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G oW

Abstract: Digital transformation is reshaping business strategies and driving innovation
across various industries including Cultural Heritage (CH) and tourism. Digital tech-
nologies, such as eXtended Reality (XR) and the Internet of Things (IoT), are increasingly
being adopted to enhance visitors’ experiences, foster interactive engagement, and promote
cultural knowledge. Despite the growing number of digital solutions proposed in the CH
sector, several challenges remain in differentiating digital products and services, includ-
ing matching industry needs and user expectations. This aspect is of particular interest
when dealing with small and medium enterprises (SMEs), which often suffer from limited
resources. Therefore, to design an effective digital solution, like a cloud-based platform
for tourism and heritage applications, it is essential to first identify the key requirements,
expectations, and preferences of SMEs and customers. This study presents the findings of a
survey-based analysis conducted among 122 CH and tourism professionals, focusing on
the most relevant features, services, and functionalities that such platforms should inte-
grate. Results indicate a strong demand for cloud-based solutions that incorporate XR, IoT,
sensors, and smart devices to collect context data and deliver personalized, immersive, and
context-aware experiences. These insights suggest valuable practices for the development
of digital tools that effectively support cultural organizations in engaging visitors.

Keywords: cultural heritage; tourism; industry; visitor experience; user experience; immersive
technology; cloud; extended reality; design; survey

1. Introduction

The Cultural and Creative Industry (CCI), which encompasses the cultural heritage
(CH) and tourism sectors, is nowadays significantly influenced by digital solutions, like
digital products and services, due to the increasing adoption of digital technologies. Indeed,
the digital transformation process is reshaping business development strategies, driving in-
novation, and creating new opportunities in different industries, including CCI [1]. Digital
solutions are redefining how cultural and tourism experiences are designed, delivered, and
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consumed [2]. Emerging technologies such as eXtended Reality (XR), the Internet of Things
(IoT), and cloud computing are playing a pivotal role in enhancing visitor engagement,
enabling interactive and immersive experiences, and optimizing the management of cul-
tural assets. These advancements facilitate data-driven decision-making, visitor journeys
customization, and the integration of smart services, which, in turn, contribute to the
sustainability and competitiveness of cultural and tourism enterprises [3]. This aspect is
particularly critical for small and medium enterprises (SMEs) which, compared with big
organizations, may suffer from limited resources, and face significant challenges, such as
financial constraints and organizational boundaries [4].

The exploration and exploitation of digital technologies in the CH and tourism do-
mains allow for enhancing local attractions, promoting cultural sites, and commercializing
products and services [5]. Technologies have been tested in different domains of CCI, such
as theatre [6], cinema [7], dance [8], music [9], and gaming [10], and for several purposes,
from live streaming and distribution of the performing arts [11], to digital promotion and
dissemination [12], advanced contents demonstration of events [13], human—-computer
interaction [14], and immersive user experiences [15]. In addition, digital platforms for the
tourism sector play a key role not only in the provision and commercialization of a com-
prehensive experience to visitors, but also in networking service providers (e.g., transport,
accommodation, restaurants), tourism stakeholders (e.g., tour organizers, tour operators,
travel agencies), and consumer goods seller (e.g., local markets, companies and other small
and medium enterprises (SMEs)) [16].

Despite these advancements, many organizations within CCI still face challenges in
effectively adopting and leveraging digital solutions. This aspect is also critical considering
the various cloud platforms and digital applications that have been designed, developed,
and delivered on the market. Issues such as technological fragmentation, lack of interoper-
ability, real-time technical efficiency, consistent contents tracking, friendly user interfaces,
registration techniques, and the need for tailored solutions that align with the specific
needs of cultural institutions and tourism operators remain critical [17]. Addressing these
challenges is key to ensuring that digital transformation fosters inclusive, sustainable, and
value-driven growth in the sector, by also satisfying the need of intuitive user interactions
and successful visitor engagement [18]. Additionally, considering the plentiful literature,
there is a need for differentiation of commercial offers in the reference market [19]. Differ-
entiation is essential to address the challenges and opportunities presented in rural and
central markets. This involves balancing the preservation of cultural values with market
demands and ensuring that heritage products remain authentic and valuable [20].

Therefore, before designing and developing a novel digital solution for the CH domain,
such as a cloud-based platform for tourists, it is of interest to comprehensively understand
the key needs and expectations of SMEs operating in the CH and tourism industry, as well
as of customers and visitors, and to address them through innovative products and services.

Considering these issues, technologies like IoT and XR are rapidly advancing, not
only in fields like manufacturing [21] and healthcare [22,23], but also in the field of virtual
heritage for enhancing user experiences, by leveraging perceptions, emotions, and interac-
tions, and promoting cultural knowledge [12]. Indeed, the digitalization of heritage sites
and archaeological locations is fundamental for the worldwide and more effective sharing
of local culture and rural places. Also, enabling technologies allow for transversal access of
cultural values with the provision of inclusive solutions that go beyond critical issues such
as distances or disabilities [24].

Compared to traditional experiences, Augmented Reality (AR), Virtual Reality (VR),
and Mixed Reality (MR) enhance visitors’ engagement by stimulating their senses, emotions,
and cognitive processes [25,26]. XR technologies empower users to enrich their cultural site
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experiences by overlaying the physical environment with various forms of virtual content,
including textual information, 3D models, animations, and audio [25]. Basically, this is
possible with the use of virtual information integrated in the real environment through
the implementation of enabling devices, such as smart viewers, displays, mobile devices,
handheld device, and software applications and platforms [27,28].

At the same time, mobile devices such as smartphones and tablets provide instant
access to relevant information, facilitate navigation to Points of Interest (POls), and allow
users to explore digital content, share recommendations, leave feedback, and receive de-
tailed insights on specific attractions. Additionally, digital platforms play a crucial role in
managing and integrating both real and virtual elements, ensuring seamless interaction
between the physical and digital realms [29]. In this context, the incorporation of beacon
sensors, smart devices, and IoT is essential for collecting real-time data and transforming
conventional heritage sites into intelligent, adaptive environments. By leveraging digital
technologies, cultural institutions and tourism operators can offer more interactive, person-
alized, and immersive experiences, thereby enhancing visitor engagement and promoting
deeper cultural understanding.

