpha is a statistical technique used to measure internal consistency in 

the reliability test of instruments or psychometric data (Sharma, 2016). This variable measures the lower limit of the 

construct’s reliability and the expected value is > 0.6.  

Composite Reliability: Composite reliability measures the true reliability value of a variable (Hair et al., 2014). 

However, the variable is considered better at estimating the internal consistency of a construct and should be > 0.6. 

Inner Model Test (Structural Model) 

According to Sankowska (2013), a structural model test is conducted to predict the causal relationships between variables or 

test hypotheses. The test is performed to ensure the robustness and accuracy of the constructed structural model. The inner model 

in PLS can be evaluated through the coefficient of determination (R2), Stone-Geisser test (Q2), and Goodness of Fit (GoF). 

R-square Test (R2): Zhang (2017) reported that R2 is used to measure the level of variation in the change in independent 

variables concerning the dependent variable. A higher R2 value indicates a better predictive model in the proposed study. 

However, this is not absolute in terms of measuring accuracy because the basis of theoretical relationships is the most 

important parameter for explaining causality. The value can detect the direct influence of specific exogenous variables on 

endogenous variables, which is preferably ≥ 0.10. 

Q2 (Stone-Geisser Test): Q2 (Uji Stone-Geisser) in PLS is used for predictive relevance in constructive mode (Taghizadeh et 

al., 2016). The parameter measures the consistency between the observation values produced by the model and the estimates. 

Goodness of Fit (GoF): The total R2 value can be manually used to calculate the GoF because PLS does not provide a 

specific menu (Dirsehan and Cankat, 2021). This value is classified as follows: 

Small: GoF = 0,1; Medium : GoF = 0,25; Large: GoF = 0,38 

Hypothesis Test: Dijkstra and Henseler (2015) explained that path coefficients or inner model values show a 

significance level in hypothesis testing. The path coefficient or inner model score, represented by the t-statistics value, 

should be above 1.96 and 1.64 for two-tailed and one-tailed hypotheses at a confidence level of 95%, where alpha is 5%, 

and power is 80%. The p-value should be < 0.05 (5%), and the significance of hypothesis confirmation can be determined 

by comparing the t-table and t-statistic. This hypothesis is accepted when the t-statistic value is higher than the t-table. 

 

RESULTS AND DISCUSSION 

1. SEM-PLS Test Results 

Measurement Model Design (Outer Model = Model Feasibility Test): The design of the measurement model aims to test its 

feasibility by analyzing the relationship between each indicator and the latent variable measured through validity and reliability. 
 

 
Figure 1. Structural Equation Model (SEM) 

 

Convergent Validity Test: The convergent validity test aims to analyze the loading factor values between the latent 

variables and indicators (Sujati et al., 2020). A loading factor value greater than 0.7 is considered valid. The results show 

that the indicators have a validity of r-count greater than the outer loading value (0.7). Therefore, all constructs of the 

research variable indicators (X, Y, and Z) are valid. Discriminant Validity Test: The discriminant validity test aims to 
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determine adequate discrimination of the constructs or latent variables by comparing the loading factor values (Rönkkö and 

Cho, 2022). A variable is considered valid when the loading factor value is greater than 0.7 (Nasution et al., 2020). The 

results based on cross-loading demonstrate that the correlation values between the latent variables are greater than the cross-

loading value (0.7). Therefore, discriminant validity between variables is adequate. 

Discriminant Validity Based on Average Variance Extracted (AVE): The results of the discriminant validity test based 

on the AVE cross-loading values show that the six latent variables have AVE-count of 0.941, 0.762, 0.735, 0.852, 0.805, 

and 0.811. The latent variables have an AVE count greater than the AVE-table value (0.5), indicating that the six latent 

variables have adequate discriminant validity (AVE; Voorhees et al., 2016). Reliability Test: The reliability test is 

conducted to measure the internal consistency, accuracy, and precision of the measurement tool based on composite 

reliability (>0.6) and is supported by Cronbach’s alpha values (> 0.6) (Putra et al., 2021). The latent variables have 

Cronbach’s alpha values of 0.968, 0.922, 0.821, 0.942, 0.983, and 0.983, which are greater than 0.6. Additionally, the six 

latent variables have composite reliability values of 0.979, 0.941, 0.893, 0.958, 0.985, and 0.985, respectively, which are 

greater than 0.6. In conclusion, the variables have high reliability and the model is considered appropriate. 

Structural Model Design: Parameter Estimation and Model Evaluation 

1. Path Coefficients: SEM-PLS uses path coefficients to determine the strength and significance of the hypothesized 

relationships between latent constructs. These path coefficients can also be standardized as beta coefficients (Oliver et al., 

2010). Bootstrapping techniques are typically used in PLS-SEM to analyze t-values for path coefficients and assess the 

significance of the hypothesized connections (Efron, 2007). The standardized range of values is between -1 and +1 and the 

estimated standard path coefficients approaching +1 show a strong positive linear relationship for negative values (Yung 

and Bentler, 1994). The results indicate the path coefficient values of the structural model as follows: 
 

Table 2. Path Coefficients of the Structural Model 
 

Relationships between Variables Path Coefficients Estimated Coefficients 

Destination (X) - Geopark Caldera (Z)  0.973 

Destination (X) - Development of Lake Toba Area (Y)  0.595 

Geopark (Z) - Development of Lake Toba Area (Y)  0.404 

 

2. Outer Weight Values: According to the outer weight values for all latent variables, all latent variables have t-statistic 

values > 1.96 (Devi et al., 2015). Therefore, it can be concluded that Variable X (X1, X2, X3, and X4) significantly influences 

Variable Z (Geopark Caldera), while Variable X (X1, X2, X3, and X4) influences Variable Y (development of Lake Toba area). 

Path Equations; a. Equation for the Influence of X on Z; Z = 0.973X + e 

                          b. Equation for the Influence of X on Y; Y = 0.595X + e 

                c. Equation for the Influence of Z on Y; Y = 0.404Z + e 
Structural Model Test: A test of the inner structural model is conducted to predict causal relationships between 

variables, or a hypothesis test based on R2 values, Q2, and GoF. 

1. Results of R2 Test (Endogenous Variables): The analysis of variance (R2) or determination test measures the extent 

of the independent variables on the dependent variables (Hair et al., 2020). The influence scale ranges from 0 to 1, with a 

value of 1 indicating a highly accurate level of prediction. The R2 value is the coefficient of determination for endogenous 

constructs, with the values categorized as 0.67 (strong), 0.33 (moderate), and 0.19 (weak) (Suhan and Achar, 2016). The 

test results for the causal relationship between the latent (tourism development) and endogenous variables Y 

(development of Lake Toba area), as well as Z (Geopark Caldera) are as follows: 
 

Table 3. Results of the Determination Test (R2) 
 

Variable Endogen R2
 

Standard (0.67) Conclusion 

Endogenous Variables 0.994 0.67 Strong 

Development of Lake Toba Area (Y) 0.973 0.67 Strong 

 

Table 3 shows that the R2 values for Y and Z are 0.994 and 0.973, hence the endogenous variables have strong 

determination. A total of 99.4% of the development of the Lake Toba area variable can be explained by independent attraction 

(X1), accessibility (X2), amenity (X3), and ancillary (X4), while 97.3% of Geopark Caldera (Z) can be explained by the 

independent attraction (X1), accessibility (X2), amenity (X3), and ancillary (X4) variables. In contrast, other unexamined 

factors explain the remaining portion. 

