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ABSTRACT: Islands faced challenges related to tourism dependence and the fragility of their
ecosystems. Virtual tourism (VT) emerged as an innovative solution, extending and enriching
the tourist experience while reducing pressure on physical sites. This research examined the
role of VT as a lever for phygital marketing, aiming to increase the attractiveness of island
destinations while supporting their sustainability. It adopted a multi-stakeholder qualitative
approach, combining semi-structured interviews with tourists and managers to capture
perceptions, practices, and interactions related to VT. The results showed that VT enriched the
tourist experience, fostered emotional and cognitive engagement, facilitated interactions with
local stakeholders and other visitors, and contributed to more sustainable and responsible
tourism. This study highlighted concrete recommendations allowing tourism professionals to
integrate VT into the enhancement of island destinations by supporting the development of an
innovative, responsible, and sustainable phygital experience.

KEYWORDS: Virtual reality; insularity; virtual experience; multi-stakeholder approach;
immersive experience

1. Introduction

Islands were often perceived as havens of peace, attracting visitors with their natural beauty
and cultural richness. However, this attractiveness was accompanied by significant challenges
related to a high dependence on tourism and an increased vulnerability of ecosystems,
exacerbated by mass tourism [1, 2]. Indeed, overtourism led to the overcrowding of sites,
pressure on local infrastructure, and the degradation of fragile environments [3, 4], and the
geographical isolation of the islands only accentuated these dynamics [5, 6]. Faced with these
challenges, the need to rethink forms of tourism became increasingly pressing, particularly in
response to contemporary ecological, health, and geopolitical crises [7].

In this context, virtual tourism (VT) emerged as an innovative solution to reduce tourist
pressure while offering an immersive and sustainable experience. VT was mainly based on
immersive technologies such as virtual reality (VR) and augmented reality (AR), which
allowed visitors to experience remote tourist activities or to enrich their physical experience on
site [8, 9]. VR, in particular, provided complete immersion in simulated environments, while
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AR superimposed digital information onto the real world to enhance the perception of the
territory [10, 11]. Together, these technologies made it possible to create a phygital experience,
combining the virtual and the real, and thus offering experiential continuity before, during, and
after the visit [12—14].

Island destinations, due to their geographical isolation and ecological fragility, benefited
particularly from VT. Research showed that VT could support the resilience of these territories
by diversifying access to tourist experiences while limiting the ecological impact of mass
tourism [15, 16]. By allowing prolonged interaction with the territory without altering its
integrity, VT offered opportunities to promote more responsible, accessible, and inclusive
tourism practices, while reducing visitation to sensitive sites [1, 17, 18].

However, despite its potential, the role of VT in the context of islands remained largely
under-explored, particularly regarding its implications for sustainability, destination
attractiveness, and local participation [19, 20]. Very few studies systematically examined the
integration of these technologies into territorial marketing strategies and their impact on
interactions between local actors and visitors [21, 22]. Moreover, the existing literature
highlighted a lack of focus on the sociocultural and environmental dimensions of VT,
particularly in the island context [23—26]. It was this gap that the present study intended to fill
by analyzing how virtual tourism could enrich the tourist experience, promote ethical and
sustainable interactions, and support the governance of island territories.

This research had a twofold interest. From a theoretical perspective, it helped fill a gap
in the literature on virtual tourism and island sustainability by integrating social, cultural, and
environmental dimensions. From a managerial perspective, it provided destination managers
and tourism marketing professionals with guidance for designing and implementing phygital
experiences that enhanced the value of the territory while respecting local communities and the
environment. It also paved the way for the thoughtful use of virtual tourism as a tool for
sustainable governance and territorial resilience.

2. Materials and Methods
2.1. Methodological approach.

This study adopted an exploratory qualitative approach, motivated by the need to analyze in
depth the perceptions, uses, and experiences associated with virtual tourism, a field that
remained relatively under-theorized and characterized by the rapid evolution of practices and
technologies. This approach allowed us to capture the complexity of social representations,
behaviors, and interactions generated by the use of immersive solutions [27].

