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Abstract

The urgency of research into innovation and digital marketing is driven by growing
competition within the tourism industry, which demands greater destination visibility
(DV) and tourist engagement (TE). At the same time, Areia Branca Beach, a prominent
destination in Timor-Leste, has not been managed optimally to support sustainable tourism.
Furthermore, the utilisation of governance innovation and digital marketing—particularly
the integration of content marketing (CM), immersive technology (IT), and digital data
analytics (DDA)—remains limited and has yet to be substantiated by robust empirical
evidence at the scale of a developing destination. This study aims to investigate the role
of DDA in the causality between CM and IT in influencing DV and TE. A quantitative
approach was employed, using moderated regression analysis (MRA) to test the empirical
relationships between the variables. Primary data were collected through face-to-face
field surveys of tourists who had visited Areia Branca Beach, located northeast of Dili,
Timor-Leste, on at least two occasions. The study adopted simple random sampling (SRS)
with a finite population correction (FPC). A total of 364 tourists were selected to assess their
perceptions using a structured questionnaire. The study reveals four main findings. First,
CM significantly affects DDA and DV. Second, IT influences DDA, but not TE. Third, DDA
significantly affects both DV and TE. Fourth, DDA moderates the effect of CM on DV and
the effect of IT on TE. The findings underscore that the collaborative governance concept,
through governance and marketing innovations, is not yet optimal for shaping sustainable
tourism. Finally, future academic and practical policy implications require more in-depth
exploration to emphasise the enhancement of resource management capacity genuinely
needed in the subjects studied, beyond governance and digital marketing innovations
within the sustainable tourism framework.

Keywords: content marketing; immersive technology; digital data analytics; destination
visibility; tourist engagement; MRA
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1. Introduction

Tourism has been identified as one of the key sectors driving economic recovery
in Timor-Leste since the COVID-19 pandemic, particularly in export services, although
the economy remains heavily reliant on non-oil and gas exports and public investment
(World Bank, 2025). The promising outlook for this sector is reflected in its contribution
to national economic income. According to the Market Development Facility (2024), the
tourism sector’s contribution to Timor-Leste’s gross domestic product (GDP) in 2024
remains modest, at approximately 0.5%. Meanwhile, Statista (2025) estimates that market
revenue for the travel and tourism sector in Timor-Leste will reach around US$9.67 million
in 2025. In the second quarter of 2025, foreign tourist arrivals to Timor-Leste totalled
22,766, representing a substantial increase of 145.5% from the previous quarter and 247.1%
year-on-year, according to Banco Central de Timor-Leste (2025).

However, the tourism sector is regarded as a key component for economic diversifi-
cation and for reducing Timor-Leste’s dependence on natural resources, such as oil and
gas. Its added value is projected to increase local community income, create employment
opportunities, and boost foreign exchange earnings, provided it is supported by appropri-
ate promotional and investment policies (Development Asia, 2024). Recently, the Pacific
Tourism Organisation (2025) conducted a national community survey for 2024-2025, which
reported that the majority of respondents across six municipalities in Timor-Leste consider
tourism to be the primary driver for stimulating job creation, fostering an inclusive econ-
omy, and alleviating poverty. A recent manuscript by Amaral Vong et al. (2024) confirms
that the tourism sector on small islands such as Jaco and Atauro continues to face significant
challenges—including limited capital, service capacity, and infrastructure—that constrain
the sector’s ability to generate economic spillover effects in the short term.

The phenomenon of alternative tourism has emerged as a strategic solution to address
various issues arising from the development of mass tourism, particularly in developing
countries in Southeast Asia (Jackson, 2025; Yalcinkaya et al., 2025). In Indonesia, especially
Bali, there has been a shift in tourist motivation from mass tourism towards more sustain-
able forms of alternative tourism, such as local wisdom-based cultural tourism, ecotourism,
and community-based tourism (Satrya et al., 2023). This management model positions local
communities as key actors in maintaining a balance between economic growth, cultural
preservation, and environmental conservation. It has been successfully implemented in
various destinations across Bali. Indeed, tourism regulations in Indonesia emphasise the
principle of empowering local communities in tourism management to create economic,
social, and cultural sustainability (Pramono & Juliana, 2025).

In the case of Timor-Leste, although the tourism sector is still undergoing revitalisation,
there are great prospects for diversification into alternative forms of tourism, particularly in
the Branca area (Araujo, 2024; Goncalves et al., 2024; Xaiver et al., 2020). This area, located
in Dili, is one of the eco-tourism assets endowed with natural wealth, such as Branca Beach,
which boasts unique and stunning white sand and has potential for development into
marine tourism. As is well known, Rideng et al. (2024) emphasise that internal factors
include: (1) the quality of the coastal ecosystem, (2) tourist attractions, and (3) safety
and comfort, all of which are crucial in determining the sustainability strategy for Branca
Beach as a marine tourism destination in Timor-Leste in the future. Nevertheless, tourism
at Branca Beach still faces various barriers, such as inadequate infrastructure, a lack of
effective promotion, and low environmental awareness.

In general, infrastructure presents a major challenge to the growth of the tourism
sector in Timor-Leste (Ximenes et al., 2024). In addition to infrastructure, the lack of skilled
human resources and adequate tourism facilities also poses obstacles for the majority of
tourism enterprises in the country (Jebson & Ikelberg, 2014). Government policy is a key
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supporting factor in the development of tourism at Areia Branca Beach. Four development
strategies that stakeholders in the tourism sector could formulate include aligning with
government policies through partnership schemes involving relevant authorities, tourism
communities, universities, and the media to preserve the coastline. For example, this could
involve dividing the coastal area into several zones for different activities, implementing
affordable entrance fees for visitors, and promoting marine tourism areas.

In addition to infrastructure and marketing, other obstacles to tourism development
at Areia Branca Beach include supporting facilities such as technology and information.
To enhance accessibility, optimal improvements in infrastructure—specifically access to
technology and accurate data—are essential for attracting tourists and ensuring visitor
satisfaction (Chan et al., 2022; Nor Mohd Anuar et al., 2025; Sun et al., 2025). In addition, the
ultimate goal is to maximise tourist engagement by fully synergising marketing, technology;,
and information.

Technically, inadequate infrastructure, limited promotion, and low environmental
awareness are critical obstacles. The progress of a tourist destination is closely linked to
marketing, technological and marketing infrastructure, ease of travel, and the support of
tourists themselves. This study examines the causal relationship between content mar-
keting and immersive technology. It focuses on their effects on destination visibility and
tourist engagement through digital data analytics at Areia Branca Beach. This perspective
is based on the development of innovative alternative tourism in Timor-Leste by adapting
successful tourism practices such as those in Bali (Indonesia), which maintain a coherent
balance within the tourism ecosystem by utilising the potential of local nature and culture
(Oka & Subadra, 2024; Prihadi et al., 2024). Modern scientific works employing a frame-
work of innovative governance and sustainable tourism marketing in the analysed model
have not been extensively investigated under similar conditions. For example, Yawised and
Apasrawirote (2025) explain how immersive experiences in metaverse tourism marketing
drive destination marketing by relying on inter-functionality, interoperability, and inter-
relationship as foundational principles—demonstrating that a combination of marketing
strategies and digital technology can enhance destination appeal and visibility. Another
study by Sustacha et al. (2023), using meta-analysis, revealed that smart technology cor-
relates positively with the tourist experience, particularly the attributes of interactivity
and informativeness, which have the greatest impact on the tourist experience. In other
words, the use of digital technology is not merely a gimmick but contributes significantly
to the quality of the experience—an effect that is relevant to engagement, satisfaction, and
destination reputation.

Furthermore, the quality of the system, content, and the vividness or sharpness of
virtual reality (VR) significantly enhance the sense of immersion and enjoyment, both
of which can influence tourists” intention to visit (Nguyen, 2025). The paper’s findings
demonstrate a direct link between the content presented through VR technology and tourist
decisions, supporting the assertion that immersive marketing can shape the visibility and
appeal of a destination. Instead, Alhaddar and Kummitha (2025) discuss how digital
technologies—including VR, augmented reality (AR), social media, mobile applications,
and artificial intelligence (Al)—are increasingly becoming key determinants of tourism
marketing and destination branding strategies. They also highlight how digitalisation
helps destinations increase their visibility, image, and consumer engagement, particularly
among tourists who prioritise eco-tourism sustainability.

This research is grounded in scientific reality, as in this ever-advancing digital age,
the sustainability of tourism worldwide increasingly depends on digital technology and
content marketing to enhance destination visibility and tourist engagement. Neither
destination visibility nor tourist engagement can be driven automatically by immersive
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technology and content marketing alone; rather, they require precise mechanisms such as
digital data analysis, which can enrich the tourist experience, expand promotional reach,
and foster more convergent sustainability values compared to traditional channels. This
approach thus serves as a blueprint for destination managers to integrate digital strategies
into tourism governance, aiming to achieve integrated tourism and globally competitive
destinations. Alhaddar and Kummitha (2025) note that the digitalisation of destinations
is gradually influencing sustainable destination branding through strong sustainability
narratives, more intensive consumer engagement, and a deeper understanding of tourist
preferences. Control over immersive technologies, such as virtual reality and augmented
reality, has been modified as a practical tool to enhance tourist experiences and ensure
effective environmental conservation within nature-based tourism. Additionally, it boosts
the efficacy of digital marketing in global tourist destinations.

