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ABSTRACT

Tourism flows to large cities have increased drastically in the past few years. The Alfama neigh-
bourhood in Lisbon (Portugal) is facing major changes with respect to land uses, demographic
features and social appropriation patterns in public spaces, caused by the intensification of
tourism. The consequences of new emerging economic and symbolic values have rapidly
given rise to a scenario of touristification and gentrification in the neighbourhood. In order to
address such complexities, sustainable urban planning can benefit from real-time data sources
that can represent the tourism flows in spatial and temporal perspectives. The research ques-
tion allows Twitter to be used as an emerging data source and for analysing spatial patterns
and content, based on two sample groups: residents and tourists, and their interpretations
about the use of space for leisure activities. The research method is based on an analysis of
two years of geotagged tweets in the city of Lisbon, differentiating between tourist and resi-
dent users, and, in a subsequent step, in the Alfama neighbourhood. The spatial distribution
analysis and the content analysis have revealed not only spatio-temporal activity patterns but
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also emotional responses to new trends in urban tourism uses, consumption and perception
of an increasing tourism pressure in Alfama. The results are relevant in the field of tourism and
sustainable urban planning.

Keywords: urban tourism; touristification; big data sources; Twitter; Alfama.

RESUMEN

Los flujos de turismo hacia las grandes ciudades han aumentado drasticamente en los Ultimos
afios. En Lisboa, el distrito de Alfama esta experimentando un cambio funcional debido a los
nuevos patrones turisticos y a la intensificacién de su uso turistico. La creciente complejidad
de la planificacion urbana requiere fuentes de datos en tiempo real que puedan representar
la temporalidad de los flujos turisticos. En este contexto, nuestra pregunta de investigacion es
éen qué medida el uso de nuevas fuentes de datos aporta nueva informacién sobre el uso del
espacio para el ocio y el turismo, ya sea por residentes o turistas? El método de investigacién
se basa en un analisis de dos afios de tweets georreferenciados, diferenciando entre usuarios
turisticos y usuarios residentes en Lisboa. Un analisis de distribucidn espacial y un analisis
de contenido han revelado no solo patrones de actividad espacio-temporales sino también
respuestas emocionales a las nuevas tendencias en el uso del turismo urbano, el consumo y
la percepcion de la presién del turismo en Alfama. Los resultados proporcionan informacién
importante para la planificacidn turistica y urbana sostenible.

Palabras clave: turismo urbano; turistificacion; fuentes de datos masivas; Twitter; Alfama.

I. INTRODUCTION

According to the World Travel Monitor report, international urban tourism increased by
16% in 2017 (Canalis, 2018) and “city breaks” reached 190 million trips (Messe Berlin, 2018).
This growth has came with significant qualitative changes, including the sudden and disruptive
irruption of new forms of urban tourism consumption and new business models in P2P plat-
forms. Both aspects are closely related to an intensification in tourist use, leading to the over
use of specific spaces within a city. In addition, the tourism footprint has extended well beyond
the beaten track (Maitland & Newman, 2009). In the aftermath, urban sectors previously unaf-
fected by the impacts of tourism have been transformed into tourist spaces. Indeed, tourism
can be the trigger for accelerated processes of change, including profound transformations in
the functional profile of urban spaces. Its impact can reach such a magnitude that it has also
been considered a serious threat to the conservation of historic urban landscapes (HUL). The
debate on overtourism, anti-tourism, touristification and tourism gentrification rages on the
social media and on the academic community (Colomb & Novy, 2016; Wilson & Tallon, 2012).

These changing patterns of urban tourism entail urban planning challenges.The limited
knowledge about contemporary tourism phenomena can be explained by the outdated tradi-
tional data sources, which are unable to provide sufficiently detailed information, on a time
and space frame broad enough to cover the medium and/or long periods of time in which
these processes operate. The inaccuracy of methods to study the patterns of tourist use at
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the destination, operating nowadays urge for updated information that can support deci-
sion makers in implementing adequated sustainable policies integrating tourism and urban
planning.

Lisbon is among the European capitals that have experienced the highest rates of
growth in tourism and is considered one prominent case affected by the overtourism phenom-
enon (Milano, Novelli, & Cheer, 2019). The problem is exacerbated at the local level because
tourism pressure is highest in specific places, including Alfama neighbourhood (Encalada,
Boavida-Portugal, Ferreira, & Rocha, 2017). This neighbourhood is especially exposed to
tourism gentrification due to its inherent features, combining the urban fabric and demografic
aspects (Costa, 2008). In response to the pressure of change, its character is being diluted.
The intensification of the tourist use is triggering profound transformations in the sociode-
mografic backbone of the community, that has been held accountable for a local and unique
atmosphere imprinted in the narrow streets and alleys (Fontes, 2021). The case of Alfama is
not exclusive in Lisbon, accelerated processes of touristification, are also affecting other his-
toric neighbourhoods, such as Baixa and Bairro Alto (Malet Calvo, Gago, & Cécola-Gant, 2018;
Gago, 2018, Mendes, 2017).

Such processes have been studied using research methods that address the phenom-
ena from various disciplinary perspectives. However, regardless of the approach adopted, an
analysis of tourist demand is crucial in order to understand and interpret the changes in urban
spaces associated with tourism. Therefore, the integration of alternative tools and methods to
reveal the ever more complex flows of visitors (volume, temporality and location) and patterns
of tourist use at the destination (consumer trends) continues to be a priority in urban tourism
research. The emergence of big data opened new opportunities and challenges for research
(Shoval, 2018). They allow to push through traditional approaches based on “analogue” data
collection techniques. Digital tracking technologies revolutionised the understanding and
processing capacity of data, due to the possibility to access paramout data, harvested in a
continuous time frame, resulting in huge volume and groundbreaking spatio-temporal accu-
racy for costumised geographic scales. Futhermore, big data enable information which can be
useful in tracking and monitoring tourist behaviour. These interpretations derive not only from
the geographical location but can also pursue emotional responses, based on a semantic anal-
ysis of messages on social media (Li, Xu, Tang, Wang, & Li, 2018; Marine-Roig, 2017; Shoval,
2018). Despite the already craved path to retrieve these sources and their inherent potential
for the field of urban studies, particularly big data generated in social networks (Li et al., 2018,
Salas-Olmedo, Moya-Gomez, Garcia-Palomares, & Gutierrez, 2018) there are still more appli-
cations to explore in tourism research.

