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Abstract  

Tourism significantly contributes to global economies and societal 
development. Virtual tourism has emerged as a crucial alternative during 
crises like the COVID-19 pandemic, sustaining the tourism sector. This paper 
explores virtual tourism's potential for Saudi destinations, focusing on its 
impact and acceptance among 600 participants from Jeddah, Riyadh, 
Dammam, and Abha. Using a descriptive-analytical approach and an applied 
experiment with virtual reality tours of Jeddah's historical sites, the results 
show a positive attitude towards virtual tourism, highlighting its economic 
viability and support for activation. SEM analysis confirmed that perceived 
presence significantly influences user satisfaction and engagement, which in 
turn impact the intention to visit real destinations. These findings 
underscore virtual tourism's potential as a marketing, tourism promotion, 
and cultural preservation tool, contributing to the sustainable development 
of Saudi Arabia's tourism sector amidst global challenges. 
 
 

1. Introduction 
 

Tourism is a linchpin of global economies, attracting significant attention from countries and 
governments due to its profound impact on economic structure and growth. It serves as a vital 
revenue source for the tourism sector and associated industries, governmental budgets, and 
individual livelihoods (Rasool et al., 2021). Tourism is pivotal in shaping national income and 
fostering economic revolutions, particularly in developing countries. The tourism sector's 
contribution to national income formation and economic growth has been particularly notable, 
prompting countries to establish mechanisms for rational investment to achieve societal 
development and exploit tourism resources for sustainable projects. The significance of tourism 
sustainability cannot be overstated, as it is seen as a catalyst for sustainable and comprehensive 
economic growth. With an annual increase in international tourism activities estimated at 4% 
since 2009, tourism accounts for a considerable portion of global exports, reaching $1,500 billion 
annually. Tourism represents 10% of the gross domestic product (GDP) and contributes to social 
integration, poverty reduction, and job creation, especially for women (Zolfani et al., 2015). 
Despite facing crises such as the Iraq war, the SARS outbreak 2003, and the global financial crisis 
in 2009, tourism has shown resilience, returning to prosperity in subsequent years. However, the 
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COVID-19 crisis has emerged as one of the most severe challenges, severely impacting the tourism 
sector and necessitating alternative approaches, such as virtual tourism, to mitigate the effects of 
quarantine measures. Zolfani et al. (2015) mentioned the importance of tourism sustainability as 
a source of sustainable and comprehensive economic growth. The annual increase in 
international tourism activities has been estimated at 4% since 2009, and tourism constitutes 7% 
of global exports and services 30% of global exports. It represents the primary export sector for 
many developing countries, and the employment rate of women in the tourism sector is 
approximately double its employment rate in other economic sectors and generates capital 
sufficient to preserve and protect organisms, natural reserves, and the environment (Barkas et 
al., 2020). 

International tourism witnessed increased activity and growth after World War II, but some 
crises affected this progress. Such as the Iraq war, the “SARS” crisis in 2003 and the global 
financial crisis in 2009, but they quickly stabilised and returned to prosperity again in the 
following years. The COVID-19 crisis is considered the most severe, affecting the tourism sector 
for an extended period due to the cessation of all global transport sectors and their activities, the 
closing of borders, the cessation of activities, and the imposition of quarantine. These 
international developments that have affected the tourism industry have opened up alternatives 
to traditional tourism, including virtual tourism. Virtual tourism enables countries to revitalise 
tourist sites and destinations, market them, introduce them, and mitigate the effects of travel 
limitations. Virtual tourism recreates the enjoyment of a tour from the comfort of one's own home 
and at the lowest cost. 

Many past scientific studies have been conducted on virtual reality (VR) technologies and virtual 
tourism. Oncioiu and Priescu (2022) divided these studies into two axes: First, they examined the 
role that VR technology plays in attracting tourists and promoting tourist destinations by 
influencing their tourism decisions, leading to the activation and spread of virtual tourism. 
Second are studies that used the descriptive approach to define and describe VR and virtual 
tourism. These studies focus on the applications of information and communications technology 
to simulate the real world in three-dimensional environments. These studies concluded that VR 
technology benefits tourists, tourism makers, and the environment. Virtual tourism and VR 
technologies assist in activating, invigorating and sustaining the tourism industry, creating 
processes that promote tourist sites, documenting them, and conveying them to the public. The 
technology enables tourism activities in a contemporary way that creates an almost real 
experience at the lowest cost. 