Studies examining the relationship between content marketing and immersive technol-
ogy, moderated by digital data analytics, on destination visibility and tourist engagement
can address both practical and academic gaps by providing concrete findings on how
the elaboration of content strategies, immersive technology, and data analysis influences
tourist behaviour and destination recognition—an area that has not been fully explored
concurrently in tourism research. Moreover, the previous literature validates the urgency of
digital marketing and immersive technology as distinct mechanisms for enhancing tourist
engagement and destination visibility (Christou et al., 2025; Pratisto et al., 2022). Histori-
cally, the use of immersive technologies such as AR and VR in destination promotion and
tourism experiences has proven beneficial for digital marketing outcomes; however, few
studies have dissected the moderating role of data analytics in altering or strengthening
these relationships. Concerning empirical research on real contexts such as Areia Branca
Beach, this research makes a theoretical contribution by calibrating a holistic understanding
of digital tourism marketing. It provides critical intellectual insights and offers practical
guidance for tourism stakeholders and decision-makers, who act as guardians and initiators
of policies, on how to maximise content marketing and immersive technology through data
analytics support to enhance the competitiveness of destinations.

The scientific evidence presented above offers a novel perspective, paving the way for
this study to explore several aspects of collaborative governance through targeted gover-
nance and marketing innovations, guided by the following main research questions (RQs):

- RQ1: Does content marketing influence digital data analytics and destination visibility?

- RQ2: Does immersive technology influence digital data analytics and tourist engagement?

- RQ3: Does digital data analytics influence destination visibility and tourist engagement?

- RQ4: Do content marketing and immersive technology through digital data analytics
influence destination visibility?

- RQ5: Do content marketing and immersive technology, facilitated by digital data
analytics, influence tourist engagement?

The originality of this research lies in its holistic approach, which integrates local
wisdom, a sustainable management framework, and innovative marketing strategies tai-
lored to emerging markets. This study is particularly urgent for tourism stakeholders,
as it provides practical guidelines for similar destinations to prioritise digital marketing
strategies by utilising social media combined with technology and information systems
to obtain accurate data. This approach aims to enhance destination visibility and influ-
ence tourists’ perceptions, encouraging their active participation in elaborating visionary
tourism insights. The anticipated outcomes are also expected to benefit academics by
offering a comprehensive understanding of destination visibility and tourist engagement,
whether influenced directly or indirectly by content marketing, immersive technology, or
digital data analytics.
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2. Literature Review and Conceptual Model Development
2.1. Theoretical Basis

Dewi et al. (2025) argue that sustainable tourism is a conceptual framework for devel-
oping tourism activities in a manner that provides economic benefits to local communities
without compromising social justice or environmental balance, adhering to economic, socio-
cultural, and ecological principles over the long term. The Sustainable Tourism Index (STI)
is a recent metric for assessing tourism sustainability, measured through three main pillars:
environment, economy, and society (Punzo et al., 2022). Dewi et al. (2025) also emphasise
that the implementation of sustainable tourism should incorporate culture, nature conser-
vation, social justice values, and local communities, ensuring that tourism is not solely
oriented on economic profit but also promotes the prosperity of local communities and
environmental preservation.

The concept of sustainable tourism and its relationship with content marketing models,
immersive technology, digital data analytics, destination visibility, and tourist engagement
are closely interconnected. Sustainable tourism emphasises that the development of tourist
destinations must carefully consider the three main pillars mentioned above to ensure long-
term sustainability. The transition to the digital era enables destinations to communicate
sustainability narratives through strategic content marketing. As a result, destinations can
strengthen their image as ethical, environmentally friendly, and respectful of local culture.
A recent systematic review proves that digitalisation—including immersive technology, big
data, mobile applications, and social media—can strengthen the brand equity and branding
of sustainable destinations, as well as foster tourist loyalty (Alhaddar & Kummitha, 2025).
Substantively, this indicates that digital marketing and content models are not merely pro-
motional tools but integral components of destination sustainability strategies, showcasing
the values of community participation, conservation, and transparency regarding environ-
mental impacts, allowing destinations to develop while maintaining their commitment to
sustainability in Indonesia.

Entering the era of Industry 4.0, the usefulness of digital data analytics and digital
content marketing within the tourism cluster is based on consumer behaviour and digital
marketing theories that highlight the importance of personalisation, information, and
interactive relationships between potential tourists and destinations. Digital data analytics
enables tourism stakeholders to collect, examine, measure, and visualise data from var-
ious digital platforms. This data includes user interest metrics, visibility, and audience
behaviour patterns, which can then be utilised to rapidly optimise content marketing, build
a destination’s digital appeal, and foster consumer engagement through more personalised
and relevant messages (Pahabol et al., 2024). Digital marketing not only disseminates
information more widely but also acts as a catalyst for shaping the image of a destination
and strengthening travellers’ decisions to select a location based on the content they find
online, thereby positively shaping the online visibility of a destination (Uong, 2025).

Literally, the use of immersive technology, including AR and VR, combined with digi-
tal data analytics to identify tourist preferences and behaviour, can significantly enhance
destination visibility and tourist engagement more rapidly. The availability of VR and AR
allows potential tourists to experience destinations virtually before travelling physically,
thereby increasing their intention to visit and the destination’s appeal (Yawised & Apas-
rawirote, 2025). Rifqi (2025) argues that the integration of personalisation, interactivity,
and immersion through these technologies fosters an emotional and cognitive connection
between tourists and destinations, which in turn strengthens the decision to visit. An-
other comprehensive review highlights that, in the digital era, customer value co-creation
through data analytics, online platforms, and two-way communication enhances collabora-
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tion among industry stakeholders, tourists, and local communities, thereby supporting the
economic and social dimensions of sustainable tourism (Dang & Nguyen, 2023).

Immersive technologies, such as those mentioned above, alongside other digital
applications, have significant implications for creating a richer digital tourism experience.
They increase engagement and enhance tourists” attachment to the destination, both prior
to their physical visit and during online interactions. Immersive technology offers a
simulation experience that closely resembles reality, intensifying how users perceive the
destination before their actual visit. It can substantially sharpen the destination’s image
through interactive narratives and immersive visual representations (Pratisto et al., 2022).
The integration of immersive experiences with digital marketing strategies can influence
the relationship between exposure to digital content and tourist engagement in several
key destinations within Banten Province, Indonesia. This is because immersion is closely
linked to deep memory and emotional engagement—two dimensions that, in turn, affect
visitation intent and recommendations via the digital word-of-mouth effect on social media
(Permana et al., 2024).

2.2. Empirical Basis
2.2.1. Content Marketing

Nowadays, modern tourism is increasingly shifting towards a digital format, with
digital content marketing becoming a strategic element in building destination brands
and enhancing visibility. A bibliometric study by Binh Nguyen et al. (2023) highlights
how tourism content marketing has progressively become a focal point in the literature,
unpacking the evolution from conventional promotion to a more engaging, informative, and
narratively integrated pattern. Content marketing encompasses not only visual promotions
(videos and photographs) but also destination information, storytelling, cultural and
natural narratives, and inspiring experiences that can capture the interest of potential
tourists (Pahabol et al., 2024). These breakthroughs provide unique advantages in increasing
destination appeal and awareness. According to Fahimah and Yuliani (2023), for destination
clusters of the community or nature type (eco- or community tourism), contextual and
authentic content enables small or emerging destinations to compete with larger ones by
leveraging their distinctive culture, natural environment, and local heritage.

Advances in digital data analytics and related technologies offer new opportunities
for destinations to monitor online user behaviour, optimise marketing strategies, and
personalise content based on actual data. Iswanto et al. (2024) explain that the application
of digital marketing—utilising websites, analytics tools, and social media platforms—can
stimulate tourist visits, interactions, and engagement. Innovations such as destination
brand experience, user-generated content (UGC), and mobile marketing enable destinations
to build their reputation, strengthen a positive image, and increase exposure through global
visibility, especially in the era of search engines and social media (Ahmad et al., 2024).
Explicitly, the emerging premise emphasises that the success of content marketing, or the
use of data and digital technology, is not merely a matter of promotion but has become an
integral part of efforts to develop destinations—balancing the dimensions of technology,
creativity, visibility, analytics, and marketing to foster integrated and competitive tourism.

2.2.2. Immersive Technology

Immersive technologies, such as AR and VR, have been shown to strengthen tourist
engagement with destinations by providing consistent emotional and sensory experiences,
even when experienced virtually. This, in turn, increases tourists” intention and interest in
visiting real-world locations. A meta-analysis conducted internationally found that the ex-
tensive use of immersive technology applications complements the tourist experience more
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effectively than conventional media, through features such as virtual presence, interactivity,
and immersion (Fan et al., 2022). Notably, Nguyen (2025) illustrated that system quality,
vividness, and content in VR correlate with immersion and enjoyment, which subsequently
have a positive impact on tourists’ intentions to visit destinations in Ho Chi Minh City,
Vietnam. In Europe, virtual tourism and digital platforms are capable of reaching a broad
online audience and fostering user engagement. This includes UGC, social sharing, and
interactions among users (Nazare et al., 2024). Typically, immersive experiences in VR and
on the web offer opportunities for destinations to increase user engagement and enhance
visibility. By utilising data from user interactions—such as emotional responses, click be-
haviour, demographics, and interaction duration—marketers and destination managers can
compile digital analytics to verify preferences, assess the influence of virtual experiences,
and understand market segmentation in travel decisions. This enables the development of
more effective and targeted promotional and marketing strategies.

2.2.3. Digital Data Analytics

Digital data analytics plays a crucial role in enhancing destination visibility, as it
enables destination managers to track, utilise, and collect digital traces of tourists through
platforms such as search engines, travel applications, and social media. This process is
integral to optimising both the online searchability of destinations and the marketing strate-
gies employed. Globally, social media data analysis, for example, can help to understand
tourist search patterns and preferences, thereby increasing destination brand awareness.
Optimised digital content—including social media algorithms—focuses on the likelihood
of destinations appearing in potential tourists’ search recommendations and top-of-feed
(ToF) placements, thus expanding the destination’s exposure in the digital realm (Christou
et al.,, 2025). Similarly, within the universal digital ecosystem, Yan et al. (2025) explain
that machine learning and big data analytics, which process large volumes of digital data
from interactions, reviews, and online searches, can identify consumer behaviour. This
information is then used to design more rapid promotional campaigns and content, thereby
stimulating the competitiveness and visibility of destinations.