In this context, our research question is to what extent the use of new data sources
brings new information about the use of space for leisure either for residents or tourists? Taking
an exploratory approach, the main goal is to test the viability of Twitter as a data source to
illustrate the tourism behaviour of its users, whilst comparing residents and tourists in Alfama
(Lisbon). The research method is based on an analysis of two years of geotagged tweets, differ-
entiating between tourist and resident Twitter users in Lisbon. The data processing comprised
a spatial distribution analysis and content analysis. The novelty of this methodology lies in
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three aspects: 1) Combining a spatial and semantic analysis to reveal activity patterns and
insights about Alfama’s and Lisbon’s tourism trends; 2) Twitter users were analysed separately
while tracked as tourist or resident, in previous studies focusing urban tourism flows this topic
has been considered a challenge subject to a high degree of uncertainty; 3) The use of content
analysis has paved a way to interpret tourist use, retrieving patterns of tourist behaviour/
consumption (e.g. resources, motivations, temporalities, opinions and attachment to places).

Il. STATE OF THE ART. TOURISM PRESSURE AND BIG DATA SOURCES.

2.1. Tourism Pressure on Urban Spaces and Historic Centres

The growth of urban tourism in recent years has exacerbated the processes involved
in the functional transformation of central urban spaces. These processes include population
loss, increased tertiary uses, expansion of leisure activities and the disappearance of tradi-
tional commerce, in their aggravated stages they can be understood as gentrification and/or
touristification processes/scenarios. The theoretical debate on the concept of gentrification
has been around for a long time in academic studies(Clerval, Colomb, & Criekingen, 2011;
Davidson & Lees, 2005; Glass, 1964; Hartman, Keating, & LeGates, 1982; Lees, 2008; Slater,
2009). However, only recently it has been been contextualised for the field of tourism research
(Wilson & Tallon, 2012), referring to a process of gentrification triggered by the growing tourism
function in specific areas of post-industrial cities.

Tourism has been considered a vector of gentrification, regarding both production and
consumption, creating staged and permanent new spaces prepared to answer the needs and
expectations of affluent consumers, be they resident visitors or tourists (Cécola Gant, 2015;
Gotham, 2005). Gentrified spaces, in which tourism and gentrification coexist, are produced
for and consumed by a new cosmopolitan middle class that recreates similar urban environ-
ments wherever it goes (Judd, 2003). This definition implies one of the distinguishing features
of the complexity of both processes: the practices of (new) residents and tourists are becom-
ing increasingly similar. Indeed, some authors tend to agree that when we focus on behavioral
aspects and corresponding practices of space, tourists and residents are becoming increasingly
indistinguishable as groups of actors, whose specific intentions imprint, per se, contextual uses
and practices in the city, hence working as triggers of change. On the one hand, the lifestyle of
a resident tend to resemble that of a tourist, since a key element of urban development is the
provision of cultural amenities and opportunities for consumption and leisure (Florida, 2002),
understanding the city as an “entertainment machine” (Lloyd & Clark, 2001). On the other
hand, according to post-tourism or third-generation tourism theories (Ashworth & Page, 2011;
Hiernaux & Gonzalez, 2014; Urry, 1990), the expectations and practices of a tourist tends to
resemble that of a resident, since the tourist is a “resident on holiday”. Hence, the practices of
residents and visitors are alike and they are becoming increasingly interchangeable, to corre-
spond to those of a new cosmopolitan, urban class with a medium-high economic level.

However, even if defining both groups can be considered a multi-layered task, other
authors underpin the importance of understanding and highlighting the existing differences
between both groups (Colomb & Novy, 2016). As for this study, we proposed a comparison of
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spatial patterns and emotional response, by establishing a methodology to filter Twitter users
in residents and tourists, aiming to contribute for this on-going discussion.

Most research about tourism gentrification has focused on the residential effects (Arias-
Sans & Quaglieri-Dominguez, 2016; Colomb, 2012; Russo & Quaglieri-Dominguez, 2014) but
groundbreaking work has also focused on its symbolic aspects (Sequera & Janoshka, 2013).

The term ‘touristification’ is another concept closely related to the growth and intensi-
fication of tourist use and refers to change in the functional profile of some urban sectors. At
first, it alluded to the impact of the arrival of visitors and their role in transforming the economic
and social fabrics of a territory. At any scale (from a neighbourhood to an island) they prompt a
shift in the local economic-productive model, aiming for a focus on tourism activity by means
of a highly specialised territorial model (Calle Vaquero, 2002). More recently, particularly due
to the resounding message conveyed through the mass and social media, touristification has
come to be used in reference to the negative impacts on residents, which comprise the loss
or transformation of the facilities and services in their district to praise tourism. The concept
of gentrification is at the root of touristification and it expresses to a certain extent the social
rejection of tourism (anti-tourism). Thus, it is common to encounter headlines in the press
mentioning “touristified spaces devoured by predatory tourism”, often describing situations
of high pressure caused by mass tourism(overtourism).