Conducted in the Kingdom of Saudi Arabia (KSA), the current work emphasises the importance 
of virtual tourism and VR technology to create tourist attractions and revitalisation. This study 
also sheds light on the elements of tourist attractions in the KSA, the importance of virtual tourism 
from the point of view of Saudi society, and the design of virtual tours for several tourist sites in 
Jeddah. This study also aligns with the goals and vision of the KSA government in the axes of the 
country’s Vision 2030 (Klingmann, 2023). One of the most important goals of KSA’s Vision 2030 
is to develop the tourism sector and sustainable development (KSA Ministry of Tourism, 2024). 
KSA’s interest was in sustainable tourist development while keeping to its Islamic values and 
components, societal customs, and the authenticity of its heritage. It sets out to develop the 
tourism sector, remove the obstacles facing it, try to attract citizens and foreign tourists to KSA 
and expose the tourism components that the country enjoys, including a diverse and ancient 
environment and an authentic heritage (General Authority for Tourism and National Heritage, 
2014). This study, hence, aims to design and test a VR platform to convey KSA’s tourist 
destinations, highlighting their identity and cultural heritage to activate tourist attraction factors 
and sustain electronic tourism activity in the country amidst global crises. 

This study thus represents the cultural and historical heritage of a KSA city, Jeddah, through 
virtual environments, exploring the impact of virtual tourism on tourist destinations and its 
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importance in creating an attraction and activation factor. The study analyses data from human 
samples and designs virtual tours for sustainable tourism development, focusing on 360-degree 
virtual tours of Salloum House Museum, Baeshen House Museum, and Matbouli House Museum 
in Jeddah.  

 

2. Literature review 

Several studies have examined the implementation of VR technology to transmit and document 
artefacts in museums in a virtual environment. For example, Ahmed (2017) used technology to 
report the details of Egypt’s traditional costumes. Majeed (2016) analysed VR technology to 
document and analyse architectural heritage. Other studies have examined virtual tourism. 
Madawi and Juruh (2020) reviewed the implementation of virtual tourism in Algeria and found 
that the elements of virtual tourism are still lacking. According to Hadab and Mekhlef (2017), 
tourism has been influenced by scientific and technological progress. Marketing of virtual tourist 
destinations in Jordan through electronic applications using two- or three-dimensional display 
technology has been found to have enormous potential in Bazazo (2020). In KSA, Al-Najjar (2020) 
concluded that the applications of virtual tourism are still lacking. On the other hand, according 
to Falaq et al. (2020), the Emirate of Dubai has used VR technology to activate and promote tourist 
and entertainment attractions, and many museums, landmarks and shopping centres have 
launched virtual tour services and have benefited from it. 

VR is a computer-generated simulation of an environment that allows users to interact and be 
immersed in a 3D world. In recent years, VR has gained significant attention in the tourism 
industry due to its potential to enhance the travel experience, provide virtual tours, and showcase 
destinations to potential travellers. The application of VR in tourism has been investigated in 
several studies. In Beck et al. (2019), VR’s ability to create immersive experiences, virtual tours, 
and destination marketing is recognised, emphasising the potential of VR to influence travellers’ 
decision-making and enhance their engagement with different destinations. Similarly, Melo et al. 
(2022), Nayyar et al. (2018) and Wei (2019) also acknowledge the applications of VR and AR 
technologies in creating virtual experiences, enhancing destination marketing, and providing 
interactive travel information. Melo et al. (2022) study specifically examined multisensory VR 
technology in transforming how tourists perceive and experience different destinations. The 
application of VR technology is extended by Poux et al. (2020) to include its functionality in 
preserving and presenting cultural heritage to tourists in an immersive and interactive manner. 
These studies demonstrate the relevance of VR applications in tourism, especially in enhancing 
tourists' understanding and appreciation of destinations and cultures. 

