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A B S T R A C T   

Over the years, we have witnessed an ongoing and interrelated combination of smart city implementation and 
tourism trends. The current development of cities integrates technological implementation, the adoption of social 
media, and “smart” practices to interact with users and tourists, influencing their travel choices by offering a 
highly technological and customized environment. The objective of the study is to examine the impact of digital 
technology implementation and social media platforms in cities on tourism flow. Based on the Generalized 
Method of Moments (GMM) approach and relying on panel data considering 20 Italian smart city projects be
tween 2011 and 2021, this paper demonstrates the extent of the relationship between digital technology 
implementation embedded in smart city development and tourist flow. Moreover, it also considers the effect of 
the amplitude of social media platforms adopted, which positively impacts this relationship. Thus, our findings 
suggest that digital technology implementation in cities generally influences the interplay between smart city 
and tourism trajectories. Additionally, a city’s ability to respond to and implement the newest and trending social 
media significantly influences its local tourist attractiveness.   

1. Introduction 

Smart cities and smart tourism have become increasingly complex 
and interrelated concepts that influence the well-established relation
ship between urban development and incoming tourists through the 
city’s implementation and development of digital technology (Buhalis, 
2020; Gretzel, Reino, et al., 2015; Gretzel, Sigala, et al., 2015; Gretzel, 
Werthner, et al., 2015; Um & Chung, 2021). Focusing on the “smart” 
transition placed in cities, a smart city can be defined as smart when they 
can provide, through the implementation of digital technologies, more 
efficient services to citizens and users, an efficient and citizen-centric 
environment to monitor and optimize existing infrastructure and to in
crease collaboration amongst different actors (Albino et al., 2015; 
Marsal-Llacuna et al., 2015). In this transition, cities are moving from a 
static local environment anchored to the urban development into a more 
dynamic and smart ecosystem intrinsic in the current smart cities scope 
aiming to interact with both internal (citizens) and external users 
(tourists), considering digital technology implementation (DTI) as an 
integral part of such transition (Caragliu et al., 2011; Gagliardi et al., 
2017). Specifically, digital advancement drives the city by leading the 

change and influencing the cities’ internal objectives, such as efficiency 
and sustainability and external outcomes, i.e., generating an attractive 
environment for businesses, citizens, and tourists (Boes et al., 2016; 
Soares et al., 2022). Thus, in the interplay between DTI and smart city, 
tourism plays a central role as it can be considered one of the main 
external users in the city and, therefore, particularly sensitive to the 
dynamics of efficiency, technology, timing, and communication of in
formation (Boes et al., 2016; Buhalis, 2020; Gretzel & Koo, 2021). 

Following the recent literature, in the smart tourism age, DTI in cities 
directly impacts the tourism experience and enables tourists to instantly 
interact with their final destination, influencing both tourism trends and 
final destination attractiveness (Bassano et al., 2019; Bastidas-Manzano 
et al., 2021; Chuang, 2020; Dogru et al., 2021). Continuous interactions 
between DTI and smart tourism enhance the destination’s innovation, 
attractiveness, and competitiveness, enriching the tourist experience 
and the city’s perception (Del Chiappa & Abbate, 2016; Huang et al., 
2017). 

In the relationship between smart cities, digital technologies, and 
tourism, social media plays a primary role as drivers and tools for 
conveying information between tourism and smart destination (Huertas 
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et al., 2021; Leung et al., 2013). Such information can encompass details 
about local events, services offered, infrastructural updates, accessibility 
options, and new attractions or experiences available in the destination 
(Yuan et al., 2020). For example, numerous city advertisements, such as 
city images, news, communication, and events, are frequently broadcast 
using different social media platforms to engage diverse audiences and 
cater to specific targets (Li et al., 2017; Zhou & Wang, 2014). Never
theless, even if the smart cities debate still discusses the application of 
social media and questions the value and positive (or negative) out
comes due to the still undefined double engagement (city-users) via 
social media in cities (Reddick et al., 2017), in recent years, governance 
and policymaker have begun investing and opening up cities’ commu
nication and branding opportunities through social media (Molinillo 
et al., 2019, p. 247). Thus, the adoption of social media by cities, with 
varying strategies and applications, has increased the strategic impor
tance of social media for enhancing tourism competitiveness in 
contemporary cities (Leung et al., 2013, p. 3). 

Building on this state-of-the-art, social media platforms have become 
fundamental for conveying information. However, despite their poten
tial, boosting tourism interaction and perceptions through social media 
platforms remains a challenge for cities and governance due to the 
public sector’s less responsiveness to social network adoption (Bhimani 
et al., 2019; Leung et al., 2013). Today, the interplay between the smart 
city, tourism, and digital technology in society has contributed to recent 
emerging trends such as smart tourism (Buhalis & Amaranggana, 2015; 
Gretzel, Reino, et al., 2015; Gretzel, Sigala, et al., 2015; Gretzel, 
Werthner, et al., 2015; Huang et al., 2017), sustainable tourism (For
onda-Robles et al., 2020; Nilsson, 2019; Pradhan et al., 2018) and smart 
destination (Buhalis & Wagner, 2013; Del Chiappa & Abbate, 2016; 
Wang et al., 2020). Despite the emerging and prominent nature of these 
trends in academic discourse, to date, few practical studies have 
modeled the effect of DTI and Social Media in the smart city or examined 
the effects of this implementation on city-level outcomes related to the 
tourism flow (Coca-Stefaniak, 2019; Jiménez-Barreto et al., 2020; 
Kumar et al., 2018; Molinillo et al., 2019; Yuan et al., 2020). Therefore, 
our study aims to address this research gap by examining the impact of 
DTI and the adoption of social media platforms on tourism flow, which 
has not been thoroughly explored in the existing literature. Specifically, 
our research seeks to contribute to the current academic debate on the 
interception between tourism and smart cities (Buhalis & Wagner, 2013; 
Marchesani, 2022; Mariani et al., 2016; Shafiee et al., 2021) corrobo
rating the critical role of digital technology in promoting tourism flow in 
smart cities and the complementary effect of cities’ social media 
responsiveness. Based on this discussion, we posit the following research 
questions: “How does digital technology implementation in smart cities in
fluence tourism trajectories?” and “How does the amplitude of social media 
platforms amplify the relationship between digital technology implementation 
and tourism inflow in the city?” 