On top of this overview, the paper aims to investigate what are the key innovative
elements that need to be considered by SMEs operating in the CH and tourism sector
when dealing with the design and development of digital solutions, such as cloud-based
platforms and applications for tourists, to satisfy user interests and expectations. There-
fore, the study addresses the following research question: What are the most important
needs of tourism SMEs with respect to the use of digital platforms aiming to enhance the
customer offer?

Through an empirical investigation based on quantitative data, the study includes the
design and development of a survey-based questionnaire, and its administration to CH
and tourism professionals. The study, therefore, highlights the most important needs and
expectations of SMEs in the tourism sector linked with customers’ preferences. The results
indicate a strong demand for cloud-based solutions that incorporate XR, IoT, sensors, and
smart devices to collect site data and deliver personalized, immersive, and context-aware
experiences. Therefore, while rooted in a specific regional context, the findings of this
study provide transferable insights that may benefit other areas of the world, especially
those with distributed heritage assets, growing tourism sectors, and the need for accessible,
scalable, and user-centered digital platforms.

The remainder of the paper is structured as follows: Section 2 highlights the main
scientific contributions related to the design of digital solutions and the application of digital
technologies in the CH and tourism industry; Section 3 introduces the methodological
approach adopted in this study, which relies on the development and administration of a
survey-based questionnaire for collecting and analyzing empirical data; Section 4 describes
the results of the analysis; Section 5 critically presents the main findings of the study by
also proposing a set of best practices for guiding the development of digital solutions in
CH; Section 6 concludes the paper.

2. Theoretical Background
2.1. Immersive Technology Applications for Advanced Cultural Experience

The adoption of digital technologies in the CH and tourism sectors has significantly
transformed the way heritage sites are managed, presented, and experienced. These
advancements are not only improving accessibility and preservation but also redefining
visitor engagement by offering more interactive and personalized experiences [30,31].
Digital tools enable cultural institutions to bridge the gap between tradition and innovation,
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ensuring that historical and artistic assets remain relevant in the modern era while reaching
wider and more diverse audiences.

A key area of focus is the integration of the IoT, beacon sensors, and smart devices,
which facilitate real-time data collection and monitoring from real cultural and archeo-
logical sites. Particular attention is also addressed to user data, including users’ behavior
on-site and off-site [32]. These technologies provide valuable insights into visitors” habits,
preferences, and movement patterns, allowing institutions and SMEs to optimize site man-
agement, improve crowd control, and enhance security. Additionally, the implementation
of data analytics tools enables the processing and interpretation of vast amounts of infor-
mation, leading to more informed decision-making, and the ability to offer personalized
recommendations tailored to individual visitor interests [32].

XR technologies play a crucial role in creating more engaging and memorable ex-
periences. XR enhances the sense of presence and interaction within cultural sites by
merging the physical and digital worlds, allowing visitors to explore historical narratives,
interact with virtual reconstructions, and engage in gamified learning experiences [12].
These innovations not only improve knowledge transfer but also foster a deeper emotional
connection between visitors and heritage, ultimately transforming cultural tourism into a
more dynamic and meaningful journey.

The tourism industry encompasses a variety of CH sites, ranging from indoor locations
like museums to open-air spaces such as historic city centers and archaeological sites. A
vast body of research has explored the application of different technologies, including XR,
for a range of purposes aimed at enhancing visitor experiences [3].

For example, Bekele [33] developed a cloud-based MR application for the HoloLens,
designed to enhance museum visits through multi-user collaborative interactions. This
system utilizes a walkable MR map as an interactive tool, allowing users to manipulate 3D
models of artifacts in a virtual space, fostering both engagement and educational benefits.
Likewise, Debandi et al. [34] adapted MR technology for outdoor heritage environments by
creating an intelligent guide application. This solution streams images from an immersive
device to a remote visual search engine. Utilizing the Vuforia system, the application
matches captured images with a database, recognizes objects, and then delivers augmented
virtual content, enriching visitors” exploration of cultural landmarks. Additionally, Litvak
and Kuflik [35] developed an outdoor navigation system that leverages localization and
orientation technology to identify sites and objects. By storing the coordinates of POls, the
system provides visitors with digital information when they approach specific locations,
offering a more interactive and informative exploration.

Balbi and Marasco [36] showcased how digital applications can enhance access to
CH content for individuals with disabilities. Their study focused on the development of a
VR scenario aimed at fostering cultural engagement while ensuring inclusivity for users
with motor difficulties. By involving individuals with disabilities from the early stages of
development, the researchers adhered to the principles of User-Centered Design (UCD),
tailoring the experience to their specific needs. Creating accessible design for both disabled
and non-disabled users can highlight challenges and tensions, influencing SMEs’ attitudes
in accessible design [37]. Another compelling example is a VR application designed to
facilitate virtual visits to the Cancho Roano archaeological site in Spain [38]. This immersive
solution was specifically developed to accommodate wheelchair users, allowing them to
explore the site without the physical constraints typically present in such environments.
The system integrates a VR headset with a motion simulator and a haptic interface, enabling
users to experience tactile sensations, such as variations in ground texture and surface
inclinations beneath their wheelchair. This combination enhances realism, providing a more
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engaging and authentic experience that replicates the physical sensations of navigating the
site in person.