In line with Alhaddar and Kummitha’s (2025) observations on sustainable branding
and digitalisation strategies in the tourism sector, digital technologies—including social
media, VR/AR, and mobile applications—not only influence the tourist experience but also
enhance narrative communication that strengthens the visibility and image of destinations
within specific market segments, particularly among travellers concerned with sustain-
ability. In other words, integrating digital data analytics into destination management
strategies can provide a robust empirical foundation for boosting destination visibility
through improved responsiveness, optimised digital content, and faster discoverability of
tourist behaviour and trends amid increasingly competitive tourism market standards.

In contemporary tourism, digital data analytics plays a fundamental role in evaluating
and promoting tourist engagement. Digital technology not only provides information
but also stimulates tourist interaction and behaviour across various platforms. A paper
by Wang and Azizurrohman (2024) shows that digital engagement—which encompasses
active tourist participation with digital content such as interactive features, social media,
and applications—gradually influences destination loyalty and revisit intentions through
enhanced interactive and personalised experiences (for example, digital interactions shape
perceptions of destination image and encourage revisit intentions). Studies conducted at
World Heritage sites further confirm that perceptions of content authenticity and digital
participation positively impact tourists” intentions to recommend destinations and their
overall satisfaction. This underlines the presence of technologies such as AR and VR in
enriching tourist experiences and engagement (Y. Zhang et al., 2025). Moreover, ur Rehman
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et al. (2024) state that big data analytics assist tourism stakeholders in understanding
tourist behaviour patterns through the processing of large datasets and machine learning,
enabling the development of more effective strategies and market segmentation based on
trends and preferences derived from digital data such as UGC and online searches.

In today’s era of digital tourism, the advantages of sentiment analysis methods applied
to digital content, such as travel vlog reviews, imply how quantitative insights derived from
digital data can assess higher audience engagement, provide an empirical basis for ideal
digital marketing strategies, and identify negative or positive trends in tourist perceptions
(Singgalen, 2024). Thus, the integration of digital data analytics with destination manage-
ment and marketing strategies facilitates data-driven decision-making and enhances tourist
engagement, thereby fostering a holistic tourism experience (Wang & Azizurrohman, 2024).

2.2.4. Destination Visibility

From a tourism perspective, destination visibility refers to the extent to which a
destination can be accessed, recognised, and seen by potential tourists through various
communication and marketing channels, particularly digital platforms such as peer-to-peer
(P2P) content, official websites, and social media. In modern tourism literature, destination
visibility is regarded as a vital component of marketing strategies because it not only
increases potential tourists” awareness of a place but also contributes to the development
of visitation interest and the destination’s image through online audience engagement
and widespread exposure. Liang and Furkan (2025) reveal that social media plays a
crucial role in enriching destination visibility by providing unique visual content and user
interactions that can influence tourists’ visitation decisions—for example, through content-
based marketing and UGC—thereby strengthening the destination’s competitiveness in the
global market. Additionally, destination visibility is closely linked to the broader concept of
destination branding, whereby the unique identity of a destination is promoted effectively
to build positive associations in the minds of potential tourists, which in turn encourages
preference and loyalty, leading to repeat visits (Ruiz-Real et al., 2020). Mandagi et al. (2024)
show that destination visibility operates at the affective (emotion/perception), cognitive
(awareness), and conative (intention to visit) levels, thereby forming the basis for effective
destination development priorities in the digital age.

2.2.5. Tourist Engagement

In the tourism sector, tourist engagement is articulated as a state in which tourists are
actively involved behaviourally, emotionally, and cognitively in their interactions with a
destination, tourist experience, and attractions, extending beyond the mere passive con-
sumption of services. This engagement is supported by attention, social interaction, care,
and participation, reflecting ongoing psychological and behavioural investment. The theme
of tourism marketing has evolved from the literature on consumer engagement, where
tourist engagement is regarded as a vital phase linking the tourism experience with be-
havioural outcomes such as word-of-mouth (WoM), destination loyalty, and positive revisit
intentions, achieved through the creation of emotional and functional value from the expe-
rience. Relevant insights further indicate that tourist engagement works through various
psychological and marketing theoretical pathways—in this case, the conative-cognitive-
affective model—where engagement serves as an antecedent to post-visit behavioural
decisions, including WoM support and loyalty, and is influenced by contextual factors
such as destination appeal and tourists’ own motivations (M. Zhou & Yu, 2022). Other
manuscripts affirm that tourist engagement serves as a mediator between satisfaction,
travel experience, and post-visit behaviour, and is influenced by rich ecotourism or cultural
experiences that elicit more profound behavioural and psychological engagement. This is
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reflected in tourist engagement proportionally predicting loyalty, satisfaction, and revisit
intentions, with variations depending on economic and socio-economic factors. This un-
derscores the importance of engagement as a theoretical basis in contemporary studies of
tourist behaviour (Rasul et al., 2024).

2.3. Conceptual Framework

The conceptual framework of this research was developed inseparably from the bene-
fits of immersive technology itself in supporting the achievement of sustainable economic
goals, increasing the prosperity of local communities, and promoting environmental con-
servation. Immersive technologies, including AR and VR, have been explored in the
literature as vital components for advancing sustainable tourism due to their ability to
create immersive and powerful travel experiences without always necessitating physi-
cal travel. This reduces pressure on sensitive ecosystems while supporting long-term
environmental development goals—such as mitigating the destructive carbon footprint
of transportation—through ecological education and the promotion of interactive conser-
vation awareness among users (e.g., green tourism). Within an economic framework,
immersive experiences can broaden the tourism market by attracting digital travellers from
diverse geographical regions, opening new revenue opportunities for local communities
through the development of creative services, training, and digital content, and facilitating
the promotion of lesser-known destinations without the burden of infrastructure and phys-
ical costs. In addition, this technology promotes local prosperity by expanding access to
new economic opportunities through the involvement of local residents in content creation,
digital enterprises, and cultural facilitation. This, in turn, can enhance community en-
gagement with cultural identity to better manage tourist destinations. Fundamentally, the
integration of immersive technology into sustainable tourism strategies reinforces the triple
bottom line concept, which encompasses social, environmental, and economic dimensions.
This demonstrates that the technology functions not only as a marketing tool but also as a
transformative means of embedding sustainability values into destination development
(Stecuta & Naramski, 2025; Z.-H. Zhang & Huang, 2025).

The direct causality between content marketing and destination visibility, as well as be-
tween immersive technology and tourist engagement, is discussed. Several studies on con-
tent marketing in tourism have concluded that engaging digital content strategies—such as
photographs, informative content, visual storytelling, and videos—serve to attract interest,
shape tourist perceptions, and increase the visibility and appeal of tourist destinations. For
instance, in a tourist village scope, Saputri and Fahimah (2025) state that intensive market-
ing content can strengthen brand awareness and encourage repeat visits, thereby mediating
an increase in destination visibility through public interaction, expanded searches, and
tourists’ visit decisions. The characteristics of aggressive digital marketing have also been
shown to contribute positively to the formation of destination image and to increase tourist
visitation through digital media, which reaches a broader audience and facilitates the global
dissemination of destination information (Cahyosusatyo & Hudiono, 2024). Another study
by Fransisco (2024) confirms that a more immersive VR experience can extend customer
engagement with tourism content compared to conventional methods, highlighting the
potential of immersive technology to bridge tourist engagement both cognitively and
emotionally in certain situations, such as destination selection and travel.

Although few models explicitly combine the relationship between content marketing,
immersive technology, digital data analytics, destination visibility, and tourist engagement
within a single framework, a substantial body of academic literature empirically links
most of these concepts or explores them through paradigmatic and theoretical reviews.
In a systematic review, Pratisto et al. (2022) assert that immersive technology can serve
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as a valuable alternative for tourist destinations by enhancing visitor experiences and
visitation potential through the use of informative and interactive digital content. This,
in turn, indirectly facilitates tourist visibility and engagement via immersive experiences.
Essentially, within the scale of tourism, systems such as immersive technology can be incor-
porated into destination marketing strategies to digitally influence tourist experiences and
perceptions. Untari (2024) connects digital marketing—including content marketing—with
the use of data analytics to enhance the visibility of destinations, their image, and tourist
engagement. It is well established that digital strategies employing interactive storytelling,
digital media, and data-driven platforms can consistently strengthen both the image of
destinations and audience engagement. In practice, this creates a positive synergy between
marketing content, destination visibility, and tourist engagement through the application
of data and digital platforms.

This research framework is proposed to examine the relevance between content market-
ing and immersive technology in the context of digital data analytics, destination visibility,
and tourism engagement (see Figure 1). Two types of arrows are used to illustrate different
versions. First, the solid arrows represent the following relationships: (1) content market-
ing to destination visibility; (2) immersive technology to tourist engagement; (3) content
marketing and immersive technology to digital data analytics; and (4) digital data analytics
to both destination visibility and tourist engagement. Second, the dotted arrows indicate
the moderating role of digital data analytics in the relationship between content marketing
and immersive technology on destination visibility and tourist engagement. Spatially,
the study focuses on foreign tourists with past and present experience of travelling to
Areia Branca Beach, aiming to examine and evaluate the performance of innovation and
destination management. This includes content marketing, immersive technology, digital
data analytics, destination visibility, and tourist engagement.