2. Results of Q2 Testing (Stone-Geisser Test) (For Endogenous Variables): Q2 in PLS is used to test the predictive 

relevance in a constructive model (Othman et al., 2021). This variable measures how well the observed values generated by 

the model match its parameter estimates in the following categories (Chin, 2010). Q2 = 0.02 – small category; Q2 = 0.15 – 

moderate category; Q2 = 0.35 – large category. In this research, the Q2 test obtained the following results: 
 

Table 4. Results of the Q2 Test 
 

Endogenous Variables SSO SSE Q
2 (1-SSE/SSO) Standard Conclusion 

X (Destination) 816.000 816.000    

Y (Development) 816.000 55.727 0.932 0.35 Large 

Z (Geopark Caldera) 612.000 74.946 0.878 0.35 Large 
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Table 4 shows the values of Q2 (Y1) = 0.932 and Q2(Z) = 0.878, both of which are greater than 0.35. Therefore, the 

endogenous variables (Y and Z) in this study have Q2 values classified as large (>0.35). 

3. Goodness of Fit (GoF) – Total R2 Values (For Endogenous Variables) 

The GoF is a single measure used to validate the combined performance of the outer and inner models (Vinzi et al., 2010). 

The total R2 values can be used to calculate the GoF of the model manually because PLS does not provide a specific menu. 

a. GoF = 0,1 small category; b. GoF = 0,25 moderate category; c. GoF ≥ 0.38 large category 

The calculation results of GoF value in this research are as follows: 
 

Table 5. Results of the GoF Test 
 

Regression R2 Squared R2 

Area Development (Y) 0.994 0.994 

Geopark Caldera (Z) 0.973 0.973 

Total  1.967 
 

Based on the total R2 of 1.967, the GoF values used to validate the performance of the combined outer and inner models 

are considered large. 

 

Hypothesis Test Results 

Direct Influence of Independent Variable X on Dependent Variable Y. According to the t-statistic > 1.96 and p-value < 

0.05, the independent variable significantly influences the dependent variable. Partial Influence of X1, X2, X3, and X4, on Y 

The partial influence of X (X1, X2, X3, and X4) on Y (development of Lake Toba area) shows the following 

results: 
 

Table 6. Partial Direct Influence of X on Y 
 

Parameter t-statistic t-table p-value Conclusion 
X1 Attractions -> (Y) 6.761 1.96 0.000 Significant 

X2 Accessibility-> (Y) 1.352 1.96 0.177 Not significant 
X3 Amenities -> (Y) 3.625 1.96 0.000 Significant 
X4 Ancillary -> (Y) 6.607 1.96 0.000 Significant 

 

Table 6 shows that out of the four independent variables, X2 (accessibility) (T2 = 1.352), which is smaller than the t-

table value (1.96) does not have a significant influence on Y (development of Lake Toba area). 

In the relationship between X1 (attraction) and Y (development of Lake Toba area), X1 has a t-statistic value of 6.761 and 

a p-value of 0.000. Since the t-statistic value (6.761) is greater than the t-table (1.96) and p (0.000) is less than 0.05, 

Hypothesis 1 is accepted. This is consistent with Nikjoo and Ketabi (2015), who found that attraction plays a crucial role in 

attracting tourists’ interest in visiting a destination. As a primary tourist destination, Lake Toba area relies on unique natural 

attractions, cultural diversity, and tourist attractions offered (Astuti, 2021). Beauty of nature, cultural heritage, recreational 

activities, and quality tourism services are closely related to destination development. According to Jaya (2019), a captivating 

and memorable tourism experience for tourists in the Lake Toba area positively influences the local economy by increasing 

the number of tourists. This experience provides incentives for environmental preservation, infrastructure improvement, and 

better services for local communities. In this context, the significant relationship between attraction (X1) and the development 

of the Lake Toba area (Y) is based on visual appeal and the generated social, economic, and environmental influences. 

In the relationship between X2 (accessibility) and Y (development of Lake Toba area), X2 has a t-statistic value of 

1.352 and a p-value of 0.177. Since the t-statistic value (1.352) is less than the t-table (1.96) and p (0.177) is greater than 

0.05, Hypothesis 1 is rejected. Although accessibility is important for determining the comfort of tourists at the 

destination, the variable does not directly influence destination development. This differs from Pandža Bajs (2015) who 

explained that ease of accessibility is one of the offerings in tourist destinations. The Lake Tob a area faces challenges in 

optimizing tourism potential owing to other internal and external factors that play a role in converting accessibility into 

substantial destination development. This is supported by Cholik (2017), who found that infrastructure fa ctors, local 

transportation, access to the destination, and a lack of integration in tourism promotion hinder the conversion of 

accessibility into significant destination development. Although accessibility plays a crucial role in providing pathways 

to the destination, its influence on the development of the Lake Toba area (Y) is less prominent because of the 

complexity of its interactions with other dominating factors in the destination development process.  

In the relationship between X3 (amenities) and Y (development of Lake Toba area), variable X3 has a t-statistic of 

3.625, with a p-value of 0.000. Since the t-statistic value (3.625) is greater than the t-table (1.96) and p (0.000) is less than 

0.05, Hypothesis 1 is accepted. Lee (2016) stated that amenities such as accommodation facilities, restaurants, local 

transportation, and other public services form the foundation for sustainable destination development. The presence of 

adequate amenities enhances tourist comfort and satisfaction, and supports a strong tourism infrastructure. This could 

increase the destination’s attractiveness, tourist visitation rates, and local economic growth through the tourism sector. 

Furthermore, diverse and high-quality amenities can create a positive cycle in which tourists spend more time and resources 

at the destination (Reitsamer and Brunner-Sperdin, 2017). This could significantly influence the development of Lake Toba 

area. Therefore, the strong correlation between (X3) and (Y) shows that enhancement, diversification, and quality of 

amenities are key factors in strengthening comprehensive tourism destination development. 
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In the relationship between X4 (ancillary) and Y (development of Lake Toba area), X4 has a t-statistic value of 6.607 

with a p-value of 0.000. Considering that the t-statistic (6.607) is greater than the t-table value (1.96) and p (0.000) is less 

than 0.05, Hypothesis 1 is accepted. Ancillary includes various supporting factors, such as government policies, private 

investments, development programmes, cross-sectoral cooperation, and community initiatives supporting the growth and 

empowerment of the Lake Toba area. These factors enhance the attractiveness of the destination and contribute to 

infrastructure development, environmental preservation, job creation, and local economic development (Ebrahim and 

Ganguli, 2019). The presence of a conducive regulatory framework, targeted investments, and close collaboration among 

the government, private sector, and communities are key drivers in enhancing the potential of the destination. Therefore, the 

significant relationship between X4 and Y shows that supporting factors play a crucial role in creating an ecosystem that 

supports the sustainable and competitive growth of the tourism destination. Simultaneous Influence of Variable X on Y 

The simultaneous influence of X (tourist destination) on Y (area development) is presented in Table 7. 
 