Additionally, immersive technologies have also been increasingly adopted for the
long-term management and preservation of CH sites. These advancements allow experts
to digitize, monitor, and analyze heritage structures more efficiently, ensuring their con-
servation while improving accessibility to critical data. Masciotta et al. [39] introduced
an MR-based methodology for heritage inspection and digital documentation. Through
the use of specific devices, inspectors can access a virtual representation of a CH site,
enabling them to retrieve or update technical details, such as previous assessment reports,
structural measurements, or newly collected data. This system integrates standardized
protocols for documentation, classification, and risk assessment, offering an objective and
data-driven approach to evaluating the condition of heritage assets. Such a method not
only enhances conservation efforts but also enables more effective intervention planning
by streamlining the information retrieval process. Similarly, Teruggi et al. [40] developed a
framework for handling large-scale 3D point cloud data, applying it to significant historical
structures, such as the Temple of Neptune in Paestum, Milan Cathedral, and Bologna’s
porticoes. Using a head-mounted display, users can explore high-resolution digital models
of entire buildings or zoom in on intricate architectural details. This capability serves
multiple purposes: it enhances the visitor experience by allowing virtual exploration with
information hotspots and interactive content while also supporting conservation efforts by
facilitating close-up inspections without physical intervention.

The integration of these digital tools not only modernizes the management of CH sites
but also contributes to their sustainable preservation. By reducing the need for direct human
contact with fragile structures and enabling remote analysis, MR and 3D visualization
technologies offer invaluable solutions for maintaining heritage sites while simultaneously
enriching public engagement and educational opportunities. These studies demonstrate
the versatility of XR technologies in both indoor and outdoor CH sites, underlining their
potential to create immersive, educational, and engaging cultural experiences through
real-time interaction, enhanced digital content delivery, providing an alternative way to
enjoy cultural value, such as through gamification, storytelling, and immersion [12,41].

2.2. Tips and Attributes for Designing Cloud-Based Solutions for CH

Beyond traditional cloud-based platforms, more advanced digital solutions are emerg-
ing that integrate multiple cutting-edge technologies to enhance tourism experiences. These
next-generation platforms leverage immersive tools, real-time data processing, and interac-
tive features to create more engaging, informative, and sustainable experiences for visitors.
A well-structured cloud system can enhance visitor experiences, facilitate real-time informa-
tion access, and optimize resource management while ensuring scalability and security [42].
By analyzing significant applications and case studies available in the existing scientific
literature, key insights can be gathered to guide the conceptualization and design of an
integrated, cutting-edge cloud-based solution for the CH and tourism industries.

A compelling example is presented in [43], where a cloud-based mobile application
for cultural tourism in Malaysia was developed using Amazon Web Services (AWS). The
application architecture follows a three-layer model: front-end, middleware, and back-end.
The front-end, designed for Apple devices, offers an interactive map that displays cultural
attractions, calculates distances, and provides detailed information. It is built using Xcode
and integrates SQLite for offline data management, ensuring usability even in areas with
limited connectivity. The middleware functions as a web service, converting relational
database content into XML output to communicate with the mobile application. This layer,
developed with PHP, processes HTTP requests efficiently, enabling seamless data exchange
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between the front-end and back-end. The back-end leverages AWS infrastructure, utilizing
Amazon EC2 for hosting the web server, Amazon RDS for managing the MySQL database,
and Amazon S3 for secure data storage. These cloud components ensure scalability, secu-
rity, and performance optimization, allowing the application to handle fluctuating traffic
demands while maintaining efficient resource allocation. This case study highlights the
advantages of cloud technology in cultural platforms, demonstrating their ability to deliver
real-time content, ensure data security, and support dynamic scalability.

Similarly, the ECOPACAYA 4.0 platform [44], developed as part of the Tourism 4.0
initiative, was designed to enrich ecotourism in the Peruvian Amazon by integrating a
combination of AR, geo-localization, cloud computing, and gamification. The platform
aims to provide visitors with an interactive and educational journey through the jungle
while promoting responsible and sustainable tourism practices. One of the key strengths
of ECOPACAYA 4.0 lies in its real-time geo-localization capabilities, which allow users to
receive contextualized information about their surroundings, access interactive AR content,
and navigate through the dense rainforest with enhanced safety and guidance. The AR
features enable users to visualize digital overlays, such as historical reconstructions, eco-
logical insights, and wildlife identification, directly on their mobile devices. Additionally,
gamification elements, such as challenges, rewards, and storytelling-driven exploration,
increase visitor engagement and encourage participation in conservation efforts. The plat-
form was rigorously tested and validated, receiving positive feedback from users, who
appreciated its innovativeness, usability, and commitment to sustainability. By leveraging
cloud computing, ECOPACAYA 4.0 ensures seamless data synchronization and scalability,
making it a model for future tourism applications.

In the realm of CH management, the SACHER project [45] has also been highly effec-
tive in supporting the restoration and maintenance of CH sites. The platform offers several
key cloud services aimed at enhancing the management, preservation, and accessibility
of CH data. One of them focuses on the lifecycle management of CH data, facilitating the
collection and management of data throughout the restoration process, and providing a
powerful tool for visualizing these data in 3D. This capability allows for detailed, interactive
views of heritage sites or objects, improving the accuracy and effectiveness of restoration
efforts. Another crucial service delivers an advanced search function for CH data that
originate from a variety of diverse sources. The platform employs ETL (Extract, Transform,
Load) workflows, which are used to gather data from multiple CH providers in different
formats, transforming and centralizing it into a unified data repository. This centralized
approach not only streamlines data access but also ensures that the information is con-
sistent, easily searchable, and ready for analysis. Furthermore, user-friendly applications
are incorporated to increase citizens’ and tourists” understanding of CH, making it more
accessible to a wider audience. By improving the way data are handled and visualized, the
SACHER platform enhances both the preservation of heritage sites and the educational
experience for visitors.

In summary, the growing adoption of XR technologies in the CH sector is delivering
numerous advantages. One of the most notable benefits is the enhanced learning experience
that immersive and customizable technologies offer, allowing users to engage more deeply
with cultural content [3]. Additionally, devices like Head-Mounted Displays (HMDs) and
CAVE systems significantly increase the level of interaction and immersion, providing a
more engaging experience. The Bring Your Own Device (BYOD) concept further adds value
by allowing visitors to use their own devices to personalize their tours, making the experi-
ence more tailored and accessible [46]. Several options also stand out in terms of preferred
features and services for enhancing the visitor experience. These include the following [12]:
content profiling which leverages user data and preferences to deliver tailored suggestions,
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thus offering a more personalized experience, decision-making systems to recommend
specific content based on individual interests, 3D object and artifact recognition allow-
ing users to interact with heritage objects in a more engaging and informative way, and
gamification and storytelling elements to enrich the experience by adding an interactive,
narrative-driven dimension that encourages deeper engagement with the cultural context.

