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Abstract: The concept of Smart Tourism is rapidly developing alongside Smart Cities, with increasing
numbers of ICT solutions being applied for the convenience of travelers as well as for gathering
information, which has become a valuable resource. The vast progress in the development of
Information Technologies has also impacted the needs and expectations of tourists. However,
various branches of tourism are adopting this concept at a different pace, and thus a growing
development gap might emerge. Cases from all over the world show that museums are not immune
to this, and it is important for their future to meet these expectations. Therefore, the main objective
of this study was to investigate the use of modern technologies in Polish museums and assess their
readiness for adopting Smart Tourism. For this purpose, a nationwide online survey was conducted
with a sample size of 218 museums (from 500 unique entities in total). The results show that the issue
of Smart Tourism in Polish museums is ambiguous. The results reveal that, currently, the status of
Smart Tourism adoption in museums is quite low, and significant gaps in some areas are shown;
at the same time, other areas revealed a high potential for the future application of Smart Tourism.
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1. Introduction

The world that we live in is constantly changing, and as time passes, societies are having to face
new challenges. In the last decades, the main challenges have been climate change, urbanization and
globalization. As Komnios [1] noticed, the fact that increasing amounts of the world population live
in urban areas creates a pressure to create cites that are suited for the needs of future society. This is
reflected in how cities are currently being developed and planned, with a strong emphasis being placed
on innovation and on intelligent and knowledge-intensive solutions. Urban areas are expected to
fully utilize the benefits of the synergies coming from combining the technologies, knowledge and
skills found in various societies and organizations. This requires an undisturbed flow of information
and knowledge, meaning that adequate (smart) environments and spaces need to be in place and
interlinked with each other, creating a complex network of inter-organizational, social, institutional and
environmental connections. This need can be seen as the origin of the Smart City paradigm, which has
emerged at the turn of the millennium in various sciences.

The concept of Smart Tourism has emerged from the Smart City paradigm and is an essential part
of every tourist destination that adopts it. ICTs are the main component of every smart concept [2].
The rapid development of the Internet and the related Information Technologies and innovations
affect and reconfigure all sectors of the economy, including tourism, which needs to adapt to the new
standards by creating smart, individual offers to technology users [3–8]. As cities increasingly embrace
the smartness concept, tourism is also following this path. This sets the expectations and needs of
modern tourists at a new level, and museum visitors are not an exception to this. This is because
technological progress has not only affected business possibilities but has also impacted the needs
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and expectations of tourists, who seek the customization of products and expect to influence product
creation [9–13]. In multiple sources, ICTs have been highlighted for their contribution to improving
tourists’ experiences, providing benefits to the industry and having a positive effect on the quality of
life of local communities in tourist destinations [14–17], meaning that Smart Tourism can improve a
destination’s competitiveness [18]. The main advantages of using technology for tourists are saving
time, allowing the better planning of a trip, allowing purchases to made with satisfying terms and
convenient conditions, allowing information to be found at a site and making the travel experience
more practical and functional [18–24]. On the other hand, all the traffic, information and digital
footprints left by travelers on the Internet form a part of Big Data, which can be analyzed to provide
tourist destinations with valuable knowledge on the behavioral patterns, habits and needs of tourists,
allowing the creation of more targeted and individualized products with higher sales chances [23,25–29].
Moreover, as a 2020 study by Cuesta-Valiño et al. [30] showed, the smartness concept in tourism can
be utilized to tackle issues that expand beyond economic matters by addressing the problems of the
cultural differences of travelers and their resulting needs and expectations, making this concept a
sustainability domain as well.

The studies on technology use in tourism seem to be perspective-oriented, and an imbalance
of studies regarding one perspective in comparison to another can be noticed. In 2019, a team of
researchers [31] published a detailed literature review of over 130 papers on the topic of mobile
technologies and applications in Smart Tourism published between 2012 and 2017. The main findings
showed that most of the research focused on the customer perspective (their attitudes and intentions,
their experience and co-creation and their adoption of smartphones for traveling). Very little research
was done regarding the provider experience, and when this was considered, the studies focused on
ICT solutions on the level of an entire tourist destination or the adoption of particularly selected
technologies or mobile applications and the stock market. While tourists benefit from conveniences
provided by technological solutions (by offering fast services, more means of reliable communication
and streamlined connectivity, trips can be planned more easily and quickly and on more transparent
conditions, which increases tourists’ satisfaction and allows the providers to better meet the needs and
expectations of customers), the same study revealed that stakeholders still do not fully recognize and
appreciate the importance of ICTs (foremost, mobile technologies) and the benefits they can provide.
This reveals an interesting gap in the field of Smart Tourism research concerning comprehensive
studies on entire branches of tourist service providers and their experiences, use histories and attitudes
towards technology.

Therefore, the main goal of the present study was to explore this gap regarding the museum
branch and recognize the degree to which modern technologies are used in museums across the entire
country of Poland. This allows us to determine the readiness of Polish museums to embrace the Smart
Tourism concept, or in other words, to show the already existing Smart Tourism potential and expose
possible issues that have to be overcome in the future to take advantage to this to the full extent.
This also allows us to determine if the previously mentioned statement that stakeholders do not fully
recognize and appreciate the potential of ICTs also applies to museums.

2. Smart Tourism and Smart Technologies

2.1. The Smart City Concept

The development of technology and the digitalization of data have impacted most social and
economic organizations by introducing the smartness concept. This has improved general quality
of life, as well as enhancing economic performance [2]. The Smart City concept grew on this basis,
and the improved resource use and pollution reduction resulting from this concept has led to the more
focused concepts of the Smart Village, Smart Tourism and finally Smart Tourism Destinations [32,33].

Some researchers [34,35] argue that the term Smart City is an evocative slogan that lacks a precisely
defined core. This may lead sometimes to the abuse of this term by governments, politicians or
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organizations to realize their agenda by simply labeling it under this term. The same deficiency in the
commonly agreed definition of a Smart City often leads to explaining this term rather than using the
six distinct characteristics of a Smart City [35–37]:

1. Smart Economy, which is understood as an innovative and flexible economy that is integrated
with international markets and that transforms easily.

2. Smart Mobility, which relates to the wide use and access to ICTs, the use of safe and sustainable
transportation and local accessibility.

3. Smart Governance, which refers to governance that includes the society in decision-making
processes, with transparent systems and accessible public systems. This characteristic relates also
to the quality of political strategies.

4. Smart Environment, which refers to low or no pollution, the sustainable use of resources and the
attractiveness of the natural environment.

5. Smart Living, which reflects the quality of life in a given city and may be expressed in the availability
of cultural and educational services, public safety, the accessibility of tourist attractions, the health
of the environment and the unity of society.

6. Smart People, which is understood as the quality of human–social capital, tolerance, flexibility,
creativity, participation in social life and the level of cosmopolitanism.

Other researchers have proposed definitions for Smart Cities in the course of their research,
taking into account the aspect of the concept that they were analyzing; an example is the work of
Valano [35], who concluded that a Smart City (SC) is “an urban imaginary combining the concept
of ‘green cities’ with technological futurism and giving a name to techno-centric visions of the city
of tomorrow. At the same time, the Smart City is a framework for policies supporting technological
and ecological urban transitions, a political technology that is currently spreading across Europe and
fertilizing national and local political agendas.” He also named two main dangers that come from
this concept, which are shared by other researchers as well [34,38,39]: the first one is that, as with any
other new urban vision, the concept requires some degree of restructuring, which eventually leads to
the exclusion of some current subjects in favor of others—the same is true for people, where some
will benefit at the price of the marginalization of others; the second one is that the SC concept is
heavily technologically orientated, reducing the vision of a future city into a technology-centric idea,
which may limit the opportunities for possible alternatives that might emerge.