Table 7. Simultaneous Influence of Variable X on Y 
 

Parameter t-statistic t-table p-value Conclusion 

X on Y 295.659 1.96 0.000 Significant 

 

The t-statistic value (295.659) > t-table (1.96) shows that the independent variable X (tourist destination) has a 

significant influence on the dependent variable Y (development of Lake Toba area). In the context of the development of 

Lake Toba area, the significant relationship between X (tourist destination) and Y (development of Lake Toba area) 

reflects the close integration between tourist destinations and the growth of the area. Brouder et al. (2016) explained that 

tourist destinations are not only focal points for tourists, but also catalysts for economic, social, and environmental 

transformation. As a major tourist destination, the Lake Toba area influences global perceptions of its tourism potential. 

Natural uniqueness, rich cultural heritage, and various tourist attractions serve as the foundation that influences tourist 

arrivals, infrastructure development, and the empowerment of local communities.  

However, development includes various stakeholders and related sectors in an effort to strengthen the local economic 

base, preserve the environment, and enhance the quality of life of surrounding communities. Therefore, the significant 

relationship between Tourist Destination (X) and the development of Lake Toba area (Y) demonstrates the role of the 

destination as a primary driver in shaping the identity of an area, economic growth, and sustainable development. 

However, it is important to remember that the successful development of the Lake Toba area depends not only on the 

physical presence of tourist destinations but also on the strategic integration of tourism promotion, sustainable destination 

management, and active inclusion from the government, private sector, and local community. This is evident in ecotourism 

in Tangkahan, where various stakeholders experience benefits through effective management, as reported by Purwoko et al. 

(2022). This requires cross-sector cooperation in designing holistic policies, proper resource allocation, and joint efforts to 

raise awareness of the importance of environmental conservation, empowerment of local communities, and sustainability in 

destination management. Although the relationship between tourist destination (X) and the development of Lake Toba area 

(Y) demonstrates a significant influence, the sustainability and success of destination development depend on well-planned 

strategies, close collaboration, and a commitment to maintaining a balance between tourism growth and sustainability. 

Direct Influence of Variable X on Z ; Partial Influence of X1, X2, X3, and X4 on Y 

The partial influence of independent variables (X1, X2, X3, and X4) on Z are shown in Table 8. 
 

Table 8. Partial Influence of X on Z 
 

Parameter t-statistic t-table p-value Conclusion 
X1 Attraction -> Z (Geopark Caldera) 2.552 1.96 0.011 Significant 

X2 Accessibility -> Z (Geopark Caldera) 0.535 1.96 0.593 Not significant 
X3 Amenity -> Z (Geopark Caldera) 5.204 1.96 0.000 Significant 
X4 Ancillary -> Z (Geopark Caldera) 6.540 1.96 0.000 Significant 

 

Of the four independent variables, X2 (accessibility) (t-statistic X2 = 0.535), which is smaller than the t-table value 

(1.96), does not have a significant influence on the dependent variable Z (Geopark Caldera). Regarding the relationship 

between X1 (attraction) and Z (Geopark Caldera), X1 has a t-statistic value of 2.552, with a p-value of 0.011. Considering 

that the t-statistic value (2.552) is greater than the t-table value (1.96), and p (0.011) is less than 0.05, the hypothesis is 

accepted. In the context of the relationship between X1 (attraction) and Z (Geopark Caldera), the significant influence of 

attraction on the Geopark Caldera formation is closely related to its value and uniqueness. Attractions, including natural 

beauty, cultural heritage, and diverse tourist activities around Lake Toba, provide a strong foundation for supporting the 

development of Geopark Caldera. The geological and geomorphological attractions of the area, such as the presence of a 

rare super caldera and other unique geological features, play crucial roles. Croes and Kubickova (2013) explained that strong 

tourist attractions provide a platform for gaining global attention, attracting investment interest, and receiving support from 

various stakeholders. This is in line with Purwoko et al. (2021) who found that the quality of attractions influences their 

appeal to tourists. Therefore, the significant relationship between X1 (attraction) and Z (Geopark Caldera) confirms that the 

existence of attractions, as the foundation of tourist attractions, is a key element in the formation and recognition of the area. 

On the relationship between X2 (accessibility) and Z (Geopark Caldera), X2 has a t-statistic value of 0.535 with a p-

value of 0.593. Given that the t-statistic value (0.535) is smaller than the t-table (1.96) and p (0.535) is greater than 0.05. 
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Hypothesis 1 is rejected. Although accessibility is important in influencing the growth and recognition of a tourist 

destination, other factors such as geological uniqueness, ecosystem diversity, potential for scientific research, and local 

community wisdom are the primary determinants in assessing the Geopark. The focus is on the rare geological values 

and ecological richness that attract tourist attention. In this context, the lack of a significant relationship between 

accessibility and the development of the Geopark Caldera may be due to a lack of understanding of its enormous 

potential. Although accessibility is considered important in the evaluation of the Geopark, other specific and unique 

factors become strong determinants in assessing its influence on development and recognition. 

In the relationship between X3 (amenities) and Z (Geopark Caldera), X3 has a t-statistic value of 5.204 and a p-value of 

0.000. Considering that the t-statistic (5.204) is greater than the t-table value (1.96) and p (0.000) is less than 0.05, the 

hypothesis is accepted. The importance of amenities in supporting Geopark Caldera can be seen from a comprehensive 

perspective of tourist experience and destination sustainability. According to Brochado and Pereira (2017), complete 

tourism amenities, from comfortable accommodation to supporting facilities such as transportation and public services, can 

enhance tourists’ comfort and accessibility. Although Geopark Caldera focuses on geological uniqueness as its primary 

asset, good amenities can be a determining factor in expanding the destination’s appeal, extending length of stay, and 

creating opportunities for memorable experiences. Adequate amenities can also support local economic growth, improve the 

quality of life in the surrounding community, and indirectly contribute to environmental preservation efforts through 

regulations and investment. In this framework, the significant relationship between X3 (amenities) and Z (Geopark Caldera) 

affirms that the presence of good tourism amenities has a strong influence on the development of the Geopark. 

In the relationship between X4 (ancillary) and Z (Geopark Caldera), X4 has a t-statistic value of 6.540, with a p-value of 

0.000. Since the t-statistic (6.540) is greater than the t-table value (1.96) and p (0.000) is less than 0.05, Hypothesis 1 is 

accepted. In the context of the relationship between X4 (ancillary) and Z (Geopark Caldera), significance is based on the 

crucial role of supporting factors or accelerators in shaping and developing Geopark Caldera as a sustainable destination. 