The intensification of tourist use in central urban areas is associated with new forms
of urban tourism consumption that enlarge the tourism footprint, taking it beyond famous
museums, landmarks and historic neighbourhoods. This progressive spread is encouraged by
the availability of new facilities (associated for example with contemporary alternative cultural
comsumption and creative industries) in residential neighbourhoods, whose inhabitants are
often specially vulnerable to gentrification processes. Consequently, the perception of change
in territories previously out of the tourists’s radar is becoming a concern. These historic and
residential neighbourhoods are often vulnerable areas, which came to arise tourist’s interest
in their picturesque ways of life, as portraits of a more authentic experience and gateways
of cultural immersion. The cases studied pile up, neighbourhoods in Berlin (Filler & Michel,
2014) and in Madrid (Lavapiés) (Sequera & Janoshka, 2013), or in coastal cities associated with
sun, sea and sand tourism such as Palma de Mallorca (Morell, 2009), historic centres in emerg-
ing destinations such as Latin America (Hiernaux & Gonzalez, 2014) and China (Liu, Zhu, Li,
Sun, & Huang, 2019) or triggered by religious practices such as the Camino de Santiago (Pérez
Guilarte & Lois Gonzdlez, 2018).

The growth of urban tourism flows, tourism gentrification, touristification, the over-
tourism and anti-tourism emerge as a series of interconnected processes. Other phenomena
that would be worth mentioning as a catalyst and at the same time a consequence, in this
context, is the outbreak of the P2P platforms for short rental accommodation such as Airbnb.
They are held accountable for the rise of the land’s price and rent, and therefore a cause for
residential displacement (Cécola Gant, 2015) also in Lisbon (Mendes, 2020). In turn, this dis-
placement prompts commercial and tourism gentrification and leads to the demise of urban
infrastructures serving the local population (Kesar, DeZeljin, & Bienenfeld, 2011), triggering
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anti-tourism protest and resistance among residents, or what has come to be known as tourism
phobia (Colomb & Novy, 2016).

2.2. Using Big Data to Analyse Tourism Pressure in Urban Spaces

Since 2010, traditional data sources (e.g. counts, surveys and interviews) have increas-
ingly been complemented and/or replaced by big data (Batista & Silva et al., 2018). Tourism
studies have been showing an increasing interest in the potentials of big data as sources of
raw data and information (Baggio, 2016). The emotions of visitors or their spatial-tempo-
ral behaviour became questions whose answers can be disclosed through big data analysis,
demonstating a great potential for the discipline (Zhang, 2018).

This big data, valuable for tourism research, can be obtained from various sources, which
can be divided into three categories: user-generated content (UGC), device-generated data
and application-generated data (Li, Xu, Tang, Wang & Li, 2018). Many studies have employed
UGC due to its availability, which means analysing data generated on social networks, such as
Twitter (Bassolas, Lenormand, Tugores, Goncalves & Ramasco, 2016). In fact, Twitter is one
of the most frequently used sources (Murthy, 2013) because tweets provide free, real-time,
geotagged information. Even if only 1% of tweets are accessed (Mahmud, Nichols & Drews,
2014), this actually provides a vast amount of data (around 500 million tweets are posted
every day)'. Valuable information on the tourism footprint can be extracted from tweets and
sender profiles by examining movement patterns, the intensity of visits in specific places and
content analysis.

There are also studies which favoured other UGC sources such as Panoramio (Bae & Yun,
2017; Encalada et al., 2017; Garcia-Palomares, Gutiérrez, & Minguez, 2015), Flickr (Crandall,
Backstrom, Huttenlocher & Kleinberg, 2009; Donaire, Camprubi & Gali, 2014), TripAdvisor
(Marine-Roig, 2017; Pantano, Priporas & Stylos, 2017), Facebook (Okazaki, Andreu, & Campo,
2017), Booking (Batista e Silva et al., 2018), Wikiloc (Lera I., Pérez T., Guerrero C., Eguiluz V.,
2017) and travel blogs (Marine-Roig & Anton Clavé, 2015).

It has been demonstrated that big data can be used to shed light on the spatial tourism
footprint thanks to the spatial-temporal accuracy of the generated data. The first step to
enable geotagged data were personal GPS tracking devices. Processing the data generated can
answer queries, while keeping the geographic location as the background to select samples of
visitors (Birenboim, Reinau, Shoval, & Harder, 2015; Shoval, Schvimer, & Tamir, 2018; Zakrisson
& Zillinger, 2012). This was subsequently replaced by the use of proxies such as data gener-
ated by mobile networks (Raun, Ahas, & Tiru, 2016) or user-generated geotagged photographs
and messages posted on social networks such as Twitter (Hawelka et al., 2014), Weibo (Shao,
Zhang, & Li, 2017; Shi, Zhao, & Chen, 2017), Flickr (Feick & Robertson, 2015; Girardin Fabien,
Calabrese, Fiore, & Ratti, 2008), Panoramio (Garcia-Palomares et al., 2015) and TripAdvisor
(van der Zee, Bertocchi, & Vanneste, 2018)trading as Taylor & Francis Group The emergence
of social media and Web 2.0 has a notable impact upon the tasks of destination managers

1. Source : http://www.internetlivestats.com/twitter-statistics/
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as these platforms have developed into influential mechanisms affecting tourist behaviour.
This paper shows how Destination Management Organizations (DMOs. These proxies have the
advantage of maintaining a high spatio-temporal resolution while considerably increasing the
data volume and currency and overcomingthe possibility ofbias (Shoval & Ahas, 2016).

Spatial distributions are considered a method to analyse tourists’ spatio-temporal
behaviour (Shoval & Ahas, 2016). The studies focusing on this kind of analysis identify hot-
spots, where tourist interest and tourist use reaches a peak. The cities of Lisbon (Encalada et
al., 2017) Vienna and Prague (Kadar, 2014) and Melbourne (Miah, Vu, Gammack, & McGrath,
2017) were showcased. Other study proposed a comparison between several European urban
tourism destinations (Garcia-Palomares et al., 2015). On a larger scale, more studies have been
conducted, for example in Dresden (Hauthal & Burghardt, 2014), Hong Kong (Vu, Li, Law, &
Ye, 2015) and worldwide, such as the study by Bassolas et al. (2016), who used Twitter to rank
the world’s most frequently visited sites. Another emerging line of research focuses on iden-
tifing the most visited tourist routes as a basis for recommendation and smart management
at regional level (Chua, Servillo, Marcheggiani, & Moere, 2016; Vu et al., 2015) and urban
scale (Comito, Falcone, & Talia, 2016; Manca, Boratto, Morell Roman, Martori i Gallissa, &
Kaltenbrunner, 2017).