2.2. Data collection method.

Data collection relied on semi-structured individual interviews, a method recognized for
eliciting rich, contextualized, and nuanced discourse [28, 29]. The interview guide was
developed based on the literature review and research objectives. Three interviews were pre-
tested with two tourists and a manager to verify the clarity, relevance, and logical progression
of the questions. Adjustments primarily involved reformulating technical questions related to
virtual devices. The final guide was structured around five thematic axes focusing on
understanding virtual tourism, the associated uses before, during, and after the visit, the
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motivations and expectations related to the phygital experience, the obstacles and barriers to
the adoption or implementation of such technologies, and the perceptions related to
sustainability and cultural and environmental enhancement

2.3. Sampling strategy.

The study employed purposive sampling [30], targeting actors most likely to provide relevant
information on the phenomenon under study. Two main categories were selected: tourism
managers and tourists who had experienced virtual tourism.

2.3.1. Recruitment of tourism managers.

Thirty-one managers were selected according to three criteria: direct involvement in the
management or implementation of immersive digital devices, knowledge of the territory and
participation in digital projects such as virtual tours or immersive applications, and
commitment to innovative approaches oriented towards sustainable tourism (Supplementary
Material A). The recruitment process occurred in two stages. The first phase involved direct
contact with identified organizations (hotels, museums, travel agencies, associations) from a
list provided by the tourist offices. The second phase relied on a snowball effect, gradually
contacting managers involved in local digital projects. Particular attention was paid to profile
diversity in terms of age, gender, and professional experience to ensure a plurality of
perspectives

2.3.2. Tourist recruitment.

Thirty-two national and international tourists were recruited based on the following criteria:
having used a virtual tourism device in the last six months, having visited or stayed on one of
the islands studied to ensure an effective link between virtual and physical experiences, and
representing socio-demographic diversity (Supplementary Material B). The recruitment
process relied on two complementary channels. Firstly, invitations to participate were
distributed via immersive digital platforms such as Discover Tunisia, 360Cities, and DCX
Studio, which agreed to display a link to a participation form for users who had recently viewed
a virtual tour. Secondly, face-to-face recruitment was conducted with tourists present at
heritage sites, museums, and hotels, after verifying their prior use of a virtual experience.

2.4. Sample size and saturation procedure.

The final sample consisted of 63 participants. Theoretical saturation, according to [31], was
assessed using a thematic redundancy approach. Systematic follow-up was conducted after
each series of five interviews to examine the emergence of new themes, sub-themes, or
dimensions of analysis. Saturation was considered reached when subsequent interviews no
longer yielded new or distinctive elements. Saturation was observed around the thirtieth
interview with tourists and the twenty-ninth with managers, leading to the cessation of data
collection. This procedure aligns with the recommendations established by [32], emphasizing
the importance of dynamic and iterative monitoring of thematic emergence in qualitative
studies.
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2.5. Conducting the interviews.

The interviews were conducted in person or via videoconference, depending on participant
availability, and lasted between forty-five and sixty minutes. This duration aligned with the
recommendations of [33, 34], allowing for a deeper exploration of the experiences recounted
while minimizing the risk of cognitive fatigue. Reflective journaling accompanied each
interview to identify potential biases, nonverbal reactions, and interviewing conditions.
Videoconference interviews were systematically conducted with cameras activated to preserve
the interactional quality and the non-verbal dimension of the exchanges.

2.6. Ethical considerations and data quality.

In accordance with the ethical principles of qualitative research [35], all interviews were
recorded with the informed consent of the participants, who were informed of the research
purpose, the confidential nature of data processing, and their right to withdraw. The recordings
were fully transcribed. When interviews were conducted in Arabic dialect, a back-translation
procedure [36] was implemented. A first translation into French was carried out by a
specialized translator, followed by a reverse translation (French into Arabic) performed by a
second independent translator. Comparing the two versions allowed verification of content
accuracy and minimized interpretation biases.

2.7. Data analysis and reliability.

Data analysis was conducted using an inductive thematic approach inspired by Grounded
Theory [31]. This approach allowed systematic identification of emerging themes, recurring
motifs, and conceptual relationships present in participants’ discourse, while remaining open
to new dimensions not anticipated in the existing literature [34]. The analytical framework was
developed iteratively: initial codes were defined based on a thorough reading of the transcripts
and a literature review, and then adjusted to include emerging codes reflecting the diversity of
participants’ experiences and perceptions. The reliability of the analysis was assessed using
systematic double coding, in accordance with the recommendations of [37]. Five interviews,
representative of the total corpus, were coded independently by the author and a research
assistant to verify interpretation consistency. These interviews covered both participant
categories (managers and tourists) and the diversity of discussed topics. Inter-coder reliability
was assessed using QDA Miner software. Calculated indicators included Scott’s Pi (>0.70),
Krippendorff’s alpha (=0.88), and an overall agreement rate of 87%, well above the
recommended threshold of 80% [29, 38, 39], confirming excellent coding consistency.
Identified discrepancies were resolved through discussion and consensus, resulting in a final
consolidated coding grid.