Our empirical investigation exploits within-country cities variation 
considering 20 cities over 11 years (2011–2021) to investigate the 
interaction between DTI, Social Media, and Tourism. We focus on Italian 
as it is considered at the center of the smart city policy in Europe 
(Vanolo, 2014) and for its significant relevance in both the smart 
tourism debate and smart city transitions discussion (Christofi et al., 
2021; Caragliu & Del Bo, 2019; Caragliu et al., 2011; Marchesani et al., 
2023; Vanolo, 2014). The Generalized Method of Moments (GMM) is 
used to verify the research framework and Hypotheses. As a result, this 
work offers an initial comprehensive analysis of the determinants in the 
relationship between DTI and tourism inflow by offering new insights 
into identifying and measuring the influence of cities’ DTI and the effect 
of the amplitude of social media platforms on current tourism trends. 

The article is structured as follows. After the introduction, Section 2 
presents a literature review highlighting the ongoing debate at the 
intersection between digital technology implementation, social media 
and tourism to corroborate and shape the research hypotheses. Section 3 
outlines the methodological approach, detailing the analysis sample, 

variable construction, and the estimation model used. Section 4 presents 
the results, relying on the estimation models. Finally, Section 5 discusses 
and concluded, proposing implications for policy, practitioners, and 
further research. 

2. Theoretical background 

2.1. Digital-based tourism development in smart city 

As a part of the smart city transformation, DTI in cities has had an 
increasing impact in recent years by influencing the tourism inflow and 
determining the local competitiveness in terms of tourism services 
(Chuang, 2020; Li et al., 2017) and destinations (Bastidas-Manzano 
et al., 2021; Shafiee et al., 2021). This structural change, combined with 
the spread of the Internet of Things (IoT) and other digital technologies 
in cities, has influenced urban development about inbound tourism as it 
enhances the tourism experience at different stages of experience 
(before, during, and after their experience) (Buhalis and Amaranggana, 
2015, p. 387). For example, in the city of Dubai, a recent project based 
on IoT was implemented to timely investigate how the cities could 
enhance tourist involvement and their overall experience (Breslow, 
2021; Khan et al., 2017). 

The influence of technology on cities is a result of a significant shift 
that started in the early 90s with the Internet, continuously transforming 
the relationship between the city and tourism. In one of the first articles 
focusing on this trend, Poon (1993, p 24) anticipates that “a whole system 
of ITs is being rapidly diffused throughout the tourism industry, and no player 
will escape its impacts.” Tourism has undergone a profound trans
formation in recent years following digital development and globaliza
tion that has increasingly narrowed the borders and forced cities to 
reformulate their strategies to consider an all-encompassing techno
logical variable that influences their internal and external development 
(Bastidas-Manzano et al., 2021; Jovicic, 2019; Romão et al., 2018). 
Today, digital technologies and the Internet have been embedded in 
contemporary life, altering how people live, work, and travel opening up 
a current trend of smart tourism (Gretzel, Reino, et al., 2015; Gretzel, 
Sigala, et al., 2015; Gretzel, Werthner, et al., 2015; Marchesani, 2022; 
Shafiee et al., 2021) and tourism destinations (Boes et al., 2015; Shafiee 
et al., 2021; Wang et al., 2020). 

2.2. Smart city, digital technology implementation, and tourism trends 

The smart cities concept has become prominent in the current debate 
about city development (Almirall et al., 2016; Caragliu et al., 2011; 
Vanolo, 2014). Relying on the combination of “smart” services, struc
tures, and practices, the smart cities initiatives are a way to “provide more 
efficient services to citizens, to monitor and optimize existing infrastructure, 
to increase collaboration amongst different actors” (Marsal-Llacuna et al., 
2015, p. 618). This advancement of cities influences the internal urban 
architecture and the city’s competitiveness through digital and social 
innovation while increasing the relationship with its users, such as cit
izens and tourists, through a digital and advanced local environment 
(Christofi et al., 2021). This continuous relationship has exponentially 
increased engagement and generated a double benefit (Gagliardi et al., 
2017; Pereira et al., 2018). On the one hand, the cities can obtain 
detailed information about the use and usefulness of these services. 
However, on the other hand, users can respond quickly and effectively to 
their needs and find a citizen-centric technology-based context (Alru
waie et al., 2020). Smart cities leverage various digital technologies such 
as social media, Artificial Intelligence (AI), big data, mobile communi
cations, and others to enhance their information infrastructure and 
urban living services (Bakıcı et al., 2013; Wang et al., 2020). 

A large stream of literature supports the prominent role of DTI and is 
an essential step toward enriching the cities’ role at the urban level 
(Abid et al., 2022; Kummitha, 2020; Marchesani et al., 2023; Margherita 
et al., 2023). Conceptually, DTI allows planners and policymakers to 
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shift from a closed system to an open and citizen-centric system. The 
new system places both urban development and citizens at the center, 
and it is now seen from a bilateral perspective: both as a user and as a 
source of information (Lee & Lee, 2014; Morgan & Webb, 2020). 
Furthermore, recent technological advancements, such as online ser
vices sensors and software using AI and Big Data, allow the collection of 
real-time data and a deeper understanding of how cities evolve, adapt, 
and respond to various conditions (Allam & Dhunny, 2019). For 
example, Gagliardi et al. (2017, p. 164) emphasizes that an “Information 
and Communication Technology-based tool can be used as an intermediary 
between the city government, administration, and its citizens”, improving 
the relationship between cities and users. Similarly, Capdevila and 
Zarlenga (2015) highlights that smart city can be conceptualized as 
complex ecosystems in which digital advancement drive the current city 
transition and where internal and external actors with diverse (and 
potentially opposed) interests interact and influence the local environ
ment (Capdevila & Zarlenga, 2015, p. 267). In this line of thought, the 
emergence of ‘phygital’—a confluence of the physical and digital 
realms—stands out. This concept underscores the use of digital tech
nologies in bridging the digital with the tangible, offering unparalleled 
interactive user experiences (Ballina et al., 2019; Del Vecchio et al., 
2023). 