3. Materials and Methods

This study has been promoted by a robust collaboration among various academic and
industrial stakeholders from Italy, Jordan, Spain, Turkey, and Cyprus. The driving force
was the intention to explore how Mediterranean tourism and CH can be supported and
enhanced through the use of digital technologies, with a particular focus on XR and cloud-
based platforms [47]. Such technologies represent a valuable means for providing customers
with digital services for enhancing and extending the visiting experience of cultural sites,
both physically and digitally. This effort aims to investigate the competitiveness and
sustainability of the Mediterranean by fostering the knowledge and expertise of SMEs
and people belonging to different regions adjoining the same sea. Beyond the countries
from which the authors come, the Mediterranean region offers a unique and valuable
context for this investigation. It is historically the home of a concentration of tangible and
intangible cultural heritage, including ancient archaeological sites, historical cities, cultures
and traditions that span multiple civilizations. These assets are distributed across diverse
countries that, despite having different economic maturity, share a strong dependence on
tourism as a driver of cultural and economic sustainability.

Ensuring that digital CH solutions meet the specific needs of the tourism market and
understanding the requirements and preferences of SMEs and customers is essential. As
a result, a survey-based questionnaire was developed and implemented across the five
countries. Surveys have proven to be an efficient and valuable tool for quantitative research
and data collection [48], particularly in explorative studies. According to [49], surveys offer
a quantitative snapshot of trends, opinions, and attitudes within a population, and can also
test associations between variables within that population. Furthermore, online surveys
offer significant advantages over other methods by reaching large, geographically dispersed
populations while reducing costs and time. In line with the methodological suggestions
provided by [50,51], a survey-based questionnaire was first defined and designed, and then
implemented for collecting data from the reference market of each country.

3.1. Definition of the Survey-Based Questionnaire

The survey-based questionnaire was designed with the aim of providing an answer to
the research question.

Surveys allow for fast and easy gathering of data from responders. Specifically, a close-
ended questionnaire was developed [52] for obtaining quantitative data and to facilitate the
following analysis. The contents and elements of investigation were derived starting from
the scientific literature and adding further details and concepts based on the knowledge
and experience of practitioners and authors, as in [53].

The questionnaire was structured with a five-point Likert scale, which enables respon-
dents to answer questions by scaling responses from the lowest level (1) to the highest
(5), including the possibility of a neutral response (3), as suggested by [48]. Also, in some
cases, where required by the question, the answers were designed with a Boolean structure
(“yes” or “not”) or a multiple-choice structure. Moreover, several open-ended questions
were included to better contextualize responses and gather more qualitative information
on SMEs and customers’ needs and expectations. Therefore, open-ended questions were
not included in the quantitative analysis of responses.
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The questionnaire includes a first section of 5 questions aiming to gather information
on the responding SMEs. After that, a second section of 32 questions investigates the topic
of analysis, SMEs needs, preferences, and expectations. The questionnaire is therefore
composed of 37 questions in total, and the expected time for its completion is estimated
to be about 20 min. All the items of the questionnaire were designed collaboratively such
that they could provide a market analysis in different countries. Indeed, starting from
interesting tips and attributes suggested in the literature, through focus group sessions, the
authors shared their ideas with respect to the contents of the items as well as considering
the potential interpretations and different interests related to each different country. The
questionnaire was developed in English, through an iterative and collaborative approach
among the authors. This allowed for a cyclical process of proposal of questions, refinement,
and validation [48]. Personal information of respondents was not requested or collected to
ensure protection of privacy. The content of the questionnaire is presented below in Table 1.

Table 1. Questionnaire structure.

ID Questions Response
Section 1: information on responding SMEs
1 Country Italy, Jordan, Spain, Turkey, Cyprus
2 SME size Micro, Small, Medium, Large
3 What is your reference cultural heritage site? Open-ended question
4 What is your core business type? Service provider, product developer, both
If you are a service provider, what type of services do qurlsm operator, hospitality, IT and
5 1 digital services, restaurant, food, not
you provide? - 1 .
providing services, other
Section 2: information on SMEs’ needs, preferences, expectations
Do you believe that technology, such as mobile
6 applications and cloud-based platforms, can provide Yes/No
benefits for enhancing cultural heritage experiences?
7 How familiar are you with the concept of using technology 1-5
to enhance cultural heritage experiences?
In your opinion, how important is it for SMEs to invest in
8 digital solutions for enhancing cultural 1-5
heritage experiences?
9 How interested are you in leveraging digital tools to 1-5
enhance visitor experiences at cultural heritage sites?
Would your SME benefit from having access to a
10 cloud-based platform for managing and delivering cultural Yes/No
heritage content?
How likely would you be to use a platform that offers
services such as content profiling, manipulation, and
11 . : : 1-5
downloading of various media types related to
cultural heritage?
Do you see value in incorporating features like object
12 recognition and 3D reconstruction to provide immersive Yes/No
experiences at cultural heritage sites?
How important do you consider features like a
13 recommender system, Points of Interest (POlIs), and 1-5

dynamic content enhancement based on
visitor preferences?
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Table 1. Cont.

ID

Questions

Response

14

How likely are you to utilize data obtained from sensors
within the cultural heritage site to enhance
visitor experiences?

1-5

15

Are you concerned about the costs associated with
developing and maintaining such a digital solution?

Yes/No

16

Would you be willing to allocate resources (time, budget,
etc.) towards the development and maintenance of such a
cultural heritage application?