Hiv Destination
Visibility
H3a (V)
maowsleam | -~
Analytics 4
(DDA)
Tourist
Engagement
H2b~ (TE)

Figure 1. Research concept framework.

Based on both theoretical and empirical foundations, and within the context of sus-
tainable tourism development at Areia Branca Beach, Timor-Leste, this study proposes the
following ten hypotheses:

H1la. Content marketing (CM) positively influences digital data analytics (DDA) among visitors
to Areia Branca Beach.

H1b. Content marketing (CM) positively influences destination visibility (DV) among visitors to
Areia Branca Beach.
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H2a. Immersive technology (IT) positively influences digital data analytics (DDA) among visitors
to Areia Branca Beach.

H2b. Immersive technology (IT) positively influences tourist engagement (TE) among visitors to
Areia Branca Beach.

H3a. Digital data analytics (DDA) positively influences destination visibility (DV) among visitors
to Areia Branca Beach.

H3b. Digital data analytics (DDA) positively influences tourist engagement (TE) among visitors
to Areia Branca Beach.

H4a. Content marketing (CM) through digital data analytics (DDA) positively influences destina-
tion visibility (DV) among visitors to Areia Branca Beach.

H4b. Immersive technology (IT) through digital data analytics (DDA) positively influences
destination visibility (DV) among visitors to Areia Branca Beach.

H5a. Content marketing (CM) through digital data analytics (DDA) positively influences tourist
engagement (TE) among visitors to Areia Branca Beach.

H5b. Immersive technology (IT) through digital data analytics (DDA) positively influences tourist
engagement (TE) among visitors to Areia Branca Beach.

3. Materials and Methods
3.1. Approach and Instruments

A quantitative approach was adopted in this study to examine the relationships
between variables using a questionnaire. This approach, commonly employed in tourism
management research, was replicated from the papers of Alhaddar and Kummitha (2025),
Aggag and Kortam (2025), Kieanwatana and Vongvit (2024), Krisnatalia et al. (2025), Sari
et al. (2023), and Singh et al. (2025). The focus was on causal or explanatory analyses of
respondents’ perceptions regarding content marketing, immersive technology, digital data
analytics, destination visibility, and tourist engagement, based on field survey data. The
questionnaire utilised a Likert scale ranging from 1 (highly irrelevant) to 5 (highly relevant).

Administratively, the subject of this study is Areia Branca Beach, situated in Metiaut
Village, Avenida de Areia Branca, Dili District, Timor-Leste. The beach lies directly beneath
the hill on which the Cristo Rei statue stands. The face-to-face field survey was conducted
from September to November 2025. Areia Branca Beach was selected as the concern of
this study because it is a marine natural heritage site and a prominent tourist icon of
Timor-Leste. It is a top priority for development as a popular tourist destination, featuring
five attractions: (1) cleanliness, (2) clarity of seawater, (3) sand conditions (texture, colour,
and cleanliness), (4) marine biodiversity, and (5) landscape beauty and visual appeal.

Before data collection, the questionnaire list was verified through three procedures: a
pilot test, ethical approval, and an assessment of common method bias (CMB). The pilot
test was conducted to evaluate the validity and clarity of each questionnaire item before
its use in the analysis. Subsequently, enumerators obtained and provided respondents
with the ethical approval documentation included in the questionnaire, ensuring that the
survey process adhered to the academic principles governing research involving human
participants. This ethical approval sheet contained a detailed description of the research
objectives, data collection procedures, a written consent form, and a copy of the question-
naire. The ethical safeguards addressed confidentiality of respondent data, guaranteed
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anonymity, and allowed respondents to withdraw at any time should they object. The
CMB assessment aimed to minimise errors arising from the collection of primary data from
the same respondents, using Harman'’s single-factor test. Formally, CMB is a standard
requirement widely applied in survey studies involving questionnaire data (C. F. Chen &
Ding, 2025; Polas, 2025). The criterion is that if a single factor does not explain more than
50% of the variance, CMB is not considered problematic.

In addition to the CMB test, other assessments for Likert scale-based questionnaires
include reliability and validity tests. Reliability testing, based on Cronbach’s alpha (CA),
aims to evaluate the internal consistency of the questionnaire instrument. Generally, an
« value of 0.7 or higher is considered acceptable for questionnaire-based social research.
Validity testing, on the other hand, seeks to determine whether the instrument accurately
measures the intended construct. Since questionnaire data are processed and tabulated
using the Statistical Package for the Social Sciences (SPSS) version 28, item-total correlation
(ITC) values are used to assess content validity, while the Kaiser-Meyer-Olkin (KMO) test
evaluates factor validity through exploratory factor analysis (EFA). Pearson’s correlation
coefficients for each item with the total score are deemed valid if r > 0.3, and the KMO test
is interpreted at a 5% significance level.

3.2. Variable Specifications

The research model includes three groups of variables. First, content marketing and
immersive technology are designated as exogenous variables. Both variables have direct
and indirect effects on destination visibility and tourist engagement, whether through
digital data analytics or not. Second, digital data analytics functions as both an exogenous
variable and a moderator. It serves as an exogenous variable when examining its direct
impact on destination visibility and tourist engagement. Also, digital data analytics acts as
a moderator in the relationship between content marketing and immersive technology and
their effects on destination visibility and tourist engagement. Third, destination visibility
and tourist engagement are treated as endogenous variables.

The specifications of these variables are summarized in Table 1. There are a total of
twenty-three indicators and statement items across all variables. The content marketing,
immersive technology, and destination visibility variables each consist of five indicators
and statement items. In contrast, the digital data analytics and tourist engagement variables
each comprise four indicators and statement items.

Table 1. Summary of variable specifications.

Variables

Definition Indicators Statement Items Sources

Content marketing
(CM)

CM1: The published content helps

A marketing strategy centered
on creating and distributing
engaging, consistent, relevant,
and valuable content to attract
and retain the target audience,
thereby fostering positive
interactions with the image of
Areia Branca Beach.

(1) Content relevance

(2) Accuracy and clarity of
information

(3) Added value

(4) Ease of finding content
(5) Content consistency

me understand the available tours.
CM2: The information displayed in
the tourism content is accurate.
CM3: The content provides useful
information for me.

CM4: I can easily find information
about these tours on the website and
social media platforms.

CMS5: The message and style of the
content remain consistent over time.

(Inkasari et al.,
2025; Rancati &
Gordini, 2014)
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Table 1. Cont.
Variables Definition Indicators Statement Items Sources
IT1: I feel completely immersed
when using immersive technology.
Incorporating technologies IT2: The controls in immersive
such as AR, VR, and mixed applications are intuitive and highly
Feahty (MR) to greate ‘ 1) Sensg gf presence responsive. . (Alhazzaa & Yan,
. interactive and immersive (2) Usability IT3: I quickly become absorbed in .
Immersive . R : . X . 2025; Cheiran
digital experiences that allow (3) Immersive experience the experience provided by ] Ty
technology (IT) tourists to feel fully immersed  (4) Aesthetic experience immersive technology. etal, 2025; Dag
. . . . L . etal., 2024)
in a virtual environment or (5) Emotional response IT4: The sound and audio effects in ’
seamlessly blended with Areia immersive technology enhance the
Branca Beach in real life. realism of the experience.
IT5: The immersive experience
excites me.
DDAT1: The data used for analytics is
A series of processes involving of high quality, stable, complete,
the collection, extraction, (1) Data integration and and ideal.
tracking, and interpretation of Lalit & DDAZ2: Coastal authorities possess
digital data to gain insights quatty gy the technical expertise required to o
.. . (2) Analytical capabilities . . (Bajrami et al.,
Digital data that support understanding e . perform multifaceted digital .
. . . . (3) Utilisation of analytical 2025; Nurhaeni
analytics (DDA) tourist behavior at Areia outouts data analyses. etal., 2025)
Branca Beach, improve the tp . DDAB3: The results of digital data v
. = (4) Operational . ..
effectiveness of digital erformance efficienc analysis are used to develop digital
campaigns, and inform P y marketing strategies.
strategic decision-making. DDA4: Digital analytics helps reduce
marketing operational costs.
DV1: Areia Branca Beach is easy to
The extent to which a tourist find through internet searches.
L DV2: The social media accounts of
destination is visible and . . .
. . . (1) Online visibility Areia Branca Beach frequently
easily recognizable to potential . : A .
: . (2) Digital promotion receive interactions and comments
tourists—both online and ; . . .
. . (3) Easily accessible from potential tourists. .
offline—through various : . . . . (Azahari et al.,
- A . information DV3: Information about ticket prices, .
Destination digital information and . L. L 2025; Hardiyanto
A . (4) Function and schedules, and destination facilities 7.
visibility (DV) promotional channels, as well - . . et al.,, 2025; Liang
; usefulness of UGC is easily accessible.
as relevant and effective . . i - . & Furkan, 2025)
- . (5) Exposure in tourism DV4: Positive reviews from tourists
marketmg communications, . . .
. o1 media and global increase the interest of other
influences the likelihood of L
Areia Branca Beach being platforms potential visitors.
) DV5: The destination has global
chosen by tourists. A
visibility, not merely local
or national.
TE1: The tourist activities here
energized me, especially through
. . direct interaction with the offerings
The cognitive, emotional, and .
. L . at Areia Branca Beach.
active participation levels of (1) Enthusiasm and . .
. . . ) . TE2: I took many videos and photos .
tourists during their interaction X (Amir et al., 2025;
. . . . to document my experience. .
Tourist engagement  experience at Areia Branca (2) Behavioural e Hafiya &
. . o TE3: I tried to understand the . .
(TE) Beach—including contribution = engagement meaning and context of the places Trihantoro, 2024;
and feelings of active (3) Cognitive engagement & p Kheiri, 2023)

involvement throughout
their visit.