One of the methodological challenges that all these studies faced at some point, espe-
cially those using Twitter, is to identify the tourists whilst processing huge amounts of data.
The given user’s location, defined in his profile is insufficient because it is not always updated
or not even specified. Studies that require higher precision have applied algorithms to identify
the locations where the user is the most active, as it is recorded on social networks. Brogueira
et al. (2016) used frequency to identify the regions in Portugal from which national tourists in
the Algarve came, Salas Olmedo et al. (2018) defined tourists in Madrid as those who tweeted
from there for less than one week within a year, while Manca et al. (2017) rised the time frame
up to 20 days and Garcia-Palomares et al. (2015) up to a month. These approaches have pro-
vided a more accurate portait of the tourism footprint, and have confirmed that visitors make
a selective use of space. However, few studies to date have conducted a comparative analysis
of the behaviour of residents and tourists (Garcia-Palomares et al., 2015; Manca et al., 2017).

Alternative big data sources have most frequently been employed in tourism for content
analysis (Li et al., 2018). The semantic and/or visual content associated with geotagged photo-
graphs has been used to determine perceptions of urban space (Girardin Fabien et al., 2008;
Kim & Stepchenkova, 2015) or to identify the most frequently photographed element in a
place (Hu et al., 2015; Miah et al., 2017). Twitter has also been used as a platform through
which visitors and residents can report their satisfaction, opinions and experiences while trav-
elling, analysed in terms of eWOM (Marine-Roig & Anton Clavé, 2015; Philander & Zhong,
2016; Sotiriadis & van Zyl, 2013; Williams, Inversini, Ferdinand, & Buhalis, 2017)000 relevant
travel blogs and online travel reviews (OTRs. However, the connection between content and
spatial analysis is less often found in the literature. The tweet content analysis has been used
to determine a place of destination’s image (Brogueira et al., 2016; Garay & Morales Pérez,
2017; Williams et al., 2017), which does not fully explore the potentials of spatial resolution.
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In this theoretical and methodological context, designed to study touristification and
the use of big data in tourism research, one of the challenges was tracking the spatio-temporal
patterns of visitors (tourists and day-trippers), while combining spatio-temporal and content
information. Additionally, a parallel study of tourist and residents’ patterns of leisure activities
provided useful information, when aiming for sustainable urban management in neighbour-
hoods already vulnerable and under pressure due to overexposure to tourism-recreational
related flows and their impacts on site.

I1l. CASE STUDY. ALFAMA AND LISBON AS A TRENDING TOURISM DESTINATION.

The capital of Portugal, Lisbon, and the historic neighbourhood Alfama, are increas-
ingly more popular tourism destinations. The two areas and also scales focused on the present
study: the city and the neighbourhood are presented on the Figure 1.

Figure 1: Location of Lisbon and Alfama (Portugal)
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Lisbon is becoming ever more popular as a tourist destination, attracting a growing
number of visitors. According to the Global Destination Cities Index, it ranked fifth among
European cities with the highest rate of growth in tourism between 2009 and 2016, at 7.4%
(Hedrick-Wong & Choong, 2016). This significant growth is confirmed by the statistics. The
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number of travellers using Lisbon International Airport rose from 10.4 million in 2004 to 15.7
million in 2019. Meanwhile, according to the statistics, the port of Lisbon for cruise ships has
also registered a rising affluence, from 305,185 passengers and 256 cruises in 2007 to 575,763
passengers 2019. Finally, the number of overnight stays in hotels in the municipality of Lisbon
has more than doubled in the last years, rising from 6.5 million in 2010 to 18.6 million in 2019
(Statistics Portugal-National Institute of Statistics (INE)).

These figures result in the growth of tourist accommodation around the city. In 2009,
there were 190 establishments in the municipality of Lisbon; by 2020, this number had risen
to 237 (National Tourism Registry (RNT), a platform created by the Portuguese Tourism Board).
Simultaneously, there has been a steep rise in the number of short-term rental (local accom-
modation (AL)), an option for tourism accomodation legally established in Portugal in 2008.
The new legal framework permits the opening of hostels, which have multiplied since 2009
according to data from the National Registry of Local Accommodation (RNAL). In 2013, there
were 54 registered establishments in Lisbon, but after the introduction of this new category
(hostel), its popularity had made the term part of Lisbon’s townscape. The number of apart-
ments and rooms has also risen steeply, although doubts have been raised concerning the
accuracy of figures obtained from the official register (RNAL) because many of them operate
unregistered (Barata-Salgeiro, 2017). Nevertheless, the growth is indisputable: in December
2009 there were 42 registered local accommodation establishments (RNAL), a number which
had soared to 12,315 by May 2018 and by October 2020 it had reached 19,404.

Tourist Lisbon experiences the emergence of tourist activities in the attempt to respond
to this expanding market. Some are completely new to the city such as Tuk Tuks, others are
based on a reinvention of local features and traditions, the Tram 28 ( a journey by tram line 28
became one of the highlights of the “things to do” as a tourist in Lisbon, because of the classic
tram’s character going up and down the hills of the town and disclosing one historic heighbour-
hood after the other Graca, Alfama, Baixa, Chiado, Estrela) and the recreation of Portuguese
cuisine and other local products (Henriques, 1996). All these activities have become part of
everyday life and the urban landscape.