The DTI has not only influenced the current cities’ evolution but has 
also profoundly influenced tourists as external users of cities. In recent 
decades, tourism has shown a sustained worldwide increase (Silva et al., 
2018). As a result, the relationship between tourists and cities has 
changed, as have the tourists’ needs. Following the early research pro
posed by the German geographer Walter Christaller (1964), founder in 
early 1960 of the central place theory, tourists were driven by the goal of 
relaxing in undiscovered and unknown places characterized by un
spoiled nature and quiet. Today, this theory has evolved into a new 
perspective: tourists nowadays require more personalized and timely 
services due to the mass emancipation of tourists and the influence of 
social networks and other digital technologies (Huang et al., 2017). As a 
result, we observe a substantial change in mass tourism in which 
attractive global cities have always played a predominant role (e.g., New 
York, London, Barcelona, Milan). Today, small and medium-sized cities 
aim to become tourism-hub offering customized and “smart” services 
useful to meet tourism needs (i.e., Online services, Wi-Fi, Municipal 
Apps) or create new trends (i.e., smart mobility, smart tourism, and 
sustainable tourism) (e.g., Copenhagen, Stockholm, and Amsterdam) 
(Buhalis & Amaranggana, 2015; Nilsson, 2019; Romão et al., 2018). In 
line with this perspective, the current debate leans toward smart tourism 
and smart destination concepts. Smart tourism is considered a social 
phenomenon arising from the convergence of information technology 
with the tourism experience (Gretzel, Reino, et al., 2015; Gretzel, Sigala, 
et al., 2015; Gretzel, Werthner, et al., 2015). The role of information 
technology in tourism lies in the formulation and implementation of 
technical systems that bolster the relationship between urban and 
tourism ecosystems. In this context, it is crucial to recognize that in
formation technology in tourism is central to the smart destination 
concept (Gretzel, Reino, et al., 2015; Gretzel, Sigala, et al., 2015; Gret
zel, Werthner, et al., 2015; Hunter et al., 2015). To comprehend this 
dynamic, Gretzel, Reino, et al. (2015), Gretzel, Sigala, et al. (2015) and 
Gretzel, Werthner, et al. (2015) propose that constructivism offers a 
valuable lens for deciphering the intricate contexts inherent in smart 
tourism. It furnishes researchers with a means to delve into smart 
tourism empirically, yet devoid of preconceived notions, facilitating the 
identification and interpretation of technology’s impact on human 
‘ecosystems’. Specifically, DTI, within the sphere of smart tourism, 
propels soft power via traveler connectivity and serves as a pivotal nu
cleus in travel destinations (Hunter et al., 2015, p. 111). 

Building on the previous discussions, we assume that the DTI in 
smart cities directly impacts both internal (citizens) and external 
(tourists) users. In particular, as the main external user, tourists repre
sent the most sensitive subjects to this transformation (Ballina et al., 

2019; Boes et al., 2016; Gretzel, Reino, et al., 2015; Gretzel, Sigala, et al., 
2015; Gretzel, Werthner, et al., 2015; Hunter et al., 2015; Romão et al., 
2018; Shafiee et al., 2021). Thus, we posit the following hypothesis: 

H1. Cities with a higher digital technology implementation are more 
likely to attract tourism inflow 

2.3. Social media platforms and smart cities outcomes 

In smart cities, as in society, social media has become a widespread 
engagement tool due to the availability of digital platforms that provide 
efficiency and cost-effectiveness in providing a large amount of infor
mation to internal and external users (Leung et al., 2013; Molinillo et al., 
2019; Zhou & Wang, 2014). The use of online platforms to convey in
formation has assumed a predominant role in smart cities as munici
palities and local governments worldwide are increasingly using social 
media such as Twitter, Facebook, and Instagram for citizen engagement 
(Alam et al., 2022; Bonsón et al., 2019; Yuan et al., 2020). For example, 
recent research has identified Facebook as a valuable tool for combining 
the digital services offered to citizens and tourists, providing a wider 
range of useful information and reaching a large number of customized 
users (Mariani et al., 2016; Molinillo et al., 2019). However, despite its 
potential, boosting effective user engagement throughout social media 
platforms is still a challenge as this trend from cities is relatively new 
and still evolving due to the low responsiveness of the cities to social 
network adoption (Bhimani et al., 2019). 

The advancement of social network platforms and their ability to 
provide a large flow of customized information (Langley & Leyshon, 
2017) has contributed to transforming the tourists’ approach to the local 
environment and the interaction between tourism and cities (Yigitcanlar 
et al., 2021). Specifically, sharing information faster has allowed the 
creation of a bridge between the local and digital world and has offered 
tools for orchestrating tourists’ preferences and behavior (Ismagilova 
et al., 2019; Molinillo et al., 2019). In this line, European Destination 
Management Organizations (DMOs) globally are intensifying their on
line investments, prioritizing digital integration and social media 
engagement (Uşaklı et al., 2017). These efforts are geared toward stra
tegic planning, promotion, and marketing of specific tourism destina
tions with the aim of bolstering their reputation and increasing visitor 
numbers (Buhalis & Wagner, 2013; Mariani et al., 2016). 

The current relationship between tourism, the city’s DTI, and social 
media platforms has multiple outcomes. The use of specific social 
network platforms directs the city’s communication toward certain 
categories of tourists. For example, the heterogeneity of social media 
platforms adopted in cities by including the new and recently diffuse 
platforms (i.e., TikTok, Medium) helps to broaden the audience (users) 
by segmenting it by digital availability, readiness, and responsiveness 
amongst the others (Pike et al., 2021; Zeng & Gerritsen, 2014). This 
amplitude of social media contrasts with recent cities’ development that 
formally relies on the homogeneity of platforms adopted by cities (i.e., 
referring solely to well-established platforms such as Facebook and 
YouTube) (Alam et al., 2022; Pereira et al., 2018; Zhou & Wang, 2014). 
However, the city’s communication based on a small number of well- 
based social media platforms limits the dissemination of information 
to new tourism groups, such as young people and the more sensitive to 
new technologies (Gafter & Tchetchik, 2017). This assumption gener
ates a mismatch between DTI in cities and tourists as, on the one hand, 
there is the aim of developing technological and digital advancement 
practices according to new current tourist trends such as smart tourism 
(Shafiee et al., 2021; Buhalis, 2020; Buhalis and Amaranggana, 2015). 
On the other hand, the slow cities’ response to the current social media 
platforms’ trends contrasts the cities’ smart and digital aims and the 
current tourism trends (Chan et al., 2019; Coca-Stefaniak, 2019; Giglio 
et al., 2019; Molinillo et al., 2019). 

Thus, relying on previous research (Ballina et al., 2019; Coca-Stefa
niak, 2019; Gafter & Tchetchik, 2017; Giglio et al., 2019; Leung et al., 
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2013; Molinillo et al., 2019; Pike et al., 2021; Shafiee et al., 2021; Uşaklı 
et al., 2017), we suggest a complementarity effect between DTI and the 
adoption of social media platforms, i.e., that the return from one vari
able increases with increases in another variable. Specifically, we expect 
that the amplitude of the number of social media platforms adopted in 
cities will increase the interaction between tourists and DTI in cities 
(Fig. 1 highlights our conceptual framework). This expectation is based 
on the assumption that the ability of the city to implement social media 
platforms targeted at different tourist categories (i.e., age, digital read
iness, needs) positively affects tourists’ interaction with current digital 
smart cities’ transition (Buhalis & Wagner, 2013; Huertas et al., 2021). 
Thus, we posit: 

Hypothesis II. The heterogeneity of social media platforms adopted in 
cities positively affects the relationship between digital technology 
implementation and tourism flow. 

