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The advancement of digital technologies has transformed the landscape of Indonesian tourism, 

particularly in destinations that actively implement smart tourism systems, such as Bali, 

Surabaya, and Lampung. This study examines the effect of Smart Tourism Applications (STA) 

on Co-Creation Experience (CCE), the influence of CCE on Memorable Tourism Experience 

(MTE), and the moderating roles of Digital Literacy (DL) and Destination Attachment (DA). 

Using a quantitative approach, data were collected from 509 tourists who had utilized digital 

tourism applications across the three destinations. The data were analyzed using Partial Least 

Squares Structural Equation Modeling (PLS-SEM). The results indicate that STA positively 

influence CCE (β = 0.641, p < 0.001), explaining 78.5% of its variance. Furthermore, CCE 

positively affects MTE (β = 0.472, p < 0.001), explaining 76.8% of the variance. DL does not 

significantly moderate the relationship between STA and CCE (p = 0.264), indicating that the 

effectiveness of STA in fostering CCE is relatively consistent across different levels of DL. In 

contrast, DA significantly and negatively moderates the relationship between CCE and MTE 

(β = -0.073, p < 0.001). This finding suggests that the contribution of co-creation activities to 

memory formation becomes less pronounced among tourists who already possess a strong 

emotional attachment to the destination, as memorable experiences may also stem from pre-

existing emotional bonds and place meanings. This study contributes to the smart tourism and 

experience economy literature by integrating technological, experiential, and emotional 

dimensions into a single framework. The findings have practical implications for destination 

managers seeking to enhance STA and develop strategies that strengthen tourists’ emotional 

connections with destinations and support meaningful tourism experiences. 
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1. INTRODUCTION

The rapid advancement of digital technologies has 

fundamentally transformed the tourism industry, giving rise to 

the concept of smart tourism destinations. Smart Tourism 

Application (STA) have become an essential component of 

tourism by enabling tourists to access real-time information, 

personalized recommendations, navigation services, digital 

booking systems, and interactive destination content through 

mobile technologies [1]. Rather than merely facilitating travel 

planning, STA increasingly shape tourists’ experiences before, 

during, and after their visits by creating more connected, 

efficient, and personalized tourism journeys [2]. 

Indonesia has experienced significant growth in the 

implementation of smart tourism initiatives, particularly in 

destinations with distinct tourism characteristics such as Bali, 

Surabaya, and Lampung. These destinations represent three 

tourism ecosystems. Bali is internationally recognized for its 

cultural and heritage tourism; Surabaya is an urban tourism 

destination characterized by smart city initiatives and digital 

public services; and Lampung is known for nature-based and 

conservation tourism. The diversity of these destination types 

provides a unique setting for understanding how smart tourism 

technologies influence tourist experiences across different 

tourism contexts. Therefore, examining these destinations 

within a single conceptual framework offers an opportunity to 

extend smart tourism literature beyond a single-destination 

perspective and explore whether similar technological 

mechanisms operate across culturally, geographically, and 

functionally diverse destinations. 

Recent tourism studies suggest that the value of STA 

extends beyond information provision. Digital technologies 

increasingly facilitate Co-Creation Experiences (CCE), in 

which tourists actively shape their own travel experiences 

through interactions with destinations, local communities, 

tourism providers, and other tourists [3, 4]. Through 

destination applications, tourists can leave reviews, share 

experiences, customize itineraries, join digital communities, 

and participate in interactive tourism activities. Consequently, 

STA are expected to serve as important antecedents of CCE 

by encouraging greater tourist participation and engagement 

throughout the travel journey [5]. 
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However, tourists may differ considerably in their ability to 

utilize smart tourism technologies effectively. Such 

differences are often attributed to Digital Literacy (DL), which 

refers to an individual's ability to access, evaluate, understand, 

and use digital information and technologies effectively [6]. 

Tourists with higher DL are generally better able to navigate 

tourism applications, interpret digital information, and engage 

with technology-enabled tourism services [6]. Therefore, DL 

may strengthen the positive influence of STA on CCE. In this 

study, DL is conceptualized as a moderating variable that 

enhances tourists’ ability to transform technological features 

into meaningful participatory experiences. 

The growing importance of CCE is also closely associated 

with the development of Memorable Tourism Experience 

(MTE) [7]. MTEs are those that are positively remembered 

after the trip ends [8, 9]. Previous studies indicate that active 

participation and personal involvement in tourism activities 

contribute significantly to memory formation because tourists 

become emotionally and cognitively engaged in the process of 

creating experiences. Consequently, tourists who participate 

more actively in co-creation activities are expected to develop 

stronger MTE. 

Nevertheless, not all co-created experiences are equally 

memorable. The strength of the relationship between CCE and 

MTE may depend on tourists’ emotional bonds with the 

destination. This emotional bond is conceptualized as 

Destination Attachment (DA), which reflects the degree of 

emotional and functional connection tourists develop toward a 

destination [10]. Tourists who possess stronger DA are more 

likely to assign personal meaning to their experiences, thereby 

increasing the likelihood that co-created experiences become 

memorable. Accordingly, DA is proposed as a moderating 

variable that strengthens the influence of CCE on MTE [11, 

12]. 

Although substantial research has examined smart tourism 

technologies, CCE, DL, DA, and MTE independently, limited 

studies have integrated these constructs within a single 

framework. More importantly, previous studies have largely 

focused on direct relationships while paying limited attention 

to the boundary conditions that determine when and for whom 

smart tourism technologies generate meaningful experiences. 

This study addresses this gap by proposing an integrated 

model in which DL and DA serve as moderators explaining 

the effectiveness of STA and CCE. 