Yes/No

17

Do you have any reservations regarding data privacy and
security when utilizing cloud-based services for cultural
heritage applications?

Yes/No

18

Would you consider investing in or partnering with
developers to create a digital solution for enhancing
cultural heritage experiences in the future?

Yes/No

19

How likely are you to recommend adopting digital tools
for cultural heritage to other SMEs in your industry?

1-5

20

Overall, how beneficial would it be for your SME to invest
in an application connected to a cloud-based platform that
offers these features for cultural heritage?

1-5

21

Is there any specific feature or functionality that you
believe would be crucial for the success of a cultural
heritage application connected to a cloud-based platform?

Multiple choice

22

Do you have any other suggestions or insights regarding
the integration of technology into cultural heritage
preservation and visitor engagement efforts?

Open-ended question

23

What knowledge or resources do you feel are lacking in
your current operations?

Open-ended question

24

What specific skills or expertise would you seek in a
potential strategic alliance partner?

Open-ended question

25

Are you currently exploring international markets or
considering expanding internationally?

Closed-ended question

26

What barriers do you perceive in entering or expanding
into international markets?

Open-ended question

27

Are there any complementary products or services that
could enhance your offerings or address current gaps in
your business?

Open-ended question

28

What types of partnerships or collaborations do you
envision would be most beneficial for your
business growth?

Open-ended question

29

How much are you interested in forming collaborations
with other SMEs?

1-5

30

How hard is it to form a collaboration starting from an
independent initiative?

31

What is the usefulness of using incubators for
knowledge transfer?

32

How useful is it to have a specific training for innovative
technologies in cultural heritage?

1-5
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Table 1. Cont.

ID Questions Response
What factors would influence your decision to enter into a .
33 . Open-ended question
strategic alliance?
34 Percentage of your revenues from local market? Closed-ended question
35 Percentage of your revenues from international markets? Closed-ended question
36 What are your long-term goals and objectives for your Open-ended question
business?
37 How do you envision strategic alliances contributing to the Open-ended question

achievement of these goals?

3.2. Administration of the Survey

In line with the aforementioned objective, the target of the survey was set as SMEs
operating in the tourism sector in different forms (e.g., tourism operators, digital and
IT service providers, hospitality, restaurant, food) [17]. Indeed, they all contribute in
different ways to providing a comprehensive experience to visitors and, therefore, to a
better understanding of customer needs and how to enhance their cultural experience.

First, starting from the developed questionnaire, an online version was implemented
and administered using the Google Modules tool. It offers responding SMEs a direct and
easily used tool for questionnaire completion, as well as a user-friendly way for authors
to collect and analyze data. Second, the questionnaire was translated from English to the
specific languages of the authors’ countries in order to facilitate the understanding and
completion by local SMEs and rural cultural sites managers. Third, the survey was shared
by the authors in each associated country by relying on their institutional and personal
channels (e.g., LinkedIn), and on their network of partners and contacts operating in the
reference context. Fourth, the authors collected the responses and translated them into
English in order to have a common base for the analysis. Fifth, the authors proceeded
to analyze the collected information to provide useful insights to answer the research
question. To ensure comparability across countries, relative percentages were calculated:
the frequency of each response was divided by the total number of responses from each
country, yielding the percentages reported in the subsequent sections.

A total of 122 responses were collected (25.41% from Jordan, 21.31% from Turkey,
21.31% from Spain, 19.67% from Italy, 12.30% from Cyprus), which represented the
sample analysis.

All the collected responses were eligible for analysis since the completion of the
questionnaire was restricted to those organizations providing value in different forms for
cultural visitors and travelers. Before completing the questionnaire, the basic premise was
introduced to ensure the right sample of respondents.

Respondents were representative of organizations operating in the tourism sector in
Italy (24), Jordan (31), Spain (26), Cyprus (15), and Turkey (26). Most of the countries were
mostly represented by small and micro companies. Only the Jordanian responses were
composed of an almost equal distribution among micro, small and medium enterprises.

With respect to the typology of core business of the involved organizations, in each
country, most of the responses came from SMEs providing services in the tourism sector.
Specifically, it is interesting to observe how each group of responses in each country was
distributed with respect to the type of services provided, e.g., tourism operators, hospitality,
food, and IT services. Figure 1 shows that while Cyprus is mainly represented by IT
companies, Italy and Spain are mainly represented by tourism operators. On the other
hand, Jordan and Turkey present a quite homogeneous distribution of CH and tourism
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stakeholders, with a small presence of cultural IT companies. In some cases, respondents
were not classified as tourism operators, hospitality, food or IT companies. This means that
they operate in the CH and tourism sectors but in other forms.

9
53.3% [ Food services

50.0% == Hospitélity services
50% [ IT services
3 Tour operator

No tourism services

41.7%

40%
35.5%

32.3%
30.8%

w
o
X

26.7% 26.9% 26.9%
25.0% p—
1 22.6% 23.1%
20.8%

Services

19.2

20%

9
133 12.5%

10% L 7.7% 7.7 7.7%
6.7%

il 1) = 1 I

Cyprus Italy Jordan Spain Turkey
Countries

Figure 1. Type of tourism services provided in each country.

4. Results

Considering the second section of the survey-based questionnaire, the quantitative
data collected were accurately analyzed to capture the most important needs, preferences,
and expectations of SMEs operating in the CH and tourism sector. Starting from such
information, valuable best practices can be derived in terms of key attributes and tips for
supporting the design of innovative and useful digital solutions for the reference market.

Responses and insights were derived from SMEs potentially interested in the use
of technological and digital solutions (e.g., digital platforms) for enhancing customers’
experiences, to provide innovative products and services, and to facilitate and foster
business collaborations and competitiveness.