3. Methodology 

3.1. Sample of analysis 

In this study, we focus on the 20 Italian cities selected on an equal 
basis from north to south using the probability-proportional-to-size 
sampling in each stratum of the medium and large cities and north 
and south locations (Levy & Lemeshow, 2013). Using this method, we 
select the city with the highest homogeneity of the variables cross-cities 
to guarantee the heterogeneity of the sample according to the 
geographical distribution. Specifically, we based our research on the 
Italian context as it represents a relevant test case in the smart city 
debate (Grossi & Pianezzi, 2017; Vanolo, 2014, p. 884) and constitutes 
an empirical focus for prominent discussions considering the relation
ship between DTI, social media, and tourism flow in cities (Giambona & 
Grassini, 2020; Giglio et al., 2019; Vanolo, 2014). Moreover, this context 
of analysis meets the current competitive driver in smart city literature, 
mainly focused on Europe and North American countries, and represents 
a prominent context to evaluate the competitive edge of smart city 
projects in developed regions (Christofi et al., 2021, p. 961; Taylor Buck 
& While, 2017). 

To set our panel dataset, we pooled data from different national and 
international sources and novel data related to social media platforms. 
Data sources are reported in Table 1. Table 2 summarizes the adoption of 
social media for each city in December 2021. We considered a period of 
11 years (2011–2021). The twenty cities considered are Bergamo, 
Bologna, Brescia, Verona, Milan, Turin, and Genoa in Northern Italy, 
Florence, and Rome in central Italy, and Bari, Lecce, Cosenza, Caserta, 
Catania, Naples, Foggia, Salerno, Reggio Calabria, Palermo and Messina 
in Southern Italy. 

3.2. Variables and measures 

3.2.1. Dependent variable 
Our dependent variable measures the flow of tourists in a city. To 

construct the Tourism flow variable, we rely on a database that considers 
the movement of tourists in Italy over the years based on monthly 
research carried out by ISTAT since 1956, representing the main source 
of information on domestic tourism available in Italy (www.istat.it). The 
variable considers the number of customers in hotel facilities (Hotels) 
and non-hotel facilities (Camping, B&B, Village, Holiday houses, Hos
tels, Agritourism, and tourist structures). The structure of the dataset 
and the information considered are based on the International Recom
mendations for Tourism Statistics 2008 (IRTS 20081). Although hotel 
and non-hotel facilities are an all-encompassing category that also 

includes business travel and other needs, they represent one of the 
measures suggested in evaluating the tourist attractiveness of a city 
(Eugenio-Martin et al., 2019; Shafiee et al., 2021). At the same time, we 
tried to mitigate the bias by including controls in the model to support 
the variable. In addition, to ensure the database’s stability and the data’s 
robustness, we operationalized this variable using the ratio between 
tourist inflows and population to weigh the variable in each city yearly. 

3.2.2. Independent variables 
Our main independent variables measure digital technology Imple

mentation (DTI) and Social Media platforms. Specifically, DTI represents 
our explanatory variable. Due to the lack of well-established variables 
that allow us to verify the development of DTI in the city, we relied on 
previous literature (Abid et al., 2022; Capdevila & Zarlenga, 2015), and 
we constructed the variable using an index based on 9 measures (see. 
Table 1). First, we standardize the measurement to guarantee the vari
ables’ homogeneity. Second, we tested this standardization to assess the 
stability of our measures in the index (e.g., standardization with z- 
scores). Third, we aggregated comparative values using the average to 
assess the index based on the variables considered. This process led to 
constructing an index ranging in the interval [0,1], where close to 
0 represents a low level of DTI, and close to 1 represents a high level of 
DTI in each city yearly. Moreover, we also control the index’s stability 
by applying a factorial analysis using a Principal Component Analysis 
(PCA). This additional control confirms that the index emerging from 
both the techniques applied does not differ and confirms our variable’s 
stability. 

The second independent variable is the Social Media Platform, which 
interacts as a moderator in our model. This original variable was 
collected using the “Wayback Machine” website (https://archive.org), 
which allowed us to collect and record backward social network plat
forms presented on the official website of each city from 1 January 2011 
to 31 December 2021 through the following procedure. First, we con
sulted the official websites of the cities to identify the social network 
proposed by each city. We only consider the social networks proposed 
directly by the city to ensure methodological rigor. Second, in struc
turing the social media platforms to be included in the analysis sample, 
we only considered the social media platforms emerging from our 
sample of analysis (cities), excluding those not implemented in the 20 
cities analyzed. For example, in the last year, we found 20/20 cities 
using Facebook and 1/20 using Medium (i.e., Bergamo). Other influ
ential social networks (e.g., VKontakte, Snapchat, or WeChat) were not 
considered as they do not emerge from our sample. Finally, we apply the 
same procedure expressed previously using the “Wayback Machine” 
website (https://archive.org) to go back to the past and retrieve data on 
the social network platforms proposed and used by cities annually. 
Specifically, we reproduce each city’s website from 1 January 2011 to 
31 December 2021 to have a clear view of the social network channels’ 
evolution. Adopting this strategy allowed us to structure dummy vari
ables for each social network for each city, where the value is 1 if the city 
considers the social network and 0 otherwise. We present an example of 
the structure of the variable describing the implementation of the social 
networks of each city as of 31 December 2021 (see. Table 2). 

Following this process, we construct the Social Media Platform var
iable using the Herfindahl – Hirschman concentration index (HHI). 
Finally, we apply the HHI to assess the homogeneity/heterogeneity of 
social media platforms over the years in identifying the social network 
platforms used by each city. This variable can serve as a proxy for a city’s 
responsiveness to communication trends via social network platforms. 
Low values indicate a heterogeneous adoption of social network plat
forms to strike different targets and users. In contrast, low values of the 
variable indicate homogeneous use of digital platforms focusing on a 
few well-established platforms and a single target (Alam et al., 2022; 
Huertas et al., 2021; Kietzmann et al., 2011). 

1 Source: https://www.unwto.org/tourism-statistics/on-basic-tourism-statis 
tics-irts-2008 
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3.2.3. Control variables 
Following prior research on smart cities, cities, and urban develop

ment, relevant control variables are included in the proposed model. 
Specifically, we control for structural and tourism cities’ characteristics. 

For city characteristics, we control for Population, Gross Domestic 
Product (GDP), Public R&D investment, and intrinsic characteristics 
according to the European Union (EU) to control for the urban envi
ronment’s influence in our model (Black & Henderson, 1999; 

Fig. 1. Conceptual framework.  

Table 1 
Variable description and construction.  

