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Abstract: The rapid growth of digital technologies such as IoT, AI, and mobile applications has 

transformed global tourism, with smart tourism emerging as a driver of service quality, 

competitiveness, and visitor satisfaction. In Uzbekistan, a strategically significant cultural 

destination in Central Asia, the adoption of smart tourism initiatives—including QR-coded heritage 

sites, e-visa systems, and digital guide applications—has begun, but integration remains 

fragmented and public awareness limited. Despite global advances, empirical research linking 

smart tourism, infrastructure, destinations, risk perception, adoption, and satisfaction in Uzbekistan 

is scarce, leaving uncertainty about how these factors interact in emerging markets. This study 

develops and tests an integrated framework examining the relationships between smart tourism, 

smart infrastructure, smart destinations, tourist travel risk perception, e-tourism adoption and 

experience, and tourist satisfaction. Based on survey data from 303 respondents, regression analyses 

confirm that smart tourism reduces perceived travel risk and significantly enhances smart 

destinations and infrastructure. Both smart destinations and infrastructure positively affect e-

tourism adoption and experience, which in turn strongly predicts tourist satisfaction, explaining 

58% of its variance. This research is among the first in Central Asia to empirically validate a multi-

construct framework, demonstrating that adoption is the final pathway through which smart 

initiatives generate satisfaction and competitiveness. The findings provide theoretical contributions 

to smart tourism studies in emerging economies and practical recommendations for policymakers, 

emphasizing the need for investment in infrastructure, integrated digital services, and real-time 

information to strengthen Uzbekistan’s global tourism competitiveness. 

Keywords: Smart tourism, smart infrastructure, smart destinations, travel risk, e-tourism adoption, 

tourist satisfaction. 

1. Introduction 

 Rapid advancements in digital technologies, including the Internet of Things (IoT), big 

data analytics, artificial intelligence (AI), and mobile applications, have transformed how 

tourism services are designed, delivered, and experienced. Smart Tourism integrates these 

technologies into tourism ecosystems to improve service quality, enhance destination 

competitiveness, and create value for both visitors and stakeholders. By enabling 

personalised services, real-time information access, and more efficient resource 

management, smart tourism supports both operational efficiency and sustainable 

destination development. AI has transformed travel planning by using data to offer 

personalized recommendations for destinations, lodging, and activities. This 

customization creates a unique experience for each traveler [1]. 
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 In emerging markets, the potential of smart tourism extends beyond service 

enhancement to addressing structural challenges such as limited infrastructure, restricted 

market access, and uneven service quality. For Uzbekistan, a strategically located cultural 

destination in Central Asia, the adoption of Smart Tourism presents opportunities to 

strengthen its position in the regional and global tourism market. Initiatives such as QR-

coded heritage sites, e-visa systems, and digital guide applications demonstrate progress; 

however, integration remains fragmented and public awareness limited [2]. 

 This study develops and empirically tests an integrated framework linking Smart 

Tourism, Smart Destinations, Smart Infrastructure, Tourist Travel Risk, E-Tourism 

Adoption and Experience, and Tourist Satisfaction. By examining the interrelationships 

between these constructs, the study aims to clarify how Smart Tourism can be leveraged 

to improve destination competitiveness in emerging markets. 

Literature Review 

 Smart tourism is widely understood as the strategic integration of information and 

communication technologies (ICTs), data, and connected services across the tourism 

ecosystem to enhance value creation, operational efficiency, and visitor experiences. 

Foundational work positioned smart tourism within the broader evolution of smart cities, 

emphasising connectivity, interoperability, and data-driven decision-making.  More recent 

research stresses experience-centric and inclusive design, with digital platforms enabling 

personalisation, real-time information, and seamless services that influence tourist 

behaviour and destination competitiveness. Within this perspective, smart destinations are 

conceived as digitally connected places that orchestrate physical and digital resources to 

co-create value with visitors and residents. Measurement work has advanced the construct 

validity of smart tourism destination attributes, showing how integrated information 

systems, mobile services, and stakeholder collaboration translate into superior experiences 

and community outcomes [3]. 

 Smart infrastructure provides the enabling layer public Wi-Fi, IoT sensor networks, 

digital ticketing, and interoperable transport systems that makes smart services reliable 

and accessible. Improvements in intelligent transport, energy management, and urban 

communications have been associated with smoother visitor flows and higher perceived 

quality, creating conditions that facilitate the adoption of e-tourism services and 

strengthen destination competitiveness. 