The novelty of this study lies not merely in combining 

existing constructs but in explaining how technological 

capability and emotional attachment jointly shape tourists’ 

experience creation processes. Furthermore, by examining 

Bali, Surabaya, and Lampung, three destinations representing 

cultural tourism, urban tourism, and nature-based tourism, 

respectively, this study provides a broader empirical context 

for understanding the applicability of smart tourism theories 

across diverse destination settings in Indonesia. 

Therefore, this study aims to examine the effect of STA on 

CCE; investigate the moderating role of DL in this 

relationship; analyze the influence of CCE on MTE; and 

evaluate the moderating role of DA in strengthening the 

relationship between CCE and MTE. 
 

 

2. LITERATURE REVIEW 
 

2.1 Smart Tourism Application 
 

STA are digital platforms that assist tourists in accessing 

information, planning trips, navigating destinations, and 

interacting with tourism services through mobile technologies 

and internet-based systems. As a key component of smart 

tourism, STA enhance tourist experiences by providing real-

time information, personalized recommendations, and 

seamless access to services [13]. These applications also 

facilitate tourist participation through interactive features such 

as reviews, social sharing, and customized itineraries, thereby 

supporting value co-creation between tourists and destinations 

[11]. Previous studies have shown that smart tourism 

technologies improve convenience, engagement, and overall 

travel experiences, leading to greater tourist satisfaction and 

positive behavioral outcomes [1, 3, 14]. Therefore, STA is 

considered an important technological tool that enables 

tourists to engage in and co-create their tourism experiences 

actively. 

 

2.2 Co-Creation Experience 

 

CCE is an experience formed through the active 

involvement of tourists in creating value together with service 

providers, the destination environment, local communities, 

and fellow tourists. Tourists are not just passive consumers, 

but also participate in the process of interaction, collaboration, 

information sharing, and decision-making to shape a 

personalized and meaningful travel experience [4, 15]. 

 

2.3 Memorable Tourism Experience 

 

A MTE leaves a strong emotional, cognitive, and sensory 

impression, making it easy to remember in the long term. MTE 

is formed from experiences that are unique, meaningful, 

enjoyable, authentic, and involve the emotional engagement of 

tourists as well as interaction with the destination or tourism 

activity [7]. 

 

2.4 Digital Literacy 

 

DL is an individual's ability to use digital devices, 

understand digital information, evaluate information sources, 

communicate ethically in a digital environment, and create 

digital content effectively. DL encompasses technical, 

cognitive, and social-emotional skills in interacting in the 

digital world [6]. 

 

2.5 Destination Attachment 

 

DA is the emotional, psychological, and functional 

attachment that tourists feel towards a destination. DA consists 

of two main components: place identity, the personal meaning 

and self-representation associated with the destination; and 

place dependence, the perception that the destination provides 

functions or experiences that other places cannot provide [12, 

16]. The conceptual framework is shown in Figure 1. 

 

 
 

Figure 1. Conceptual framework 
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3. METHODOLOGY 

 
This study employed a quantitative research approach to 

examine the relationships among STA, DL, CCE, DA, and 

MTE. Quantitative methods are appropriate for testing 

theoretical relationships using numerical data and statistical 

analysis techniques [17]. The study focused on three 

Indonesian tourism destinations with distinct characteristics: 

Bali, Surabaya, and Lampung. 

A purposive sampling technique was employed to select 

respondents who met specific eligibility criteria. The 

respondents were required to (1) be at least 17 years old, (2) 

have visited Bali, Surabaya, or Lampung within the previous 

12 months, and (3) have used tourism-related digital 

applications such as destination apps, online travel platforms, 

navigation applications, review platforms, or online booking 

systems during their travel experience. Purposive sampling 

was considered appropriate because the study specifically 

targeted tourists with prior experience using smart tourism 

technologies. 

Data were collected through an online questionnaire 

distributed via social media platforms, tourism communities, 

and travel-related online networks. A total of 509 valid 

responses were obtained and used for analysis. Table 1 shows 

that the respondents comprised 170 tourists from Bali (33.4%), 

269 from Surabaya (52.8%), and 70 from Lampung (13.8%). 

In addition to destination distribution, demographic 

information, including gender, age, visit frequency, tourist 

type (domestic or international), and tourism application usage 

profile, was collected to provide a comprehensive description 

of the sample characteristics. 

 

Table 1. Respondent profile 

 

Characteristic Category Frequency 
Percentage 

(%) 

Destination 

Bali 170 33.4 

Surabaya 269 52.8 

Lampung 70 13.8 

Gender 
Male 238 46.8 

Female 271 53.2 

Age 

17–25 years 215 42.2 

26–35 years 168 33.0 

36–45 years 81 15.9 

Above 45 years 45 8.9 

Tourist Type 

Domestic Tourist 435 85.5 

International 

Tourist 
74 14.5 

Visit 

Frequency 

First-time Visitor 201 39.5 

Repeat Visitor 

(2–3 times) 
185 36.3 

Frequent Visitor 

(> 3 times) 
123 24.2 

Tourism 

Application 

Usage 

Frequency 

Daily 127 25.0 

Weekly 182 35.8 

Monthly 109 21.4 

Occasionally 91 17.9 

Most 

Frequently 

Used Tourism 

Applications 

Google Maps 201 39.5 

Traveloka 126 24.8 

Tripadvisor 82 16.1 

TikTok/Instagram 

Tourism Content 
65 12.8 

Other Tourism 

Applications 
35 6.9 

 

The questionnaire items were adapted from established 

scales in previous tourism and technology studies to ensure 

content validity. All items were measured using a five-point 

Likert scale ranging from 1 (strongly disagree) to 5 (strongly 

agree). The measurement instrument included constructs of 

STA, DL, CCE, DA, and MTE. 