As Battino and Lampreu [2] have noted, the development of smart concepts has to be evened
out between cities that have enjoyed the advantage of early digitalization and less-developed areas.
Otherwise, the advantages provided by technology will lead to an increasing gap between those
areas and intensify the problems of already neglected and depopulating areas [2]. One can assume
that the same might apply to tourism from another perspective, namely various tourism branches or
sectors. If some sectors, services or branches follow the smart concepts trend and develop towards it,
they might overwhelm others that did not keep up with the pace. This might be the case when one
tourism sector is dominated by private companies and another is mainly the domain of public entities
(such as museums) whose development is less affected by market stimuli such as competition and more
dependent on local regulations and funding policies. It is important to keep up with the development
pace; otherwise, the underestimation and inactive response to technological opportunities by tourist
suppliers will lead to severe consequences [40].

2.2. The Smart Tourism Concept

Smart Tourism, as with the Smart City, is a concept that has many definitions, and researchers
approach it differently depending on their field and discipline; however, even if the boundaries may
seem blurry sometimes, some characteristics that define the concept can be distinguished [36,41]:

• It uses the Internet and network infrastructure to improve economic effectiveness and introduce
policies that support social, cultural and urban growth.
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• It emphasizes the creation of attractive business spaces that incorporate social needs in
their services.

• It engages high-tech and creative industries.
• It focuses on the relational and social capital in the development of cities.
• It recognizes sustainable development as a strategic aspect of Smart City development.

For this research, Smart Tourism can be defined as a subset of the Smart City concept; as with
Smart Cities, its aim is to improve the quality of life of its residents. Smart Tourist Destinations (STD)
concentrate on the needs of travelers by improving the functioning of systems, business processes,
governments and authorities, as well as other entities from the public and private sectors [42].
Tourists now rely less on travel agencies and organized trips in favor of individually planned tours.
The development of the Internet and mobile technologies, as well as the popularization of Smart
Tourism, has strengthened and aided this trend. This also affects the habits and expectations of tourists
towards destinations, meaning that they support the information sources that modern tourists want to
use [43].

The concept of Smart Tourism can be also treated as an evolution of previous technology
applications in tourism rather than a completely new concept [44], meaning that Smart Tourism can
be seen as a more advanced form of eTourism [45]. Both of these concepts come down to the use of
ICTs for development in tourism, but Smart Tourism places more emphasis on collecting, integrating
and utilizing data gathered from infrastructure and user devices to provide an improved and more
personalized tourism experience [46]. In other words, Smart Tourism is a concept that focuses on
turning data and information into knowledge that can be used for the benefits of destinations, residents
and tourists [47].

One can go even further, as Buhalis [48] did in one of his recent publications, sharing an
interesting vision of how tourism supported by technology can enter a new stage: Ambient Intelligence
Tourism (AIT). AIT seems to be the next step in the evolution of tourism (preceded by eTourism
and then Smart Tourism) and is driven by a range of technologies: IoT, 5G networks, the Internet
of Everything, RFID, mobile devices and smart wearables and their applications, cryptocurrencies,
beacon networking, machine learning, artificial intelligence, pervasive computing and gamification.
These various technologies contribute to a growing and fast-developing infrastructure that connects all
stakeholders. This network provides a fluid and multidimensional interaction between the physical
and digital worlds. The AIT is the source of intelligence in current and future tourism ecosystems,
making them sensitive but also flexible and adaptive to changes. The future cooperation of stakeholders
in tourism seems to be increasingly dependent on technological innovations; at the same time, if those
innovations are used adequately, it will make it easier to establish collaboration.

Regardless of the possible development paths, ICTs have introduced significant and inevitable
changes to tourism, bringing the business to the realm of online solutions [49], which has enhanced the
tourist experience and created new smart travel services (in the forms of various apps and platforms
which help users to get information, share opinions, find hotels, restaurants and attractions and
to travel through a destination). Simply put, Smart Tourism is the set of all information services
surrounding tourists in the touring process (therefore, it is not only limited to the services provided
on site while touring, but it also includes the pre and post-tour processes) [50]. It can also be defined
as the development process of tourism that incorporates ICT solutions to eTourism and old-style
tourism [46,51]. As stated by Pradhan et al. [52], keeping up with changes in technology is a key
task for all tourism stakeholders (as well as tourists themselves) because of the rapid change and fast
development of information technology.

In conclusion, it is worth noting that there are five crucial components of Smart Tourism [53]:
transportation, gastronomy, accommodation, ancillary services and attraction. The basis for a Smart
Tourism experience is the whole smart business ecosystem, built on data sharing between stakeholders
(especially on the private–public plane). For Smart Tourism to develop all of the mentioned components,
it needs to be supported by intelligent services within a Smart City and provide the necessary
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functionality for tourists at any time. The reliability of this functionality is directly linked to technological
development and ICT application.

2.3. The Role of ICTs in Smart Tourism and for Smart Tourists

As previously stated, Smart Tourism emerged from the combination of tourism and ICT or, as other
sources mention, from tourism and smart technologies [54,55]. Smart Tourism can be also considered
as an entire ecosystem [55,56] consisting of smart tourists, smart technologies and smart businesses.
S. Shen et al. [40] listed different forms of smart technologies that find application in smart tourism,
including the following:

• The Internet of Things;
• Cloud computing;
• Artificial intelligence;
• Mobile communication technologies;
• Mobile devices and apps;
• Big Data;
• Virtual reality;
• Augmented reality;
• Intelligent chat robots;
• Wearable devices;
• Beacon networking.

Celdrán-Bernabeu et al. [41] mapped how key technologies and key elements of the touristic
system have changed over time, from traditional tourism and through eTourism to today’s Smart
Tourism concept. Regarding key technologies, computer servers dominated in the era between
the 1950s and 1990s. After this, eTourism emerged on the basis of the rapid development of web
technologies and the increasing availability of the Internet. This laid ground for modern Smart Tourism,
which originates back to the beginning of the new millennium and is based on technologies such as
Big Data, mobile technologies, the Internet of Things, cloud services and sensors. The key elements of
touristic systems have evolved from the global distribution and reserve systems, which later have been
replaced by brokers, information sharing via the Internet and direct transactions (B2B, B2C and C2C).

Ivars-Baidal et al. [57] in another work have also studied the importance of particular ICTs in
tourism. According to their findings, the first technologies (with 2–5 years until they reveal their full
impact or use) with the highest influence for tourism (according to the majority of the experts that
participated in the study) are real-time databases, local connectivity, mobile communications payments
and 5G, Near Field Communication (NFC) payments, Bluetooth, wearables, Augmented Reality and
unmanned aerial vehicles (UAVs). Some of the experts also listed technologies such as Big Data, IoT or
Virtual Reality in this context.

The key role that technology plays in the Smart City and Smart Tourism concepts is not without
its downsides and limitations. Sometimes, it has been criticized for privileging technological tycoons,
raising citizens’ concerns regarding their privacy and the dependency on technology, as well as for
pushing public services into the private sector [35,57].