 Risk research in tourism highlights that perceived uncertainty and safety concerns 

shape information search, channel choice, and on-site behaviours. Digital tools that 

provide timely, verified information and secure transactions help to reduce uncertainty, 

thereby supporting travellers’ confidence in planning and executing trips [4].  

 E-tourism adoption reflects tourists’ uptake of digital platforms (search, booking, 

payment), mobile apps, and on-site smart services that collectively shape the overall 

experience. Building on technology adoption models, recent studies report that perceived 

usefulness, ease of use, trust, and risk jointly predict intention to use tourism technologies, 

and that effective adoption is associated with higher satisfaction and loyalty outcomes [5]. 

 In the Central Asian context, Uzbekistan has piloted QR-code heritage interpretation, 

digitised visa systems, and municipal open-data initiatives aligned with smart destination 

goals. Empirical and policy-oriented papers describe opportunities and constraints, 

including uneven connectivity and skills gaps, while pointing to strong potential for 

regional leadership if infrastructure and awareness are scaled strategically.  

 Synthesising this literature, a model is positted in which smart tourism positively 

affects (i) tourists’ perceptions of travel risk through better information and services, (ii) 

the development of smart destinations, and (iii) smart infrastructure; in turn, smart 

destinations and infrastructure enhance e-tourism adoption and experience, while 

perceived travel risk also influences adoption; finally, e-tourism adoption and experience 

drive tourist satisfaction. These relationships are formalised as H1–H7 and tested 

empirically [6]. 
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Figure 1 presents the conceptual framework and hypothesised relationships among 

constructs.  

Figure 1. Conceptual Framework and Hypotheses 

 
Source: Authors’ own creation 

H1: Smart Tourism positively influences tourists’ perceptions of travel risk by reducing 

uncertainty through enhanced information and service provision. 

H2: Smart Tourism has a positive impact on the development of Smart Destinations. 

H3: Smart Tourism has a positive impact on the development of Smart Infrastructure. 

H4: Smart Destinations positively influence E-Tourism Adoption and the overall tourist 

experience. 

H5: Smart Infrastructure positively influences E-Tourism Adoption and the overall tourist 

experience. 

H6: Tourists’ perceptions of travel risk significantly influence E-Tourism Adoption and the 

overall tourist experience. 

H7: E-Tourism Adoption and the overall tourist experience positively influence Tourist 

Satisfaction [7]. 

 

2. Materials and Methods 

 Research design – A cross-sectional quantitative survey was implemented to test H1–

H7. The target population comprised international and domestic tourists with recent or 

planned travel to Uzbekistan. A total of 303 valid responses were collected via an online 

questionnaire administered through traveller communities and university networks. 

Participation was voluntary and anonymous. 

 Measures – Multi-item Likert scales (1=strongly disagree to 5=strongly agree) 

operationalised the constructs: smart tourism services (information quality, interactivity, 

availability), tourist travel risk (safety, reliability, uncertainty), smart destinations 

(integrated services, digital information, stakeholder coordination), smart infrastructure 

(Wi-Fi coverage, digital ticketing, transport integration), e-tourism adoption and 

experience (use of online booking, payments, mobile apps, perceived usefulness/ease), and 

tourist satisfaction (overall evaluation vs. expectations). Items were adapted from prior 

studies and reworded to reflect the Uzbekistan context [8]. 

 Validity and reliability – Content validity was assured through expert review. 

Reliability was assessed via Cronbach’s alpha (all constructs >0.70). Exploratory factor 

analysis supported unidimensionality; convergent validity was indicated by factor 

loadings >0.50 and average variance extracted (AVE) >0.50 for focal constructs; 

discriminant validity was examined using correlation comparisons and AVE square-roots. 

Analysis – Descriptive statistics profiled respondents and technology use. Correlations 

explored zero-order relationships. Multiple regression models tested direct paths for H1–

H7 in line with the conceptual framework; robustness checks included collinearity 

diagnostics (VIF<5) and sensitivity analyses by age group and trip purpose. SPSS was used 

for all computations [9]. 

 Ethics – Respondents provided informed consent; no personally identifying 

information was collected; data were stored securely for research purposes only. 