Variable Model Description Operationalization of the variables Type of 
Variable 

Data - Source 

Tourism DV Number of guests in hotel facilities (Hotels) and non-hotel 
facilities (Camping, B&B, Village, Tourist House, Hostels, 
agritourism, and structures used for tourism) 

Number of guests in cities operationalized 
over the population of the city yearly 

Constant ISTAT 

Online services Index 
(IV) 

Number of online services in cities accessed by the institutional 
website (since 2018 using SPID) 

Number of online services in city over the 
population yearly 

Constant ISTAT 

Broadband 
access 

Index 
(IV) 

Percentage of the population whit ADSL access Standardize over the population yearly to 
construct a constant variable. 

Percentage AGCOM 

Municipal App Index 
(IV) 

Municipal App download number (Android) Number of downloads over the population 
of the city yearly 

Constant ISTAT 

Home-banking 
diffusion 

Index 
(IV) 

Number of home-banking users in the city Number of home banking users over the 
population of the city yearly 

Constant ISTAT 

Digital 
transparency 

Index 
(IV) 

Number of Open-Data reports related to cities’ investments Number of Open-Data over the total 
investment of the city yearly 

Constant ANAC 

Digital openness Index 
(IV) 

Number of public access databases Number of Public databases over the 
population of the city yearly 

Constant FPA 

Public Wi-Fi 
access-point 

Index 
(IV) 

Number of access points in the city Number of Public Wi-Fi access points over 
the population of the city yearly 

Constant ISTAT - Wifi- 
Italia 

Public Wi-Fi 
Users 

Index 
(IV) 

Number of users of public Wi-Fi in the city Number of Wi-Fi single access to public Wi- 
Fi over the population of the city yearly 

Constant ISTAT - Wifi- 
Italia 

IoT 
development 

Index 
(IV) 

Investment in R&D and innovation in the city Number of Investment in R&D over the 
population of the city yearly 

Constant ISTAT 

Social Media IV Official Social networks adopted by the city to communicate with 
users 

Herfindal-Hirschman Index (HHI) based on 
the number of social networks implemented 
by the city 

Construct Social Network 

Population CV Descriptive number of the total population in the city yearly Natural logarithm of the variable Constant ANPR-ISTAT 
R&D Public CV Total amount of public sector investments in R&D in the city 

yearly 
Natural logarithm of the variable over the 
population in the city 

Constant ISTAT 

City GDP CV Gross Domestic Product produced in each city in the year n 
considered 

Natural logarithm of the variable over the 
population in the city yearly 

Constant EUROSTAT - 
ISTAT 

Touristic rate CV The tourist rate of the city is evaluated through the ratio of 
tourists per 100,000 population 

Standardize over the population yearly to 
construct a constant variable. 

Percentage ISTAT 

Hospitality CV Total number of hotel facilities (Hotels) and non-hotel facilities 
(Camping, B&B, Village, Tourist House, Hostels, agritourism, and 
structures used for tourism) in the city registered in booking 
yearly 

Natural logarithm of the variable over the 
population in the city 

Constant Booking 

Airport CV Total number of airports in cities and nearby areas (50Km) Natural logarithm of the variable Constant Assoaeroporti 
Museum and 

Exhibitions 
CV Total number of museums, temporary exhibitions, and art 

galleries in the city 
Natural logarithm of the variable Constant ISTAT 

DV (Dependent Variable), IV (Independent Variable), CV (Control Variable); Database: ANPR: Anagrafe Nazionale della Popolazione Residente, ISTAT; Italian National 
Institute of Statistics; FPA: European Financial Planning Association; AGCOM: Autorità per le Garanzie nelle Comunicazioni; ANAC: National Anti-Corruption Au
thority; Assoaeroporti.it, Booking.com, wifi-italia.it, EUROSTAT: Statistical office of the European Union. 
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Marchesani et al., 2022). Specifically, the variable population is captured 
by the natural logarithm of the total number of residents in a given city 
each year. GDP is a monetary measure of the market value of all the final 
goods and services produced in a specific period and is operationalized 
as the natural logarithm of the variable each year. Finally, to control for 
the city’s innovation-based investment, we include the natural loga
rithm of Public R&D investment over the GDP of each city yearly. 

Moreover, referring to the tourism cities’ characteristics and in line 
with the existing literature about urban and regional studies, we control 
for the interaction between tourists and the city by considering both the 
touristic influence of the city and the tourist architecture (Crompton, 
1979; Giambona & Grassini, 2020; Romão et al., 2018). Thus, we 
include as a control variable the number of Hospitality structures regis
tered annually in the city using Booking.com as a source (see. Table 1), 
the number of museums, temporary exhibitions, and art galleries 
annually (Museum and Exhibitions), the touristic rate of the city evaluated 
through the ratio of tourists per 100.000 population, and the interaction 
with the outside of the city considering the number of commercial Air
ports serving passenger traffic in the city in the neighbor (50 Km) area 
(Doerr et al., 2020; Marchesani, 2022; Seetanah et al., 2020). 

3.3. Estimation model 

To test the hypotheses, we apply the two-step Generalized Method of 
Moment GMM and a one-year lagged dependent variable as instruments 
(Roodman, 2009a). Using the two-step rather than one-step estimation, 
we ensure that the standard covariance matrix is robust to panel-specific 
heteroscedasticity and correlation issues. However, using this method, 
the standard errors could be downward biased. Thus, the finite-sample 
corrected covariance matrix was applied (Windmeijer, 2005). More
over, to support the validity and robustness of this method, we applied 
multiple estimation techniques such as Generalized Least Squares (GLS), 
Ordinary Least Squares (OLS), and Two-Stage Least Squares (2SLS) 
models, as well as Fixed Effects/Random Effects (FE/RE) (Breitung & 
Salish, 2021; Roodman, 2009b). Subsequently, we referred to the Akaike 
Information Criterion (AIC) (Sakamoto et al., 1986), which supported 
the validation of the model, suggesting that GMM was the more suitable 
method for the structure of our panel dataset. Additionally, the Haus
man test was employed to validate the efficiency of GMM compared to 
FE/RE models, revealing no significant incongruence between the esti
mated coefficients and supporting the FE in the model (Bond & Arellano, 
2012). Thus, AIC and Hausman’s tests provided statistical confirmation 
of GMM’s aptness. Furthermore, its robustness to potential 

heteroscedasticity was verified, ensuring reliable and consistent 
parameter estimates for our dataset. In this line, according to Lee and Yu 
(2014), the GMM method is suitable for investigating samples when the 
numerosity and period are balanced in a panel dataset and is also useful 
for deriving the asymptotic properties estimators for the spatial dynamic 
panel data model with fixed effects and constructing the best linear and 
quadratic moment conditions. The application of this method is in line 
with the current trend in tourism research (Qiang et al., 2019; Zhang 
et al., 2016), as tourism is a sector with several issues closely linked to 
endogeneity, such as dependence on the past and reverse causality 
(Gallego et al., 2019). As a confirmatory test, we adopted a set of con
trols and tests as a proxy to guarantee that all the instruments were 
valid. Thus, diagnostic tests are performed adopting both the Hansen 
and Arellano and Bond test to ensure the validity of the two-step GMM 
estimations and to investigate the existence of the over-identification of 
the model (Bond & Arellano, 2012). 