It is obvious that various technologies now play different roles in tourism and impact tourists’
behavior and change the functioning of a destination. Smartphones are now standard and are a necessity
in tourism, representing the main platform for interaction between tourists and their destinations
both in the real and virtual world [58]. They have taken word to mouth (WTM) promotion and
expanded it into the electronic world (eWTM) [59,60], making it even more impactful for the value of a
tourist experience at all travel stages (pre-travel, on-travel and post-travel) [61–65]. The popularity
and importance of online reviews in tourism have been growing both for tourists and service
providers [66]. Online platforms such as TripAdvisor and similar apps have placed tourists in
the role of the co-creators of a touristic product by shaping an image for other customers [67,68].
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Through technological development, tourists are no longer consumers but rather “adprosumers” [69]
(they advertise, produce and consume a good). Information that can be extracted from such a large
data set can be of use from the sustainability perspective for planning, developing, marketing and
operating touristic products that are advantageous both for the quality of residents’ life and tourist
visits [46,50,70,71].

Smart technologies play different roles in each of the previously mentioned travel cycle stages [40].
In the pre-visit stage, they are used for gathering information about attractions, finding places and
services, getting opinions and feedback from different sources and finally shaping plans for the tour.
Therefore, smart technologies impact the tourists’ experience by affecting how they search for and plan
their visit, increasing their interests in the destination, reducing decision risks and providing a better
overall understanding of the journey. In the on-site phase, the use of smart technologies includes mobile
communications and transactions, the storing of memories or moments in the forms of recordings or
images, making on-site short-term decisions and supplementing the visitors’ knowledge by reading
detailed online comments or reviews about a point of interest the tourist is about to seek out. Thus,
in terms of tourists’ experience, technologies influence how a visitor navigates and communicates,
providing additional convenience, saving time and making the whole experience more flexible and
more enjoyable, as well as affecting the form of how memories are made and kept. Finally, at the
post-visit stage, smart technologies are used to share memories and gathered knowledge and also
for tourists to write their own reviews (therefore providing others with the same advice the tourists
received at previous stages). On this basis, it can be stated that smart technologies also influence how
experiences are shared and memories are recollected and how the evaluation process runs [40].

Smart technologies do not only affect the (smart) tourists’ experience, but they also help tourists
to impact others’ behavior to be more responsible and sustainable. This was proved in a study by
Shen et al. [72], who found evidence that social networking sites are effective tools for developing
sustainable and responsible behaviors from Smart Tourists at all three previously mentioned stages of
the travel cycle (the influence is the strongest for the first two stages).

Tourists who embrace technological solutions can be seen as a separate subgroup of all tourists
and referred to as Smart Tourists. Characteristics of Smart Tourists that distinguish them from other
tourist groups can be found in research on this topic [13,44,45]:

1. Their use of smart devices is more integrated during their whole trip.
2. They share their experiences during their trip through social media (in the form of live streams or

real-time updates).
3. They use websites and mobile apps to get the most up-to-date information, both during and

before their trip.
4. They experience the least inconvenience related to language and mobility while being more

familiar with their destination environment.
5. They are reported to have the highest additional consumption during a trip, while at the same

time reporting the smallest income and spending budget in comparison to other groups.
6. They are more prone to be positively influenced by social media, so they act more responsibly

and sustainably during their trip.

It is worth mentioning at this point that, even if the previously mentioned research works have
proven that data gathering and its analysis serve the purpose of sustainable development and that
tourists are increasingly dependent on technology and expect the newest solutions to be supported
in touristic destinations, there is also another side of this aspect that has to be addressed, namely
privacy issues and risk factors. As a study published in 2018 [73] has shown, there is no single model
of technology users among tourists. The authors identified four clusters of different tourist types that
differ in terms of their technology use and risk perception on the use of smartphones while traveling:
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1. Not frequent travelers that use technology mainly for entertainment and do not see themselves as
highly technology-oriented, but are concerned with data privacy and rather use technology for
trip planning rather than for on-site information searching.

2. Senior travelers, who travel more frequently than the previous group and are more concerned with
privacy issues than the first cluster. This group also uses technology mainly for entertainment,
but is less dependent on it and has a neutral attitude towards the use of smart technologies
in tourism.

3. Generation X tourists, who are technologically highly aware and travel frequently. Even if this
group expresses awareness of privacy risks from technology use in travels, they use it not only
for entertainment but also for information finding while on a trip and use technology intensively
at a destination.

4. Technology-oriented young intensive travelers, who are not concerned with data privacy issues.
This group is dominated by young millennials, mostly men, who use smart technologies at a
destination more intensively than any other group while being least concerned with potential risks.

Another study [52] on the preconception of risk related to technology use by tourists has shown
that, in general, the perceived benefits of smart devices outweigh the potential risks. Smart technologies
have been proven to aid tourists in terms of cost-saving (while planning, browsing, booking or deciding
on a tour), getting information while traveling and making the whole experience more convenient.
The main worries for smart technology-using tourists are distrust towards the security of technology
regarding location tracking, sensitive information privacy and financial transaction security. On the
other hand, a study on ICT in tourism by Ramos-Soler et al. [74] shares a different perspective on the
reception of technology by senior tourists: the authors of the mentioned study underline the concept
that ICTs and applications are key tools for sustainability in tourism, especially at World Cultural
Heritage Sites. Their study proved that these tools are essential for senior travelers and that they have
a positive impact on their traveling experience.

2.4. Current Findings on ICT Use in Museums

As mentioned in the introduction, most of the research on ICT use in Smart Tourism has focused
on the clients’ perspective, and the service providers’ point of view seems to be less frequently raised,
let alone research that focuses on a specific branch, such as museums. However, some work in this
field has already been undertaken, mainly by analyzing selected cases of museums that apply various
ICTs or by reviewing a single technology and its benefits to museums.

From the perspective of Smart Tourism application in museums, all of the previously mentioned
technologies can be of importance and use. Some studies focus on particular technologies, such as Near
Field Communication (NFC), because museums—especially public ones—are often hosts of various
meetings, conferences, incentives and most of all exhibitions. Findings from research in Columbia
have shown that, in the modern world, NFC technology can be advantageous both for the organizers
and participants of such events in tourism [75].

Smart technologies and the Internet of Things (IoT) in particular are not only useful solutions
for tourists or valuable information sources about their behavior but can be also applied in museums
to maintain perfect display conditions for valuable exhibits. A study from Naples shows that smart
sensors can monitor the environment and provide information about the health status of cultural
objects inside the museum [76].

Another technological solution that might find a broad application in smart museums is
audio-guides. However, a study [77] that was dedicated to reviewing audio-guides in the era of
Smart Tourism found that the use of audio-guides is still unexpectedly low. The study identified four
major reasons for this: (1) firstly, in many cases, the environment is not audio-guide friendly, with too
many noises and people who may disturb the listeners; (2) the use of audio-guide devices is still
not user-friendly enough for casual users, who get frustrated when they have to operate the device
when entering every new exhibition or change locations and eventually give up on using it; (3) the
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devices also hinder any social activity and interaction between tour participants, making the whole
experience feel extremely isolated; and finally, (4) the narrative of an audio-guide lacks the elasticity and
individuality of a tour guided by a person, who can adapt to the needs of individuals (many tourists
do not seek long detailed educational content, but would rather get brief information in favor of more
entertainment, taking pictures and simply embracing the ambiance of a place). This shows that the
simple adoption of technology is not enough to achieve “smartness” in tourism but rather creates
good conditions to do so; in combination with other technologies such as Augmented Reality and a
more individual approach to customer needs, the mentioned issues can be overcome, as Boletsis and
Chasanidou [78] have shown in their work.