According to Benis (2011), in result of these processes the Alfama neighbourhood’s
character is fading away in shades that affect both the urban fabric and residents’ way of life,
in the trend capital and tourism are often prioritised over the preservation of local values
(Gago, 2018; Fontes, 2019). Indeed, the increasing relevance of tourism has had major impacts
on the real estate market, the situation has led to an imbalance of the access to long-term
rental, while competing in a market that favours short-term rental. The regulation of such a
balance has become one of the greatest challenges for urban management (Lestegds, Seixas,
& Lois-Gonzalez, 2019; Malet Calvo et al., 2018).

Given this panorama, criticisms of the growth of tourism in Lisbon are beginning to
be voiced. According to a recent study published by the WTO (2018), a small percentage of
inhabitants in eight European cities (including Lisbon) now consider that the development
and marketing of tourism in their cities should be restrained. Malet, Gago and Cdcola (2018)
have reported a backlash against mass tourism in Lisbon led by artistic movements such as the
Left Hand Rotation group, with their “Terremotourism” instructions, and political and social
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associations (including local ones) and movements, demanding to take a step back in the
tourism business whilst reclaiming residents’ right to the city, especially regarding the right to
housing (e.g. the Morar em Lisboa movement, the APPA in Alfama, the Rua dos Lagares

As a historic neighbourhood of Lisbon, Alfama is a magnet for urban tourism (Figure
2), and its symbolic and evocative power led it to represent the authentic picturesque side
of the city (Cordeiro & Costa, 2003). Firmino da Costa (2008) has explored the question of
the the neighbourhood’s cultural identity in terms of endogenous and exogenous factors,
which can explain the relatively coherent narrative around its uniqueness and connection with
resounding aspects of the “Portuguese culture” such as the Fado and summer street festivals
(arraiais). Thanks to its historical background and cultural heritage, it is a paramount reference
on tourism promotion and also as part of the collective imaginary of Lisbon. It recalls the res-
taurants offering traditional Portuguese cuisine, small bars for food drinks and Fado and Fado
houses, and the Santos Populares festivities (Lisbon’s celebration which spreads throughout
the streets of the historic neighbourhoods of the city) (see Table 3).

Alfama still keeps its morphological features that reflect themselves the history of
Lisbon since its foundation. The narrow winding streets, clinging to the hill located between
the Tagus river and the castle, intersect and create ambiguous paths, difficult to apprehend in
their logics of circulation. The studies of Benis (2011) and Gago (2018) describe the changes in
tangible and intangible heritage as a consequence of a gentrification process, associated with
the rehabilitation of buildings and public spaces, intensification in tourist uses and spread of
tourist accommodation among the traditional residential area. This latter issue have escalated
dramatically since the “local accommodation” (AL) was established and widely promoted on
online platforms such as booking.com and airbnb.com. In April 2018, there were 691 Airbnb
advertisements for accommodation in Alfama.

Figure 2. Alfama neighbourhood as the conveyed image to promote tourism in Lisbon

Fe

Source: https://www.mochileandoporelmundo.com/que-ver-y-que-hacer-en-lisboa-guia/
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IV. RESEARCH METHODS
4.1. Data Download and Processing

Twitter was selected because it provides free, real-time, geotagged informationin large
volumes. It also permits to carry out both a content and a spatial analysis. It is then seen as
a valuable data source to analyse the impact of tourism and associated urban dynamics in
Lisbon. From this source, the data was downloaded in real-time from the Twitter API over
two years (from March 2016 to April 2018). The downloaded data generated a database with
information stemmed from 339,511 Twitter messages (tweets) for Lisbon and 3,736 tweets for
Alfama. This sample of users was expanded by downloading the last 3,200 tweets posted by
each of them, for a total of 6,270,039 geotagged tweets. The area defined to perform the data
download and the detailed neighbourhood study, takes into account the following criteria: in
the case of Lisbon, a rectangle that approximately covered the entire municipality was used,
as for Alfama, the area corresponds to the limits used by booking.com platform to define the
accommodation offered in this area?.

Each of the tweets contained data on the X, Y coordinates, user ID, the date and time
the tweet was posted, the device language setting and the text of the tweet, as well as other
data of less interest for the present study. The data were entered into a geographic informa-
tion system (ArcGIS 10.4.1) to create a layer of points based on the X and Y coordinates of the
position from which each tweet was posted.

Subsequently, the data were filtered to eliminate users that might cause noise in the
analysis, such as businesses and bots. Thus, we eliminated users posting a mean of more than
10 tweets a day who did not move (i.e. who tweeted from a single location). In addition, to
determine the activity patterns of residents and tourists, it was necessary to analyse users
rather than tweets. To this end, tweets were aggregated spatially and temporally (every 15
min) according to user ID, to obtain unique users in each spatial unit. Spatial aggregation was
performed using a mesh of 400 m diameter hexagons, which had the advantage of mitigating
the modifiable spatial unit problem (Openshaw, 1984), rather than using administrative divi-
sions of different sizes, such as parishes.

Lastly, each user’s place of residence was inferred by contrasting their tweet history
with a world map layer and determining the country with the highest frequency of tweets for
each user. This enabled us to distinguish between users residing in Portugal and those residing
abroad. For Portuguese users, we also compared their tweet history with a NUTS-3 layer to
determine their possible region of residence. This enabled us to divide the study sample of
tweets into two broad categories: tweets posted by residents of Lisbon and its metropolitan
area and tweets posted by tourists (foreign and national).