3. Results and Discussion

This research was conducted within the framework of sustainable experiential marketing and
mobilized the concept of phygital marketing, which combines physical and virtual experiences
to enrich the tourist experience while supporting sustainability.
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3.1. Qualitative analysis results.

The qualitative analysis identified three main themes: (1) experience, (2 interaction and (3)
sustainability. These dimensions have guided the collection and interpretation of data in order
to identify the perceptions, practices, and meanings associated with sustainable phygital
tourism (Table 1).

Table 1. Main themes and sub-themes identified in the qualitative analysis.
Main Theme Sub-Themes
Experience immersive and enriched visit Pre-visit and trip preparation
In-situ experience enhancement
Post-visit and experience prolongation

Interaction and connection with the destination Interaction with local actors
Interaction among tourists
Phygital continuity

Ethics, sustainability, and environmental awareness Tourist flow regulation
Conservation awareness
Impact on tourist behavior

3.1.1. Immersive experience and enrichment of the visit.

Virtual tourism is seen as a complement to physical visits, offering immersive experiences
accessible from a distance. Participants use virtual tourism to explore places before travel, plan
their itineraries and anticipate experiences. As expressed by one participant: "Thanks to the
virtual visit,  was able to choose the sites that I really wanted to see and prepare my day more
efficiently" (T1, Man, 25 years old). On site, the immersive devices enrich the visit by providing
interactive information, historical anecdotes or 3D visualizations. A manager points out: "VR
applications make it possible to show scenes invisible to the naked eye, which further captivates
visitors" (G2, Woman, 35 years old). After the visit, virtual tourism extends the visitor’s
engagement through interactive content and digital souvenirs, promoting memorization and
sharing experiences. A participant explains: "Even after the stay, I continued to explore the
sites virtually and share my impressions with my friends" (TS, Man, 35 years old).

3.1.2. Interaction and connection with the destination.

Virtual tourism promotes a continuous phygital experience, creating interactions before, during
and after the physical visit. It allows for dialogue with local actors, as noted by one participant:
"We can ask questions to the artisans via the application before coming on site, this makes the
meeting richer and more prepared" (T7, Man, 27 years old). Immersive platforms also
facilitate exchanges between tourists, strengthening the feeling of community and attachment
to the destination. A participant testifies: "/ commented on the virtual visit and exchanged with
other tourists about their impressions, which enriched my experience" (T12, Woman, 36 years
old). Finally, the smooth transition between virtual and physical experience keeps visitors
interested and curious: "Even before traveling, I could virtually explore places and feel already
connected to the destination" (T3, Man, 22 years old).

3.1.3. Ethics, sustainability and environmental awareness.

Virtual tourism supports sustainability and promotes visitor awareness. It allows to regulate
tourist flows, limiting the frequentation of fragile sites to reduce ecological pressure. A
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manager explains: "We can direct some visitors to the virtual tour to preserve sensitive areas"
(G5, Man, 50 years). The virtual content also incorporates educational messages on ecosystem
protection and the enhancement of natural and cultural heritage. As indicated by a participant:
"Seeing virtually the state of corals or historical sites raises awareness about the need to
preserve these places" (T9, Man, 45 years). Finally, virtual experiences influence future
practices, encouraging more respectful tourism: "After this virtual experience, I pay more
attention to respecting the environment and supporting local initiatives" (T14, Woman, 26
years old). The analysis via QDA Miner confirms that virtual tourism is not limited to a
technical or recreational tool: it enriches the physical visit, strengthens social interactions and
supports more responsible tourist behavior. These results highlight the strategic potential of
virtual tourism for a phygital marketing of the Tunisian islands, reconciling attractiveness,
visitor engagement and sustainability.

3.2. Qualitative results discussion.

The results of this study confirm and enrich existing work on immersive technologies, while
highlighting specificities related to the island and cultural context.