Moreover, to assess the robustness of our model, we performed 
additional tests to avoid autocorrelation and over-identification issues 
by considering control variables mainly related to the sample charac
teristics (i.e., City size, Population, GDP, and City development). Thus, 
we ran the GMM model again by considering different control and 
setting levels. Thus, considering the tests performed, we confirm that no 
critical issues are detected as the results are compatible with the original 
estimations, and our findings are not affected by endogeneity. Table 3 
reports a correlation matrix and descriptive statistics. None of the cor
relations presented concerns about multicollinearity in the regression 
analysis. 

Furthermore, a variance inflation factor (VIF) analysis confirms the 
absence of critical issues. The maximum VIF of the independent vari
ables in each model was 2.17 (Social Media Platform), and the mean 
VIFs total in the various models was = 2.49. Finally, considering the 
effect of the COVID-19 pandemic on the tourism sector in 2020 (the 
yearly value of the tourist sector in Italy moved from 80 billion in 2019 
to 68 billion in 2020), we also control this effect. Thus, we drop the year 
2020 and re-run the model considering 10 years. This additional control 
confirms the results’ stability and significance of the model. 

4. Results 

The empirical results presented in this section show the direct effect 
of DTI in cities on tourism flow and the moderating role of social media 
platforms in this relationship. Moreover, we also test and discuss the 
moderating and mediating effects of social media platforms due to the 

Table 2 
Social network adoption in December 2021.  

City Twitter LinkedIn Instagram Facebook YouTube Telegram TikTok Medium 

Rome ● ● ● ● ● ○ ● ○ 

Naples ● ● ● ● ● ● ● ○ 

Milan ● ● ● ● ● ○ ○ ○ 

Turin ● ● ● ● ● ● ● ○ 

Salerno ○ ○ ○ ● ● ○ ○ ○ 

Bari ● ○ ○ ● ● ○ ○ ○ 

Catania ● ● ● ● ● ● ○ ○ 

Palermo ● ● ● ● ● ○ ○ ○ 

Caserta ○ ● ● ● ● ○ ○ ○ 

Verona ○ ○ ○ ● ● ● ○ ○ 

Foggia ○ ○ ○ ● ○ ○ ○ ○ 

Reggio Calabria ● ○ ○ ● ● ○ ○ ○ 

Messina ● ● ● ● ● ○ ○ ○ 

Genova ● ○ ● ● ● ○ ○ ○ 

Bologna ● ● ● ● ● ○ ○ ○ 

Florence ● ● ● ● ● ● ○ ○ 

Lecce ● ● ● ● ● ● ○ ○ 

Bergamo ● ● ● ● ● ● ○ ● 
Brescia ● ○ ○ ● ● ○ ○ ○ 

Cosenza ○ ○ ○ ● ● ○ ○ ○ 

Note: The city adopts the social network (●). Does not adopt the social network (○). 
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intrinsic relationship with the explanatory variable. Table 4 presents the 
GMM estimation applied to evaluate the interaction between DTI, 
tourism flow, and social network platforms. Model I includes only the 
independent variables; Model II includes only the control variables; 
Model III includes both independent and control variables; Model IV 
includes the interaction between independent variables as a moderator 
in the relationship. 

Going through the analysis, we find support for Hypothesis I in 
Model III as the parameter for DTI is positive and significant for 
explaining tourism inflow, showing that DTI in cities influences the 
amount of tourism flow in cities (ƿ = 0.001, β = 1.593). This result is in 
line with the current research trend that places the evolution of smart 
cities and technology at the center of the competitive dynamics of cities 
(Simmons et al., 2018; Taylor Buck & While, 2017) in relation to their 
stakeholders (Christofi et al., 2021). Next, we present the results of our 
model considering the adoption of social network platforms in cities and 
their interaction with DTI and tourism inflow in cities (H2). The sig
nificance of the interaction term Social Media * DTI in model IV (ƿ =
0.000, β = 2.684) supports our hypothesis II. The DTI in cities with an 
extant adoption of social media platforms can connect different targets 
of users and tourists (Kietzmann et al., 2011; Molinillo et al., 2019) as 
well as more likely to support the tourist in perceiving the development 
and services offered by the city to influence their choice and needs 
(Uşaklı et al., 2017). To assess the robustness of our results, we run a 
sensitivity analysis to ensure the robustness of our empirical choices and 
provide a test previously presented (i.e., Arellano-Bond and Hansen 
Test). Moreover, due to the digital nature of the social network variable 
and their intrinsic connection with DTI, we test their effect in the model 
to control this absorption in the explanatory variables (act as a medi
ator) or moderate the relationship by affecting it between the explana
tory and outcome variables. Moreover, due to the dynamic of the 
variable measured in terms of concentration (HHI), the attraction of 
tourism flows is more likely to occur for cities presenting heterogeneity 
in terms of a social network rather than focusing on a single and well- 
established social network (i.e., Facebook and YouTube). 

4.1. Mediator/moderator effect of social media 

To test the effects of social networks on the relationship between DTI 
and tourism flow, we additionally control the influence of the variable 
by considering both a mediator and moderator to verify the robustness 
of the results. Specifically, following the approach proposed by Baron 
and Kenny (1986), we test the mediation/moderation effect of the var
iable by applying the following process. First, we test the significant 
direct effect of the independent variable on the dependent variable. 
Hence, we tested the interaction of social network variables in the model 
by considering them as moderators and mediators. Thus, we performed 
the test by considering the social network as a mediator in the rela
tionship. The result demonstrates that the effect of the explanatory 
variable on the dependent variable falls to zero, and the relationship 
becomes (partially) insignificant. Although the relationship between the 
DTI and Tourism flow is still robust and highly significant, the inclusion 
of the social network variable is not highly significant, highlighting that 
even if it marginally influences the DTI variable, there is no evidence of a 
mediation effect in this relationship (Table 5). 