Another study by Empler [79] was dedicated to ICTs in museums; this work took the form
of a case study on five museum installations in Italy. The study focused on already applied ICTs
in the selected museums. The findings of this study were that, in museums with low numbers of
artifacts and exhibitions, technology offers an additional commutation layer for additional information
and the interactive enrichment of the visiting experience, offering unique visualizations of spaces
and events that would otherwise be left to the imagination of the visitors. The author named three
main groups who benefit from these solutions: school children (who become more engaged and
attracted by gamification in the studied sites), tourists for whom the visited site was not their first
choice (because they were only familiar with the most famous, main museums in city) and scholars
(referring to scientists who specialize in the field of the given museum’s theme).

One can also find examples of studies regarding the needs and expectations of museum visitors
regarding ICT use in such sites. One such example is the study by Owen et al. [80], which was conducted
in five Cultural Heritage sites in the UK. The research indicated the underutilization of ICTs in the
studied cases. However, it also showed that visitors strongly support advanced applications, such as
AR, interactive museum installations, avatar applications and mobile media guides. The respondents
in this particular study also indicated that the variety of technologies used in a site has more impact on
their satisfaction rating than how they are used. The main objective of such technology providers is to
present the expected benefits that come from using technology to the visitor, because tourists have
to decide what they will spend their limited time on and will not trade it off for something without
knowing its possible advantages. As another example, in the study by Rey and Casado-Niera [81],
the authors studied perceptions and expectations regarding the use of ICTs in museums based on
a survey that was conducted on 115 participants. The study showed that many tourists are not
fully aware of the possibilities and advances that ICTs offer. It is expected that ICTs will not be
used as a replacement for traditional information carriers, but rather as tools that can enhance the
visitors’ experience by supplementing the already existing information and offering a cognitive and
sensory addition to the experience. The expectations included also that ICTs would take a role that
supports contact, information sharing and carrying out cultural activities. These observations are
supported by a different study from Indonesia showing that if a museum falls behind the trend of
introducing new technologies, it quickly loses its visitors because it gets perceived as boring, ancient and
unmaintained [82] or not personalized enough for individual visitors [83].

Finally, it is worth underlining the fact that Smart Tourism does not only benefit tourists and tourist
service providers but has a significant role in the sustainable development of the whole destination.
Smart Tourism adopts the perspective that tourists generate information that can be used to track their
activity and that this information can be utilized not only to improve their experience but also to help
develop plans for the future in terms of better tourist distribution and the protection of the local society
and natural resources [84]. Big Data is only one of many ICTs that can be useful for this; the Internet of
Things, data mining, cloud computing and other modern technologies have expanded tourism to a
new dimension, and they play now an important role in sustainable growth [85] as a development
driver for tourism and society [33,70]. Many researchers confirm that Smart Tourism contributes to the
creation of innovation and technology development and aids sustainability [70,86,87].
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To conclude the theoretical section of this paper, it can be stated that the use of ICTs is inevitable in
Smart Tourism, and the literature is full of different conceptions regarding its role and which particular
technologies are key to its success. A large amount of research has been done analyzing the benefits of
Smart Tourism application in tourist destinations, as well as on the potential benefits for tourists that
ICTs can provide. Studies that focus on the service providers are rare, and works that focus on an entire
branch, such as museums, are even scarcer. As presented in this section, the studies that do concentrate
on museums are mainly case studies of specific institutions or are dedicated to a selected technology.
This observation led the author of this publication to explore this field in more depth, adopting a more
comprehensive approach and conducting research on all museums in a country (selecting their native
country of Poland for the best communication possibilities with the researched entities and the best
familiarity with their environment, as gathered from previous studies). The aim of this work was to
recognize the cross-section of ICT use in the entire sector and the museum managers’ attitudes towards
adopting ICTs and the Smart Tourism concept. Museums seem to be an interesting choice because
the most important and most recognizable (and therefore most visited) examples are public entities;
therefore, they also reflect the national approach and policies of a given country to this concept.

3. Materials and Methods

According to the register of Polish museums published by the Ministry of Culture and National
Heritage [88], there were 879 registered museum entities in the whole of Poland in April 2020. However,
the list includes not only museums that are already operational, but also museums that are still in
preparation or being organized. The list also contains departments of a parent entity (if a museum has
one or more branches in different locations but are run by the same parent organization, each of them
has a separate record on the list). Therefore, for this research, the list was narrowed down to active
museums and only to the main parent units if a museum had multiple departments (thus, a record
was excluded if it related to a museum that was marked as “in preparation” or as a branch of a main
museum on the list). With those restrictions, the final list counted 500 entities.

For 2 months, from the beginning of May 2020 until the end of June 2020, an invitation to
participate in the research and three reminding messages (with a 2-week interval) were sent via email
(because of the COVID-19 restrictions) to the 500 museums. The respondents were asked to fill out an
online form (using Google forms) that included 28 questions which provided the overall characteristics
of a museum, listed the technologies used in it and provided an insight into the awareness of Smart
Tourism and the application of technological solutions in that given museum. The questionnaire
did not contain any questions about the museum’s name and precise location to ensure anonymity.
The research was anonymous because of the desire to obtain reliable information that was not burdened
with the emotional factor of museums wanting to present themselves as better than their competitors.
Figure 1 presents the described research process in a synthesized diagram form.
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Since the intention of the author was to keep the confidence interval below 5% at a confidence
level of 95%, the sample size had to extend to over 217 respondents. This goal was reached at the
end of June, when the 218th filled form was sent back to the author, and the data collection process
was ended.

The collected data were analyzed and visualized using the R programing language and RStudio
open software.

4. Research Results and Analysis

4.1. General Characteristics of the Research Sample

As mentioned above, 218 museums from across Poland participated in the presented research.
The majority of the responses came from public museums (83.94%). The remaining answers came
from private museums (10.09%) and the voluntary sector (5.05%), and two entities were marked as
mixed (public–private) ownership (0.92%). The researched population differs from this proportion to a
certain extent. The private sector makes up 32.02% of the 500 unique museums from the Ministerial
list (and public entities make up the remaining 67.98%).

In Figure 2, one can see the spatial distribution of museums participating in the research,
divided into voivodeships (administrative regions of Poland). Panel (a) shows the share of museums
from a given voivodeship participating in the study, and in panel (b), the share of museums from a
given voivodeship in the research sample is shown.
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Figure 2. The share of museums participating in the study, presented (a) as the percentage of all
registered museums in a given voivodeship and (b) as a percentage of the total number of museums
taking part in the research.

It can be seen that museums located in southern and eastern voivodeships showed the highest
research participation turnout (with Podlaskie voivodeship museums reaching the highest response rate
of 75%, and Zachodnioporskie exhibiting the lowest, at 20%). Additionally, the museums from southern
and central Poland made up the majority of the research sample (with Małopolskie voivodeship having
the highest share of 15.6%).

The first questions in the research form provided basic data that allowed the general characteristics
of Polish museums to be obtained. One of the main parameters that describe these entities is the
number of tourists visiting a museum annually. The participants were asked for the total number of
tourists visiting their object in the previous year (2019). The main descriptive statistics for this variable
are shown in Table 1.
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Table 1. Descriptive statistics for the variable describing the number of tourists visiting Polish museums
in 2019.