3.2.1. Convergences and divergences with the existing literature.

This research is distinguished by the articulation of the logics of phygital experience and
sustainability in an emerging territory, illustrating how virtual tourism can be strategically
integrated into the tourist marketing of the islands.

3.2.1.1. Complementarity of virtual tourism with physical experience.

The data shows that virtual tourism acts as a real complement to physical visit, facilitating the
preparation, enrichment and extension of the tourist experience. Participants use virtual devices
to anticipate the visit, select the sites to discover and familiarize themselves with cultural
content. These results confirm the work of [40, 8] which demonstrate that VR boosts visitor
expectations and confidence before the actual visit. Contrary to the conclusions of [41]
according to which the virtual could reduce the desire for physical movement, our study shows
a clear complementarity, where the virtual experience enriches the real experience rather than
substituting it, thus extending the understanding of interactions between virtual and physical
experience in an island context.

3.2.1.2. Cognitive, sensory and emotional enrichment of the tourist experience.

Virtual tourism contributes to an enriching cognitive and sensory experience, going beyond the
simple logistical dimension. Visitors emphasize learning, stimulating curiosity and the pleasure
of discovering heritage details sometimes inaccessible on site. These observations support the
educational and immersive potential identified in the research of [10] and extend the
conclusions of [42, 43] on the impact of digital experiences on memory and word of mouth.
An original aspect of this study concerns the identity and memorial valorization of digital
memories, reinforcing the theoretical contribution on the emotional and heritage dimension of
virtual tourism.
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3.2.1.3. Strengthening the relational dimension and co-creation of experience.

Virtual tourism facilitates interactions between tourists and with local actors, preparing and
enriching the physical meeting. These results are consistent with the works of [44—46], which
highlight the role of virtual in co-creating experiences and fostering emotional connectivity.
However, they partially contrast with [47], which suggest a risk of disembodiment of human
interactions. In the studied island context, virtual tourism acts rather as a cultural and relational
mediator, bringing a new theoretical contribution on the interface between digital mediation
and interpersonal relationships.

3.2.1.4. Continuous phygitalisation and territorial connectivity.

The continuous phygital experience creates an emotional and experiential continuum,
confirming the observations of [48]. In an emerging island context, virtual tourism strengthens
territorial and identity connectivity, increasing attractiveness to a young and connected
audience. It also helps to broaden access to culture and reduce tourism seasonality. These
results complement the existing literature by showing how phygitalization can be a strategic
lever for the valorization of island territories.

3.2.1.5. Ethical and sustainable aspects of virtual tourism.

Participants perceive virtual tourism as a tool for ecological regulation and conservation
awareness, in agreement with [10, 49, 50]. In this island context, the emphasis is placed on
education and heritage enhancement, contrasting with some Western studies [51]. The
integration of immersive devices promotes sustainable ecological awareness, confirming and
extending the work of [52—54]. These results highlight the importance of considering virtual
tourism not only as an experiential tool, but also as a vector of territorial sustainability and
social responsibility.

3.2.2. Research contributions

This research made several major contributions to the field of sustainable island tourism, both
theoretically, methodologically, and practically.

3.2.2.1. Theoretical contributions.

The study highlighted the unique nature of its island focus, exploring dynamics specific to
emerging islands, where reconciling tourist appeal with the preservation of local resources
remained a poorly documented strategic challenge. It enriched the literature on island tourism
by introducing virtual tourism (VT) as a lever for phygital marketing, reconciling tourist appeal
and sustainability [20, 23, 55]. The study demonstrated how VT fostered the creation of hybrid
tourism experiences, combining virtual exploration with real-world interactions, and shed light
on the role of experiential, interactional, and ethical dimensions in visitor behavior, an aspect
that remained relatively unexplored in island contexts [12, 56—60]. Furthermore, it contributed
to the framework of sustainable experiential marketing by clarifying how VT supported
environmental awareness and cultural preservation, concretely influencing tourist behavior
(such as limiting impacts on fragile sites and engaging local communities) [7, 61—64].
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3.2.2.2. Methodological contribution.

This research was also distinguished by its multi-stakeholder qualitative approach, which
remained rare in this field. By integrating the perspectives of tourists and professionals, it
allowed a complementary articulation of perceptions, uses, and experiences related to virtual
tourism. This triangulation of viewpoints offered a more nuanced, contextualized, and refined
understanding of the phenomena studied, while simultaneously strengthening the robustness,
credibility, and validity of the results obtained.