Shier and Handy (2016) explained that supporting factors, such as government policies targeting private investments, cross-

sector collaborations, and local community initiatives, influenced Geopark’s recognition and development. Active inclusion 

and support from various stakeholders provide a strong foundation for Geopark management and promote economic 

growth, environmental preservation, and empowerment of the local community. The success of a sustainable destination 

depends on geological richness as well as a strong framework of cooperation and support from supporting factors. 

Therefore, the significant relationship between X4 (ancillary) and Z (Geopark Caldera) demonstrates that a strong 

integration of supporting factors is the key to maintaining sustainability, recognition, and development as a sustainable and 

competitive destination. Simultaneous Influence of Variable X on Z. 

The simultaneous influence of X (tourist destination) on Z (Geopark Caldera) is presented in Table 9. 
 

Table 9. Results of the Simultaneous Test of the Influence of Variable X on Z 
 

Parameter t-statistic t-table p-value Conclusion 

X on Z 213.045 1.96 0.000 Significant 

 

The t-statistic value (213.045) is greater than the t-table of 1.96, indicating that the independent variable X (tourist 

destination) has a significant influence on the dependent variable Z (Geopark Caldera). The path diagram represents the 

simultaneous direct influence of variable X (tourist destination) on Z (Geopark Caldera). In the context of the relationship 

between X (tourist destination) and Z (Geopark Caldera), significance is reflected in the primary role of tourist destinations 

in shaping and supporting the development of Geopark Caldera as a unique and attractive destination.  

According to Nainggolan et al. (2021), Lake Toba is a magnet for tourists worldwide, and its recognition provides a strong 

foundation for promoting and developing Geopark Caldera. The presence of an established destination has positive 

influences, such as increased global awareness of the geological potential of the area, investment in research, and attention 

to environmental preservation. By leveraging the existing beauty of the destination, Geopark Caldera gains wider 

recognition, maintains its existence, and promotes sustainable growth.  

Therefore, the significant relationship between X (tourist destination) and Z (Geopark Caldera) indicates that the 

existence of tourist destinations is a key factor in maintaining the relevance, global recognition, and sustainable 

development of Geopark Caldera. Direct Influence of Variable Z on Y. Partial Influence of Z1, Z2, and Z3 on Y. The partial 

influence of independent variables (Z1, Z2, and Z3) on Y are shown in the following table: 
 

Table 10. Results of the Hypothesis Test on the Direct Influence of X on Z 
 

Parameter t-statistic t-table p-value Conclusion 

Z1 Conservation -> Y 2.488 1.96 0.013 Significant 

Z2 Education -> Y 4.273 1.96 0.000 Significant 

Z3 Community Empowerment -> Y 6.951 1.96 0.000 Significant 

 

Table 10 shows that Z (Geopark Caldera) has a significant partial influence on variable Y (development of Lake Toba 

area). This is indicated by the t-statistic values: X1 = 2.488 (>1.96), X2 = 4.273 (> 1.96), and X3 = 6.951 (> 1.96). 

In the relationship between Z1 (conservation) and Y (development of Lake Toba area), Z1 has a t-statistic value of 

2.488, with a p-value of 0.013. Given that the t-statistic value (2.488) is greater than the t-table (1.96) and p (0.013) is less 
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than 0.05, Hypothesis 1 is accepted. Concerning the relationship between Z1 (Geopark conservation) and Y (development 

of Lake Toba area), the importance of geological conservation as a core element plays a crucial role in the development and 

sustainability strategy of Lake Toba area. Conservation efforts focused on geological richness, unique ecosystems, and 

cultural heritage are the foundation for environmental preservation and key drivers of area development. Geopark Caldera 

creates a strong basis for sustainable development in the surroundings through a planned approach to preserve the 

authenticity and sustainability of geological features. According to Xu and Wu (2022), geological conservation promotes 

awareness of the importance of environmental preservation, triggers innovation in ecotourism approaches, and provides 

opportunities to support local economic growth in line with sustainability principles.  

Therefore, the significant relationship between Z1 (Geopark conservation) and Y (development of Lake Toba area) 

confirms that geological conservation efforts form the main foundation for preserving the identity and uniqueness of the 

area and serve as a primary driver for building the area as a sustainable and globally competitive tourist destination. 

In the relationship between Z2 (education) and Y (development of the Lake Toba area), Z2 has a t-statistic value of 4.273, 

with a p-value of 0.000. Considering that the t-statistic value (4.273) is greater than the t-table value (1.96) and p (0.000) is 

less than 0.05, the hypothesis is accepted. In the context of the relationship between Z2 and Y, the importance of education 

as a core element of Geopark Caldera reflects its central role in influencing the development and sustainable growth of the 

Lake Toba area. Through sustainable and structured education programmes, Geopark Caldera preserves geological 

authenticity and creates a platform to enhance public awareness of the importance of conservation, sustainability, 

geological values, and ecosystem diversity (Gordon et al., 2021). Therefore, a well-integrated education establishes a close 

relationship between humans and the environment, enabling local communities and tourists to become agents of change 

and promote sustainable practices. In this context, the significant relationship between Z2 and Y indicates that education 

and public awareness play key roles in designing and maintaining sustainable growth in the Lake Toba area. 

In the relationship between Z3 (community empowerment) and Y (development of Lake Toba area), Z3 has a t-statistic 

value of 6.951 and a p-value of 0.000. Given that the t-statistic (6.951) is greater than the t-table (1.96) and p (0.000) is less 

than 0.05, H1 is accepted. In the context of the relationship between Z3 and Y, the importance of community empowerment 

as a key aspect is reflected in its integral role in influencing the growth and sustainable development of Lake Toba area. 

Through targeted empowerment programmes, Geopark Caldera promotes the active inclusion of the local community in 

management, environmental preservation, and sustainable economic development. Opportunities, knowledge, skills, and 

community empowerment enable individuals to become essential partners by facilitating opportunities. Therefore, the 

significant relationship between Z3 and Y indicates that community empowerment supports economic and social growth 

and serves as a foundation to ensure sustainability and broader integration into the development of the Lake Toba area. 

Simultaneous Influence of Z Variables on Y: The simultaneous influence of the endogenous variable Z (Geopark 

Caldera) on the endogenous variable (tourism development) is shown in Table 11. 
 

Table 11. Results of the Hypothesis Test on the Direct Influence of Z on Y 
 

Parameter t-statistic t-table p-value Conclusion 

Z Geopark Caldera -> Y (Area Development) 433.964 1.96 0.000 Significant 
 

Table 11 shows that the calculated t-value for the influence of Z-Y = 433.964 (>1.96) with a p-value = 0.000 (<0.05). 

Therefore, Z (Geopark Caldera) significantly influences the dependent variable Y (development of Lake Toba area). The 

significant relationship between Z (Geopark Caldera) and Y (development of Lake Toba area) is reflected in the 

important role of Geopark Caldera in the strategy of the development and preservation of the area. Geopark Caldera is 

an attractive tourist destination and a center for research, education, and environmental preservation. The recognition as 

a significant site positively influences the number of tourist visits and international attention to Lake Toba area. 