2. We used the definition applied on this platform because the Alfama district does not comprise an administra-
tive division. Nevertheless, the heart of Alfama has been consistently considered the Santo Estevao and San
Miguel parishes. This comprises an area where the urban fabric still reflects the medieval legacy (Firmino da
Costa, 2008; Vieira da Silva, 1930,1943).
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These two categories were contrasted with data on the content of texts associated with
geotagged tweets posted in Alfama (3,736). We conducted a first exploratory analysis using
keyword filters and then performed a detailed reading of the tweets to define categories and
systematise the information. Text messages on Twitter are very short, comprising a sentence
or several keywords describing a photograph. They also contain an abundance of personal
comments (moods, greetings, etc.) and references to geographical location. Consequently, we
created two categories of tags: location and content. The location category included 7 varia-
bles for analysis: 1. Lisbon, 2. Alfama, 3. Street/square/alley, 4. Restaurants, 5. Viewpoints, 6.
Portugal and 7. Undefined. These tags were assigned based on the most specific location. For
example, given a reference such as “Miradouro de Santa Luzia - Lisbon - Portugal”, the spatial
reference selected was the St. Luzia viewpoint. As for the content category, we used tags
that would enable us to generalise trending topics in the comments, including 1. History, 2.
Architecture/landscape, 3. Atmosphere, 4. Fado, 5. Urban art/street art, 6. Restaurants/bars/
meals, 7.Santos Populares (Lisbon festivities), 8. Accommodation, 9. Personal comments, 10.
ISPA (University), 11. WebSummit (event), 12. Tram 28, 13. Shopping, 14. Publicity, 15. Trips/
festivities/visits, 16. Art/galleries/exhibitions/museums, and 17. Complaints. These content
tags were based on an assessment of the data, fieldwork in Alfama and also took into account
literature review (Encalada et al., 2017; Henriques, 1996).

4.2. Analysis of Users’ Spatio-Temporal Distribution and Semantic Content of Tweets

Spatio-temporal disaggregation was performed by segmenting users, classified as resi-
dents or tourists. For each of these categories, we conducted a graphical analysis of their daily
activity, comparing a typical working day (Tuesday) with a weekend day (Saturday). We also
compared mean activity in Alfama and Lisbon. A spatial analysis was performed using density
maps and descriptive statistics for the total number of users in each hexagon. To determine
places with a statistically significant concentration of users, we used the local indicator of
spatial autocorrelation (LISA), which analyses the distribution of a variable’s values in one loca-
tion in relation to the values recorded in neighbouring locations (Anselin, 1995). This analysis
identifies High-High clusters when a location presents a high concentration of users and is at
the same time surrounded by other locations with similar characteristics. Low-Low clusters
comprise the reverse situation. It is also possible to identify outliers such as High-Low when a
location presenting a high concentration of users is surrounded by less frequented locations
and Low-High locations representing the opposite case. For this statistical analysis, we used
the inverse distance weighting (IDW) method and a previously calibrated neighbour distance
of 1440 m. The analysis was performed comparing the distribution of residents and tourists,
and the results were subsequently combined to classify areas in Lisbon according to the pres-
ence of each type of user. This enabled us to distinguish between markedly residential areas,
tourist areas or mixed-use areas.

The spatial analysis proved very satisfactory for Lisbon as a whole, providing a very
accurate location of tweets (with an estimated error of approx. 10 metres) and enabled us to
situate Alfama in the context of the city (in comparison with other districts in relation to the
greater or lesser presence of tourist Twitter users). Furthermore, for the more detailed scale
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(Alfama), we conducted a content analysis, aiming to interpret processes of intensification of
specific uses associated with the activation of tourist resources. Based on the two categories
of users (residents of Lisbon and tourists in Lisbon), we also conducted a descriptive analysis of
simple frequencies of content tags. The linear discriminant analysis (LDA) method was applied
to the data sample.

V. RESULTS
5.1. Provenance of National and International Tourists in the Study Sample

As mentioned above, the data sample for the entire study area was used to segment
Twitter users (48.046 in total) who had posted geotagged tweets, according to their country of
residence. Portuguese residents comprised the largest group, followed by residents of Spain,
the United States, the United Kingdom, Brazil and France (Table 1). Other countries among
the top 10 were Italy, Germany, the Netherlands and Canada. Residents of the metropolitan
area of Lisbon accounted for 91% of Portuguese residents. The remaining 9%, categorised as
national tourists, came from other urban areas in Portugal such as the metropolitan areas of
Porto, Coimbra and the Algarve. Since these findings point to an insufficient representation of
national tourism (residents in other regions of the country), our results will distinguish solely
between residents and tourists, without pursuing futher data about international and national
tourists.

Table 1. Country / region of residence of Twitter users in the data sample

Number Number
. Number of Portuguese NUTS 2 Number of of users
Countries of users .« o

users (%) regions users (%

Portugal)
Portugal 22965 a7, | Lisbonmetropolitan 21011 91,5

area
Spain 4679 9,7 Porto metropolitan 587 26
area
USA 4327 9,0 Coimbra regions 204 0,9
United Kingdom 3310 6,9 Algarve 192 0,8
Brasil 2777 5,8 West region 167 0,7
France 1504 3,1 Aveiro regions 106 0,5
Italy 1165 2,4 Madeira 91 0,4
autonomous region
Germany 808 1,7 Leiria region 75 0,3
Netherlands 504 1,0 Cavado 74 0,3
Canada 492 1,0 Azores autonomous 62 0,3
region
Others 5515 11,5 Others 396 1,7
TOTAL 48046 100 TOTAL 22965 100
Authors’ own.
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5.2 Spatial Density of Tourists and Residents in Lisbon and Alfama

The map in Figure 3 shows the spatial density of Twitter users in Lisbon, and in a futher
step zooming in on Alfama. At a city scale, the spatial distribution of tourists was less scattered
than that of residents. Tourists were mainly concentrated in the central spaces of Lisbon, such
as the Praca do Comércio, Baixa, Chiado, Bairro Alto, Cais do Sodré, the Avenida da Liberdade
and the Marqués do Pombal area, also central for the residents’ daily life in the city. Tourists
also congregated in Alfama, in some parts outnumbering the residents.