Statistic Value

Min. 0
1st Quartile 7500

Median 20,000
Mean 84,768

3rd Quartile 64,427
Max. 2,320,000

As can be seen, the mean value is quite high, extending beyond the third quartile. This is because
of the small number of museums with an extraordinarily high number of annual visitors in comparison
to other museums; e.g., the internationally recognized museum in the former Auschwitz concentration
camp (the maximum value probably comes from this site, but it is worth mentioning that the research
forms were anonymous, so there is no certainty).

In Figure 3, the distribution of the annual tourist number is shown, varied by the sector of
ownership (the mixed sector was omitted, since it contained only two observations, and for better
clarity, the outlying values were also left out).

Sustainability 2020, 12, x FOR PEER REVIEW 11 of 28 

Table 1. Descriptive statistics for the variable describing the number of tourists visiting Polish 
museums in 2019. 

Statistic Value 
Min. 0 

1st Quartile 7500 
Median 20,000 
Mean 84,768 

3rd Quartile 64,427 
Max. 2,320,000 

As can be seen, the mean value is quite high, extending beyond the third quartile. This is because 
of the small number of museums with an extraordinarily high number of annual visitors in 
comparison to other museums; e.g., the internationally recognized museum in the former Auschwitz 
concentration camp (the maximum value probably comes from this site, but it is worth mentioning 
that the research forms were anonymous, so there is no certainty). 

In Figure 3, the distribution of the annual tourist number is shown, varied by the sector of 
ownership (the mixed sector was omitted, since it contained only two observations, and for better 
clarity, the outlying values were also left out). 

 
Figure 3. The annual number of tourists in Polish museums, varied by the type of ownership sector. 

It can be seen that the number of tourists visiting public museums is much more varied than in 
the case of private museums or those from the voluntary sector. The value of the first quartile for the 
public sector is significantly higher than the median for the private sector and almost matches the 
median of the voluntary sector. One might assume that the reason for this may be the fact that many 
public museums offer free entry once a week, and because of the public funding, the entry tickets are 
often also cheaper during the rest of the week in comparison to private museums. Figure 4 shows 
this by illustrating the distribution of entry prices to museums from all three sectors, and Table 2 
contains the descriptive statistics of this variable. 

 
Figure 4. The entry ticket price to Polish museums (in PLN), varied by the type of ownership sector. 

Figure 3. The annual number of tourists in Polish museums, varied by the type of ownership sector.

It can be seen that the number of tourists visiting public museums is much more varied than in
the case of private museums or those from the voluntary sector. The value of the first quartile for the
public sector is significantly higher than the median for the private sector and almost matches the
median of the voluntary sector. One might assume that the reason for this may be the fact that many
public museums offer free entry once a week, and because of the public funding, the entry tickets are
often also cheaper during the rest of the week in comparison to private museums. Figure 4 shows this
by illustrating the distribution of entry prices to museums from all three sectors, and Table 2 contains
the descriptive statistics of this variable.
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Table 2. Descriptive statistics for the variable showing the entrance fee in Polish museums.

Statistic Value

Min. 0.0
1st Qu. 5.0
Median 10.0
Mean 11.4

3rd Qu. 15.0
Max. 70.0

The ticket price range for the museums in the public sector is visibly smaller than in the
other two sectors. It is also worth mentioning that the shown prices are in Polish Złoty (PLN)
(1 PLN ≈ 0.25 USD/0.22 EUR (by exchange rates from the beginning of July 2020)). Additionally,
it should be noted that the respondents were asked to name the price for their most commonly chosen
tour in case there were multiple variants available.

However, the assumed dependency between price and annual tourist count has been negated
by a statistical test. The Pearson’s correlation coefficient between those two variables indicates a
moderate positive correlation (PCC = 0.59 and p-value < 2.2 × 10−16), meaning that the more popular
a museum is, the higher the price (which is understandable and economically justified). Therefore,
the reason for such a large number of people visiting public museums must be something other than
their relatively low price; it is probably related to the quality of the exhibits and their better fit to the
taste of mass visitors.

The last chosen general characteristic of Polish museums was their theme or discipline.
Most entities (59.6%) from the research sample selected only one kind of theme that their museum
focuses on; the remaining 40.4% can be tagged as interdisciplinary museums. In Figure 5, how often
every kind of museum was selected by the respondents is shown.
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Figure 5. The share of selected kinds of museum selected by the research participants.

As can be observed in the plot above, almost half of the museums declared that history is their
main domain, while over a third of the research sample represented regional museums. The least
represented kinds of museum were nature and agricultural museums.

4.2. Smart Tourism in Polish Museums

The main objective of this study was to recognize the development stage of the Smart Tourism
concept in Polish museums. To do so, it was important to approach this problem both directly and
indirectly; the direct approach refers to the awareness of Smart Tourism solutions and their purposeful
application in museums, while the indirect approach relates to the recognition of solutions that are
used in Polish museums and are—or could be—used in Smart Tourism but are not recognized as such
by the museum officials.

The direct approach was simple and straightforward. The representatives were asked if they were
familiar with the Smart Tourism term (and if they were, they had to declare their attitude towards it).
The share of responses to this question is depicted in Figure 6.
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Figure 6. The recognition of Smart Tourism in Polish museums.

The collected data show that most (72%) of the museums in Poland were unfamiliar with the
idea of Smart Tourism. Nearly a tenth (9.2%) declared that they knew the concept but were not
planning to implement it, and only 17.9% were planning to do so in the future. Only a marginal fraction
(0.9%) claimed that they had already realized this function. There was no significant difference in the
distribution of the answers to this question in museums from various ownership sectors, kinds of
museums or in museums run by different levels of administration.

Based on the data above, one might say that the development stage of Smart Tourism in Polish
museums is low, at least in the area of its deliberate use. The following questions that were asked in the
research form were designed to identify areas in which Smart Tourism has been implemented without
that intention and to reveal the potential to change this low level of development of Smart Tourism.

First, the respondents were asked to select all the available tour types in their entity and to identify
how common tours that use modern technology to extend the traditional sightseeing experience are.
Figure 7 contains the percentages showing how often a given sightseeing option was confirmed by
the respondents.

Sustainability 2020, 12, x FOR PEER REVIEW 13 of 28 

 
Figure 6. The recognition of Smart Tourism in Polish museums. 

The collected data show that most (72%) of the museums in Poland were unfamiliar with the 
idea of Smart Tourism. Nearly a tenth (9.2%) declared that they knew the concept but were not 
planning to implement it, and only 17.9% were planning to do so in the future. Only a marginal 
fraction (0.9%) claimed that they had already realized this function. There was no significant 
difference in the distribution of the answers to this question in museums from various ownership 
sectors, kinds of museums or in museums run by different levels of administration. 

Based on the data above, one might say that the development stage of Smart Tourism in Polish 
museums is low, at least in the area of its deliberate use. The following questions that were asked in 
the research form were designed to identify areas in which Smart Tourism has been implemented 
without that intention and to reveal the potential to change this low level of development of Smart 
Tourism. 

First, the respondents were asked to select all the available tour types in their entity and to 
identify how common tours that use modern technology to extend the traditional sightseeing 
experience are. Figure 7 contains the percentages showing how often a given sightseeing option was 
confirmed by the respondents. 

 
Figure 7. The forms of sightseeing available in Polish museums. 