(4) Emotional engagement

I visited.

TE4: I feel that my experience here
has provided me with meaningful
memories, enjoyment,

and happiness.

3.3. Sample

The sample surveyed consisted of foreign tourists who visited Areia Branca Beach in

Timor-Leste between September and November 2025. The sampling technique employed

was simple random sampling (SRS). The four sample criteria covered in SRS were: (1) hav-

ing visited the destination at least twice, (2) being familiar with and understanding the

atmosphere of Areia Branca Beach, (3) being an adult aged 18 years or older, and (4) vol-

untarily agreeing to provide information for the questionnaire required by the study. SRS

is implemented in an organised and structured manner to ensure that every tourist who

meets the four criteria outlined above has an equal chance of being selected (Daniel, 2012).
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To select respondents appropriately, the first step is to approach tourists at beach facilities,
public areas, and nearby attractions to confirm that they are active tourists. Their status as
tourists is verified through initial questions regarding the purpose and frequency of their
visits, as well as the activities they engage in while at the location. The questionnaire is then
distributed and collected directly by trained enumerators, with a rigorous field verification
process to ensure that the data collected is complete and meets the specified criteria.

To determine the sample size, preliminary data were obtained from a survey conducted
by the Asia Foundation (2018) on tourist visitation rates to various destinations in Timor-
Leste in 2017. This approach was necessary due to the limited availability of recent data
and official publications, making the survey a reference and benchmark for estimating the
sample size based on the tourist population. For the record, in a survey of approximately
36,975 recreational tourists traveling to Timor-Leste, Areia Branca Beach was among the
most visited attractions, with 34% of respondents reporting that they visited the beach as
one of their destinations during their trip to the Dili area. Based on these visitor numbers,
it can be estimated that, in 2017, 12,572 tourists specifically traveled to Areia Branca Beach,
reflecting the current situation.

SRS with finite population correction (FPC) is a technique suitable when the popu-
lation under study is relatively small and the sample taken is large in proportion to the
population. The FPC helps adjust the sample size to improve precision because the sam-
ple variance decreases as the sample-to-population ratio increases. The formula for SRS
without applying the FPC is as follows:

72.p9.(1 —
ng = 2P (2 p) 1)
e

1.962-0.05-0.05
_ i 2
o 0.052 @
ny = 384.16 ©)
ng = 384 (4)

Then, after the initial sample size was calculated as 384.16 (rounded to 384), it was
adjusted using the following FPC formula:

1o
n= — 0 (5)
-1
1+ 5=
384
n= ——z (6)
364—1
1 + 12,572
384
n= 1 383 (7)
+ 2,572
384
_ 8
" 1 0.03046 ®
384
1 + 1.03046 ©)
n= 3727 (10)
n= 373 (11)

where 7 = initial sample size, Z> = 95% confidence level (Z-score of 1.96), e = margin of
error of 5%, N = substituted population size (12,572), p = maximum proportion of 0.05,
ny = sample size after FPC.
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The sample size after applying the FPC, using a margin of error of 5% and a confidence
level of 95%, was 372.7 tourists. To ensure greater representativeness, the sample size
was rounded up to 373. From the total population of 12,572 tourists, 373 individuals were
selected to represent the overall respondents.

After conducting the selection process, out of 737 distributed questionnaires, only
364 respondents were willing to complete and submit them to the enumerators. Eight
respondents were excluded from the sample: six completed the questionnaires but did not
return them, and two were unwilling to participate. Incomplete questionnaires were not
considered for the study. Therefore, the valid questionnaires used as core data came from
364 respondents (see Table 2).

Table 2. Selected sample units.

Selection Criteria Sample
Respondents by FPC size 373
Respondents who completed the questionnaires 364
Respondents who completed but did not return the questionnaires 6
Respondents who were unwilling to complete the questionnaires 2
Total number of complete and valid respondents 364

3.4. Data Analysis

Moderated regression analysis (MRA) was used to examine the relationship between
content marketing and immersive technology on destination visibility and tourist engage-
ment, with digital data analytics serving as a moderator for tourists visiting Areia Branca
Beach. In addition to assessing direct relationships, MRA focuses on the interaction be-
tween exogenous and endogenous variables through the influence of moderator variables.
This approach investigates how the relationship between exogenous and endogenous vari-
ables varies depending on the level of the moderator. According to Sathyanarayana and
Mohanasundaram (2025), moderator variables specifically affect the strength or linearity of
the relationship between exogenous and endogenous variables.

MRA is well-suited for research modeling because destinations like Areia Branca
Beach are still in the development cycle and heavily rely on the effectiveness of digital
strategies to enhance their appeal. Content marketing and immersive technology act as
key drivers in stimulating tourist engagement and collectively shaping perceptions of
the destination’s visibility. Nonetheless, the impact of these two variables is not always
consistent. At this point, digital data analytics functions as a moderating variable that can
either weaken or strengthen this relationship. The destination manager’s ability to collect,
utilize, and calibrate digital data—such as tourist preferences, social media interactions,
and online behavior—determines the extent to which content marketing or immersive
technology can be effectively targeted. Thus, MRA is appropriate because it can calculate
the interaction effects between exogenous variables and moderators, providing exceptional
insight into the situations under which digital strategies are most effective in increasing
destination visibility and tourist engagement at Areia Branca Beach.

There are three systematic approaches in MRA. First, descriptive statistics aim to
describe the distribution of data based on respondents” answer tendencies. Descriptive
statistics for each variable include the maximum and minimum values, indicating the
range of responses and referring to the highest and lowest response scores; the mean value,
which is commonly used to interpret respondents” perceptions or attitudes in general;
and the standard deviation (SD), which measures the level of variation in responses.
Second, individual hypothesis testing (t-test) and interaction effects are evaluated based
on the decision to reject the null hypothesis (Hy) or accept the alternative hypothesis (Ha),
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determined by comparing the p-value to the predetermined significance level («). In this
study, the standard significance levels are set at 1% (« = 0.01) and 5% (a = 0.05). The
following outlines the hypothesis decision-making scenario:

- If the f-value is less than the critical value from the t-table at a p-value > 0.01 or
0.05, then the Hj fails to be rejected at confidence levels of 99% and 95%, respectively.
Consequently, there is insufficient statistical evidence to support the Ha.

- If the calculated t-value is greater than or equal to the critical t-value from the table,
with a p-value < 0.01 or 0.05, then the Hj is rejected at the 99% or 95% confidence level,
respectively, indicating very strong statistical evidence in favour of the Ha.

Third, in addition to hypothesis testing, MRA in the context of this study was also
constructed to examine simultaneous tests (F-tests), determination tests, and classical
assumption tests. These tests were used to assess the model’s feasibility. In the SPSS output,
simultaneous tests are presented in the analysis of variance (ANOVA) table, where the
basis for hypothesis testing involves comparing the calculated F-value with the critical
F-value at significance levels of 1% and 5%. The determination test refers to the model
summary table, which displays the R-squared (R?) and adjusted R? values. If the coefficient
of determination, as reflected in both values, is closer to 1, the model is considered to
have a better fit. For classical assumption testing in this study, a multicollinearity test
was performed to diagnose whether there are symptoms of multicollinearity among the
exogenous variables. This test is indicated by the variance inflation factor (VIF) value. The
accepted threshold for the VIF is that it should not exceed 10, as values below this indicate
the absence of problematic multicollinearity.

4. Results
4.1. Respondents’ Profiles

The respondents in this study were foreign tourists visiting Areia Branca Beach in
Timor-Leste. Table 3 presents the demographics of these tourists, including gender, age
range, country of origin, occupation, monthly salary, and frequency of visits. The face-to-
face survey revealed that male tourists (53.6%) were more prevalent than female tourists
(46.4%). The majority of tourists were aged between 31 and 43 years (42.6%), a proportion
higher than those in other age groups: 44-56 years (32.4%), 18-30 years (20.3%), and over
56 years (4.7%). The countries of origin, based on passports recorded at the immigration
office, also varied, with most tourists coming from neighbouring countries geographically
close to Timor-Leste, such as Australia (39.3%), Indonesia (23.6%), and New Zealand
(13.7%). There were also visitors who travelled from more distant locations to visit Areia
Branca Beach, including Portugal (10.4%), China (9.6%), and others from countries such
as the United Kingdom, Malaysia, the United States, the Philippines, Vietnam, Singapore,
Papua New Guinea, and more (3.3%).

Among the tourists, many are company employees (29.1%), government officials
(19.2%), entrepreneurs (17%), bankers (14.3%), and researchers (12.4%), while the remainder
are unemployed, still in school or university, or housewives (8%). Of the 364 tourists, based
on their average monthly salary (converted into United States Dollars, US$), it was found
that those earning between 3501 and 4500 US$ were the most numerous (35.4%). The second
largest group earned 2501-3500 US$ (22.3%), followed by those earning 1500-2500 US$
(18.4%). Tourists with salaries ranging from 4501 to 5500 US$ accounted for 13.7%, those
earning less than 1500 US$ made up 11.8%, and the smallest group earned more than
5500 US$ (10.2%). Table 3 also shows that, over the last three months (September to
November 2025), at least 59.3% of respondents visited the destination twice, 31% visited
3—4 times, and 9.6% visited more than four times.
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Table 3. Respondent demographics (1 = 364).