First, according to the data collected, all the respondents fully agreed with the potential
benefits of the use of technology, such as use of mobile applications and cloud-based
platforms for enhancing cultural experiences. They were fully aware of the importance of
investing in the digitalization of the CH and tourism sectors. This represented an essential
insight for the authors because it testifies to the will and awareness of CH stakeholders
to invest in digitalization in these markets for enhancing the user experience. Therefore,
the response provided positive feedback with respect to the authors’ collaboration and
intentions. Moreover, in each country, the SME respondents indicated that they were less
familiar with the use of platform technology in CH, thus creating the opportunity for input
to SMEs of potential business opportunities associated with the design of innovative digital
and cloud solutions.

Of particular interest was the identification of the needs of SME respondents with
respect to incorporating specific features within CH and tourism platforms. As illustrated
in Figure 2, features such as contents profiling, manipulation and downloading of media
(in orange), recommendation systems, POIs, and dynamic content enhancement based
on visitors” preferences (in blue) are considered highly important by respondents. The
figure highlights the percentage of respondents who rated each of these features. It shows
that the responses reflect very positive attitudes (Likert classes 4 and 5, represented by the
darker sections of each bar, are the most prevalent). This indicates that these features are
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regarded as relevant drivers to enhance visitors” experiences and better inform them along
their journey to cultural sites. In this context, moreover, respondents stated that they were
very interested in incorporating enabling features for providing visitors with immersive
experiences, such as through the recognition and 3D reconstruction of objects with the use
of enabling devices.

Contents profiling,
manipulation and
downloading of
media
£ 1-min
=2

100%

v s w

80%

Recommendation

system, POIs, and

dynamic content
7 1-min
= 2

60%

o osw

40%

Agreement Distribution

20%

19.4%

25.8%

9.7%

S 4.2%

0%

Cyprus Italy Jordan
Countries

Figure 2. Preferences of attributes and features of a digital platform in CH.

Also, most SMEs seemed to be very interested in installing beacon sensors and smart
devices within cultural sites to help assess the benefits of digitalization. However, with the
exception of Spanish SMEs, the other countries indicated that they lacked expertise in being
able to exploit and capitalize on data collected from sensors (about 50% of respondents
selected a score from 1 to 3 on the 5-point Likert scale). An important issue also emerged
about the management of customer data from a privacy perspective. The survey revealed
that while Cypriot, Spanish, and Turkish SMEs take considerable care with respect to data
privacy and security, only about 50% of Italian and Jordanian respondents did so. Therefore,
this suggests the need to invest in security and privacy awareness and to enhance this
aspect not only from a technical perspective but also for alignment of corporate knowledge.

Furthermore, most of the SME respondents in each country declared they were sub-
stantially aware of the costs (with the exception of Italy, with 50% of responses) and
resources required for the digitalization, development, and maintenance of CH applica-
tions and platforms, as well as their intention to consider or invest in digital heritage in
the future. This is because they believed that such investments could be highly beneficial
for improving their business. However, Jordanian SMEs seemed to be less aware of the
capitalization of digital investments in CH. In line with this, most SMEs declared also stated
they were very interested in forming collaborations with other SMEs in order to improve
competitiveness in the Mediterranean, in order to design and develop innovative solutions
and to better satisfy customer needs. However, most of them also declared that the estab-
lishment of an international collaboration and formation of an independent initiative is
not something that can be immediately realized or would be straightforward in terms of
policy and bureaucracy, and that the passage of time may weaken the potential value of
business opportunities. This insight is crucial for SMEs that intend to liaise internationally
and cooperate with other partners and form cross-business alliances.

Based on the SME respondents’ replies, Table 2 shows the most important services and
functionalities they would like to integrate within a cloud-based platform for enhancing
tourists and visitors” experiences. In particular, the column “total” presents the percentage
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of respondents selecting each specific service. The other columns present the percentage of
respondents’ interested, considering the specific country.

Table 2. Distribution of service and functionalities interest of the entire dataset and per country.

Service  Description

Total Cyprus Italy Jordan Spain Turkey

i Third-party services integration 41.80% 8.62% 13.76% 0.00% 10.32% 12.20%

ii Platform services support 2.46% 0.00% 0.00% 0.00% 1.94% 0.00%

iii Social community 31.15%  6.90% 7.34% 0.00% 8.39%  10.57%

iv Story generator 9.02% 0.00% 0.00% 7.28% 0.00% 0.00%

v Setup walkthrough forbeaconsto ) goo/ 51700 2750 993%  1226%  8.94%
the IoT established network ’ ’ ’ ’ ’ ’

vi Recommendations based on 59.02%  13.79%  1651%  7.28%  10.32%  15.45%
accumulated knowledge from data

vii Recognition of 3D objects for 57.38%  17.24%  12.84%  6.62%  12.26%  13.82%
MR apps

viii Gaming contents to the platform 1311%  0.00%  0.00%  993%  0.65%  0.00%
of choice

ix Profiling and 60.66%  517%  15.60%  8.61%  10.97%  19.51%
personalized manager

X Privacy and security management 0.82% 0.00% 0.00% 0.66% 0.00% 0.00%

xi Point-cloud to model (to 820%  0.00%  000%  662%  0.00%  0.00%
support MR)

xid IoT network establishment 3361%  1034%  642%  7.28%  1097%  0.00%
walkthrough

xiii Expert system-based 3033%  8.62%  7.34%  464%  839%  3.25%
1t1nerary planner

Xiv Data analysis and 9.02% 0.00% 1.83% 5.96% 0.00% 0.00%
knowledge building

XV Content access 73.77% 24.14% 15.60% 11.92% 13.55% 16.26%

xvi Cloud-based recognition of target ¢ oo (0000 000%  7.28%  0.00%  0.00%
images (MR apps)

xvii Advanced visualization 7.38% 0.00% 0.00% 5.96% 0.00% 0.00%

From the first to the seventeenth point, the investigated services and functionalities
were: (i) third-party services integration (e.g., weather, localization), (ii) platform services
support, (iii) social community, (iv) story generator, (v) setup walkthrough for beacons to
the IoT established network, (vi) recommendations based on accumulated knowledge from
data, (vii) recognition of 3D objects for MR apps, (viii) gaming contents to the platform
of choice, (ix) profiling and personalized manager, (x) privacy and security management,
(xi) point-cloud to model (to support MR), (xii) IoT network establishment walkthrough,
(xiii) expert system-based itinerary planner, (xiv) data analysis and knowledge building,
(xv) content access, (xvi) cloud-based recognition of target images (MR apps), (xvii) ad-
vanced visualization.