According to Ginting et al. (2021), the recognition has significant social and economic influence by promoting local 

economic growth, expanding educational and knowledge opportunities, and integrating sustainability pri nciples into area 

development. The significant relationship between Z (Geopark Caldera) and Y (development of Lake Toba area) 

demonstrates that the role of Geopark as a center for education, research, and preservation strengthens the identity of 

Lake Toba area as a prominent destination as well supports sustainable growth. 

Indirect Influence of Independent Variables on the Dependent Variable through Variable Z (Geopark Caldera) 

Partial Indirect Influence of Independent Variables on the Dependent Variable through Z (Geopark Caldera) 

The hypothesis test is conducted based on the t-statistic and p-value, with the criterion that when the t-statistic > 1.96 

and the p-value < 0.05, the independent variable significantly influences the dependent variable. The hypothesis test 

regarding the indirect influence of X (tourism destination X1, X2, X3, and X4) on Y (development of Lake Toba area) 

through Z (Geopark Caldera) is shown in Table 12. 
 

Table 12. Results of the Hypothesis Test on the Indirect Influence of X Z Y 
 

Parameter t-statistic t-table p-value Conclusion 

X1 Attraction -> Z -> Y 2.618 1.96 0.009 Significant 

X2 Accessibility -> Z -> Y 0.533 1.96 0.594 Not Significant 

X3 Amenities -> Z -> Y 4.982 1.96 0.000 Significant 

X4 Ancillary -> Z -> Y 6.461 1.96 0.000 Significant 
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Of the four independent variables X, X2-Z-Y (T = 0.533 <1.96) does not have a significant partial influence on Y 

(area development). Regarding the relationship between X1 through Z and Y, X1 has a t-statistic value of 2.618 and a p-

value of 0.009. Considering that the t-statistic value (2.618) is greater than the t-table (1.96) and the p-value (0.009) is 

lower than 0.05, this hypothesis is accepted. Therefore, attraction significantly and positively mediates the influence of 

Geopark Caldera on tourism development. The tangible and positive relationship between attraction and the mediation 

of Geopark Caldera’s influence on tourism development is reflected in its primary role as the main magnet for tourist 

interest. Geopark Caldera, with its geological richness and natural uniqueness, has become a central attraction that 

captures tourists’ attention. Strong attractions in the Geopark area, including the beauty of nature, geological 

uniqueness, and diverse tourism activities, have increased tourist visits. This variable is the main bridge to introducing 

Geopark Caldera as a unique destination, creating a deep impression and expanding the attractiveness of the area. 

Kachniewska (2015) stated that strong attractions increase the number of tourists and  stimulate the growth of 

infrastructure, economic investment, and awareness of the importance of environmental conservation. Attractions play a 

significant role in the influence of Geopark Caldera on tourism development, enhancing its role as a key asset i n 

attracting attention, maintaining interest, and stimulating sustainable growth in the tourism sector of the Lake Toba area.  

In the relationship between X2 through Z and Y, X2 has a t-statistic of 0.533 and a p-value of 0.594. Considering 

that the t-statistic value is smaller than the t-table and the p-value (0.594) is higher than 0.05, Hypothesis 1 is rejected. 

Therefore, accessibility cannot mediate the influence of Geopark Caldera on tourism development. Although this 

variable is an important factor in determining the number of tourist arrivals, the primary focus tends to be on the rare 

geological values and ecological richness that influence the global perception of the area. In some cases, the lack of 

optimal accessibility may not be stated because the primary focus is on preserving the authenticity of nature and 

geological education. Unique geological factors and ecosystem diversity may be the dominant factors influencing the 

development of the Geopark. In contrast, accessibility is less likely to influence the development of the tourism area. 

In the relationship between X3 through Z and Y, X3 has a t-statistic value of 4.982 and a p-value of 0.000. 

Considering that the t-statistic value is greater than the t-table value and the p-value (0.000) is lower than 0.05, 

Hypothesis 1 is accepted. Therefore, amenities significantly and positively mediate the influence of Geopark Caldera on 

tourism development. The significant and positive relationship between amenities and the mediation of Geopark 

Caldera’s influence on tourism development is reflected in enhancing the attraction and comfort of tourists. Anuar et al. 

(2013) explained that comfortable accommodation, good transportation facilities, adequate services, and other 

supporting infrastructure create a tourist-friendly environment. Meanwhile, comprehensive facilities and good services 

extend the duration of tourist stays, enhance the tourist experience, and create a positive impression. Adequate amenities 

also provide opportunities to support local economic growth, stimulate tourism investments, and expand local 

community job opportunities. Therefore, the significant role of Geopark Caldera in tourism development demonstrates 

that improving facilities and services meets tourists’ needs and strengthens the sustainable growth of the area. 

In the relationship between X4 (ancillaries) through Z and Y, X4 has a t-statistic value of 6.461 and a p-value of 

0.000. Considering that the t-statistic value (6.461) is greater than the t-table of 1.96, and p (0.000) is lower than 0.05, 

this hypothesis is accepted. Therefore, ancillaries significantly and positively mediate the influence of the Geopark 

Caldera on tourism development. The significant and positive relationship between ancillaries and the mediation 

influence on tourism development is reflected in the crucial role played by supporting infrastructure, policies, and cross -

sector initiatives. According to Enciso-Santocildes et al. (2020) (Anuar et al., 2013), ancillaries such as targeted private 

investment, cross-sector cooperation, supportive government policies, and the active participation of the local 

community are the key drivers of expanding attractiveness. Directed investments improve tourism facilities and open 

doors for innovation in the area’s management, promotion, and sustainable development. Cross-sector cooperation 

creates holistic programmes that integrate environmental sustainability, education, and economic growth. Meanwhile, 

the participation of the local community creates continuity in conservation efforts, resource management, and the well-

being of the surroundings. In this context, ancillary plays a crucial role as a mediator of the influence of Geopark 

Caldera on tourism development, ensuring cross-sector integration and sustainability. 

Simultaneous Indirect Influence of X on Y through Z 

The simultaneous indirect influence of Z on Y through Z is shown in Table 13. 
 

Table 13. Results of the Hypothesis Test on the Simultaneous Indirect Influence of X on Z and Y 
 

Parameter t-statistic t-table p-value Conclusion 

X -> Z 211.962 1.96 0.000 Significant 

Z -> Y 428.218 1.96 0.000 Significant 

X-Z-Y 155.605 1.96 0.000 Significant 
 

The simultaneous indirect influence of X on Z and Y results in a t-statistic of 155.605 > 1.96, with a significance 

(sig-p) of 0.000 < 0.05. Therefore, X (tourist destination) has a significant influence on Y (area development) through Z 

(Geopark Caldera). The phenomenon in which X (tourist destination) simultaneously has a significant influence on Y 

(area development) through Z (Geopark Caldera) reflects the complex dynamics of the relationships between the three 

variables. Therefore, prominent tourist destinations, such as Lake Toba, with natural attractions, geological richness, and 

various tourist activities, are magnets for tourists and investment interests. As an entity encapsulating geological 

uniqueness and ecosystem diversity in the area, Geopark Caldera plays a crucial role in enhancing the destination and 
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raising awareness of natural wealth. The Geopark as a center for education, preservation, and activities, promotes the 

growth of tourism infrastructure, economic investment, and sustainability awareness. A strong foundation is provided 

for holistic area development by integrating the aspects of tourism, preservation, and sustainable development.  