The collected data were analyzed using Partial Least 

Squares Structural Equation Modeling (PLS-SEM) with 

SmartPLS software. PLS-SEM was selected because it is 

suitable for complex models involving moderation effects, 

does not require multivariate normality, and is widely 

recommended for predictive and exploratory research [18]. 

The moderation analysis examined whether DL strengthened 

the relationship between STA and CCE, and whether DA 

moderated the relationship between CCE and MTE. 

This methodological approach enabled a comprehensive 

examination of how technological, experiential, and emotional 

factors interact in shaping tourists’ memorable experiences 

across diverse tourism contexts in Indonesia. 
 

 

4. RESULT 
 

In the course of PLS-SEM analysis, the measurement model 

(outer model) is examined to assess whether the indicators 

measure the relevant construct reliably and validly. The 

measure ‘Outer Loading’ is one of the most crucial ones since 

it denotes the strength of the reflection of the indicator on the 

latent construct. As stated by Hair et al. [19], outer loadings 

greater than 0.70 are considered sufficient because they 

indicate that the indicator explains more than 50% of its 

variance.  

However, values between 0.60 and 0.70 are still acceptable 

in exploratory research, whereas values below 0.40 are 

recommended for elimination because their contribution to the 

construct is very small. In addition, Cronbach's Alpha is used 

to assess the internal consistency of the variable's indicators. 

A good Cronbach's Alpha value is above 0.70, although values 

between 0.60 and 0.70 are acceptable in preliminary research 

[18]. According to Hair et al. [19], composite reliability (CR) 

is considered superior because it considers the actual indicator 

weights in the model. The recommended CR value is ≥ 0.70, 

although 0.60–0.70 is still acceptable. Meanwhile, Average 

Variance Extracted (AVE) is used to assess convergent 

validity, the extent to which the construct indicators are 

correlated with one another and truly reflect the same 

construct. Fornell and Larcker [20] state that the AVE must be 

≥ 0.50, indicating that the construct explains at least 50% of 

the variance in its indicators. If the AVE value is below 0.50, 

the construct is considered to lack adequate convergent 

validity. These results are presented in Table 2. 

In addition, this study incorporates moderating effects using 

interaction terms between STA and DL, as well as between 

CCE and DA. The interaction constructs were generated using 

the product indicator approach in SmartPLS. Unlike 

conventional reflective constructs, interaction terms are 

created by multiplying the indicators of the predictor and 

moderator variables. Therefore, the outer loadings of 

interaction indicators may occasionally exceed 1.0 and should 

not be interpreted using the same criteria applied to reflective 

measurement indicators. Instead, the assessment of 

moderation focuses on the significance and effect size of the 

interaction paths within the structural model [18]. The direct 

effects of the moderator variables (DL and DA) on their 

respective endogenous constructs were included in the 

structural model to ensure proper estimation and interpretation 

of the moderating effects. 
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Table 2. Outer loading, Cronbach's Alpha, composite reliability, and Average Variance Extracted (AVE) 

 
Variable Indicator Outer Loading Cronbach's Alpha Composite Reliability AVE 

Smart Tourism Application (STA) 

STA1 0.771 

0.955 0.961 0.691 

STA10 0.853 

STA11 0.847 

STA2 0.772 

STA3 0.774 

STA4 0.846 

STA5 0.839 

STA6 0.858 

STA7 0.872 

STA8 0.851 

STA9 0.852 

Co-Creation Experience (CCE) 

CCE1 0.806 

0.963 0.968 0.731 

CCE10 0.849 

CCE11 0.857 

CCE2 0.843 

CCE3 0.843 

CCE4 0.876 

CCE5 0.885 

CCE6 0.863 

CCE7 0.847 

CCE8 0.864 

CCE9 0.868 

Memorable Tourism Experience (MTE) 

MTE1 0.818 

0.973 0.976 0.755 

MTE10 0.892 

MTE11 0.902 

MTE12 0.783 

MTE13 0.888 

MTE2 0.877 

MTE3 0.868 

MTE4 0.832 

MTE5 0.881 

MTE6 0.874 

MTE7 0.874 

MTE8 0.895 

MTE9 0.901 

Destination Attachment (DA) 

DA1 0.877 

0.964 0.968 0.753 

DA10 0.872 

DA2 0.870 

DA3 0.888 

DA4 0.882 

DA5 0.877 

DA6 0.877 

DA7 0.818 

DA8 0.854 

DA9 0.862 

Digital Literacy (DL) 

DL1 0.857 

0.960 0.967 0.783 

DL2 0.887 

DL3 0.888 

DL4 0.875 

DL5 0.909 

DL6 0.907 

DL7 0.852 

DL8 0.902 

STA * DL Moderating Effect 1.720 1.000 1.000 1.000 

CCE * DA Moderating Effect 1.597 1.000 1.000 1.000 

 

A combination of strong outer loadings, good reliability 

(Cronbach's Alpha and Composite Reliability), satisfactory 

AVE values, and properly specified interaction constructs 

provides evidence that the measurement model meets the 

required validity and reliability standards in PLS-SEM. 

Therefore, all indicators can be considered capable of 

consistently and accurately representing their respective 

constructs. The results of this analysis indicate that all 

constructs are valid and reliable for further assessment of the 

structural model. 

 

4.1 Discriminant validity Fornell–Larcker  

 

The Fornell–Larcker criterion was used to assess 

discriminant validity. According to Fornell and Larcker [20], 

the square root of the Average Variance Extracted (AVE) for 

each construct should be greater than its correlations with 

other constructs. As presented in Table 3, the diagonal values 

ranging from 0.831 to 1.000 are higher than the corresponding 

inter-construct correlations. For example, the square root of 

AVE for CCE (0.855) exceeds its correlations with DA 

(0.772), DL (0.787), MTE (0.821), and STA (0.817). 
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Therefore, all constructs satisfy the Fornell–Larcker criterion, 

confirming adequate discriminant validity and demonstrating 

that each construct is empirically distinct from the others [18, 

20]. 