Even if the results are less accurate when we zoom in on the neighbourhood, we can
conclude that the places where tourists and residents gather the most correspond to the two
most important squares within the neighbourhood, the Largo de S3o Miguel and Largo do
Chafariz de Dentro. These results are coherent with the use of space observed on site, as
the two squares are paramount for social life and the core from where or to where the paths
through and in Alfama lead or initiate. Furthermore, when we consider the street network and
implicit hierarchies, squares are essentially places of congregation, a potential endpoint for
streets and a breakingpoint for stricktly functional pedestrian circulation (Fontes, 2021).

We can also consider an highlighted axis in the maps, outlining the connection to the
viewpoints on the upper part of the neighbourhood, and actually at its border. The Miradouro
das Portas do Sol which somehow merges with the Miradouro de Santa Luzia in a series of
platforms, are a favourite point to overlook the river and the neighbourhood.

Figure 3. Spatial distribution of Twitter users in Lisbon and Alfama. Tourists (maps on the
left), residents (maps on the right)

Tourists S L 20 L, "/;' Residents' \

0 01 02Km
© OpensStreetMap (and) contributors. CC-BY-SA

© OpénStreethap (and) contributors, CC-BY-SA

Authors’ own.
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5.3. Temporal Distribution of Tourists and Residents in Lisbon and Alfama

An analysis of the daily activity of tourists (orange) and residents (blue) on a typical
working day (Tuesday) and a weekend day (Saturday) is generally similar (Figure 4). The main
differences can be found on working days, where residents presented an increase in activity
at 7-8 am, and two clear peaks in activity at around 2 pm and between 8 pm and 10 pm, the
latter being more pronounced, with 9% of active users. These peaks coincided with out-of-
work hours and therefore with the existence of more free time to access social media. At the
weekend, residents showed a similar pattern, except for greater activity in the evening and
less activity at night. Generally, tourists presented more stable Twitter activity throughout the
day. The cause would be tourists have more free time to access social media and therefore
their activity is more evenly distributed. Another remarkable difference was the decline in
tourists’ activity at 7 pm, which coincided with the residents’ peak hours of activity.

Figure 4. Daily temporal distribution of geotagged tweets in Lisbon

Tuesday_resident Tuesday tourist Saturday ent sroveeeSaturday tourst

Howurs

Authors’ own.

5.4. Tourists’ and Residents’ Spatio-Temporal Patterns. A Comparison Between Lisbon and
Alfama

The local spatial autocorrelation analysis was aiming to determine those areas of the
city presenting a statistically significant concentration of Twitter users. Combining the results
of this analysis, conducted for residents and tourists, revealed the existence of mixed-use areas
characterised by a high concentration for both resident and tourist Twitter users (HH-HH),
especially in the city centre (Figure 5). Some areas showed a very clear tourist specialisation
(NS-HH), mainly in the lower part of the city, Alfama and Baixa. Other areas presented a dom-
inantresidential use, such as the Parque das Nag¢des area. Unique elements in the city such as
the cable car, the zoo and the universities presented highly concentrated clusters of Twitter
users surrounded by areas of low concentration in the case of residents (HL-NS), but this was
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not significant for tourists. Other elements, such as football stadiums, appeared as isolated
centres of activity for residents and tourists alike (HL-HL).

Figure 5. Classification of areas in Lisbon according to the presence of residents and tourists
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Authors’ own.

Alfama’s tourism-recreation specialisation compared with the rest is the city was also
reflected in the percentages of tourists (Table 2). In Alfama, these accounted for almost 66%
of Twitter users, 10% more than for the city as a whole. Geotagged tweets in Alfama posted
by residents indicated that Lisbon’s population also used this area regularly for leisure and
recreation.

Table 2. Users (residents and tourists) in Lisbon and Alfama

Type of user Lisbon Alfama
Residents 20 652 779
Tourists 26 859 1506
Total users 47 511 2285
% Tourists 56.5 65.9

Authors’ own.

5.5. Tourists and Residents in Alfama: Tweet Content Analysis

A detailed analysis of the tags assigned to the content of the 3,736 tweets in the Alfama
sample is coherent with the precious conclusions in which the neighbourhood was facing
a process of specialisation triggered by tourism. Although, many tweets simply referred to
the location (18.6% of tagged comments, containing messages such as “I’'m here, in Lisbon,
in Alfama, at such and such a viewpoint”) or contained personal comments (23%), others
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contained more specific thematic content (Table 3). The most frequent of these latter referred
to aspects related to the landscape and architecture (20% of the thematic comments), the
context of the trip or visit (16%), bars and restaurants (14%), the atmosphere (9%) and Fado
(7%), and these percentages were higher for tourists than for residents.

Table 3. Alfama. Thematic content of tweets (multiple response) in the data sample

Resident | Tourist | Total LDA
Total % Total % Total %

Architecture/landscape 57 11.47 | 460 | 21.89 | 517 19.90 0.95

Trips/visits 22 4.43 392 18.66 | 414 15.94 1.85

Restaurants/bars/food/drink 50 10.06 | 321 | 15.28 | 371 14.28 1.04

Atmosphere 33 6.64 208 9.90 241 9.28 0.86

Fado 53 10.66 | 126 6.00 179 6.89 0.17

Publicity 155 31.19 16 0.76 171 6.58 -4.73

Santos Populares (Lisbon festivities) 25 5.03 113 5.38 138 5.31 -0.41

Urban art/street art 9 1.81 106 5.05 115 4.43 1.20

WebSummit (event) 3 0.60 86 4.09 89 3.43 1.83

Art/galleries/exhibitions 10 501 62 595 7 277 0.65
/museums

History 4 0.80 63 3.00 67 2.58 1.17

Accommodation 13 2.62 54 2.57 67 2.58 1.04

Tram 28 4 0.80 58 2.76 62 2.39 1.37

ISPA (University) 55 11.07 0 0.00 55 2.12 -4.58

Shopping 2 040 | 28 | 133 | 30 1.15 1.45

Complaints 2 0.40 8 0.38 10 0.38 0.27

Total 497 | 100.00 | 2101 | 100.00 | 2598 | 100.00

Authors’ own.