One can see that the majority of the researched museums used traditional forms of sightseeing, 
with over 80% of museums offering individual sightseeing or optionally guided tours. It may be 
argued that if 83.03% of museums offer guided tours as an option, the result of 22.48% of mandatory 
guided tours should be excluded; however, this might be explained by the fact that some museums 
offer various products (different routes or multiple locations), where some require a mandatory guide 
service and others do not. The fact that over a fifth (21.1%) of the researched entities offer audio 
guided tours and over a tenth (10.55%) incorporate tours that are guided through a mobile 
application should be noted as a positive input regarding Smart Tourism’s development potential. 

Furthermore, many researched sites declared that they were already planning to introduce more 
modern solutions to the visitors’ experience. This is illustrated in Figure 8. 
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One can see that the majority of the researched museums used traditional forms of sightseeing,
with over 80% of museums offering individual sightseeing or optionally guided tours. It may be
argued that if 83.03% of museums offer guided tours as an option, the result of 22.48% of mandatory
guided tours should be excluded; however, this might be explained by the fact that some museums
offer various products (different routes or multiple locations), where some require a mandatory guide
service and others do not. The fact that over a fifth (21.1%) of the researched entities offer audio guided
tours and over a tenth (10.55%) incorporate tours that are guided through a mobile application should
be noted as a positive input regarding Smart Tourism’s development potential.

Furthermore, many researched sites declared that they were already planning to introduce more
modern solutions to the visitors’ experience. This is illustrated in Figure 8.



Sustainability 2020, 12, 9287 14 of 27

Sustainability 2020, 12, x FOR PEER REVIEW 14 of 28 

 
Figure 8. The forms of sightseeing that are planned for introduction in Polish museums. 

Should these planned actions be realized, the total percentage of museums in Poland offering 
audio-guided tours would reach a decent share of approximately 40%, and the number of sites with 
the option of using mobile applications for guidance would double to a modest 20%. 

One of the key aspects of Smart Tourism is to serve and support one of the main requirements 
of modern tourism—increasing a destination’s attractiveness—and therefore to attract more tourists, 
both domestic and foreign. In this sense, the adaptation of a touristic entity to provide services in 
multiple languages might be considered to be another Smart Tourism development indicator. For 
this purpose, the study participants had to select the number of languages that were available for 
various sources of information about their site. Figure 9 presents the share of answers for each 
selected information source. 

 
Figure 9. The number of available languages in selected information sources for museum visitors. 

Interestingly, the collected data show that foreign languages are widely available in Polish 
museums, particularly in the case of guided tours. These tours are available in the Polish language 
exclusively in approximately only a quarter of the museums; the remaining majority of the researched 
entities offer these tours in at least one language other than Polish. Surprisingly, the websites are on 
the other end of the spectrum in this matter; over half (53.46%) of all museum websites are not 
available in languages other than Polish. This could be an area for relatively easy improvement in the 
future, especially because most of the researched sites have access to translation services and have 
already employed them for other materials, such as leaflets or information boards on the exhibits. 

Continuing the subject of accessibility for foreigners and domestic visitors through modern 
media, the representatives of the researched museums were asked to name the mobile application in 
with their object is positioned. In Figure 10, the shares of museums using each selected mobile 
application are shown. The applications were selected based on one of the author’s previous papers 
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Should these planned actions be realized, the total percentage of museums in Poland offering
audio-guided tours would reach a decent share of approximately 40%, and the number of sites with
the option of using mobile applications for guidance would double to a modest 20%.

One of the key aspects of Smart Tourism is to serve and support one of the main requirements
of modern tourism—increasing a destination’s attractiveness—and therefore to attract more tourists,
both domestic and foreign. In this sense, the adaptation of a touristic entity to provide services in
multiple languages might be considered to be another Smart Tourism development indicator. For this
purpose, the study participants had to select the number of languages that were available for various
sources of information about their site. Figure 9 presents the share of answers for each selected
information source.
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Interestingly, the collected data show that foreign languages are widely available in Polish
museums, particularly in the case of guided tours. These tours are available in the Polish language
exclusively in approximately only a quarter of the museums; the remaining majority of the researched
entities offer these tours in at least one language other than Polish. Surprisingly, the websites are on the
other end of the spectrum in this matter; over half (53.46%) of all museum websites are not available
in languages other than Polish. This could be an area for relatively easy improvement in the future,
especially because most of the researched sites have access to translation services and have already
employed them for other materials, such as leaflets or information boards on the exhibits.

Continuing the subject of accessibility for foreigners and domestic visitors through modern media,
the representatives of the researched museums were asked to name the mobile application in with
their object is positioned. In Figure 10, the shares of museums using each selected mobile application
are shown. The applications were selected based on one of the author’s previous papers that was
dedicated to the issue of mobile applications in tourism [89].
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Figure 10. The presence of Polish museums in selected mobile applications.

Starting from the highest result, one may interpret the relatively high score of 53.21% of museums
being registered on TripAdvisor as a positive result from the perspective of the potential of Smart
Tourism in Polish museums. TripAdvisor is one of the most popular applications dedicated to tourists
globally. Such a large share of museums using the service to make themselves easier to find for
domestic and international tourists makes up to some extent for the lack of foreign languages on their
websites. The second-highest score (28.9%) relates to “Polska Niezwykła,” a Polish application with
one of the richest databases of touristic sites in Poland [89]; unfortunately, this application supports
only the Polish language. On the other hand, the fact that over a quarter (25.69%) of the museums
do not use any mobile application to promote themselves leaves a significant unused potential that
should be explored in the future. The fourth- and sixth-highest results also correspond to domestic
applications, and the last three correspond to international apps (again, revealing a potential that has
not yet been fully exploited). The bar named “other apps” refers to mobile applications that have been
named by fewer than five respondents and were added together to form a single group.

The idea that the use of technology could be significantly improved in Polish museums is reinforced
by further findings of this research. In the following question, the participants of the study were asked
about the use of online systems for reservations on ticket sales. The answer distribution is pictured in
Figure 11.
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As shown above, more than half (57.34%) of museums in Poland do not use any online tools for
ticket sales or reservations; these can only be made on-site or via a phone call. Less than a fifth (17.89%)
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of the researched entities use online tools both for tour reservations and entry ticket sales, and the
remaining quarter allow only one of those options—either reservations (14.68%) or purchases (10.09%).

Another important aspect of Smart Tourism is to not only use technological solutions to improve
service quality and accessibility but also to use those inputs to collect and utilize data that could be
used for future improvements as well as for other entities belonging to a larger structure, such as a
Smart City. To explore this aspect in Polish museums, the research form included questions about
the museum’s approach to the collection of data (regarding clients, employees, finance, inventory,
business partners, tour reservation history and tour sales). The respondents could choose one of the
following options, for each kind of data: the data are archived, the data are kept only temporarily,
the data are not collected, the data are collected and used to build a database or the data are only
kept by the period required by law (i.e., for insurance or tax purposes). The results are visualized in
Figure 12.
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The attitude towards data collection in Polish museums varies depending on what the data
concern. Surprisingly, the kind of data that is least recorded by the museums is about their clients
(39.91% of all museums claim that they do not collect any data regarding their customers) and past
reservations (37.61% of museums do not gather this information). It could also be considered unusual
that the second-highest share of data, which is kept only because of legal restrictions, concerns business
partners (40.83%, exceeded only by the 52.29% of data regarding employees). The information about a
museum’s inventory was named as the most frequently archived data (44.04%), as well as representing
the highest share of the information used to build a database. The presented results might be interpreted
as an indication of an outdated, old-fashioned approach to data exploitation in Polish museums.
This is because the inventory data that are mostly archived and utilized in databases can be considered
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the least useful for generating new knowledge; the data also do not lead to innovative solutions for
providing services for tourists or giving related urban institutions information that could be used by
them. The collection of these data is simply for the internal convenience of the museum in cataloging
and keeping track of their exhibits. This thought is only reinforced by the results from a follow-up
question that concerned the familiarity of museums with Big Data and its analysis. Figure 13 contains
the results.
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The majority (58.26%) of the researched museums are not familiar with the concept of Big Data,
and the second biggest share (21.1%) of answers was for “we are familiar with it, but we do not use it
and do not intend to do so in the future”. Only a marginal (<6%) percentage of all researched museums
claim to use Big Data and analyze it to improve their functionality, where 4.59% do their own research
and 1.38% rely on analysis that is outsourced or prepared by parent institutions.