Despite the growing popularity and applications of VR in tourism, there is limited research on the 
specific use of VR in Saudi Arabia's tourism industry. As VR technology continues to evolve, there 
is a need for comprehensive studies that explore the potential applications of VR in showcasing 
the cultural, historical, and natural attractions of KSA to both domestic and international tourists. 
Gaps in the existing studies show the need to identify specific VR applications that can enhance 
the tourism experience in KSA, such as creating virtual tours of historical sites, cultural 
landmarks, and natural wonders. Considering the KSA’s vision, studies must explore the impact 
of VR on tourists' decision-making processes, satisfaction levels, and overall engagement with the 
destinations in KSA.  
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2.1 Tourism trends in Saudi Arabia 

In 2021, Saudi Arabia's travel and tourism sector reached a substantial SAR193.125 billion, 
contributing 6.5% to the country’s GDP. The country ranked third globally in tourism 
investments, with SAR138 billion. Projections suggest the Middle East's tourism sector will grow 
annually by 7.7% from 2022 to 2034, with Saudi Arabia leading at 11% growth. By 2022, Saudi 
Arabia climbed to the thirteenth position globally in international tourist arrivals, with 16.6 
million visitors and 93.5 million tourists, domestic and foreign combined. Total tourism spending 
in 2022 amounted to SAR185 billion, marking a 93% increase from 2021  (Saudi Gazette, 2023). 
According to the KSA Ministry of Tourism (2024), the country experienced a remarkable increase 
in tourist arrivals, reaching 4.4 million visitors, marking a substantial 455% rise from Q3 2023, 
with tourist spending totalled SAR35.6 billion. Aseer, Madinah, and Makkah regions were the 
most visited, with Makkah attracting 6.9 million tourists, followed by Aseer with 3.4 million and 
Medina with 2.4 million. The primary purpose of trips for domestic tourists revealed that 48% 
travel for religious purposes, 37% visit friends and relatives, 9% travel for business, 4% for 
entertainment, and 2% for other reasons. 

With its scenic landscapes and unique attractions, the Middle East is poised to become a leading 
global tourist destination. KSA is spearheading tourism investment to diversify its economy away 
from oil and gas. While religious travel, particularly the Hajj pilgrimage, dominates tourism in 
KSA, the country aims to expand into other forms like geo-tourism, cultural tourism, heritage 
tourism, and ecotourism. Despite efforts, there's a lack of literature on KSA's tourism activities, 
highlighting the need for further initiatives to fully capitalise on its economic potential.  

Understanding the factors driving tourists to KSA is crucial (Madden, 2018). KSA's Vision 2030 
outlines plans to transition to a service-oriented economy, reducing reliance on oil revenue. 
Recently, there has been a shift from solely religious tourism to broader attractions like the 
Sarawat Mountains and the Red Sea. While access to Mecca and Medina is restricted to non-
Muslims, recent tourism initiatives challenge this, which recognises tourism's alignment with 
Islamic values, promoting cultural unity and societal norms. Despite its cultural significance, KSA 
faces accessibility and preservation challenges. Strict rules of conduct, including conservative 
dress codes and severe penalties for offences like drug smuggling, present additional challenges. 
(Johnson, 2010). Despite their importance, heritage sites face challenges from natural 
degradation and tourism-related impacts. Thus, concerted efforts are essential to restore and 
preserve these sites, ensuring their longevity amidst environmental and human pressures. 

 

3. Methodology 

The work follows the descriptive analytical approach to identify the tourism components of the 
KSA’s environment, specifically in the city of Jeddah. This study also aims to measure the impact 
of virtual tourism on the tourist destination and its implications in creating the attraction factor 
and activation through the analysis of human sample data. Using convenience sampling, 
questionnaires were distributed electronically using Google Forms, resulting in 600 retrieved 
responses, comprising individuals from Jeddah, Riyadh, Dammam, and Abha. This work includes 
a practical framework that involves designing a virtual reality representation of the environment 
in Saudi Arabia. It focuses on planning and preparing three virtual tours to support the 
development of sustainable tourism. The framework is based on data and insights gathered 
through a descriptive-analytical approach and the analysis of questionnaire results. 