As can be seen in Table 2, with respect to the seventeen services considered, most of
the SME respondents across the countries agreed on the particular need to integrate within
a tourism digital platform specific services, such as the possibility to facilitate content
access and manipulation from users (xv), to enable a recommendation service able to
suggest custom information and profiled contents based on user preferences data (vi and
ix), and to enable the 3D recognition of objects and provide an immersive experience (vii).
Additionally, about one-third of the respondents highlighted the importance of integrating
an IoT network, including the implementation of smart devices and beacons, to gather data
useful to personalize and augment user experiences along their journey within smart and
connected sites (v, xii, and xiii).
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In addition, the analysis revealed that some features seem to be relevant only in
some specific countries. For instance, the integration of third-party services (i) is highly
requested by SMEs in Cyprus, Italy, Spain, and Turkey, but no Jordanian company seems
to be interested in it. Nevertheless, it is fundamental to customize the visitors’ journeys
with respect, for example, to the weather conditions. And this aspect is highly relevant,
especially in outdoor venues or in those places where the weather changes suddenly.
Similarly, the integration of a social community (iii) in a tourism platform represents a
place where users can share feedback, comments and reviews, and feel part of a community
sharing personal perceptions and emotions. However, as previously indicated, this aspect
seems to be not relevant for Jordanian SMEs. Conversely, with respect to the other SMEs,
Jordanian companies highlighted the need to integrate story generators (iv), gamification
(viii), privacy and security management (x), cloud models (xi and xvi), data analysis and
knowledge builder (xiv), and advanced visualization (xvii), which is strongly in line with
the use of XR technologies for providing an advanced and immersive experience.

Finally, with respect to other SMEs, only Turkish SMEs declared they were interested
in the establishment of an IoT network in CH sites (xii), despite indicating support for the
implementation of smart devices and beacons (v). Spanish SMEs also suggested the need
to underpin the development and release of a tourism platform with support services that
could assist SMEs during the use of the digital solution, thus assisting customers along
their journeys.

To explore the economic relevance of local and international tourism for SMEs op-
erating in the Mediterranean area, the survey also collected information on the average
share of revenues generated from both local and international markets (questions 34 and
35). Respondents were asked to indicate a revenue range for both the local and inter-
national market. For the purpose of analysis, each range was approximated by its mid-
point, and the overall average was calculated across all responses to estimate the potential
revenue distribution.

As shown in Table 3, most revenues for the surveyed SMEs come from the local
tourism market, with an overall average of 57.65%, while 31.41% of revenues come from
the international market. Disaggregating by country, some interesting variations emerge.
For instance, Spanish SMEs report the lowest international revenue share (21.92%), whereas
Jordanian SMEs show the highest (38.68%). These differences reflect the diverse positioning
of local tourism ecosystems and their levels of international attractiveness. Nevertheless,
the data confirm that both markets—local and international—represent significant and
complementary revenue sources for SMEs, reinforcing the importance of designing digital
solutions based on XR and IoT serving multiple tourist profile types.

Table 3. Mean revenue from the local and international market for each country.

Country Local Market International Market
Average 57.65% 31.41%
Cyprus 47.87% 38.57%
Italy 57.00% 29.00%
Jordan 56.29% 34.68%
Spain 66.92% 21.92%
Turkey 55.77% 35.00%

5. Discussion

The survey results from SMEs across different Mediterranean countries provide critical
insights into the role of digitalization, platform features, and business collaboration in
improving visitor experiences in CH sites. From this analysis, a set of best practices can be
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derived to assist SMEs dealing with the design and development of novel digital solutions
for the CH and tourism industries.

The analysis revealed evident diversity amongst SMEs belonging to the five different
countries. This information is critical to ensure that the design of digital solutions reflects
different variables, such as the geographical distribution, cultural context, ethical considera-
tions, knowledge gaps, investment readiness, standards and regulations compliance, digital
priorities, social preferences and behaviors, technology maturity, lack of infrastructure,
financial resources, and public and private sector alignment, recognizing the complexity
of how digital solutions vary based on local needs and resources [4]. It is essential to
carefully address all these issues to carefully ensure international marketing agility driven
by enabling technologies [54].

Moreover, despite the evident differences among the surveyed countries in terms of
economic maturity, digital readiness, and infrastructural conditions, SMEs consistently
recognized XR as a powerful enabler for both local and international tourism enhancement.
Indeed, this is supported by the SMEs’ revenue-related data, as shown in Table 3. These
results suggest that XR is not only a technological trend in the CH and tourism contexts but
is also a strategic asset capable of bridging markets, improving visibility, and delivering
added value regardless of the target segment. It also confirms the importance of including
immersive functionalities in digital platforms for enhancing tourists’ engagement.

Also, due to the interactions of SMEs belonging to different countries, several tech-
nical challenges may arise which need to be carefully managed to ensure the successful
implementation of digital solutions [55]. These challenges include system interoperabil-
ity, where digital platforms must seamlessly exchange data across different technological
ecosystems; scalability, to accommodate varying levels of adoption and infrastructure
capabilities; data governance, ensuring proper data management policies in compliance
with regional and international regulations; and data security and privacy, which remains
a significant concern given the differing approaches to cybersecurity regulations across
countries. Data management and security is a critical issue when dealing with user data
and mobile applications [56]. Moreover, networking and infrastructure limitations can hin-
der the real-time accessibility and efficiency of digital applications, particularly in regions
with weaker levels of technological infrastructure. Another key challenge is represented
by the integration with existing applications and platforms. Many SMEs already operate
within established digital ecosystems, requiring new solutions to be compatible with legacy
systems to avoid disruptions [57]. Furthermore, user adoption remains a major concern,
as the success of digital solutions is largely dependent on the willingness of SMEs and
end-users to embrace new technologies. This adoption is influenced by factors such as
the digital knowledge, ease of use, support services, and the perceived value of digital
tools [58] that help businesses transition smoothly into digital transformation initiatives.