Status Characteristics Frequency Percentage (%)
Gender Male 195 53.6
Female 169 46.4
Age range (years) 18-30 74 20.3
3143 155 42.6
44-56 118 324
>56 17 4.7
Country of origin (arrival) Australia 143 39.3
Indonesia 86 23.6
Portugal 38 10.4
New Zealand 50 13.7
China 35 9.6
Others 12 3.3
Occupation Government employee 70 19.2
Company employee 106 29.1
Researcher 45 12.4
Entrepreneur 62 17
Banker 52 14.3
Not working 29 8
Average monthly salary (US$) <1500 43 11.8
1500-2500 67 18.4
2501-3500 81 223
3501-4500 129 35.4
4501-5500 50 13.7
>5500 37 10.2
Frequency of visits (times) 2 216 59.3
34 113 31
>4 35 9.6

4.2. Descriptive Statistics

Descriptive statistics in this study highlight measures of central tendency and dis-
persion for each variable (see Table 4). Firstly, measures of central tendency are based
on the mean, with the interpretation of mean values on a Likert scale of 1-5 (ranging
from ‘highly irrelevant’ to ‘highly relevant’) divided into the following five class inter-
vals: (1) 1-1.8 = very low score, (2) 1.81-2.6 = low score, (3) 2.61-3.4 = moderate score,
(4) 3.41-4.2 = high score, and (5) 4.21-5 = very high score. Secondly, measures of dispersion
include the SD, maximum value, and minimum value. The SD is interpreted as follows:
(1) <1 = low variation (homogeneous responses), (2) 1-1.5 = medium variation (moderate
variation), and (3) >1.5 = high variation (heterogeneous responses).

Table 4. Descriptive statistics of variables.

Variables Mean Maximum  Minimum SD
Content marketing (CM) 3.88 5 2 0.59
Immersive technology (IT) 3.82 5 2.1 0.54
Digital data analytics (DDA) 3.65 49 1.8 0.63
Destination visibility (DV) 3.7 5 2 0.57
Tourist engagement (TE) 3.78 4.8 1.75 0.61

The descriptive statistical results are presented in descending order, encompassing
measures such as the mean, maximum, minimum, and SD for all variables. The highest
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mean value is observed for content marketing at 3.88, while the lowest mean is for digital
data analytics at 3.65. Regarding the maximum values, content marketing, immersive
technology, and destination visibility each have the highest maximum value of 5, whereas
tourist engagement has the lowest maximum value of 4.80. In terms of minimum values,
immersive technology exhibits the highest minimum value at 2.1, while tourist engagement
has the lowest minimum value of 1.75. Finally, considering the SD, digital data analytics
shows the greatest variability with an SD of 0.63, in contrast to immersive technology,
which has the smallest SD of 0.54.

4.3. Questionnaire Data Testing

In accordance with the research methodology design, the feasibility of the question-
naire data was tested in three stages: CMB testing, reliability testing, and validity testing.
First, CMB testing is commonly employed in quantitative questionnaire-based research,
such as those using Likert scales. CMB is assessed by the initial eigenvalues obtained from
principal component analysis (PCA) in SPSS. The three main reference thresholds for CMB
are as follows: (1) <40% = very safe, (2) 40-50% = caution, and (3) > 50% = problematic. Sec-
ond, reliability testing, which measures internal consistency, utilises CA. The five interpreta-
tions of CA values are: (1) <0.6 = poor, (2) 0.6-0.7 = questionable, (3) 0.71-0.8 = acceptable,
(4) 0.81-0.9 = good, and (5) >0.9 = excellent. Third, validity testing assesses the suitability
of the modelling concept based on ITC and EFA. Specifically, 0.3 is considered the safest
threshold in validity testing; however, as alternatives (optional), the following two thresh-
olds may also be referenced: (1) >0.25, which is still acceptable for exploratory research,
and (2) >0.4, which is very good for confirmatory research. In ascending order, the six
interpretations of the KMO measure in EFA are as follows: (1) <0.5 = inadequate for factor
analysis, (2) 0.5-0.6 = very low/poor, (3) 0.61-0.7 = questionable, (4) 0.71-0.8 = moderate,
(5) 0.81-0.9 = good, and (6) 0.91-1 = very good. In addition, based on Bartlett’s test of
sphericity, if the significance value is less than 0.05, it is concluded that the questionnaire
items for a variable are valid.

In summary, the results of the CMB test, reliability, and validity analyses collectively
indicate that the research data are suitable for proceeding to the model testing phase. The
CMB test, conducted using Harman's single-factor method, revealed that the first factor had
an eigenvalue of 7.5 and accounted for 32.6% of the total variance. As this value is below
the 50% threshold, it is concluded that the questionnaire data do not exhibit a CMB problem.
All indicators for the variables—content marketing, immersive technology, digital data
analytics, destination visibility, and tourist engagement—were analysed simultaneously
using PCA without rotation.

Next, the reliability test using CA parameters indicates that one variable, immersive
technology, exhibits excellent reliability (¢« = 0.91). The other variables are content mar-
keting (« = 0.823), digital data analytics (« = 0.854), destination visibility (« = 0.811), and
tourist engagement (« = 0.872). Since all four have CA values ranging from 0.81 to 0.9, they
are classified as good. Table 5 shows that the validity test, measured through ITC, KMO
measure, and Bartlett’s test of sphericity, indicates that the questionnaire data are valid
according to their respective thresholds. For confirmatory research, such as this case study,
the ITC value for the overall statement items is above 0.4, which is considered very good.
This is also directly proportional to the KMO and Bartlett’s test values, which indicate that
the factor analysis is reliable. The variables content marketing (KMO = 0.78; p = 0.000), des-
tination visibility (KMO = 0.77; p = 0.000), and tourist engagement (KMO = 0.79; p = 0.000)
are classified as moderate, as they fall within the range of 0.71-0.8. The other two variables,
immersive technology (KMO = 0.83; p = 0.001) and digital data analytics (KMO = 0.81;
p = 0.000), fall within the range of 0.81-0.9 and are categorised as good.
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Table 5. Test on CMB, reliability, and validity.
CMB Validity
. . Reliabilit
Variables Indicators Initial % of Cumulative Y ITC Barlett's Test
. X u (@) KMO
Eigenvalues Variance (%) (r) (2]

Content marketing (CM) CM1 7.5 32.6 32.6 0.64
CM2 2.85 12.4 45 0.67
CM3 2.1 9.1 54.1 0.823 0.65 0.78 0.000
CMm4 1.75 7.6 61.7 0.63
CM5 1.5 6.5 68.2 0.76

Immersive technology (IT) IT1 1.25 5.4 73.6 0.73
112 1.1 4.8 78.4 0.75
IT3 0.95 4.1 82.5 091 0.77 0.83 0.001
IT4 0.85 3.7 86.2 0.74
IT5 0.8 3.5 89.7 0.66

Digital data analytics (DDA) DDA1 0.7 3 92.7 0.61
DDA2 0.6 2.6 95.3 0.854 0.64 0.81 0.000
DD3 0.5 2.2 97.5 0.62
DDA4 0.35 15 99 0.67

Destination visibility (DV) DV1 0.2 0.9 99.9 0.71
DVv2 0.05 0.2 100 0.811 0.66 0.77 0.000
DV3 0.03 0.1 100 0.69
DV4 0.01 0 100 0.65
DV5 0.01 0 100 0.73

Tourist engagement (TE) TE1 0 0 100 0.7
TE2 0 0 100 0.872 0.75 0.79 0.000
TE3 0 0 100 0.68
TE4 0 0 100 0.72

4.4. Modelling Feasibility Testing

Using SPSS version 28 software, the feasibility testing of this research model was
conducted based on the F-test, coefficient of determination, and multicollinearity. For the
F-test, significance levels of 1% and 5% were employed. The critical F-values from the
F-distribution table were 4.65 at the 1% significance level and 3.02 at the 5% level. The
calculated F-value was then compared with these critical values. Generally, the guidelines
for interpreting R? values are as follows: (1) >0.75 = very strong, (2) 0.51-0.75 = strong,
(3) 0.25-0.5 = moderate, and (4) <0.25 = weak. Adjusted R?is preferred for models with
more than one exogenous variable, as it accounts for the number of variables included. Al-
though there are no standard guidelines for Adjusted R? and its interpretation depends on
context, a value of > 0.4 is commonly considered acceptable in social research (Ozili, 2023).
Multicollinearity testing, based on VIF values, is used to assess whether an exogenous vari-
able has a very strong relationship with other exogenous variables. The following criteria
are applied to VIF values: (1) VIF < 5 = very good, (2) VIF between 5 and 10 = caution, and
(3) VIF > 10 = problematic.

Table 6 presents the results of the F-test, which, at a 5% significance level, indicates
that in the first model, content marketing and immersive technology have a significant
simultaneous effect on digital data analytics (F = 34.912 > 3.02; p = 0.016 < 0.05). In
the second model, content marketing and digital data analytics also significantly affect
destination visibility simultaneously (F = 29.864 > 3.02; p = 0.019 < 0.05). By contrast, ata 1%
significance level, the third model demonstrates that immersive technology and digital data
analytics have a significant simultaneous effect on tourist engagement (F = 38.527 > 4.65;
p =0.000 < 0.01).

The following empirical calculation discusses the determination test, which includes
two parameters: R? and adjusted R?>. Among the models considered, the third model is
the most robust, as tourist engagement—shaped by immersive technology and digital data
analytics—exhibits the highest R? value of 0.848. This indicates that 84.8% of the variance in
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tourist engagement can be explained by these two exogenous variables, with the remaining
15.2% attributed to residual factors outside the model. The first model addresses digital
data analytics, determined by content marketing and immersive technology, with an R? of
0.712 and a residual of 0.288. The second model focuses on destination visibility, influenced
by content marketing and digital data analytics, and has an R? of 0.669, leaving a residual
of 0.331. In summary, the third model is classified as very strong, given its R? exceeds
0.75. The first and second models are considered strong, with R? values ranging between
0.51 and 0.75. The adjusted R? values for the first, second, and third models are 0.701,
0.548, and 0.837, respectively, all above 0.4, indicating that the models possess adequate
explanatory power and are classified as good. The final test of the model’s feasibility was
the multicollinearity test. The VIF values were 2.243 for the first model, 3.215 for the second,
and 1.287 for the third. Since all VIF values were below 5, it was concluded that the models
were robust and free from multicollinearity.