The work flowchart, as shown in Figure 1, encompasses several vital steps. Initially, data for the 
VR application is collected from specific locations, such as the Salloum Museum, Baeshen 
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Museum, and Matbouli House Museum, utilising the Ricoh Theta SC2 camera, resulting in 138 
images. The selection of these houses was influenced by their historical significance, availability 
during the research period, and distinctive location in the oldest district of Historic Jeddah. 
Additionally, these houses aligned with the Vision 2030 initiative's goal of incorporating 
historical sites into sustainable tourism areas. Other archaeological houses in historic Jeddah 
were closed for maintenance and restoration work. The primary objective of this phase was to 
authentically represent Jeddah's cultural and historical heritage through virtual environments. 
Closed spaces were selected for photography during non-working hours to ensure privacy and 
capture of detailed imagery while addressing the time-consuming nature of using the Ricoh Theta 
S 360 camera.  

Each image undergoes a quality check to ensure its suitability for further processing. Accepted 
photos are then pre-processed using Adobe Photoshop to enhance and refine their quality. 
Subsequently, the refined images undergo further enhancement using Adobe Topaz Gigapixel AI, 
known for its advanced image upscaling capabilities. These enhanced images are utilised to 
design immersive 360-degree virtual tours using the Kuula platform, allowing for interactive and 
engaging presentations. The created virtual tours are then published on a dedicated web page, 
providing accessibility to the audience. Concurrently, data is collected from the audience through 
a survey questionnaire to gather feedback and insights on their experience with the virtual tours. 
The collected survey data undergoes RStudio analysis to draw conclusions and insights regarding 
the audience's perception and experience with the 360 virtual tours. Figure 2 shows examples of 
the collected images. 

 

 

Figure 1. The process flowchart 
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Figure 2. Samples of 360 images data 

 
Figure 3 outlines the four phases involved in designing virtual tours. Firstly, in the Photography 
phase, 360-degree pictures were taken using a Ricoh Theta SC2 camera, with a triple camera 
holder ensuring stability and complete coverage. Specifically, 39 photos were captured of the 
Salloum House Museum, 30 pictures of the Baeshen House Museum, and 69 photos of the 
Matbouli House Museum. Subsequently, in the Image Processing phase, Adobe Photoshop was 
utilised, employing the Spot Healing Brush tool to eliminate remnants of the triple camera holder 
and other unwanted elements. The final VR using Kuula is shown in Figure 4. 

 
 

 
Figure 3. The 360 virtual tours design phases 
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Figure 4. The Kuula 3D platform environment 

4. Data analysis  

In this work, data analysis was conducted using the R programming language. R is a powerful and 
versatile statistical programming language widely employed for its robust data manipulation, 
statistical modelling, and visualisation capabilities. Leveraging the capabilities of R-Studio, a user-
friendly integrated development environment for R, facilitated seamless data exploration and 
analysis. The application of R allowed for efficient handling and transformation of raw data, 
enabling the generation of meaningful insights through statistical techniques and graphical 
representations. This approach ensured the accuracy and reliability of the results and provided 
transparency in the analytical process. The flexibility and extensive libraries within R supported 
the implementation of various statistical methods, contributing to the depth and 
comprehensiveness of the data analysis in this research. 

Figure 5 shows the Data Analysis Flowchart. The process begins with importing survey data from 
Excel to the R environment, a crucial step when handling a dataset of 600 entries. R's robust 
statistical analysis and visualisation tools make it ideal for processing survey data. Pre-processing 
involves checking for missing data to ensure data quality, followed by handling missing data by 
replacing it with the mean of the respective column, a common strategy for large datasets. 
Analysing participant demographics, including qualification, gender, and age, provides insights 
into the sample composition. Creating histograms for each of the 18 questions helps visualise 
response distribution while counting responses quantitatively assesses participant opinions. 
Principal Component Analysis (PCA) uncovers patterns and correlations within responses to 
questions 1-18. 