3.2.2.3. Managerial contributions and practical implications.

From a managerial perspective, this study provided island tourism managers with a phygital
action framework aimed at enhancing destinations while reducing pressure on local resources.
Several concrete implications could be drawn, translating insights from phygital tourism into
operational actions that improved visitor experience, strengthened engagement, and promoted
the sustainability of destinations. Table 2 summarizes these implications, specifying the
relevant stakeholders and recommended practical actions.

Table 2. Practical actions for island tourism managers.

Managerial Implication Target Stakeholders Recommended Practical Actions
Enhancing the destination Island managers, tourism - Develop virtual tours for sensitive sites to reduce
while reducing pressure on boards physical visitation.
local resources - Prioritize physical access to less fragile areas.
- Monitor visitor flows through digital platforms to
adjust capacity.
Integration of interactive Tourists, tourism boards, -  Offer pre-visit virtual tours to help tourists plan their
virtual tours before, during, service providers stay.
and after the visit - Install immersive devices (VR, AR, interactive

kiosks) on-site to enrich the physical experience.
- Maintain post-visit engagement with interactive
content, digital souvenirs, and community

exchanges.
Promoting interaction and Tourists, local actors, - Set up platforms allowing visitors to ask questions to
connection with the destination  cultural service providers artisans and local actors before the visit.

- Encourage interactions among tourists through
comments and exchanges on virtual platforms.
- Create seamless phygital experiences linking virtual
and physical components.
Environmental awareness and Tourists, tourism boards, - Integrate educational and informative messages on
sustainable tourism environmental managers environmental protection and the valorization of
natural and cultural heritage in virtual tours.
- Use virtual tourism to regulate visitor flows and
protect fragile sites.
- Promote responsible post-visit behaviors (waste
sorting, respecting sites, supporting local initiatives).

Participatory promotion of Tourists, local - Invite visitors to contribute digital content or
cultural and natural heritage communities, cultural testimonials.
service providers - Create interactive experiences showcasing local
heritage.

- Organize hybrid events (physical and virtual)
involving the local community.

3.2.3. Limits and future directions of research.
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While this study made significant contributions to understanding virtual tourism (VT) in island
contexts, it had several limitations that open avenues for future research. First, its exploratory
nature did not allow for empirical testing of the suggested relationships between the identified
dimensions. Quantitative studies would therefore be necessary to validate these findings, using
explanatory or confirmatory models capable of assessing the magnitude and robustness of these
effects.

Furthermore, although the study adopted a multi-stakeholder qualitative approach,
integrating the perspectives of tourists and managers, it relied exclusively on semi-structured
interviews. This dependence on a single method limited the diversity of empirical data and
prevented full triangulation. Future research could therefore incorporate other qualitative
approaches, such as in situ observation of immersive experiences, focus groups, netnography,
or the analysis of digital traces, to enrich understanding of actual practices and phygital
interactions. Additionally, the results were based on a limited sample localized to certain
Tunisian islands, which restricted the scope of generalization. Comparisons with other island
territories, characterized by varying levels of tourism maturity, digitalization, or environmental
challenges, would allow for examination of the analytical transferability of the findings.

Finally, the cross-sectional approach adopted did not permit understanding of the
temporal evolution of VT usage and perceptions. Longitudinal research could provide insights
into the stability of behaviors, the gradual learning of immersive devices, and the evolution of
phygital engagement before, during, and after visits. Other future research avenues could
explore the influence of technological familiarity on VT appropriation, investigate the
phenomena of digital acceptability or saturation, and compare different phygital integration
models according to destinations and their sustainability strategies.

4. Conclusion

The emergence of virtual tourism on islands has profoundly transformed the way visitors
perceive and experience destinations. Beyond alleviating pressure on physical sites, it evokes
emotions, stimulates curiosity, and fosters social interactions, thereby reinventing the
“phygital” experience. Virtual tourism can generate sustainable engagement by combining
pleasure, discovery, and awareness of the fragility of island ecosystems. As such, it constitutes
a strategic tool for destination managers—both a channel for innovative marketing and a driver
of shared responsibility between visitors and local actors. This approach opens the way for
tourism practices in which technology, authenticity, and sustainability reinforce one another,
providing a space for social and environmental experimentation and encouraging more
responsible behaviors toward island territories.
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