3. Results and Discussion 

 Descriptive statistics. A total of 303 valid responses were collected. The sample was 

diverse in terms of age (mean = 32.4 years, SD = 9.7), gender (52% male, 48% female), and 
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country of origin (40% domestic tourists, 60% international). A majority of respondents 

(73%) reported using mobile applications for at least part of their trip planning, while 65% 

had prior exposure to smart tourism technologies (e-visas, QR codes, online booking 

platforms). 

 Reliability and validity. Internal consistency was satisfactory across constructs, with 

Cronbach’s alpha values ranging from 0.78 (Tourist Travel Risk) to 0.91 (E-Tourism 

Adoption and Experience). Convergent validity was demonstrated with factor loadings 

above 0.60 and AVE values exceeding the 0.50 threshold. Discriminant validity was 

confirmed as the square roots of AVE for each construct were greater than inter-construct 

correlations [10]. 

 Hypothesis testing. Regression and path analyses confirmed support for all seven 

hypotheses. Smart Tourism predicted lower perceived travel risk (H1: β = –0.21, p < 0.05), 

while also exerting strong positive effects on Smart Destinations (H2: β = 0.42, p < 0.01) and 

Smart Infrastructure (H3: β = 0.39, p < 0.01). Both Smart Destinations and Smart 

Infrastructure were positively associated with E-Tourism Adoption and Experience (H4: β 

= 0.34, p < 0.001; H5: β = 0.47, p < 0.001). Tourist Travel Risk perception also had a smaller 

yet significant effect on Adoption (H6: β = 0.18, p < 0.05). Finally, E-Tourism Adoption and 

Experience strongly predicted Tourist Satisfaction (H7: β = 0.61, p < 0.001). 

 Model performance. The explanatory power of the model was moderate to strong. 

Smart Tourism explained 28% of the variance in Smart Destinations and 26% in Smart 

Infrastructure. The combined predictors accounted for 52% of the variance in E-Tourism 

Adoption and Experience. Tourist Satisfaction was explained at 58% by Adoption and 

Experience, underscoring its central role in driving competitive outcomes [11]. 

 The results indicate that E-Tourism Adoption is the final pathway through which 

smart initiatives translate into satisfaction and, by implication, destination 

competitiveness. Improvements to Smart Infrastructure and destination-level services 

appear especially potent in boosting digital uptake, while reliable information provision 

helps mitigate perceived risk and supports adoption. 

Table 1 presents the outcomes of the hypothesis testing for the conceptual framework. Each 

hypothesis path, result, and statistical significance is clearly outlined [12]. 

Table 1. Summary of hypothesis testing results 

Hypothesis Path Result Significance 

H1 Smart Tourism → Tourist Travel Risk Supported p < 0.05 

H2 Smart Tourism → Smart Destinations Supported p < 0.01 

H3 Smart Tourism → Smart Infrastructure Supported p < 0.01 

H4 
Smart Destinations → E-Tourism 

Adoption & Experience 
Supported p < 0.001 

H5 
Smart Infrastructure → E-Tourism 

Adoption & Experience 
Supported p < 0.001 

H6 
Tourist Travel Risk → E-Tourism 

Adoption & Experience 
Supported p < 0.05 

H7 
E-Tourism Adoption & Experience → 

Tourist Satisfaction 
Supported p < 0.001 

Discussion 

 This study provides empirical support for a comprehensive model connecting smart 

tourism to destination competitiveness in an emerging market. Consistent with recent 

advances in smart destination measurement, our findings show that smart services 

catalyse both destination-level integration and infrastructure development, which in turn 

enable e-tourism uptake and improved experiences. In particular, Smart Infrastructure and 

Smart Destinations were found to be strong antecedents of e-tourism adoption, confirming 

prior evidence that digital connectivity and integrated service platforms form the 

backbone of effective smart tourism systems [13]. 
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 The significant association between digitalisation and reduced perceived risk 

underscores the importance of trustworthy, real-time information and secure transactions 

in shaping traveller confidence. This result echoes recent research showing that digital 

platforms play a critical role in mitigating uncertainties that may otherwise discourage 

travel. In the case of Uzbekistan, where inconsistent service quality and variable 

connectivity have often been cited as barriers, the ability of smart tools to provide 

assurance is especially relevant. 

 Importantly, e-tourism adoption emerged as the strongest predictor of satisfaction, 

aligning with contemporary work that links digitally enabled personalisation and 

convenience to positive evaluations and loyalty intentions. These findings highlight that 

the true value of smart initiatives lies not only in their technological sophistication but also 

in their ability to generate adoption and repeat use. As tourists become accustomed to 

seamless booking, mobile navigation, and instant information access, expectations rise, 

making adoption the key pathway to satisfaction and, ultimately, destination 

competitiveness [14]. 