Similarly, questions 19-23 are analysed using histograms and response counts to understand 
virtual tourism experiences. PCA for these questions identifies underlying patterns or 
correlations essential for gauging sentiment and engagement with virtual tourism. Graphical 
representation of results through plots enhances comprehension, facilitating trend identification 
and outlier detection. 
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Figure 5: Data analysis flowchart 
 

5. Results discussion  

Table 1 provides insightful demographic information on the participants. Regarding gender 
distribution, the sample comprises 218 males, 36.33%, and 382 females, 63.66% of the total 600 
participants. Most participants fall within the 41-50 age group, accounting for 34.16% of the 
sample, followed by the 31-40 age group with 25.33%. The 19–30 age group represents 17.16%, 
while those aged 50 and above comprise 22% of the total sample. The academic qualification 
distribution highlights that 52.33% of participants possess a degree, 19.5% hold a diploma, and 
6.33% have attained a master’s degree. Participants without a degree make up 18.33%, and those 
with a PhD constitute 3.5% of the total sample. Collectively, these tables offer a comprehensive 
overview of the diverse demographics within the work, which is crucial for understanding the 
representation and characteristics of the participants. 
 

 
Table1:  Respondents’ demographics. 

Variable  n Percentage (%) 

Gender Male 218 36.33 

 Female 382 63.66 

    

Age Group 18 and less 8 1.33 

 19-30 103 17.16 

 31-40 152 25.33 

 41-50 205 34.16 

 50 and more 132 22.00 

    

Academic Qualification Without a degree 110 18.33 

Degree 314 52.33 

Diploma 117 19.50 

Master 38 6.33 

PhD 21 3.50 
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5.1 Attitude towards virtual tourism  
Table 2 presents survey results indicating the participants' general positive attitude towards 
virtual tourism. Respondents strongly support virtual tourism, favouring contemporary 
representations and virtual platforms for decision-making in destination selection. While 
concerns exist about virtual tourism replacing actual visits, most view it positively, recognising 
its potential to enhance mood and convey information joyfully. There is widespread agreement 
on the economic viability of virtual tourism for all segments of society and interest in converting 
archaeological sites into virtual environments. Arts disciplines are seen as crucial in creating 
attractive virtual tourism experiences. Overall, the findings highlight the positive potential of 
virtual tourism in promoting and sustaining Saudi tourist destinations, emphasising the 
importance of further research and artistic contributions. 
 
 

Table 2: Attitudes towards VR tourism for Saudi tourist destinations 
 

Questionnaire items 
Strongly 

agree Agree Disagree 
Strongly 
disagree Mean 

1. Do you think activating virtual tourism for 
Saudi tourist destinations is essential? 

200 203 105 92 2.14 

2. Do you want virtual tourism applications that 
convey Saudi tourist environments in a 
contemporary and virtual way? 

201 209 111 79 2.11 

3. Does visiting virtual tourism applications to a 
tourist site before actually visiting it affect your 
tourism decision-making? 

206 203 111 80 2.10 

4. Would you like to try virtual tourism that will 
help you choose your tourist destination? 

209 200 109 82 2.00 

5. Do you think that virtual tourism to a tourist 
site could achieve its tourist attraction factor? 

194 212 107 87 2.10 

6. Do you think that designing a virtual reality site 
for a tourist site can highlight the features of the 
tourist site? 

280 221 94 5 2.14 

7. Can virtual reality reflect the culture and 
identity of a tourist site? 

216 209 108 67 1.50 

8. Do you think designing and activating virtual 
Saudi tourist environments might achieve 
greater dissemination of them and help 
highlight the tourist site globally? 

200 204 109 87 1.70 

9. Would designing a virtual reality for a tourist 
site increase tourism activity? 

199 209 108 84 2.04 

10. Do you think virtual reality designed for a 
tourist site can convey information about the 
site to you in an enjoyable, unconventional 
way? 

198 207 109 86 2.12 

11. Do you think virtual tourist environments may 
replace actual tourism, especially concerning 
health crises and the imposition of home 
quarantine? 