 

4.2 Heterotrait–monotrait ratio  

 

Table 4 shows the HTMT values used to assess discriminant 

validity. Following the recommendation of Henseler et al. 

[21], all HTMT values should be below 0.90. The results 

indicate that all HTMT values range from 0.300 to 0.892, 

remaining below the threshold. The highest value is observed 

between DL and MTE (0.892), which remains acceptable. 

Therefore, all constructs demonstrate adequate discriminant 

validity, confirming that each construct is empirically distinct 

from the others and suitable for further structural model 

analysis [18]. 

 

4.3 Cross-loading 

 

Table 5 presents the cross-loading values of all 

measurement indicators. The results show that each indicator 

has the highest loading on its respective construct compared to 

its loadings on other constructs. This finding indicates that all 

indicators are more strongly associated with their intended 

latent variables than with other constructs in the model. 

Therefore, the cross-loading criterion is fully satisfied, 

providing additional evidence of discriminant validity and 

confirming that the measurement items adequately represent 

their designated constructs [18]. 

 

Table 3. Discriminant validity Fornell–Larcker 

 

 CCE DA DL MTE 
Moderating Effect 1 

DL 

Moderating Effect 2 

DA 
STA 

CCE 0.855       

DA 0.772 0.868      

DL 0.787 0.753 0.885     

MTE 0.821 0.818 0.862 0.869    

Moderating 

Effect 1 DL 
-0.420 -0.392 -0.563 -0.513 1.000   

Moderating 

Effect 2 DA 
-0.296 -0.394 -0.429 -0.417 0.858 1.000  

STA 0.817 0.762 0.771 0.789 -0.423 -0.309 0.831 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; MTE = Memorable Tourism Experience; DA = Destination Attachment; DL = Digital 

Literacy. 

 

Table 4. Heterotrait–monotrait ratio (HTMT) 

 

 CCE DA DL MTE 
Moderating Effect 

1: DL 

Moderating Effect 2: 

DA 

CCE       

DA 0.801      

DL 0.816 0.782     

MTE 0.847 0.844 0.892    

Moderating Effect 1: 

DL 
0.426 0.399 0.575 0.520   

Moderating Effect 2 DA 0.300 0.401 0.438 0.422 0.858  

STA 0.802 0.795 0.804 0.818 0.432 0.316 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; MTE = Memorable Tourism Experience; DA = Destination Attachment; DL = Digital 

Literacy. 

 

Table 5. Cross-loading 

 

 CCE DA DL MTE 
Moderating 

Effect 1: DL 

Moderating 

Effect 2 DA 
STA 

CCE1 0.806 0.648 0.586 0.627 -0.276 -0.192 0.690 

CCE2 0.843 0.665 0.631 0.676 -0.317 -0.232 0.735 

CCE3 0.843 0.662 0.693 0.726 -0.364 -0.265 0.741 

CCE4 0.876 0.677 0.730 0.753 -0.411 -0.305 0.769 

CCE5 0.885 0.629 0.664 0.716 -0.383 -0.251 0.768 

CCE6 0.863 0.667 0.669 0.716 -0.368 -0.256 0.745 

CCE7 0.847 0.671 0.695 0.702 -0.360 -0.266 0.749 

CCE8 0.864 0.652 0.683 0.711 -0.385 -0.272 0.747 

CCE9 0.868 0.678 0.651 0.689 -0.345 -0.228 0.728 

CCE10 0.849 0.671 0.654 0.672 -0.344 -0.232 0.732 

CCE11 0.857 0.642 0.731 0.724 -0.380 -0.272 0.743 

CCE * DA -0.296 -0.394 -0.429 -0.417 0.858 1.000 -0.309 

DA1 0.682 0.877 0.671 0.733 -0.350 -0.353 0.683 

DA2 0.652 0.870 0.635 0.702 -0.320 -0.330 0.644 

DA3 0.694 0.888 0.658 0.725 -0.317 -0.328 0.687 

DA4 0.676 0.882 0.699 0.743 -0.390 -0.382 0.673 

DA5 0.666 0.877 0.643 0.712 -0.345 -0.346 0.625 

DA6 0.694 0.877 0.691 0.724 -0.380 -0.377 0.673 

3499



 