Digital technologies such as cloud computing, XR, IoT, and artificial intelligence
can facilitate international collaboration by providing flexible, scalable, and customizable
digital solutions that cater to diverse market conditions. Furthermore, SMEs should not
only focus on technological advancements but also integrate strategic business models
that support cross-border interactions and sustainable growth in the digital tourism and
CH sectors.

Based on theory and empirical evidence, a set of best practices (Table 4) can be
suggested for supporting SMEs operating in the CH and tourism industries in considering
different perspectives of digital solutions in the design and development of cloud-based
platforms for an advanced and immersive user experience.
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Table 4. Best practices for assisting SMEs in digital solutions for the CH and tourism industry.

ID Best Practices
1 For extended and immersive user experience, digital contents, mobile applications, cloud-based
platforms, and XR tools need to be combined
’ CH platforms should be supported by IoT technology, smart devices, beacon sensors, and 3D
models to enable real-time and context-aware interactions
3 User data should be collected and elaborated for providing customers with tailored services and
customized experience based on their interests and preferences
4 Gamification and storytelling elements make cultural exploration more engaging and educational
5 SMEs should focus on developing analytics and data-driven capabilities to extract valuable insights
from IoT data, which can help optimize visitor journeys and operational efficiency
6 Data privacy and security frameworks need to be implemented to establish a trustworthy
relationship between users and technologies
- Digital content should be created, managed and provided according to regional preferences,
customization needs, and cultural diversity
3 Visitors need to be supported, both physically and digitally, in all the phases of their experience,
from journey planning, to site visiting, and after their experience
9 Digital applications and services should be designed to ensure a valuable customer experience both
in the physical site and remotely
10 Digital solutions should engage customers beyond their experience in terms of time, space, and
provided value
1 CH platforms should be integrated with third-party services in order to provide the customer with
complementary and additional services
12 Social community enhances the sense of belonging to a group of people with common interests and
preferences with whom they share emotions and perceptions
13 Digital user data should be accurately stored and analyzed for elaborating insights and foresights
based on historical data
14 Digital platforms should be associated with the use of multimodal interaction interfaces to
ensure inclusivity
15 Open standards and tools should be used to facilitate interoperability and scalability of digital
solutions with third parties
16 Al predictive models should be integrated for improving visitors flow management
17 Adaptive learning and educational models could be customized for different user segments
18 Platforms should be designed to provide value for customers and SMEs in terms of site visiting,
management, and maintenance
19 Ethical concerns should be considered for a sustainable use of cultural heritage
20 CH platforms should have robust backup and disaster recovery mechanisms to protect digital

cultural assets from cyber threats or system failures

In response to the stated research question, the findings clearly indicate that SMEs
across different Mediterranean countries prioritize functionalities that enhance user engage-
ment, profiling, and satisfaction. These include the ability to access and manipulate content,
the integration of recommendation systems based on user preferences, and the provision
of immersive experiences through XR and 3D technologies. Additionally, SMEs express
the need for interoperable, scalable, and secure platforms that can support international
collaboration and adapt to local infrastructural constraints. These insights offer valuable
guidance for the development of digital platforms tailored to the evolving needs of CH
and tourism SMEs.

6. Conclusions

Through a survey-based questionnaire, the paper investigated the most important
needs, preferences, and expectations of SMEs and people operating in the digital tourism
and cultural heritage sector. In particular, the paper explored how companies can be
supported in considering the right features and functionalities when dealing with the
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design and development of a novel digital platform for an immersive and enhanced user
experience. The analysis was conducted in five countries adjoining the Mediterranean Sea:
Italy, Jordan, Spain, Cyprus, and Turkey. The intention of the authors was to explore how
SMEs belonging to different cultures and regions can cooperate for sustainable competition
of their business, by leveraging a common thread, i.e., enhancing customers’ experiences
through digital products and services.

Based on the empirical evidence, the findings supported the identification of a set
of 20 best practices that could be considered by SMEs in designing and developing a
CH digital platform for enhancing user experience. Such practices can be considered by
practitioners to understand how best to foster their competitiveness in cooperation with
international stakeholders.

A summary of the most relevant insights is provided below:

e  SMEs are fully aware of the potential value coming from digital technologies in CH,
and most of them intend to invest in such initiatives;

e A cloud-based platform for tourism is seen as a useful digital solution to more effec-
tively and resiliently satisfy visitors’ expectations;

e  Among the most important technologies to integrate in such platforms, SMEs focus on
XR technologies, IoT, sensors, and data-driven services, in order to provide immersive
and customized CH journeys;

e XR technology is essential for virtual heritage, offering users an immersive experi-
ence, even though it requires advanced visualization techniques and tools to fully
use contents;

e  SMEs need to integrate a recommendation system for suggesting sites, products, and
services based on user preference data.

The study has also extended the scientific literature through an empirical investigation
supported by the analysis of quantitative data. It highlights practical implications for SMEs.
However, despite its relevance, this study has some limitations that may inform potential
future research. Considering the limited sample of responding SMEs, the findings cannot
be generalized. Also, this issue is more evident given the selection of only five countries
from all those in the Mediterranean area. It would be interesting to compare the findings
with those from an extended sample in terms of countries and SMEs.

Finally, although the study is grounded in the Mediterranean region, both the method-
ological approach and findings offer scalable and generalizable insights. The challenges and
opportunities identified in this context mirror those faced by SMEs and cultural institutions
in other parts of the world, particularly in regions with distributed heritage resources,
limited technological readiness, and growing tourism sectors. Therefore, the best practices
and functional priorities highlighted in this work can serve as a reference framework for
designing user-centered, inclusive, and digitally advanced solutions for cultural heritage
beyond the Mediterranean area.
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