210 199 110 81 2.10 

12. Can viewing virtual tourist environments 
improve your mood and bring you joy? 

213 191 108 88 2.11 

13. Do you think that experiencing virtual tourist 
environments allows you to enjoy visiting a 
tourist site that may be difficult for you to reach 
or whose circumstances prevent you from 
visiting it? 

199 221 100 80 2.10 

14. Do you think virtual tourism is an economic 
option that suits all segments of society? 

201 208 109 82 2.12 

15. Do you support the idea of converting the 
archaeological tourist site into a virtual tourist 
environment to mitigate the side effects of 
tourists congesting there and preserve it from 
repeated depreciation factors? 

206 203 110 81 2.11 
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Questionnaire items 

Strongly 
agree Agree Disagree 

Strongly 
disagree Mean 

16. Do you think providing virtual environments for 
heritage tourist sites may help sustain the 
heritage environment? 

263 196 45 96 1.95 

17. Do you believe in the importance of studies 
related to virtual tourism and the tourism 
sector’s need for them, especially in light of 
technological progress? 

199 211 110 80 2.11 

18. Do you believe in the role of art disciplines in 
creating a virtual tourism environment that 
reflects Saudi tourist destinations with a 
contemporary and attractive artistic character? 

280 194 61 65 1.85 

 
 

Principal component analysis (PCA), a valuable tool for assessing response relationships, reveals 

significant correlations, such as 0.71 between Q2 and Q3. The data shows strong agreement on 

modern virtual tourism apps (Q2) and their impact on decision-making (Q3), indicating the 

interconnectedness of opinions. This insight is crucial for understanding participants' 

perspectives on virtual tourism, as depicted in Figure 6. 

 

Figure 6: Correlation coefficients 
 

5.2  Virtual reality experiences  
Table 3 presents insights into participants' attitudes toward virtual tourism for KSA’s 
destinations, focusing on their virtual reality experiences. The majority of participants (281, 
70.2%) have experienced virtual reality environments (Q19), with many feels present (294, 
73.5%) and perceiving space completely (299, 74.8%) within these environments (Q20-Q21). 
Additionally, a vast majority (351, 87.8%) have engaged with virtual tourist environments (Q22), 
and a significant number (274, 68.5%) felt adequately compensated for their physical absence 
(Q23). These findings highlight a positive inclination towards virtual tourism, emphasising its 
immersive nature and perceived value among participants. Figure 10 visually illustrates this 
compensatory aspect, highlighting the perceived value of virtual tourism experiences. 
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Table 3: VR experiences 
 Questionnaire items Yes No Don’t Know 

19 Have you experienced any virtual reality environments? 47% 37% 17% 
20 Did you feel present inside the virtual environment? 49% 37% 14% 
21 Did you perceive the space inside the virtual environment 

completely?" 50% 38% 13% 
22 Have you experienced a virtual tourist environment? 59% 39% 2% 
23 Did the virtual tourist environment you experienced 

compensate for your actual presence at the site? 46% 38% 16% 

 
Figure 7 shows no significant correlation among the selected questions, likely due to the smaller 
subset and diverse responses. This reflects varied opinions and preferences, emphasising the 
nuanced nature of individual perceptions within a limited question set. 
 

 
Figure 7: Correlation coefficient for questions 

 

5.3 Structural equation modeling (SEM) results 
We have analysed the data using SEM with AMOS 29. The data were analysed via the confirmatory 

factor analysis (CFA) to confirm the reliability of the measurement model. Four constructs were 
developed from the responses received from the survey questions. The goodness-of-fit indices 

for the CFA shows a good fit, with χ²=250.34, df = 120, p < 0.001; RMSEA = 0.05; CFI = 0.96; and 

TLI = 0.95. Table 4 shows the constructs, indicators and factor loadings of each indicator. All p-

values are well below 0.001, demonstrating strong associations between the indicators and their 

underlying constructs. 