DA7 0.624 0.818 0.605 0.626 -0.300 -0.295 0.630 

DA8 0.655 0.854 0.634 0.684 -0.314 -0.319 0.671 

DA9 0.673 0.862 0.636 0.707 -0.324 -0.325 0.660 

DA10 0.678 0.872 0.660 0.731 -0.359 -0.360 0.667 

DL1 0.648 0.608 0.857 0.724 -0.509 -0.372 0.634 

DL2 0.673 0.605 0.887 0.748 -0.553 -0.419 0.665 

DL3 0.712 0.644 0.888 0.750 -0.507 -0.380 0.701 

DL4 0.704 0.669 0.875 0.743 -0.468 -0.345 0.682 

DL5 0.735 0.715 0.909 0.794 -0.490 -0.374 0.702 

DL6 0.687 0.683 0.907 0.755 -0.500 -0.374 0.693 

DL7 0.699 0.712 0.852 0.766 -0.426 -0.346 0.678 

DL8 0.706 0.690 0.902 0.822 -0.537 -0.428 0.700 

MTE1 0.717 0.697 0.772 0.818 -0.429 -0.316 0.689 

MTE2 0.714 0.748 0.746 0.877 -0.474 -0.398 0.680 

MTE3 0.713 0.722 0.744 0.868 -0.458 -0.373 0.679 

MTE4 0.708 0.692 0.706 0.832 -0.396 -0.321 0.651 

MTE5 0.752 0.733 0.779 0.881 -0.445 -0.353 0.748 

MTE6 0.711 0.704 0.754 0.874 -0.439 -0.368 0.682 

MTE7 0.714 0.728 0.719 0.874 -0.408 -0.353 0.674 

MTE8 0.712 0.726 0.749 0.895 -0.455 -0.376 0.704 

MTE9 0.730 0.710 0.784 0.901 -0.469 -0.383 0.704 

MTE10 0.702 0.666 0.782 0.892 -0.498 -0.397 0.695 

MTE11 0.704 0.714 0.805 0.902 -0.488 -0.392 0.690 

MTE12 0.667 0.684 0.630 0.783 -0.368 -0.298 0.625 

MTE13 0.722 0.701 0.757 0.888 -0.459 -0.372 0.683 

STA1 0.688 0.625 0.643 0.660 -0.352 -0.282 0.771 

STA2 0.627 0.608 0.524 0.580 -0.264 -0.191 0.772 

STA3 0.690 0.649 0.576 0.601 -0.270 -0.239 0.774 

STA4 0.715 0.640 0.621 0.630 -0.340 -0.258 0.846 

STA5 0.711 0.617 0.704 0.700 -0.446 -0.343 0.839 

STA6 0.707 0.622 0.663 0.658 -0.368 -0.258 0.858 

STA7 0.764 0.703 0.692 0.742 -0.402 -0.309 0.872 

STA8 0.748 0.652 0.614 0.640 -0.326 -0.223 0.851 

STA9 0.768 0.596 0.672 0.668 -0.391 -0.262 0.852 

STA10 0.748 0.640 0.638 0.645 -0.322 -0.209 0.853 

STA11 0.746 0.620 0.692 0.684 -0.377 -0.244 0.847 

STA * DL -0.420 -0.392 -0.563 -0.513 1.000 0.858 -0.423 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; MTE = Memorable Tourism Experience; DA = Destination Attachment; DL = Digital 

Literacy. 

 

4.4 R2 

 

The R² value describes how well the independent variables 

explain the dependent variable in the research model. In this 

study, the R² value for CCE was 0.785, indicating that 78.5% 

of the variation in CCE is explained by STA, thus falling into 

the strong category in the PLS-SEM structural model [18]. 

Meanwhile, the R² value for MTE is 0.768, indicating that 

76.8% of the variance in MTE is explained by CCE and the 

moderating effect of DA, which is also in the strong category. 

Overall, these two values indicate that the research model has 

high explanatory power and is suitable for predicting 

relationships among variables in the context of digital tourism. 

According to Figure 2, the R2 values are shown in Table 6. 

 

 
 

Figure 2. Output inner model 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; MTE = Memorable Tourism Experience; DA = Destination Attachment; DL = Digital 

Literacy. 
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Table 6. R2 

 
 R2 Adjusted 

CCE 0.785 

MTE 0.768 
Note: CCE = Co-Creation Experience; MTE = Memorable Tourism 

Experience. 

 

4.5 f²  

 

Table 7 presents the effect size (f²) values, which measure 

the contribution of each exogenous construct to the 

endogenous construct's R² value. The results show that STA 

has a large effect on CCE (f² = 0.778), indicating that STA is 

the most influential predictor in explaining tourists' CCEs. 

MTE is substantially influenced by CCE (f² = 0.391), 

indicating a large effect and suggesting that active 

participation in experience creation strongly contributes to the 

formation of MTE. 

Furthermore, DA has a medium effect on MTE (f² = 0.269), 

indicating that tourists’ emotional connection to a destination 

contributes meaningfully to memory formation. DL shows a 

small effect on CCE (f² = 0.147), suggesting a limited 

contribution to tourists' participatory experiences. 

Regarding the moderating effects, DL has a negligible 

effect on the relationship between STA and CCE (f² = 0.002). 

In contrast, DA exhibits a small moderating effect on the 

relationship between CCE and MTE (f² = 0.050). Overall, the 

findings indicate that STA and CCE are the strongest 

contributors within the structural model, whereas the 

moderating effects provide relatively limited explanatory 

power [18]. 

 

Table 7. f² 

 
 CCE DA DL MTE 

CCE    0.391 

DA    0.269 

DL 0.147    

MTE     

Moderating Effect 1: DL 0.002    

Moderating Effect 2: DA    0.050 

STA 0.778    

Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; 

MTE = Memorable Tourism Experience; DA = Destination Attachment; DL 

= Digital Literacy. 

 

4.6 Variance Inflation Factor 

 

Table 8 presents the Variance Inflation Factor (VIF) values 

used to assess potential multicollinearity among the 

measurement indicators. According to [18], VIF values below 

5.0 indicate that multicollinearity is not a serious concern in 

the measurement model. The results show that all indicators 

have VIF values ranging from 1.000 to 4.978, which are below 

the recommended threshold of 5.0. The highest VIF value is 

observed for MTE9 (4.978), followed by DL5 (4.820) and 

DL6 (4.733); however, these values remain within the 

acceptable range. 

Furthermore, the interaction terms used in the moderation 

analysis, namely STA × DL and CCE × DA, both have VIF 

values of 1.000, indicating the absence of collinearity among 

the moderating constructs. Therefore, the findings confirm that 

the measurement model is free of substantial multicollinearity 

and that the indicators are suitable for further structural model 

analysis. 