Table 6. F-test, determination, and multicollinearity.

Models Simultaneous Test Determination Test Multicollinearity Test (VIF)
F-Statistics p R? Adjusted R?

Model 1 34.912 0.016 * 0.712 0.701 2.243

Model 2 29.864 0.019 * 0.669 0.548 3.215

Model 3 38.527 0.000 ** 0.848 0.837 1.287

Noted: * p < 5% and ** p < 1%.

4.5. Hypothesis Testing

In this session, hypothesis testing is divided into three parts. Each variable is assigned
a code or label corresponding to its respective abbreviation. First, the partial relationship
between content marketing and immersive technology on digital data analytics is examined.
Second, the partial relationship between content marketing, immersive technology, and
digital data analytics on destination visibility and tourist engagement is analysed. Third,
the interaction effect between content marketing and immersive technology on destination
visibility and tourist engagement, moderated by digital data analytics, is investigated. In
accordance with the methodological design, decisions are based on a comparison between
the calculated t-value and the critical t-value from the ¢-distribution table, using significance
levels of 1% (2.617) and 5% (1.968).

Table 7 summarises the ten hypotheses tested. Hla and H1b were accepted be-
cause content marketing significantly influenced digital data analytics (¢ = 4.29 > 2.617;
p =0.000 < 0.01) and destination visibility (f = 1.98 > 1.968; p = 0.049 < 0.05). H2a was
accepted as immersive technology significantly influenced digital data analytics (t = 3.47
> 2.617; p = 0.006 < 0.01), whereas H2b was rejected because immersive technology did
not significantly influence tourist engagement (t = 1.37 < 1.968; p = 0.171 > 0.05). Other
estimations also showed that digital data analytics significantly impacts both destination
visibility (t = 5.39 > 2.617; p = 0.000 < 0.01) and tourist engagement (f = 2.44 > 2.617;
p =0.014 < 0.01), thus H3a and H3b were accepted.

In practice, specifically regarding interaction effects, it was found that content mar-
keting, when moderated by digital data analytics, had a significant effect on destination
visibility (t =2.03 > 1.968; p = 0.033 < 0.05). Conversely, immersive technology moderated
by digital data analytics had no significant effect on destination visibility (f = 1.24 < 1.968;
p =0.217 > 0.05). Hence, H4a is accepted, and H4b is rejected. The final hypothesis test-
ing revealed that H5b was accepted, while H5a was rejected. This was evidenced by
immersive technology moderated by digital data analytics affecting tourist engagement
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(t=24>1.968; p = 0.018 < 0.05). Content marketing moderated by digital data analytics
did not significantly influence tourist engagement (t = 1.56 < 1.968; p = 0.12 > 0.05).

Table 7. Recapitulation on hypothesis testing.

Standardized Standard Error

Linkages (Hypotheses) Coefficient (B) (SE) t-Statistics  Sig. (p)
CM — DDA (H1a) 0.352 0.082 4.29 0.000 **
CM — DV (H1b) 0.178 0.09 1.98 0.049 *
IT — DDA (H2a) 0.295 0.085 3.47 0.006 **
IT — TE (H2b) 0.121 0.088 1.37 0.171
DDA — DV (H3a) 0.421 0.078 5.39 0.000 **
DDA — TE (H3b) 0.198 0.081 244 0.014*
CM x DDA — DV (H4a) 0.152 0.075 2.03 0.033 *
IT x DDA — DV (H4b) 0.089 0.072 1.24 0.217
CM x DDA — TE (Hba) 0.114 0.073 1.56 0.12
IT x DDA — TE (H5b) 0.168 0.07 2.4 0.018 *

Noted: * p < 5%, * p < 1%, and x = interaction effect.

5. Discussion

The synthesis in this study was developed to analyse the relationship between content
marketing and immersive technology on destination visibility and tourist engagement
through digital data analytics. Specifically, regarding partial effects, in addition to content
marketing and immersive technology, digital data analytics also functions as an exogenous
variable influencing destination visibility and tourist engagement. Concerning interaction
effects, digital data analytics acts as a mediator in the relationship between content market-
ing and immersive technology on destination visibility and tourist engagement. Empirical
evidence affirms that transformations in content marketing significantly enhance digital
data analytics and destination visibility. Moreover, the expansion of immersive technology
positively impacts the improvement of digital data analytics. Unexpectedly, digital data
analytics can increase both destination visibility and tourist engagement. Content market-
ing, facilitated by digital data analytics, further enhances destination visibility. Likewise,
digital analytics serves as a bridge in utilising immersive technology to promote tourist
engagement. Based on the research findings, several coherent and contradictory journals
support and justify the empirical literature debate.

First, content marketing for digital data analytics and destination visibility is an
essential part. Most specific studies on the use of content analytics for visibility pertain to
digital tourism marketing, which shows a positive trend in employing data within content
strategies to analyse and measure destination visibility (Pahabol et al., 2024). Regarding
awareness and destination visits in Indonesia, Sari et al. (2023) explain that targeted digital
content marketing not only stimulates interest in visits by inviting information searches
but also broadens the reach of destinations through digital platforms via analytics such
as page visits, user interactions, and other engagement metrics. These metrics are crucial
for evaluating marketing performance, particularly the online visibility of Areia Branca
Beach. Contemporary studies review that digital content marketing enhances the visibility
of tourist destinations in the digital sphere through strategic content shared via visual
campaigns, websites, and social media. The utilisation of digital data analytics, such as
platform insight metrics and user engagement, enables destination managers to adjust
promotional strategies and monitor content performance in real time. This data-driven
approach simultaneously strengthens the image of tourist destinations and drives an
increase in global visitor numbers (Saputra, 2023).
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Second, immersive technology for digital data analytics and tourist engagement. A
publication by Parab (2025) in the field of immersive analytics explains that immersive
technologies such as VR, AR, and a combination of the two, known as extended reality (XR),
represent a breakthrough in enhancing digital data visualisation and analytics through
a three-dimensional (3D) environment, compared to traditional two-dimensional (2D)
interfaces. This advancement aids user engagement, exploration, and understanding of
multi-dimensional data patterns. In addition to enriching data visualisation and facilitating
collaborative and spatial interactions, the application of immersive analytics at Areia
Branca Beach still faces obstacles related to limitations in system and hardware integration
across various areas of digital analytics. The presence of immersive technology does not
directly impact tourist engagement, as nuances such as the sensation of presence in a virtual
environment do not necessarily increase user engagement or satisfaction without contextual
elements and configured authenticity. Therefore, tourist engagement depends more on a
realistic experience than on the technology itself. In cultural tourism in China, for example,
Chang and Chiang (2022) note that immersion does not automatically drive user satisfaction,
even when VR technology is implemented, suggesting that its role in tourist engagement
remains conditional and dependent on other factors, such as authentic experiences.

Third, digital data analytics enhances destination visibility and tourist engagement.
Utilising digital data analytics as an alternative means of assessing tourism destination
visibility—through UGC, social media, search engines, and real-time big data—enables
managers of Areia Branca Beach to better understand tourist behaviour and preferences.
Consequently, marketing strategies can be refined to emphasise online exposure, appeal,
and uniqueness. This approach aligns with the paper by Yannacopoulou and Kallinikos
(2025), which employed a big data analytics system to evaluate tourist perceptions of
destinations in Kastoria, Northern Greece, via online reviews. Their findings assist des-
tination managers in mapping attributes that enhance competitiveness and the image of
destinations, thereby driving brand awareness and exposure through digital channels.
At Areia Branca Beach, digital data analytics has successfully fostered tourist engage-
ment by enabling destination marketers to understand and process online data. This
allows them to tailor interactions, digital experiences, and content to visitor preferences,
thereby encouraging positive behaviour and active participation on digital platforms. At
the international level, digital data analytics also strengthens emotional connections with
destinations through critical reviews, supported by over one hundred empirical studies.
These studies affirm that digital marketing strategies—largely shaped by data analytics
to assess engagement metrics such as click-through rates, user reviews, and social media
interactions—are effective (Christou et al., 2025). The positive impact on tourist behaviour
and user engagement, as evidenced by quantitative interviews at World Heritage sites, sug-
gests that digital features such as AR and VR, explored through digital data, can stimulate
greater visit intentions, recommendations, and enthusiasm.

Fourth, content marketing and immersive technology enhance destination visibility
through digital data analytics. de Souza et al. (2025) describe how digital content market-
ing, delivered via platforms such as websites and social media, can positively influence
destination image and exposure by conveying narrative and visual information that at-
tracts potential tourists to Brazil. Notably, this leads to increased destination visibility
by strengthening brand awareness and improving search engine results. More broadly,
the development of digital data analytics—including content interaction metrics, search
behaviour, and engagement metrics—optimises content strategies by tailoring them to au-
dience preferences, thereby making content production more meaningful and transforming
destination visibility in the online space (D. Zhou, 2024). Essentially, the integration of
content marketing and data analytics has also been emphasised by Christou et al. (2025)
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as a vital point of an effective digital marketing strategy, as data-driven insights enable
destination managers to target the appropriate audience groups while refining content
messages to reach multiple channels.