 

Table 4: CFA results 

Constructs Indicators 
Factor 

Loading SE CR AVE 
Composite 
Reliability 

User 
satisfaction 

Satisfaction with the tour [Q1] 0.80 0.032 25.0 0.642 0.843 
Perceived value [Q2] 0.75 0.031 24.19 

  

Overall enjoyment [Q3] 0.85 0.035 24.28   
Engagement Time spent on the tour [Q4] 0.70 0.029 24.13 0.640 0.840 

Level of interaction [Q5] 0.78 0.032 24.37 
  

Emotional involvement [Q6] 0.82 0.034 24.11   
Perceived 
presence 

The feeling of being in the place [Q7] 0.83 0.034 24.41 0.674 0.872 
Immersion [Q8] 0.88 0.036 24.44 

  

Realism [Q9] 0.80 0.032 25.00   
Intention to 
visit 

Likelihood of visiting the actual site [Q10] 0.90 0.037 24.32 0.741 0.901 
Interest in physical tourism [Q11] 0.85 0.035 24.28 

  

Influence on travel plans [Q12] 0.87 0.036 24.16   
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Table 5 summarises the SEM results. The structural model showed that perceived presence 

significantly influences user satisfaction (β = 0.60) and engagement (β = 0.55), suggesting that a 

higher sense of presence in virtual tours enhances users' overall satisfaction and engagement 

with the experience. Furthermore, user satisfaction (β = 0.70) and engagement (β = 0.50) 

significantly impact the intention to visit the actual site, indicating that positive virtual tourism 

experiences can increase the likelihood of tourists visiting the physical destinations. The 

goodness-of-fit indices for the measurement and structural models indicated an excellent fit to 

the data, with RMSEA values below 0.06 and CFI and TLI values above 0.95, suggesting that the 

proposed model accurately represents the relationships among the constructs. 

 

Table 5 summarises the SEM results. 

Tested paths β S.E. C.R. 
Perceived Presence (PP) → User Satisfaction (US) 0.60 0.034 17.65 
Perceived Presence (PP) → Engagement (EN) 0.55 0.034 16.18 
User Satisfaction (US) → Intention to Visit (IV) 0.70 0.033 21.21 
Engagement (EN) → Intention to Visit (IV) 0.50 0.032 15.63 

* 
** 

 

All paths are significant since C.R. > 1.96 (p < 0.01) level. 
Model fit indices: X2 = 280.45, df = 130, p < 0.001; RMSEA = 0.04; CFI = 0.97; TLI = 0.96 

6. Discussion and recommendations 

The findings of this research have significant theoretical and practical implications for the 

tourism industry, particularly in Saudi Arabia. Theoretically, the study enhances the 

understanding of virtual tourism as a viable alternative to traditional tourism, especially during 

crises like the COVID-19 pandemic. The findings of this research have significant theoretical and 

practical implications for the tourism industry, particularly in Saudi Arabia. The descriptive 

analysis revealed that most participants (70.2%) had experienced virtual reality environments, 

with 73.5% feeling present within them and 74.8% perceiving space completely. Additionally, 

87.8% had engaged in virtual tourist environments, and 68.5% felt adequately compensated for 

their physical absence at a site (Table 3). These findings suggest a widespread positive inclination 

toward virtual tourism, emphasising its immersive nature and perceived value among users. 

The structural equation modeling (SEM) results further confirm these insights, demonstrating 
strong relationships between key constructs. Perceived presence significantly influenced user 
satisfaction (β = 0.60) and engagement (β = 0.55), which in turn had a direct impact on 
participants' intention to visit real destinations (user satisfaction: β = 0.70, engagement: β = 0.50) 
(Table 5). These relationships indicate that a higher sense of presence in virtual tourism 
experiences enhances user satisfaction and engagement, ultimately increasing the likelihood of 
actual site visits. 

Moreover, the goodness-of-fit indices for the model confirmed its robustness (χ²=250.34, df = 
120, p < 0.001; RMSEA = 0.05; CFI = 0.96; TLI = 0.95), supporting the validity of these conclusions. 
The strong positive associations between perceived presence, user satisfaction, engagement, and 
visit intentions highlight the potential of virtual environments to simulate real-world tourism 
experiences and enhance engagement effectively. These statistical findings reinforce the study’s 
theoretical contribution, demonstrating that virtual tourism is a viable alternative to traditional 
tourism, particularly during crises like the COVID-19 pandemic. The positive reception of virtual 
tourism, as shown in descriptive and inferential analyses, underscores its ability to sustain the 
tourism sector by increasing user engagement and satisfaction through immersive experiences.  