Therefore, X (tourist destination) simultaneously influences Y (area development) through the crucial role of Z 

(Geopark Caldera) as the main driving force in the dynamics of area growth and development. This is reinforced by F. 

Xu and Fox (2014) in China and the UK, where tourism development is related to sustainability.  

To develop Geopark Caldera as a sustainable tourist destination, an essential step is to conduct in-depth research on the 

relationship between X (tourist destination), Z (Geopark Caldera), and Y (area development). Further quantitative and 

qualitative research can help understand the dynamics of these variables. Cross-sector collaboration, including the 

government, tourism industry, local communities, and educational institutions, is crucial for achieving this objective. With 

strong partnerships, tourism infrastructure is improved and sustainable management can be implemented, providing a solid 

foundation for growth. Additionally, educating the community on the values of environmental conservation, history, and 

cultural richness is the key to strengthening their identity and sustainability awareness. Educational programmes that include 

an understanding of the importance of preserving nature can mobilize active community participation. Therefore, education 

becomes a crucial factor in connecting tourists and local communities to the values upheld by Geopark Caldera. 

 

CONCLUSION 

In conclusion, tourist destinations were reported to significantly influence the development of the Lake Toba area 

and the Caldera Toba Geopark mediated efforts to develop the tourism sector. Factors related to tourist destinations, 

such as attractions, amenities, and ancillaries, played a significant role in the development of the Lake Toba area.  

Accessibility did not have a significant influence on the development of the area, either directly or indirectly, through 

the Geopark. Development was required, including improving attractions, amenities, and ancillaries by using Caldera 

Toba Geopark for management, utilization, and development.  

Collaboration among the government, private sector, and local and international communities creates sustainable 

tourism development programs. Meanwhile, attention to environmental sustainability, local culture, an d community 

participation was important for managing the UNESCO Global Geopark. 
 

Author Contributions: Conceptualization, B.M., SS., S.L. and A.P.; methodology, B.M., SS. and AP; software, AP.; 

validation, SS. and A.P.; formal analysis, BM., S.L. and A.P.; investigation, B.M; data curation, AP. and S.L.; writing - 

original draft preparation, B.M.; writing - review and editing, SS. and A.P.; visualization, SS. and A.P.; supervision, SS, 

S.L.; project administration, BM. All authors have read and agreed to the published version of the manuscript.  
 

Funding: Not applicable. 
 

Institutional Review Board Statement: Not applicable. 
 

Informed Consent Statement: Not applicable. 
 

Data Availability Statement: The data presented in this study may be obtained on request from the corresponding author. 
 

Acknowledgements: The authors wish to thank the University of North Sumatra for providing learning facilities and 

the Lake Toba area managers and visitors who helped researchers receive and process data. 
 

Conflicts of Interest: The authors declare no conflict of interest. 

 

REFERENCES 
Al-Emran, M., Mezhuyev, V., & Kamaludin, A. (2019). PLS-SEM in Information Systems Research: A Comprehensive Methodological 

Reference. In Advances in Intelligent Systems and Computing (Vol. 845). Springer International Publishing. https://doi.org/10. 
1007/978-3-319-99010-1_59 

Anuar, A. N. A., Ahmad, H., Jusoh, H., & Hussain, M. Y. (2013). Policy and tourism development strategy towards tourist-friendly 
destination in Kuala Lumpur. Asian Social Science, 9(2), 180–190. https://doi.org/10.5539/ass.v9n2p180 

Astuti, M. T. (2021). Strengthening the Tourism Promotion Strategy in priority Destinations for Lake Toba. The International 
Conference on Government Education Management and Tourism, 1(1), 444–456. http://conference.loupiasconference.org/index. 
php/ICoGEMT/article/view/197 

Brochado, A., & Pereira, C. (2017). Comfortable experiences in nature accommodation: Perceived service quality in Glamping. Journal 
of Outdoor Recreation and Tourism, 17, 77–83. https://doi.org/10.1016/j.jort.2017.01.005 

Brouder, P., Clavé, S. A., Gill, A., & Ioannides, D. (2016). Tourism Destination Evolution. In Tourism Destination Evolution. 
https://doi.org/10.4324/9781315550749 

Buaton, K. W. S., & Purwadio, H. (2015). Kriteria Pengembangan Kawasan Wisata Danau Toba Parapat, Sumatera Utara. Jurnal 
Teknik ITS, 4(1), C1–C5. https://doi.org/10.12962/j23373539.v4i1.8945 

Chin, W. W. (2010). Handbook of Partial Least Squares. Handbook of Partial Least Squares. https://doi.org/10.1007/978-3-540-32827-8. 
Cholik, M. A. (2017). The Development of Tourism Industry in Indonesia: European Journal of Research and Reflection in 

Management Sciences, 5(1), 49–59. 
Croes, R., & Kubickova, M. (2013). From potential to ability to compete: Towards a performance-based tourism competitiveness index. 

Journal of Destination Marketing and Management, 2(3), 146–154. https://doi.org/10.1016/j.jdmm.2013.07.002 
Devi, B. C., Hoyyi, A., & Mukid, M. A. (2015). Analisa Faktor - Faktor Yang Mempengaruhi Keputusan Pembelian dan Kepuasan 

Konsumen Pada Layanan Internet Speedy di Kota Semarang Menggunakan Partial Least Square (PLS). Gaussian, 4(3), 485–495. 
https://doi.org/10.14710/j.gauss.4.3.485-495 

https://doi.org/10
http://conference.loupiasconference.org/index.%20php/ICoGEMT/article/view/197
http://conference.loupiasconference.org/index.%20php/ICoGEMT/article/view/197
http://dx.doi.org/10.12962/j23373539.v4i1.8945
https://doi.org/10.14710/j.gauss.4.3.485-495


Bejo MULYADI, Sirojuzilam SIROJUZILAM, Suwardi LUBIS, Agus PURWOKO 

 

 1436 

Dijkstra, T., & Henseler, J. (2015). Consistent Partial Test Squares Path Modelling. Mis Quarterly, 39(10), 1–20. 

https://doi.org/10.5754/hge10829 

Dirsehan, T., & Cankat, E. (2021). Role of mobile food-ordering applications in developing restaurants’ brand satisfaction and loyalty in the 

pandemic period. Journal of Retailing and Consumer Services, 62. https://doi.org/10.1016/j.jretconser.2021.102608 

Ebrahim, A. H., & Ganguli, S. (2019). A comparative analysis of medical tourism competitiveness of India, Thailand and Singapore. 

Tourism, 67(2), 102–115. 