Smart Tourism does not only refer to the use of technology and information collection but also
to the application of those means for a bigger cause—improving cooperation and achieving goals
on a larger scale (within a Smart City, a region, a country or even larger scales). However, to do so,
information, data and the knowledge gained from them need to be made accessible and be shared.
Therefore, the research form included a question about the museum’s attitude towards data sharing,
and the results are shown in Figure 14.
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The presented results show that the most common attitude towards data sharing is rather
conservative, where over half (57.34%) of the museum representatives claimed that they do not share
any information beyond legal obligations (resulting from contracts and law) on their own initiative.
On the other hand, over half (54.59%) of the researched entities are willing to share information in
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response to formal requests (i.e., from government units, researchers or statistical offices). Interestingly,
even if the majority of the research sample was made up of public museums, only 5.5% of them agree
to share data with parent institutions (i.e., the city hall or Marshal’s Office). This, with the addition of
the 17.89% share for data sharing with business partners, may indicate a lack of initiative regarding
Smart Tourism in the environment in which the museums function. As the results show, most of
the museums are able and willing to share data (this is indicated by the high share for the answer
“we share data in response to requests”), but the surrounding environment (local and national policies,
public and business entities) is simply not oriented to gathering and utilizing data yet and therefore
does not demand it.

Knowing that most Polish museums are not familiar with the popular concept of Big Data, but also
knowing that a significant portion of the information is being kept by them (in the form of temporary
storage, archive or even a database), the next question asked in the research form was specifically
about the use of databases by business partners, clients, contractors and suppliers that cooperate with
the investigated museums. The received answers may appear to be somehow inconsistent with the
previous answers, as shown in Figure 15.
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It should be noted that, even if the highest share of all database subject categories corresponded
to the statement that a given museum does not need a database, all the other answers indicate a higher
level of database use (over 40% in all categories when combining the use of a museum’s own and
external databases) than might arise from the previously discussed results (from Figure 11 especially).
A probable explanation for this that provides consistency to the logic of those answers might be that
the museums use databases to store information that in previous questions were marked as only being
kept temporarily or only for the time required by law. If so, this might be another field for improvement
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in the future: the awareness of the importance of data gathering and processing could be increased
through a better understanding of and orientation toward Smart Tourism.

To complete the investigation on the use of Smart Tourism-oriented technology in Polish museums,
the final three questions concerned technologies used for communications, divided into the use of
(1) social media, (2) means of communication and (3) modern technologies used in the everyday
functioning of a museum. The social media question referred to the assessment of the frequency of use
of a given medium by the museum to inform customers about its activity. The respondents could use
an ordinal scale (from never to constantly) to assess the frequency of use of 11 globally recognizable
social media platforms (Facebook, Instagram, LinkedIn, Pinterest, Reddit, Snapchat, TikTok, Tumblr,
Twitter, WeChat and YouTube), as well as naming others if they used a medium not included on the
list. From those 11 selected social media platforms, seven were not used by most of the researched
entities (where 93% or more of the museums claimed they never used it). The distribution of given
answers for the remaining four social media platforms is shown in Figure 16.
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It can be is seen that, apart from Facebook, social media platforms are used by the museums in
Poland rather scarcely, with YouTube being the second most used by most of them. Given the fact
that those two media platforms have been available for more than a decade, they do not attract the
youngest audience, who have migrated to newer media platforms that are growing in popularity.
Therefore, those should be seen as more representative of today’s standard, which may quickly change
in the future. The recommendation here would be to invest more interest into newer social media
platforms to keep pace with “tomorrow’s” customers and to awaken more interest in culture and
history in today’s youth by reaching out to them through media and content they find interesting and
appealing today (the latest studies have shown that Facebook is aging with its users, and younger users,
although present there, use other platforms such as Snapchat or Instagram more extensively [90,91].

To complement the previous question, the museum representatives were asked to select which
means of communication are used within the institution and which are used when contacting customers
or business partners. The respondents could choose between yes or no answers for each recipient
group and each communication platform listed (12 in total). The share of positive answers for each
option is shown in Figure 17.

The results show clearly that some communication media are preferred by the museums over
others, regardless of the type of recipient. Phone calls (both cellular and landline) and e-mail are
the most frequently used in contacts with clients, partners and within institutions. Additionally,
short messages and the Facebook Messenger application are used by a significant share of museums,
primarily, but not only, for internal communication. Surprisingly, although the study was conducted
after the strictest COVID-19 restrictions in Poland had been introduced, the communication media
that aid distance working (via videoconferencing) were selected only by a minority of respondents.
The picture emerging from these results suggests that the museums’ approach towards means of
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communication is rather conservative, and they rely on traditional and standardized solutions. At the
same time, they also indicate that there is a portion of employees who are familiar with alternative
solutions but that those are kept for internal matters and not utilized for the external issues of
the institution.Sustainability 2020, 12, x FOR PEER REVIEW 20 of 28 
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The closing question in the research form was designed to recognize the use of selected ICT
technologies in Polish museums, concluding the investigation into the familiarity and application of
Smart Tourism solutions in those cultural institutions. The share of answers describing the current
state of use of seven selected technologies is shown in Figure 18.

It can be seen that the technology that is already used by the highest share (50%) of museums is
virtual touring. This technology was selected as “already used” multiple times more frequently than any
other listed technology (the second highest result was 15.14% for cloud computing). Moreover, 36.7% of
museums decided they were interested in this technology and are planning to also introduce it in the
future. Virtual tours were the second highest ranking (36.7%) technology planned for implementation,
immediately behind the desire to design a dedicated mobile application for a given museum (37.16%).
At this point, it is worth remembering that, according to the previous results, over half of the museums
have websites available only in the Polish language and another third in only one foreign language
(presumably English). Apart from virtual tours, other technologies listed in the form were selected
by a comparable fraction of museums as solutions that are not used by them (ranging from 29.36%
to 40.83%). Two of the listed technologies were selected as unknown by approximately half of the
museums: the Internet of Things (53.21%) and NFC with RFID (48.17%). Those two technologies are
often used in modern ICT and play a significant role in the smart concept (in Smart Homes, Smart Cities
and consequentially in Smart Tourism). The high rate of unfamiliarity in this matter is yet another
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indicator that museums in Poland could increase their Smart Tourism potential and are not fully ready
to embrace this concept without several improvements (mentioned earlier when they emerged from
the presented results). The main reason for this is probably not the lack of will on the side of the
museums’ management but rather a matter of regional and national policies that are still not fully
oriented towards introducing Smart Tourism into Polish museum tourism; thus, the museums are not
required to embrace those solutions.
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5. Discussion and Conclusions

Based on the research results, the main observation that can be made is that Smart Tourism is a
rather unknown concept to museums in Poland. However, the findings have also shown that there is
some potential that would ease the introduction of this concept.