Table 8. Variance Inflation Factor (VIF) 

 
 VIF 

CCE1 2.909 

CCE2 3.798 

CCE3 3.448 

CCE4 4.307 

CCE5 4.379 

CCE6 4.693 

CCE7 3.641 

CCE8 3.747 

CCE9 4.047 

CCE10 3.793 

CCE11 3.435 

CCE * DA 1.000 

DA1 3.891 

DA2 4.081 

DA3 4.266 

DA4 4.249 

DA5 4.076 

DA6 4.028 

DA7 2.761 

DA8 3.360 

DA9 3.739 

DA10 3.918 

DL1 3.680 

DL2 4.729 

DL3 3.992 

DL4 4.056 

DL5 4.820 

DL6 4.733 

DL7 3.189 

DL8 4.215 

MTE1 2.868 

MTE2 4.240 

MTE3 4.014 

MTE4 3.302 

MTE5 4.130 

MTE6 4.140 

MTE7 3.961 

MTE8 4.573 

MTE9 4.978 

MTE10 4.342 

MTE11 4.640 

MTE12 2.380 

MTE13 4.335 

STA1 2.260 

STA2 2.561 

STA3 2.458 

STA4 3.130 

STA5 3.178 

STA6 3.376 

STA7 3.564 

STA8 3.328 

STA9 3.686 

STA10 3.634 

STA11 3.295 

STA * DL 1.000 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; 

MTE = Memorable Tourism Experience; DA = Destination Attachment; DL 

= Digital Literacy. 

 

4.7 Q² 

 

Table 9 presents the Q² values obtained through the 

blindfolding procedure. According to Hair and Alamer [18], 

Q² values greater than zero indicate that the model has 

predictive relevance. The results show that CCE (Q² = 0.569) 

and MTE (Q² = 0.573) both have Q² values well above 0.35, 

indicating strong predictive relevance. Therefore, the model 
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demonstrates a high capability to predict the endogenous 

constructs and possesses satisfactory predictive accuracy. 

 

Table 9. Q² 

 

 SSO SSE 
Q² (=1-

SSE/SSO) 

CCE 5,599.000 2,413.699 0.569 

DA 5,090.000 5,090.000  

DL 4,072.000 4,072.000  

MTE 6,617.000 2,822.168 0.573 

Moderating 

Effect 1: DL 
509.000 509.000  

Moderating 

Effect 2: 

DA 

509.000 509.000  

STA 5,599.000 5,599.000  

Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; 

MTE = Memorable Tourism Experience; DA = Destination Attachment; DL 
= Digital Literacy; SSO = Sum of Squares of Observations; SSE = Sum of 

Squares of Prediction Errors. 
 

4.8 PLSpredict 

 

The predictive performance of the model was evaluated 

using PLSpredict. As shown in Table 10, all Q²_predict values 

are positive, ranging from 0.476 to 0.640, which exceeds the 

recommended threshold of zero [22]. These findings indicate 

that the model has strong predictive relevance for both CCE 

and MTE. Additionally, the relatively low RMSE and MAE 

values suggest acceptable prediction errors, further supporting 

the model's predictive capability. 

 

Table 10. PLSpredict 

 
 RMSE MAE MAPE Q²_Predict 

CCE1 0.763 0.576 21.099 0.476 

CCE2 0.718 0.522 18.652 0.543 

CCE3 0.656 0.472 16.309 0.580 

CCE4 0.610 0.442 14.649 0.630 

CCE5 0.636 0.451 15.606 0.594 

CCE6 0.651 0.454 15.312 0.573 

CCE7 0.657 0.465 16.727 0.591 

CCE8 0.670 0.469 16.580 0.582 

CCE9 0.703 0.505 17.950 0.544 

CCE10 0.678 0.479 16.280 0.552 

CCE11 0.647 0.458 16.109 0.603 

MTE1 0.638 0.475 15.397 0.569 

MTE2 0.576 0.439 13.353 0.610 

MTE3 0.613 0.463 14.227 0.586 

MTE4 0.681 0.487 17.037 0.534 

MTE5 0.575 0.425 13.208 0.640 

MTE6 0.661 0.468 16.104 0.578 

MTE7 0.645 0.458 15.269 0.581 

MTE8 0.606 0.436 13.651 0.606 

MTE9 0.598 0.436 13.841 0.606 

MTE10 0.621 0.445 13.896 0.568 

MTE11 0.579 0.422 12.797 0.607 

MTE12 0.745 0.533 19.797 0.491 

MTE13 0.600 0.438 13.217 0.578 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; 

MTE = Memorable Tourism Experience; DA = Destination Attachment; DL 

= Digital Literacy. 

 

Table 11. Path coefficients 

 

 
Original Sample 

(O) 

Sample Mean 

(M) 

Standard Deviation 

(STDEV) 

t Statistics 

(|O/STDEV|) 

p-

Values 

CCE -> MTE 0.472 0.470 0.079 5.984 0.000 

Moderating Effect 1 -> CCE 0.014 0.015 0.012 1.118 0.264 

Moderating Effect 2 -> MTE -0.073 -0.073 0.016 4.485 0.000 

STA -> CCE 0.641 0.637 0.051 12.681 0.000 
Note: STA = Smart Tourism Application; CCE = Co-Creation Experience; MTE = Memorable Tourism Experience; DA = Destination Attachment; DL = Digital 

Literacy. 

 

4.9 Path coefficients 

 

Path coefficients indicate the strength and direction of 

relationships between variables in PLS-SEM structural 

models, shown in Table 11.  

 

 

5. DISCUSSION 

 

5.1 Co-Creation Experience on Memorable Tourism 

Experience 

 

The results of the study show that CCE has a positive and 

significant effect on MTE, as indicated by a p-value of 0.000. 

These findings show that the higher the level of tourist 

involvement in co-creation activities during a trip, the greater 

the likelihood of forming a MTE that will remain in long-term 

memory. Therefore, the willing participation of tourists in 

value co-creation through interaction and collaboration during 

the visit is an important influence on the development of MTE. 