Efron, B. (2007). Bootstrap Methods: Another Look at the Jackknife. The Annals of Statistics, 7(1). https://doi.org/10.1214/aos/1176344552 

Enciso-Santocildes, M., Vidu, A., & Gómez-Urquijo, L. (2020). Drivers for a cross-sector successful collaboration: the Basque country 

model of action. International Journal of Social Economics, 47(2), 268–284. https://doi.org/10.1108/IJSE-06-2019-0378 

Endah, K. (2020). Pemberdayaan Masyarakat: Menggali Potensi Lokal Desa. Moderat: Jurnal Ilmiah Ilmu Pemerintahan, 6(1), 135–143. 

https://jurnal.unigal.ac.id/moderat/article/view/3319/2914 

Fujii, I., & Ito, H. (2020). How The Modification Of Unesco Global Geopark Program Influenced Japanese Geoparks. 

PEOPLE: International Journal of Social Sciences, 5(3), 627–641. https://doi.org/10.20319/pijss.2020.53.627641 

Ginting, N., Rahman, V. N., Nasution, A. D., & Dewi, N. A. (2021). Geotourism development through the public facilities in Geotrail 

Bakkara, Toba Caldera Geopark. Geojournal of Tourism and Geosites, 37(3), 914–920. https://doi.org/10.30892/GTG.37324-726. 

Gordon, J. E., Crofts, R., Gray, M., & Tormey, D. (2021). Including geoconservation in the management of protected and conserved 

areas matters for all of nature and people. International Journal of Geoheritage and Parks, 9(3), 323–334. https://doi.org/10. 

1016/j.ijgeop.2021.05.003 

Hair, J. F., Howard, M. C., & Nitzl, C. (2020). Assessing measurement model quality in PLS-SEM using confirmatory composite analysis. 

Journal of Business Research, 109, 101–110. https://doi.org/10.1016/j.jbusres.2019.11.069 

Hair, J. F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. G. (2014). Partial least squares structural equation modeling (PLS-SEM): An 

emerging tool in business research. European Business Review, 26(2), 106–121. https://doi.org/10.1108/EBR-10-2013-0128 

Hasan, M., Musa, C. I., Arismunandar, Azis, M., & Tahir, T. (2020). Positive psychological capital, market orientation, and business 

performance of family business in the culinary sector: A research study. Economics and Sociology, 13(3), 97–112. https://doi.org/ 

10.14254/2071-789X.2020/13-3/7 

Hutabarat, L. F., & Pratiwi, N. I. (2022). Pengembangan Pariwisata Natuna Menuju Unesco Global Geopark. Jurnal Ilmiah Dinamika 

Sosial, 6(1), 1–19. https://doi.org/10.38043/jids.v6i1.3388 

Jaya, I. (2019). Environmental Management of Lake Toba Tourism Area Indonesia. Budapest International Research and Critics 

Institute (BIRCI-Journal) : Humanities and Social Sciences, 2(4), 672–681. https://doi.org/10.33258/birci.v2i4.685 

Kaartina, S., Chin, Y. S., Fara Wahida, R., Woon, F. C., Hiew, C. C., Zalilah, M. S., & Mohd Nasir, M. T. (2015). Adolescent self-report 

and parent proxy-report of health-related quality of life: An analysis of validity and reliability of PedsQLTM 4.0 among a sample of 

Malaysian adolescents and their parents. Health and Quality of Life Outcomes, 13(1), 1–9. https://doi.org/10.1186/s12955- 015-0234-4 

Kachniewska, M. A. (2015). Tourism development as a determinant of quality of life in rural areas. Worldwide Hospitality and Tourism 

Themes, 7(5), 500–515. https://doi.org/10.1108/WHATT-06- 2015-0028 

Lee, C. F. (2016). An investigation of factors determining industrial tourism attractiveness. Tourism and Hospitality Research, 16(2), 184–

197. https://doi.org/10.1177/1467358415600217 

Manurung, H., & Sinabariba, E. (2020). Indonesia Soft Power: Toba Caldera as UNESCO Global Geopark 2020. Sociae Polites, 22(2), 

173–186. https://doi.org/10.33541/sp.v21i2.2140 

Muzambiq, S. (2023). Geotourism and Rural Development, Baktiraja Subsub-District: Case Study Toba Caldera Area Humbang 

Hasundutan Regency. Media Wisata, 21(1), 1–12. https://doi.org/10.36276/mws.v21i1.398 

Nainggolan, M. F., Turnip, F. F., Tampubolon, G. M., Saragih, W. M. A., & Turnip, A. (2021). Tourism Development Strategy for Lake 

Toba Area. Cesit 2020, 638–646. https://doi.org/10.5220/0010371006380646 

Nasution, M. I., Fahmi, M., Jufrizen, Muslih, & Prayogi, M. A. (2020). The Quality of Small and Medium Enterprises Performance 

Using the Structural Equation Model-Part Least Square (SEM-PLS). Journal of Physics: Conference Series, 1477(5). 

https://doi.org/10.1088/1742- 6596/1477/5/052052 

Nikjoo, A. H., & Ketabi, M. (2015). The role of push and pull factors in the way tourists choose their destination. Anatolia, 26(4), 588–

597. https://doi.org/10.1080/13032917.2015.1041145 

Oliver, G., Liehr-gobbers, K., & Krafft, M. (2010). Handbook of Partial Least Squares. Handbook of Partial Least Squares, 691–711. 

https://doi.org/10.1007/978-3-540-32827-8 

Othman, N. A. M., Rashid, M. A. A., Ismail, I. R., Aziz, M. F. A., Norizan, S., & Saad, S. A. M. (2021). Predicting Preferred Learning Styles on 

Teaching Approaches among Gen Z Visual Learner. Turkish Journal of Computer and Mathematics Education, 12(9), 2969–2978. 

Pandža Bajs, I. (2015). Tourist Perceived Value, Relationship to Satisfaction, and Behavioral Intentions: The Example of the Croatian 

Tourist Destination Dubrovnik. Journal of Travel Research, 54(1), 122–134. https://doi.org/10.1177/0047287513513158 

Purwoko, A., Nurrochmat, D. R., Ekayani, M., Rijal, S., & Garura, H. L. (2022). Examining the Economic Value of Tourism and Visitor 

Preferences: A Portrait of Sustainability Ecotourism in the Tangkahan Protection Area, Gunung Leuser National Park, North 

Sumatra, Indonesia. Sustainability, 14(14). https://doi.org/10.3390/su14148272 

Purwoko, A., Slamet, B., & Pohan, N. Z. P. (2022). Identification of the distribution of natural tourism objects along the outer ring road of 

Lake Toba Aek Nauli-Merek section, North Sumatra Province, Indonesia. IOP Conference Series: Earth and Environmental Science, 

977(1). https://doi.org/10.1088/1755-1315/977/1/012111 

Purwoko, A., Thoha, A. S., & Syamsinar. (2021). Analysis of the attractions of Tangkahan Nature Tourism Area, Gunung Leuser 

National Park, North Sumatra Province. IOP Conference Series: Earth and Environmental Science, 912(1). https://doi.org/10. 