Thus, we perform the moderation analysis, introducing the social 
network variable and their interaction terms into the regression model. 
The moderating effect is established when the moderator variable (so
cial network) interacts with the explanatory variable (DTI), and the 
intensity of the association between the explanatory variable and the 
outcome variable (tourism flow) is altered. The result confirms that the 
moderating role of social networks in the model is consistent with our 
previous findings, suggesting that the social network variable is inde
pendent of the model and does not absorb the effect of DTI on tourism 
but positively modifies its effect. Ta
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5. Discussion and conclusion 

All around the world, cities have witnessed significant changes in the 
urban ecosystem in the past decade, influencing their internal (citizens) 
and external (tourists) users. By establishing and estimating a dynamic 
panel data model based on 20 Italian cities, this study investigates how 
the DTI and the adoption of social media platforms in cities affect the 
tourism inflow. Our findings suggest that DTI in city development in
fluences the tourism trend. This result is in line with the current research 
debate that places the evolution of smart cities and digital technologies 
at the center of the current tourism trends, which in recent years has 
undergone the same evolution in place in cities moving toward smart 
tourism (Buhalis, 2020; Gretzel, Reino, et al., 2015; Gretzel, Sigala, 
et al., 2015; Gretzel, Werthner, et al., 2015; Marchesani, 2022; Shafiee 
et al., 2021). 

Moreover, this study is one of the first to empirically evaluate the 
effect of social media platforms on those relationships. Although there is 
an ongoing debate about the importance of social media in cities, the 
relationship between tourism and social media in the city is still poorly 
understood in practice (Giglio et al., 2019; Huertas et al., 2021; Leung 
et al., 2013). The DTI in cities with an extant adoption of social media 
platforms can connect different targets of users and tourists (Kietzmann 

et al., 2011) and is more likely to support the tourist in perceiving the 
development and services offered by the city to influence their choice 
and needs (Leung et al., 2013). Our findings show that the amplitude of 
social media platforms adopted by the cities positively influences the 
relationship between DTI and tourism as the city can convey and 
perceive the internal digital development to the external user and 
tourists. Specifically, we show that social media platforms are more 
likely to affect the previous relationship for cities presenting heteroge
neity in terms of a social network rather than focusing on a single and 
well-established social network. These results align with the literature 
on social media as it introduces substantial and pervasive changes to 
communication between organizations, communities, and individuals. 
Furthermore, each social media has different functionality and relates to 
different users based on intrinsic characteristics (i.e., identity, sharing, 
or presence) (Kietzmann et al., 2011), and the amplitude of social media 
adopted in cities matters in the perception of the current smart cities 
trajectories confirming the strategic importance of social media for 
tourism competitiveness (Leung et al., 2013, p. 3). Finally, this research 
contributes to advancing the current debate about the pervasive role of 
digital technologies and social media in influencing urban attractiveness 
(Alam et al., 2022; Molinillo et al., 2019; Yuan et al., 2020). This is 
particularly evident when analyzing the intersection of smart cities, 
tourism, and digital implementation for both social media and urban 
technologies in cities. Building on the current debate, which highlights 
distinct digital implementation strategies to enhance tourist engagement 
and its influence on the behavioral and psychological responses of 
tourists (Buhalis & Wagner, 2013; Khan et al., 2017; Marchesani, 2022) 
our study ventures into a related but distinct domain. We find that 
technological development and the cities’ strategic responsiveness to 
social media significantly bolster the interaction between cities and 
tourists. These findings underscore the pivotal role of technological 
advancements, beyond mere digital services, in reshaping the urban 
appeal and attractiveness landscape, offering a fresh perspective on the 
established theories and current discussions (Buhalis & Wagner, 2013; 
Gretzel, Reino, et al., 2015; Gretzel, Sigala, et al., 2015; Gretzel, 
Werthner, et al., 2015; Khan et al., 2017). 

5.1. Theoretical and practical contributions 

Our findings yield several contributions to the smart tourism and 
smart city literature by providing quantitative insights that both poli
cymakers and academics could explore from conceptual, theoretical, 
and practical perspectives, focusing on the interaction between the 
advancement of the digital ecosystem and the development and 

Table 4 
GMM estimation model.   

Mode I Model II Model III Model V 

Tourism (n-1) 0.901*** [0.149]   0.955*** [0.169] 0.906*** [0.166] 
DTI 0.336*** [0.217]   0.341*** [0.124] 0.329** [0.147] 
Social Media 0.261* [0.233]   0.611* [0.183] 0.450* [0.214] 
Social Media*DTI − 0.173*** [0.216]     0.231*** [0.098] 
Population   0.103** [0.052] 0.129* [0.045] 0.143* [0.031] 
City GDP   − 0.455 [0.104] − 0.267 [0.118] − 0.383 [0.077] 
R&D Public   0.201*** [0.037] 0.099*** [0.061] 0.144*** [0.053] 
Touristic rate   0.177** [0.085] 0.149** [0.093] 0.138** [0.074] 
Hospitality   0.119** [0.082] 0.154* [0.077] 0.198** [0.046] 
Airport   − 0.188* [0.023] − 0.152 [0.034] − 0.161* [0.030] 
Museum and exhibitions   0.221* [0.049] 0.151* [0.032] 0.132* [0.057] 
City and year effect Yes  Yes  Yes  Yes  
AR(2) 2.31  2.25  2.08  2.16  
P-value 0.101  0.133  0.138  0.151  
Hansen Test 57.51  59.28  71.73  72.89  
P-value 0.265  0.293  0.316  0.304  
N◦ observation 200  200  200  200  
N* city 20  20  20  20  

Dependent variable: Tourist flow; ***, **, *, significant at the 1 %, 5 %, and 10 % levels, respectively. Arellano–Bond test for AR (2) and Hansen Test are used to control 
for possible autocorrelation issues. Standard errors are in parentheses. 

Table 5 
Mediator/moderator effect of social media.   

Mediator effect Moderator effect 

Model I Model II 

DTI  0.568** [0.207]  0.987*** [0.142] 
Social Media  0.213*** [0.118]  0.322** [0.151] 
Social Media * DTI    − 0.284 [0.124] 
Population  0.128** [0.132]  0.142*** [0.058] 
City GDP  0.199*** [0.191]  0.239*** [0.072] 
R&D Public  0.119** [0.587]  0.108** [0.443] 
Touristic rate  0.176** [0.080]  0.212** [0.036] 
Hospitality  0.111** [0.051]  0.126** [0.039] 
Airport  0.182* [0.039]  0.171* [0.052] 
Museum and Exhibitions  0.178* [0.081]  0.128* [0.061] 
Constant  1.104** [0.372]  1.298** [0.094] 
R-Squared  0.298   0.372  
F-Statistics  25.116   4.516  
Prob. (F-stat.)  0.002   0.003  
Sample  20   20  
Observations  220   220  