Traditional tours in Polish museums are the dominant form of sightseeing, but many museums
have introduced technical solutions that support their operation. Many museums plan to develop in
this area, especially by increasing the availability of audio-guided tours (if the museums fulfill their
declarations, the availability of this solution should reach 40%) and designing their mobile applications
(the expected availability would reach approximately 20%).

Concerning the handling of the needs of international tourists, the research has shown great
differences in this matter depending on the given aspect of a museum’s operation. Most of the museums
offer guided tours in at least one language other than Polish; on the other hand, over half of the
museums’ websites are only available in Polish and therefore are not suited for foreigners to find
information there directly. This paucity is however compensated to some extent by the fact that over
half of the researched entities are registered in an internationally recognized service; i.e., TripAdvisor.
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Similar diversity pertains to the use of technology in museums. A prominent majority of the
institutions in Poland do not enable customers to buy or reserve tours via an online system. Additionally,
data and information that are or could be gathered by museums are not utilized to their full potential;
often, they are not stored or are only kept to fulfill legal obligations. In the most developed regions
of the world that focus on sustainability and use technology to aid it, tourism is required to match
and keep up with the development of a Smart City. The flow of data and information, as well as
their understanding, analysis and effective use to gain benefits throughout this structure, form the
basis of this smart system. However, to do so, the public sector must undertake awareness-raising
actions and prepare courses on the use of appropriate data analysis tools for public institution workers.
As the research results have shown, Big Data analysis and the building and using of databases are
sparsely present in Polish museums. It is possibly even implied that museum management assumes
that future tourism will not differ from how it is conducted today, and that the use of technology is
only an oddity or an additional feature to their business, rather than the basis of future operation
(this thought emerges from the fact that many museums are interested in creating mobile apps and
creating virtual tours on their websites while there is simultaneously a low interest in the Internet of
Things concept or the use of cloud computing and other crucial Smart Tourism solutions).

The museums’ attitude towards social media and communication platforms seems also not to
follow the newest trends, and they rather use traditional (in today’s standards) solutions, focusing their
Internet activity on Facebook and occasionally on YouTube. Reaching out and raising interest in culture
for young generations of tourists might require opening up to other communication channels that
reach them more effectively. The same might also apply to the expectations and needs of international
tourists who come from wealthier and more developed countries, in which newer social media and
communication platforms are more popular among a broader population. For example, foreign tourists
might not want to risk expensive international phone calls to gain information or make a reservation
for a museum tour, and the lack of an immediate response through e-mail communication might be
discouraging for them. A solution to this might be for museums to use not only traditional phone
services for their booking service but also online communicators alongside them (i.e., WhatsApp).

The presented observations can be used to formulate recommendations for museums and regional
administrations, which would increase Smart Tourism’s potential and allow for a full adaptation of the
concept in the future. These recommendations are presented as follows.

1. Official museum websites would benefit from being translated into English (and maybe
other languages), or at least parts of them containing basic information about the institution
(opening time, contact, available kinds of tours and pricing).

2. The museums should continue to mark their presence in mobile applications and continue to
expand the information about themselves in those media while also taking into consideration
and concentrating more on the needs of both domestic and foreign tourists.

3. In the long-term perspective, the reservation and ticket sales systems should be modernized and
become available via the Internet. In times when people can book a restaurant table or reserve an
appointment in a barbershop through a dedicated service or a mobile app and official matters can
be handled completely through a government website, one might expect the same functionality
to be available in cultural institutions such as museums (which, as has been shown in the results,
are mainly public entities).

4. It is important to raise awareness of how useful and valuable it is to gather, keep and analyze
information. Even if, at first glance, Big Data might seem not to be of the highest importance,
from the museum’s perspective, it plays a key role in the whole “ecosystem” of a Smart City.
Therefore, it is indirectly related to the operating of museums and in the end can provide benefits
in the form of better infrastructure, more recognition and attracting more visitors. The gathered
data could be also used to build databases that are of use for museums.

5. The museums’ presentation and promotion of offers should expand to more social media platforms,
especially those that are gaining global popularity. Furthermore, the contact options could be
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supplemented by a wider spectrum of communication platforms—mainly online—that could
be used both (1) to reach technology-oriented customers (2) and in times when the traditional
functioning of a museum is disturbed (as in the case of the COVID-19 pandemic outbreak).

6. For the previous recommendations to be effective, it is important to consider Smart Tourism
orientation in development plans for cities and regions by setting guidelines and requirements
that have to be met. Without those, the intrinsic implementation of Smart Tourism solutions will
remain dependent only on the intentions and goodwill of museum officials (and as the study
has shown, there is no conviction of its importance for the future of museum tourism inside of
those institutions).

One of the main contributions of this study to the field is a comprehensive summary of ICT and
technology use in Polish museums, which may be representative for countries in a similar stage of
development that already embrace new technologies in the public domain but in which the adaptation
of the Smart Cities concept is limited to few major cities (and not to its full extent). It shows the
cross-section of to which extent each technology is used on average in this particular branch of
tourism. The study has also shown that museums’ use of new technologies and ICTs is rather selective,
with museums most of the time limiting themselves to technologies that are well-known and already
solidly established in the mainstream while also viewing them as an optional oddity and as an
additional attraction that does not represent the core of future services. Therefore, the study confirms
that the hypothesis by Dorcic et al. [31] (that stakeholders do not fully recognize and appreciate the
importance of ICTs and their benefits) also applies to museums.

The identified weaknesses and areas that need development should be solved and removed over
time. A network approach on the city level (or even wider) to information and knowledge sharing
would help in the area of effective data collection and utilization, as well as knowledge and information
sharing, which was identified to be a weak spot in the studied entities. Additionally, a successful
application of such network solutions would also aid in the process of the adoption of the Smart City
concept (and consequently Smart Tourism), as it is one of its core elements [1,41,48]. Better funding
programs and improved policies that support new technology being introduced into the public domain
are also an important improvement that has to be made. Referring back to Pradhan [52], it is a key
task for tourism stakeholders to keep up with technologies and introduce a variety of them, not only
because they are key for further development but also, as Owen et al. [80] observed, if presented as
advantageous for tourists and used in a variety of ways, they have a significant impact on tourists’
satisfaction. One might also expect that, because of this effect, private museums will be the first to
follow this path (their actions are not as limited by funding and law policies but driven by the free
market, and therefore clients’ satisfaction is key for their survival), and afterward, public entities will
follow to meet the standards set by the private sector to stay competitive. The same effect is expected
to occur in the area of museums meeting the needs and expectations of international travelers that
were currently identified to be lacking. Additionally, the development of society and the further
popularization of Smart Cities is also expected to be of help in this case, since it is based on the evolution
of society; as the concept of Smart People increases in recognition, the public will become more tolerant,
cosmopolitan and open to the needs of others [35–37].

The conducted research has some limitations. The main limitation is that the final research sample
contained a greater proportion of public museums to private ones than in the general population that
was researched. Therefore, the finding concerning private entities may not show the full picture of
the Smart Tourism potential in this sector. The second limitation is that the study concerned only the
internal state of the museums.

Future studies could supplement these findings by adding observations from the macro- and
microenvironment of museums. City and regional policies, as well as national regulations and funding
policies, could provide a wider perspective on the current state of Smart Tourism development in
Poland. The presented results might also be useful in other studies on the same or related subjects in
other countries, providing a reference point for comparisons and benchmarking.
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