1088/1755-1315/912/1/012065 

Purwoko, A., Zaitunah, A., Samsura, D. A. A., Sibarani, R., Muda, I., & Faustina, C. (2023). Assessing the Development Potential, 

Feasibility and Visitor Assessment in the Sipinsur Geosite Natural Tourism Area, Toba Caldera Global Geopark, Indonesia. 

Geojournal of Tourism and Geosites, 49(3), 1075–1086. https://doi.org/10.30892/gtg.49323-1107 

Putra, M. F. P., Guntoro, T. S., Wandik, Y., Ita, S., Sinaga, E., Hidayat, R. R., Sinaga, E., Muhammad, J., Sinaga, F. S. G., Kmurawak, R. M. B., 

& Rahayu, A. S. (2021). Psychometric properties at Indonesian version of the sport anxiety scale-2: Testing on elite athletes of papua, 

Indonesian. International Journal of Human Movement and Sports Sciences, 9(6), 1477–1485. https://doi.org/10.13189/saj.2021.090645 

 

https://doi.org/10
https://doi.org/
https://doi.org/10
https://doi.org/10.13189/saj.2021.090645


The Role of Caldera Geopark in Tourism Development of Lake Toba Super Priority Destinations, Indonesia 

 

 1437 

Reitsamer, B. F., & Brunner-Sperdin, A. (2017). Tourist destination perception and well-being: What makes a destination attractive? 

Journal of Vacation Marketing, 23(1), 55–72. https://doi.org/10.1177/1356766715615914 

Remus, S. P., Tarmizi, H., Daulay, P., & Rujiman. (2023). Tourism Economic Effect Sustainability of the National Strategic Area of 

Lake Toba Against Community Economic Improvement. Quality - Access to Success, 24(194), 127–134. https://doi.org/10. 

47750/QAS/24.194.15 

Riady, I. (2021). The influence of the attractiveness of pineapple fruit commodity on the welfare of the people in Sipahutar 

District, North Tapanuli Regency Iwan. Tourism Economics, Hospitality and Business Management Journal, 1(2), 101–110. 

http://www.nber.org/papers/w16019 

Rönkkö, M., & Cho, E. (2022). An Updated Guideline for Assessing Discriminant Validity. Organizational Research Methods, 

25, (1). https://doi.org/10.1177/1094428120968614 

Sankowska, A. (2013). Relationships between organizational trust, knowledge transfer, knowledge creation, and firm’s innovativeness. 

Learning Organization, 20(1), 85–100. https://doi.org/10.1108/09696471311288546 

Sharma, B. (2016). A focus on reliability in developmental research through Cronbach’s Alpha among medical, dental and paramedical 

professionals. Asian Pacific Journal of Health Sciences, 3(4), 271–278. https://doi.org/10.21276/apjhs.2016.3.4.43 

Shier, M. L., & Handy, F. (2016). Cross-Sector Partnerships: Factors Supporting Social Innovation by Nonprofits. Human Service 

Organizations Management, Leadership and Governance, 40(3), 253–266. https://doi.org/10.1080/23303131.2015.1117556 

Solada, K. E., Reilly, B. T., Stoner, J. S., De Silva, S. L., Mucek, A. E., Hatfield, R. G., Pratomo, I., Jamil, R., & Setianto, B. (2020).. 

Paleomagnetic observations from lake sediments on Samosir Island, Toba caldera, Indonesia, and its late Pleistocene resurgence. 

Quaternary Research, 95, 97–112. https://doi.org/10.1017/qua.2020.13 

Sugiarti, T., & Fikri, M. A. (2021). Tingkat Kepuasan Wisatawan Terhadap Sapta Pesona Wisata Air Terjun Sedudo. Jurnal Ekonomi 

Pertanian Dan Agribisnis, 5(1), 245–256. https://doi.org/10.21776/ub.jepa.2021.005.01.23 

Suhan, & Achar, A. P. (2016). Assessment of PLS-SEM Path Model for Coefficient of Determination and Predictive Relevance of 

Consumer Trust on Organic Cosmetics. Ushus-Journal of Business Management, 15(4), 1–19. https://doi.org/10.12725/ujbm.37.1. 

Sujati, H., Sajidan, Akhyar, M., & Gunarhadi. (2020). Testing the construct validity and reliability of curiosity scale using confirmatory 

factor analysis. Journal of Educational and Social Research, 10(4), 229–237. https://doi.org/10.36941/JESR-2020-0080 

Taghizadeh, S. K., Jayaraman, K., Ismail, I., & Rahman, S. A. (2016). Scale development and validation for DART model of 

value co-creation process on innovation strategy. Journal of Business and Industrial Marketing, 31(1), 24–35. https://doi.org/ 

10.1108/JBIM-02-2014-0033 

Vinzi, V. E., Trinchera, L., & Amato, S. (2010). Handbook of Partial Least Squares. In Handbook of Partial Least Squares. 

https://doi.org/10.1007/978-3-540-32827-8 

Voorhees, C. M., Brady, M. K., Calantone, R., & Ramirez, E. (2016). Discriminant validity testing in marketing: an analysis, causes for concern, 

and proposed remedies. Journal of the Academy of Marketing Science, 44(1), 119–134. https://doi.org/10.1007/s11747-015-0455-4 

Widiastuti, A., & Silfiana, S. (2021). Dampak Pandemi Covid-19 Terhadap Pertumbuhan Ekonomi Di Pulau Jawa. Jurnal Ekonomi-Qu, 

11(1), 97. https://doi.org/10.35448/jequ.v11i1.11278 

Xu, F., & Fox, D. (2014). Modelling attitudes to nature, tourism and sustainable development in national parks: A survey of visitors in 

China and the UK. Tourism Management, 45, 142–158. https://doi.org/10.1016/j.tourman.2014.03.005 

Xu, K., & Wu, W. (2022). Geoparks and Geotourism in China: A Sustainable Approach to Geoheritage Conservation and Local 

Development—A Review. Land, 11(9). https://doi.org/10.3390/land11091493 

Yung, Y. ‐F, & Bentler, P. M. (1994). Bootstrap‐corrected ADF test statistics in covariance structure analysis. British Journal of 

Mathematical and Statistical Psychology, 47(1), 63–84. https://doi.org/10.1111/j.2044-8317.1994.tb01025.x 

Zhang, D. (2017). A Coefficient of Determination for Generalized Linear Models. American Statistician, 71(4), 310–316. 

https://doi.org/10.1080/00031305.2016.1256839 

Zouros, N. (2004). The European Geoparks Network-Geological heritage protection and local development. Episodes Journal 

of International Geoscience, 27(3), 165–171. https://doi.org/10.18814/epiiugs/2004/v27i3/002 

 
 

Article history: Received: 31.05.2024 Revised: 11.08.2024 Accepted: 14.09.2024 Available online: 30.09.2024 
 
 

 

 

https://doi.org/10
http://www.nber.org/papers/w16019
https://doi.org/10.21776/ub.jepa.2021.005.01.23
https://doi.org/
https://doi.org/10.18814/epiiugs/2004/v27i3/002