This finding is consistent with recent tourism studies that 

emphasize the role of active participation in enhancing tourism 

experiences. Co-creation allows tourists to move beyond 

passive consumption and become active contributors to the 

experience creation process. Such involvement generates 

stronger emotional engagement, deeper personal meaning, and 

a greater sense of ownership over the experience, all of which 

contribute to the formation of MTE. Doan and Raj [23] found 

that interactive participation and social engagement 

significantly enhance tourists’ experiential value and 

emotional involvement. Similarly, Juliana et al. [24] 

demonstrated that co-created experiences involving 

interaction with local stakeholders and storytelling activities 

contribute positively to tourists’ memory formation. Angeloni 

[25] further reported that participatory tourism experiences 

strengthen tourists’ emotional connections with destinations, 

thereby increasing the likelihood of creating memorable 

experiences. 

The results also support the experiential perspective on 

tourism, which argues that MTE are created not only by 

destination attributes but also by tourists’ active involvement 

in the production of experiences. When tourists participate in 

cultural activities, community-based tourism programs, 

conservation initiatives, or interactive tourism experiences, 

they are more likely to perceive the experience as meaningful 

and unique. As suggested by Yin et al. [26], smart tourism 

environments facilitate co-creation by enabling tourists to 

interact, customize experiences, and engage more deeply with 
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destinations, ultimately enhancing memorable tourism 

outcomes. 

From a practical perspective, destination managers should 

focus on developing tourism products that encourage active 

tourist participation rather than passive observation. 

Designing interactive experiences, community engagement 

programs, cultural workshops, and technology-supported 

tourism activities can strengthen tourists’ involvement and 

contribute to more MTE. Therefore, co-creation should be 

viewed as a strategic mechanism to enhance tourist 

experiences and increase destination competitiveness. 

 

5.2 Smart Tourism Application on Co-Creation 

Experience 

 

The data indicate that STA positively and significantly 

influences CCE, with a p-value of 0.000. This finding suggests 

that the positive influence of STA on CCE occurs regardless 

of tourists’ levels of DL. In other words, tourists with both 

higher and lower levels of DL can similarly benefit from STA 

that facilitate participation and engagement during their travel 

experiences. 

One possible explanation is that contemporary STA are 

increasingly designed with user-friendly interfaces, intuitive 

navigation, and automated features that reduce the need for 

advanced digital skills. As a result, tourists can easily access 

information, receive recommendations, and interact with 

tourism services without requiring extensive technological 

knowledge. Recent studies have also shown that the 

effectiveness of smart tourism technologies is often driven 

more by system quality, ease of use, and perceived usefulness 

than by users’ digital competencies [27]. Furthermore, smart 

tourism platforms are becoming increasingly accessible and 

inclusive, enabling a wider range of tourists to participate in 

digitally supported tourism experiences [3]. 

The insignificant moderating effect also suggests that STAs 

have become sufficiently mature and standardized to support 

co-creation activities across different user groups. As tourists 

increasingly rely on mobile applications for travel planning, 

navigation, communication, and information search, the 

benefits of these technologies may be experienced relatively 

equally regardless of individual differences in DL. Similar 

findings have been reported in recent smart tourism studies, 

which suggest that system quality, perceived ease of use, and 

user-friendly design are more influential in shaping tourists' 

technology experiences than individual technological 

competencies [27, 28]. 

From a practical perspective, destination managers and 

application developers should continue prioritizing usability, 

accessibility, and user-centered design when developing STA. 

Rather than focusing solely on improving tourists’ DL, greater 

benefits may be achieved by enhancing application 

functionality, personalization, and ease of use. These findings 

suggest that well-designed STA can facilitate CCE for a broad 

range of tourists, making digital tourism experiences more 

inclusive and accessible. 

 

5.3 Digital Literacy as a moderator of Smart Tourism 

Applications and Co-Creation Experience 

 

The results of the study indicate that DL does not moderate 

the relationship between STA and CCE, as shown by the p-

value = 0.264, which is well above the significance threshold 

of 0.05. This finding suggests that the positive influence of 

STA on CCE remains relatively consistent across tourists with 

different levels of DL. Therefore, the ability of STA to 

encourage tourist participation and engagement does not 

depend on tourists' DL. 

One possible explanation is that contemporary STA have 

become increasingly user-friendly, intuitive, and accessible. 

Features such as personalized recommendations, GPS 

navigation, automatic translations, digital booking systems, 

and interactive destination information reduce the need for 

advanced technological competencies. As a result, tourists can 

effectively utilize these applications regardless of their DL 

levels. Recent studies have suggested that the success of smart 

tourism technologies is often driven by system usability, 

perceived usefulness, and ease of use rather than by individual 

technological capabilities. A possible explanation is that 

contemporary STA are increasingly designed to be intuitive, 

user-friendly, and accessible to a wide range of users. 

Consequently, the effectiveness of smart tourism technologies 

is often determined by system usability, perceived usefulness, 

and perceived ease of use rather than by individual 

technological capabilities [28-30]. 

The insignificant moderating effect may also indicate that 

digital technologies have become deeply integrated into 

everyday travel behavior. Many tourists are already familiar 

with mobile applications for navigation, accommodation 

booking, transportation services, and information searching. 

Consequently, differences in DL no longer substantially affect 

how tourists engage with STA. In this context, STA functions 

as a universally accessible tool that facilitates CCE across a 

broad range of users. 

This finding contributes to the smart tourism literature by 

suggesting that DL may no longer be a critical boundary 

condition in the relationship between smart tourism 

technologies and CCE. Instead, the effectiveness of STA 

appears to depend more on application quality, functionality, 

and user-centered design. Therefore, destination managers and 

application developers should focus on improving usability, 

personalization, and interactive features rather than assuming 

that higher DL is necessary for tourists to engage in co-

creation activities. 