Mediator/moderator effect: standard errors are in parentheses. ***, **, *, sig
nificant at the 1 %, 5 % and 10 %. 
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perception of tourism demand. Specifically, although the relationship 
between smart destination and smart tourist have gained great interest 
in the last decades (Boes et al., 2015; Huertas et al., 2021; Shafiee et al., 
2021), the interrelationships between these two constructs have not 
been extensively explored in practices and have been based on case- 
study or at the regional level. Consequently, these findings are signifi
cant to theoretical research to advance the empirical and theoretical 
knowledge of the interception between smart tourism and digital 
advancement. Moreover, this paper contributes to the current literature 
on social media platforms in the interception between tourism and smart 
city literature, highlighting the effect of the amplitude of social media 
platforms and their effects on smart tourism and city trajectories. Smart 
cities’ implementation must be advanced not by internal and financial 
logic (Leitheiser & Follmann, 2020; Matos et al., 2019; Valdez et al., 
2018) but based on users- and tourism-centric development and social 
media contribute to elevating this combination. Lastly, this study 
significantly furthers the discourse concerning the role of social media in 
urban contexts, presenting empirical contributions for researchers from 
two distinct perspectives. On the one hand, methodologically, our 
research introduces a novel means to assess the extent of social media 
implementation within cities. This robust and replicable approach is 
underpinned by tools designed to reconstruct the online history of cities, 
companies, or organizations. On the other hand, empirically, our find
ings illuminate that social media play a moderating role in urban envi
ronments rather than exerting a direct impact on the end user. These 
findings underscore how cities’ responses to social media platforms 
serve as vehicles for empowering urban practices and bridging the gap 
between urban development and the actual perceptions of users. 

These results also provide several implications for public managers 
and policymakers regarding smart destinations and the impact of DTI 
and social media platform adoption. Nowadays, public managers and 
policymakers related to smart city projects are eager to consider 
advancing an urban digital environment as a strategic tool that brings 
their cities managerial and urban advantages and increased attractive
ness to users and stakeholders. This urban strategy stimulates gover
nance and policymakers to keep investing in smart city projects by 
focusing on the ultimate goal of sustainability and efficiency, losing the 
real relationship with the final users (Marchesani & Masciarelli, 2023; 
Yigitcanlar et al., 2021). This concept is intertwined with the manage
ment and development of smart tourism in cities as the policymaker and 
governments’ key objectives are the generation of an optimal, sustain
able, and efficient environment (Foronda-Robles et al., 2020; Seyfi & 
Hall, 2020; Shafiee et al., 2021). Therefore, policymakers and public 
managers should consider the interaction and way of making city users 
perceive this progress. Thus, developing an amplitude of social media 
allows information and city development to be conveyed and allows city 
political decision-makers to elevate internal development by advancing 
the perception of tourists and citizens for city development practices. 

Moreover, building upon these insights, another crucial implication 
arises for policymakers in dealing with the effect of DTI on tourism 
trends. Specifically, the profound interconnection between DTI and 
smart cities not only facilitates constant communication with internal 
(citizens) and external (tourists) users but also ensures they remain 
informed about the city’s ongoing digital initiatives and influence their 
interaction with the city. As this research shows that DTI affects tourism 
trends, it becomes pivotal for decision-makers to comprehend and 
anticipate the potential repercussions of this relationship. This height
ened city appeal, fueled by DTIs, might surge tourism demand, possibly 
straining the city’s infrastructure and challenging its sustainability ob
jectives. This view aligns with the European Commission Tourism Policy 
(European Commission, 2023a) and the European Commission Smart 
Cities and Communities view (European Commission, 2023b), which aims 
to maintain Europe’s position as a leading global destination and to turn 
Europe into a sustainable destination, also bearing its social and envi
ronmental aspects. This approach focuses on the well-being of its in
habitants, businesses, visitors, organizations, and administrators by 

offering digitally enabled services that contribute to a better quality of 
life. In this line, policymakers need to integrate these considerations into 
their strategic planning, offering a holistic approach encompassing 
technological advancements and sustainability imperatives. 

5.2. Limitations and future avenues 

This study has some limitations intrinsic to the quantitative nature. 
First, the study focuses on one country. This limitation is common to 
most empirical studies on smart cities due to the lack of homogeneous 
datasets and coding. However, we consider Italy a suitable setting to 
analyze the smart city context, given that there is considerable (and 
well-documented) cross-city variation within Italy. Second, we focus on 
20 cities. This limitation is intrinsic in smart city studies, which usually 
consider small samples (Christofi et al., 2021). Although the sample is 
statistically developed to rigorous represent the country for distribution, 
size, and economic development, focusing on just 20 cities may not 
consider some emerging dimensions of cities. Future research could 
broaden the sample and consider cities in rural areas by investigating 
their readiness and interaction in the relationship between DTI, social 
media platforms, and tourism. In this line, future research could also 
delve into harnessing social media data for urban development. Such 
data can offer insights into residents’ and visitors’ behaviors and pref
erences, aiding urban planners in creating responsive city environments. 
Third, due to the lack of established variables to measure the digitali
zation of the cities, we construct the DTI variable using an index and a 
mix of databases and sources to align and support the related literature 
(Albino et al., 2015; Chuang, 2020; Foronda-Robles et al., 2020). 
Following this limitation, we also highlight the need to open up future 
research to the lack of objective parameters and variables in practices to 
evaluate both digital advancement and smart destinations in and out of 
the connection with smart tourism concepts. 

In this line, future researchers should analyze the existing relation
ship between smart cities and smart tourism, considering the continuous 
interrelation between tourism trends and contemporary cities (Bastidas- 
Manzano et al., 2021; Christofi et al., 2021). Moreover, it becomes 
important to consider different approaches and policy dynamics in the 
interception between tourism and smart city trajectories to shed light on 
the policies and practices for tourism development in cities and to assess 
the influence of DTI and the role of social media platforms in the smart 
destination. In light of the policy dynamics constraints in urban tourism, 
the role of DMOs in optimizing technological investments becomes vital. 
Future research could delve deeper by broadening the scope to include 
more urban centers, especially in Central European countries, as well as, 
Scandinavia, and the UK, to gain a more holistic understanding of city- 
level strategies and challenges. Moreover, it would be an interesting 
avenue for research to examine whether DMOs operating in destinations 
with similar natural and cultural attractions but also different digital 
technologies and social media development can achieve a lasting 
competitive advantage in terms of tourism attractiveness by investing 
more in and employing best managerial practices for social media. Un
derstanding if these practices translate into tangible benefits for desti
nations, would be fundamental for future urban dynamics. 
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determinants of Airbnb location and its spatial distribution. Tourism Economics, 25 
(8), 1224–1244. 

European Commission. (2023a). Overview of EU tourism policy. Source: https://single-m 
arket-economy.ec.europa.eu/sectors/tourism/policy-overview_en. 

European Commission. (2023b). Smart cities and communities. Source: https://digit 
al-strategy.ec.europa.eu/en/policies/smart-cities-and-communities. 
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