The immersive technology implemented by the managers of Areia Branca Beach does
not automatically undergo digital data analytics; consequently, its impact on enhancing the
visibility of tourist destinations and refining their image through informative and engaging
virtual experience channels has yet to be realised. For tourists, the immersive experience
during their visit is not digitally or interactively represented, as current digital data analytics
are not yet capable of accurately assessing preferences, visit intentions, or user profiles.
Although immersive technologies such as AR, VR, and XR offer significant potential for
interaction and compelling data visualisation—owing to their benefits in compiling digital
data analytics more effectively—they have not yet demonstrated consistent success in
real-world applications. This is primarily due to challenges including limited adoption,
interaction design issues, and user cognitive load outside controlled experimental settings.
According to Klein et al. (2022), these technological limitations affect analytical performance,
which often depends heavily on user characteristics and task scale, thereby restricting
its applicability and necessitating further exploration to establish measurable analytical
benefits over traditional methods. A study conducted in Thailand claims that immersive
VR experiences systematically influence travel intentions and destination image—both
of which are important components of destination visibility. Immersive technology can
serve as a tool to attract audience attention and promote destinations when combined with
measurable, data-driven digital marketing strategies (Kieanwatana & Vongvit, 2024).

Fifth, the impact of content marketing and immersive technology on tourist engage-
ment through digital data analytics. Some literature reviews in tourism highlight that,
although data-driven marketing strategies and digital content marketing are widely dis-
cussed, empirical evidence of their impact on visitor engagement is often inconsistent or
anomalous, particularly when digital analytics are employed solely for content optimisation
or as tools without fostering in-depth interaction that encourages active user participation
(Kurolov et al., 2025). Current MRA estimation results indicate that content marketing,
when moderated by digital data analytics, is not significantly related to tourist engagement.
This finding aligns with a systematic and meta-analytical study of destinations in two
regions of Eastern Thailand, namely Rayong and Chonburi, as observed by Sharafuddin
et al. (2024). Many digital marketing initiatives—including personalised content on social
media—often influence destination awareness and behavioural intention through mediat-
ing variables such as destination image and service quality. However, they do not always
lead to a significant increase in tourist digital engagement directly, unless supported by
intensive contextual conditions and additional mediating factors. This suggests that digital
data analytics alone are insufficient to optimise content marketing for enhancing tourist
engagement. Content that is closely aligned with a compelling narrative, high destination
quality, and the actual experience itself is necessary to elicit positive engagement.

Immersive technology, implemented by destination managers with the support of
digital data analytics, has been shown to increase tourist engagement at Areia Branca
Beach. This latest evidence aligns with several previous empirical studies on the subject.
In their review, Fan et al. (2022) explain that immersive technology can enhance tourist
engagement across different geographical locations by providing a more immersive ex-
perience. Features such as digital narratives, visual realism, and 3D interactions evoke
emotional responses and a sense of presence among visitors engaging with destination con-
tent. These responses are then captured through digital data analytics metrics, allowing for
a quantitative assessment of engagement intensity. In coastal cities in China with cultural
heritage and museum destinations, digital data analytics improves the sophistication of
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immersive technology by providing insights into behavioural patterns, user preferences,
and interaction duration, thereby enabling the optimisation of immersive content. This
results in a more contextualised and personalised digital experience for tourists, leading to
greater engagement (Y. Zhang et al., 2025). For other destinations, such as historical sites in
China—for example, the Porcelain Temple Online Museum (PTOM)—L. Chen et al. (2025)
confirm that integrating user-centric analytics (UCA) with immersive platforms fosters
visitor engagement by measuring metrics such as emotional attachment time, interaction
time, and level of participation in content. These metrics can help destination managers
transform and adapt linear digital experience strategies.

6. Conclusions

The study examines the relationship between content marketing (CM) and immersive
technology (IT) on destination visibility (DV) and tourist engagement (TE), with digital
data analytics (DDA) as a moderating factor. Based on the proposed and empirically tested
hypotheses, the main findings are as follows: (1) CM significantly increases both DDA
and DV; (2) IT significantly increases DDA, but its impact on TE is negative; (3) DDA
significantly enhances both DV and TE; (4) DDA significantly moderates the relationship
between CM and DV but does not influence the relationship between IT and DV, which is
insignificant; and (5) IT, when moderated by DDA, significantly affects TE, whereas DDA
does not have a significant moderating effect on the relationship between CM and TE.

The findings of this study verify the existence of a complex relationship between CM,
IT, DDA, DV, and TE. From these direct and indirect causal relationships within the context
of sustainable tourism, the empirical findings enrich the literature on digital tourism mar-
keting by showing that the effectiveness of CM or IT is not universal but highly dependent
on the capacity to utilise digital data. This challenges deterministic assumptions in tourism
technology marketing theory. Also, this study introduces a conceptual integration of con-
tent marketing theory, immersive technology, and data-driven tourism governance—an
area seldom emphasised in previous research, particularly in coastal destinations within
emerging markets. Replicating the scope of sustainable tourism theory by positioning
DDA as a key instrument bridging digital innovation and tourist behaviour outcomes
represents a novel and valuable development. Although the conceptual framework devel-
oped using moderated regression analysis (MRA) addresses a gap in the existing empirical
literature, there are limitations in the research design that have valuable theoretical implica-
tions for future studies. Firstly, the sample size was limited to only 364 respondents at a
single location (Areia Branca Beach, Timor-Leste), which restricts the generalisability of
the findings across different tourism contexts. Therefore, scholars specialising in tourism
marketing and management should consider a more diverse population across multiple
destinations and locations to test the consistency of the relationships between variables.
Secondly, the primary constructs and variables, such as CM and IT, were predominantly
assessed through tourist perceptions, which may introduce subjective bias. In light of these
limitations, future research could adopt objective indicators or data triangulation methods
to strengthen the validity of the measurements. Thirdly, although MRA has proven effec-
tive in testing variable interactions, this approach does not capture causality or the more
dynamic temporal relationships between content, technology, and tourist engagement.
The next study should utilise structural equation modelling (SEM) to examine not only
moderation effects but also mediation effects and to navigate their application within mixed
modelling that integrates complex mediation—-moderation relationships. In addition to
SEM, longitudinal designs enable in-depth analysis of long-term relationships. At the very
least, the theoretical implications highlight the need for refinement and updating of both
methodology and conceptual frameworks, encouraging a more holistic understanding of
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the role of DDA in moderating the influence of CM and IT on destination visibility and
tourist engagement within the context of sustainable tourism.

Recommendations for both national (central) and regional governments, as regulators,
are to formulate data-driven tourism policies, with DDA serving as a fundamental pillar in
the development of destination management and marketing strategies. Given that DDA
has been demonstrated to significantly enhance destination visibility and tourist engage-
ment, it is advisable for the government to invest in data infrastructure to strengthen the
collection and processing of tourist data through the establishment of a specialised organ-
isation comprising a team with specific expertise in DDA. The government should also
promote capacity building in the field of digital analytics. Furthermore, public policy must
be committed to selectively promoting the integration of immersive technologies based
on identified needs. Recognising that the relationship is not always directly significant,
supporting programmes and regulations should aim to foster a collaborative digital ecosys-
tem among the government, local communities, the media, and business stakeholders to
support sustainable tourism. To achieve two-way synergy, the Ministry of Tourism, Trade
and Industry (MTTI) of Timor-Leste, as a vital stakeholder in the relevant sector, is advised
to enhance the capacity of the DDA by implementing integrated tourism data management
regulations. This will enable the maximisation of evidence-based content marketing and
immersive technology strategies. At the macro level, MTTI should collaborate with the
aforementioned stakeholders to leverage technological advancements in accordance with
the characteristics of the Areia Branca Beach destination, particularly addressing the needs
of tourists. In addition to strengthening sustainable governance through the development
of human resource competencies to foster digital marketing innovation, this public institu-
tion must prioritise supportive regulations, including budget allocations oriented towards
long-term destination management.

In practice, managers of Areia Branca Beach are advised to prioritise data-driven
content marketing by leveraging DDA results to create content formats, messages, and
distribution channels that optimally enhance the destination’s visibility. The finding that
DDA-moderated immersive technology significantly impacts tourist engagement shows
that the implementation of technologies such as AR and VR should focus on creating
interactive experiences tailored to visitor preferences, rather than merely adopting the
technology itself. Therefore, as with destination managers elsewhere, they need to integrate
immersive technology into a holistic tourism experience strategy, supported by careful
performance monitoring using data to strengthen tourist engagement. Tourism economic
practices should optimise the use of DDA as a foundation for business decision-making,
enabling investments in content marketing and immersive technology to be channelled
more efficiently in line with tourist preferences and behaviour. At the local level, eco-
nomic actors must harmonise digital experience-based business models with sustainable
values, ensuring that increased destination visibility and tourist engagement translate into
strategic economic benefits without neglecting the social aspects of the destination or its
environmental carrying capacity.
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Abbreviations

The following abbreviations are used in this manuscript:

2D Two-dimensional

3D Three-dimensional

Al Artificial intelligence
ANOVA Analysis of variance

AR Augmented reality

CA Cronbach’s alpha

CM Content marketing

CMB Common method bias
COVID-19  Coronavirus disease 2019
DDA Digital data analytics

DV Destination visibility

EFA Exploratory factor analysis
FPC Finite population correction
GDP Gross domestic product
KMO Kaiser-Meyer-Olkin

MRA Moderated regression analysis
IT Immersive technology

ITC Item-total correlation

PTOM Porcelain Temple Online Museum
pP2P Peer-to-peer

PCA Principal component analysis
SD Standard deviation

SEM Structural equation modeling
SPSS Statistical Package for the Social Sciences
SRS Simple random sampling

STI Sustainable Tourism Index
TE Tourist engagement

ToF Top-of-feed

UCA User-centric analytics

UGC User-generated content

Us$ United States Dollar

VIF Variance inflation factor

VR Virtual reality

WoM Word-of-mouth

XR Extended reality
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