 

5.4 Destination Attachment as a moderator of Co-Creation 

Experience and Memorable Tourism Experience 

 

The findings reveal that DA has a significant negative 

moderating effect on the relationship between CCE and MTE 

(β = -0.073, p < 0.001). This result indicates that higher levels 

of DA are associated with a weaker influence of CCE on the 

formation of MTE. In other words, as tourists become more 

emotionally attached to a destination, the contribution of co-

creation activities to generating memorable experiences 

decreases. 

A possible explanation for this negative moderating effect 

is that tourists with high levels of DA have already developed 

strong emotional bonds and personal meanings associated 

with the destination. As a result, their MTE are often shaped 

by feelings of familiarity, belonging, and emotional 

connection rather than by newly created participatory 

experiences. Consequently, the additional contribution of co-

creation activities to MTE becomes less pronounced as DA 

increases. 

This finding is consistent with recent DA literature 

suggesting that emotionally attached tourists tend to revisit 

destinations for their symbolic meanings, emotional 
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satisfaction, and sense of place rather than for specific 

activities undertaken during the visit. In such cases, tourists 

derive memorable experiences from reconnecting with places 

that are already meaningful to them, reducing the relative 

importance of co-creation activities in generating new 

memories [31]. Furthermore, tourists with strong DA may 

prioritize emotional continuity and nostalgic experiences over 

novelty-seeking behaviors. While CCE are particularly 

important for first-time visitors or tourists with weaker 

emotional bonds, highly attached tourists may already possess 

a rich collection of memories associated with the destination 

[32, 33]. Therefore, additional participatory experiences 

contribute relatively less to memory formation than the 

emotional attachment accumulated through previous visits and 

personal experiences. 

The negative moderation effect suggests that DA weakens 

the positive relationship between CCE and MTE. In other 

words, the beneficial effect of co-creation on memory 

formation becomes smaller as DA increases. This finding 

indicates that DA and CCE represent two distinct mechanisms 

through which MTE can be developed. For tourists with low 

DA, co-creation activities play a crucial role in creating 

memorable experiences. However, for highly attached 

tourists, memorable experiences are influenced more strongly 

by their existing emotional bond with the destination than by 

participatory activities undertaken during the visit. 

 

 

6. CONCLUSION 

 

This study confirms that technology-based tourism 

experiences and active participation in them positively 

influence the quality of modern tourism experiences. The 

findings from this study demonstrate that the use of STA 

positively enhances the CCE. This indicates that the use of 

digital technology enhances tourists' active participation in the 

value co-creation process of tourism. In addition, CCE is 

positively and significantly associated with MTE. This 

confirms that unique travel experiences arise from active, 

interactive, and collaborative encounters among tourists, 

service providers, and the destination's environment. 

However, the present study yields some interesting and 

contradictory relationships. DL does not impact the 

connection between STA and CCE. This indicates that tourism 

applications today are likely simple, regardless of the user's 

DL. On the contrary, the results show that DA negatively 

affects the relationship between CCE and MTE. This indicates 

that tourists who are strongly attached to destinations tend to 

be emotionally and sentimentally involved during the 

experience, thus lessening the role of co-creation. 

Overall, this research expands knowledge of the interface 

between the technological and psychological components of 

the destination. The results of the study affirm the necessity of 

tailoring destination promotion and development strategies to 

tourists' level of emotional attachment to the destination. The 

study significantly bolsters the discourse on smart tourism, co-

created experiences, and memorable tourism. This study also 

provides destination managers and stakeholders seeking to 

enhance the tourism experience in Bali, Surabaya, and 

Lampung with innovative digital tools and experience design 

that prioritize personalization and interaction with compatible 

technology. 

 

 

6.1 Recommendations 

 

Based on the findings, several practical and theoretical 

recommendations can be proposed. First, managers of tourism 

destinations in Bali, Surabaya, and Lampung should continue 

improving and developing STA that enable co-creation 

through activities such as interactive storytelling, community 

content, tool engagement, real-time personalization, and 

personalized itineraries. Usability and accessibility of these 

applications should be a priority for tourists so that co-creation 

can be utilized efficiently. Second, tourism operators should 

be able to design activities that pose challenges and offer 

opportunities for greater engagement and collaboration, 

including co-creation activities that are most beneficial for 

first-time and low-attachment visitors. For tourists with a 

greater DA, it is proposed that programs focused on the 

emotional, cultural, and nostalgic elements of the experience 

be offered. Third, investment in digital infrastructure is 

essential for policymakers, as is support for training local 

tourism actors so they can co-create and facilitate in both 

digital and face-to-face formats. Future research should 

consider additional moderators, such as cultural orientation, 

technology, and types of activities within tourism, to better 

understand the influence of co-creation on the formation of 

memorable experiences. 

 

6.2 Limitations 

 

Several limitations in this research must be discussed. 

Firstly, the research employed self-reported data via 

questionnaires, which may have introduced response bias, 

social desirability bias, or recall problems. Secondly, while the 

509-respondent sample was quite large, the data collection was 

restricted to three regions in Indonesia: Bali, Surabaya, and 

Lampung, limiting the ability to extrapolate the findings to 

tourism destinations of a different culture or with different 

technology environments. Third, the cross-sectional design 

does not allow for a true understanding of causal relationships 

over time; in this case, co-creation, attachment, and 

memorable experiences might develop over a series of visits. 

Longitudinal studies are always needed for this kind of 

research. Fourth, the study attempted to measure specific 

variables, STA, CCE, DL, DA, and MTE, while ignoring other 

variables that have strong relevance, such as satisfaction, 

involvement, perceived value, and social influence. More 

additional variables should be included in future studies to 

increase model complexity and improve prediction accuracy. 

Finally, the study used generalized indicators to measure DL, 

which may have failed to capture specific differences between 

general and special-task digital skills in tourism. More specific 

measurement scales to capture this construct should be used in 

future research. 
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