 From a theoretical perspective, the study advances smart tourism research by 

integrating risk perception, adoption, and satisfaction into a single tested framework. 

While many prior studies have examined these constructs in isolation, this model 

demonstrates their interdependence and sequencing in an emerging economy context. The 

relatively strong predictive power (R² up to 0.58) further suggests that the framework 

captures a substantial proportion of the variance in satisfaction and competitiveness 

outcomes. At the same time, the results highlight contextual nuances. For example, 

although Smart Tourism significantly reduced perceived risk, its effect size was smaller 

than those for infrastructure and destination integration, suggesting that infrastructure 

investments may yield greater immediate returns than information-focused services alone. 

This nuance contributes to the debate on whether digitalisation should prioritise “hard” 

infrastructure (Wi-Fi, digital ticketing, transport integration) or “soft” services (apps, 

guides, information quality). Our evidence suggests that both are important, but 

infrastructure is especially decisive in emerging markets such as Uzbekistan. 

 Overall, the discussion highlights that smart tourism cannot be viewed simply as a 

technological upgrade; rather, it represents a systemic transformation of destination 

management, tourist behaviour, and service design. By situating Uzbekistan within 

broader global findings, this research confirms that even in less digitally mature markets, 

smart tourism initiatives can deliver measurable improvements to adoption, satisfaction, 

and competitiveness when strategically aligned [15]. 

Implications  

Theoretical implications. This study validates an integrated framework that links 

infrastructure, destination orchestration, risk perception, adoption, and satisfaction in an 

emerging economy. By demonstrating the sequencing of these constructs, it contributes 

regionally grounded evidence to the broader smart tourism literature and extends current 

theory beyond digitally mature markets. 

Managerial implications. Destination managers should focus on two priorities: (i) 

strengthening infrastructure such as high-coverage connectivity and interoperable 

ticketing/transport systems, and (ii) integrating digital services (maps, guides, payments) 

to reduce friction and encourage adoption. Building trust through secure, real-time 

information delivery is also essential to lowering perceived travel risk. 

Policy implications. Public–private partnerships can accelerate infrastructure rollout and 

the development of standards for interoperability and data governance. At the same time, 

targeted training and skills programmes are needed to build digital readiness among small 

businesses and frontline staff, ensuring that technological upgrades translate into service 

quality improvements. 
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Future Research  

 This study demonstrates that smart tourism initiatives through their influence on 

infrastructure, destination integration, and reduced travel risk ultimately enhance e-

tourism adoption and tourist satisfaction in Uzbekistan. By validating a seven-path 

framework, the research confirms that infrastructure and adoption are the strongest 

drivers of competitiveness in an emerging market context. The findings highlight that 

smart tourism should be understood not merely as a technological upgrade, but as a 

systemic transformation of how destinations are managed and experienced. For 

policymakers and practitioners, the results provide clear priorities: invest in reliable 

infrastructure, integrate digital services, and build trust through secure, real-time 

information. Future research should extend the model across other Central Asian 

destinations and test moderating factors such as digital literacy and sustainability 

perceptions. 

4. Conclusion 

The findings of this study confirm that smart tourism plays a pivotal role in enhancing 

tourist satisfaction and destination competitiveness in Uzbekistan. By integrating smart 

infrastructure, smart destinations, and digital services, smart tourism reduces perceived 

travel risk, fosters e-tourism adoption, and enriches visitor experiences. The results 

demonstrate that e-tourism adoption serves as the strongest predictor of tourist 

satisfaction, highlighting the importance of seamless digital platforms, real-time 

information, and reliable connectivity. Investments in infrastructure, particularly Wi-Fi 

coverage, digital ticketing, and integrated transport systems, were found to yield 

significant returns in boosting adoption and satisfaction. The framework validated here 

contributes to theory by linking risk perception, adoption, and satisfaction into a unified 

model, providing regionally grounded evidence for emerging economies. Practically, the 

study offers clear implications for policymakers and managers: prioritizing infrastructure 

upgrades, integrating digital services, and ensuring trustworthy information delivery. 

Overall, the research emphasizes that smart tourism should be seen not merely as a 

technological improvement but as a systemic transformation capable of advancing 

Uzbekistan’s global tourism competitiveness. 
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