The percentage of individuals who experienced virtual reality environments is 34.33% of the 600 

individuals. This indicates a limited spread of the technology among society members. The results 
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also demonstrate that over half of the sample, which tried virtual environments, felt their 

presence wholly (52.91%) or partially (41.47%). This suggests a high level of user self-presence 

within virtual environments. Furthermore, 47% of the participants who experienced virtual 

environments fully perceived the space within the virtual environment, while 44% perceived it 

somewhat. This indicates users' high visual perception of the designed space inside virtual 

environments. The percentage of participants who experienced virtual tourism is 26%, 

suggesting a limited adoption and awareness of virtual tourism among society members. Lastly, 

48% of the participants who tried a virtual tourism environment believe it compensated for their 

real presence at the tourist site. The SEM analysis proves virtual tourism can enhance user 

satisfaction and engagement, positively influencing tourists' intentions to visit real-world 

destinations. These findings support the potential of virtual tourism as a valuable tool for 

promoting cultural heritage and attracting tourists.  

 

Practically, the study offers insights for tourism agencies, governments, and users. Tourism 
agencies are encouraged to integrate VR technologies into their marketing strategies, offering 
virtual tours of historical and cultural sites to attract a broader audience, including those unable 
to visit in person. Governments are advised to invest in VR infrastructure and support virtual 
tourism platforms, fostering economic growth and cultural preservation through partnerships 
with technology providers and policies encouraging innovation. For users, virtual tourism offers 
meaningful experiences replicating physical travel enjoyment, benefiting those with mobility 
issues or travel restrictions.  

Recommendations include tourism agencies developing high-quality virtual tours and engaging 
with potential tourists, governments investing in VR infrastructure and forming technology 
partnerships, and users exploring and providing feedback on virtual tourism platforms. By 
implementing these recommendations, stakeholders can leverage virtual tourism to enhance 
visitor experiences, promote cultural heritage, and ensure sustainable tourism development 
amidst global challenges. 

 

7. Conclusions 

The results reveal that virtual tourism is a promising technological tool in marketing and 

promotion. Furthermore, virtual tourism plays a role in strengthening the authenticity of tourist 

and archaeological sites. It boasts unique and diverse tourist elements across different regions. 

With its historical significance, the historical site of Jeddah stands out as a global tourist and 

cultural destination. Moreover, the possibility of designing and preparing a virtual reality for 

Saudi tourist destinations is seen as a valuable contribution to the sustainable tourism 
development of the Kingdom. While virtual tourism models do not replace traditional tourism, 

they serve as a modern and effective means for promoting and revitalising tourist destinations.  

Future research should build on these results by exploring different types of tourist attractions, 

employing more diverse samples, and incorporating advanced statistical techniques to further 

understand virtual tourism's impact. This study offers valuable insights into virtual tourism but 

has several limitations. The small and demographically limited sample may not represent the 

broader population's views. Future research should include a more extensive and more diverse 

sample. The focus on historical sites in Jeddah may not apply to other destinations, so expanding 

the scope to various locations and attractions is necessary. Reliance on self-reported data 

introduces biases. 

Future studies should use objective measures like behavioural data or physiological responses 

for a more robust analysis. The quality of VR technology significantly affects user experience, so 
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the impact of different VR technologies should be explored. The study also didn't examine the 

long-term effects of virtual tourism on actual travel behaviour. Investigating whether virtual 

experiences increase physical visits or influence long-term perceptions could provide deeper 

insights. Ongoing research is needed to keep up with technological advancements in VR and AR. 

Addressing these limitations and following the suggested research directions will enhance 

understanding virtual tourism and its potential to transform the industry. Expanding the research 

scope, using diverse data sources, and exploring evolving technologies will contribute to the 

sustainable development of virtual tourism. 
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