At a thematic level, it was possible to identify a high variety of topics in the tweet
sample. Besides the more expected aspects that connect local heritage and tourism in Lisbon
and Alfama, such as fado, trams, landscape and traditional architecture, other topics emerged,
relating to new patterns of urban tourism consumption such as contemporary cultural cre-
ation, including urban art (present in 5% of the thematic comments in tweets attributed to
tourists), events such as the WebSummit (4%) and art, galleries and exhibitions (3%). More
general aspects, such as those that showcase an historic urban landscape (HUL)3, the architec-
ture, landscape or the atmosphere, appeared in almost one-third of the thematic comments
(29.20%).

3. Historic urban landscape (HUL) is a new heritage approach focusing on the quality of human environment pro-
moted by the UNESCO World Heritage Centre (UNESCO, 2012).
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The differences between tourists and residents existed in relation to variables clearly
associated with each group of users. For example, tourists were often associated with the tags
“trips and visits” and “WebSummit” (an event that attracts a high number of foreign visitors
to Lisbon), whereas residents were often the source of the messages tagged as “publicity” for
events or businesses and “university”. However, a similar proportion of tourists and residents

posted comments on “architecture and landscape”, its “atmosphere”, “Fado”, “restaurants and
bars” and the “Santos Populares festivities”.

A linear discriminant analysis (LDA) revealed identical results: the most significant tags
(positive coefficient) for tourists were those relating to the “WebSummit” and comments
about “trips and visits”. On the other hand, the most significant tags for residents were “uni-
versity” and “publicity”.

An analysis of location tags (Table 4) indicated that “Alfama” was the most frequent
location (toponym in this case) for tourists and residents alike, occurring in 43% of tweets, fol-
lowed by “Lisbon”, accounting for 14% (and 17% among tourists). References to other places
were statistically less relevant. Therefore, Alfama appears as a specific spatial reference for
tourists instead of blurring within the general reference of Lisbon. This situation is consistent
with its high and growing tourist use but mainly reinforces the idea of the neighbourhood as
a coherent whole.

Table 4. Alfama. Tweet content (location tag)

Resident Tourist Total
Total % Total % Total %

Portugal 1 0.09 27 1.03 28 0.75
Alfama 489 44.29 1109 42.14 1598 42.77
Lisboa 71 6.43 449 17.06 520 13.92
Other places 225 20,39 682 25,92 907 24,27
s.d. 318 28.80 365 13.87 683 18.28
Total 1104 100.00 2632 100.00 3736 100.00

Authors’ own.

VI. DISCUSSION AND CONCLUSIONS

The investigation demostrated a method of exploring new data sources such as Twitter
to advance knowledge on the activity patterns of tourist use at the destination places. These
studies can provide valuable information for urban tourism planning and management. In this
exploratory study, we focused on the potential of the social network, Twitter, as a data source
to analyse tourist use of urban spaces. The case study allowed to propose a portrait for the
city of Lisbon and its neighbourhood Alfama.The analyses revealed that Alfama concentrated
(in the 2 years of harvested data) the highest tourist activity associated with Twitter users in
Lisbon. The findings are consistent with the scenarios described while revisiting primary and
secondary sources, which we presented in the introduction and places Lisbon and Alfama in a
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network of world cities, together with their historic neighbouroods, facing the impacts of mass
tourism and the pressure of touristification.

The case of Lisbon is also consistent when we look at other big data analysis which
retrieved geotagged photos (Encalada et al., 2017). All this tends to confirm the idea that the
city undergoes an accelarated process of transformation triggered by the increasing flows of
visitors. The multiple studies on the topic focusing on Lisbon’s case are consistent at emphasing
the dangers of pursuing a path that tends to prioritise tourism over the accountability towards
the needed for debate, considering alternative policies and change management (Malet Calvo,
Gago & Cécola-Gant, 2018; Gago, 2018; Mendes, 2017).

The method employed in this study enabled us to identify areas in the city (almost in
real-time) with the highest concentrations of resident and tourist Twitter users and classify
these areas according to a greater or lesser influx of each type of user.

The analysis focused on tweets’ content revealed traces of qualitative changes that
affect tourist behaviour (new forms of urban tourism consumption). The Fado, the picturesque
atmosphere,an historic urban landscape, but also urban art, new events, the proliferation of
restaurants and comments on them indicate the activation of resources that serve as tourist
attractions in a neighbourhood whose predominant use was, just a few years ago, housing.
Thus, the case of Alfama presents particular aspects, as the community bounded to this neigh-
bourhood sees it as their own territory, imprinting in the narrow streets their own personal
character and leting their private lives move outside walls and doors. The Santos Populares’
celebrations are an extreme case of such a relation with space.

Although the pressure cause by overtourism was not a recurrent theme in the sample
of tweets analysed, comments began to appear expressing impatience and frustration(“Lisbon
is still heaving with tourists”, “Alfama in the morning: No tourists in sight??”). What should also
be underpinned is that both tourists and residents alike made such comments. We can inter-
pret that as a process of recentralisation occuring in these spaces; far from being abandoned by
the local population as leisure spaces, they have their leisure and recreational functions rein-
forced as residents and tourists alike converge in increasingly overcrowded spaces as shown
in the literature (Wilson & Tallon, 2012; Ashworth & Page, 2011; Hiernaux & Gonzalez, 2014).
Is also revealsthat residents adopt a “tourist view” of these central spaces in the process of
touristification.

In addition, the location tag analysis proved that Alfama has a tourist identity since it
was the most frequent spatial reference for tourists tweeting from there proving a scenario
of touristification. However, we are aware that the temporal scope of the data sample would
need to be extended in order to reach any definitive conclusions about these patterns of inten-
sification in tourist use of the Alfama based on the increased presence of tourist Twitter users.

In conclusion, the study has demonstrated the suitability of the method used and some
of the possible applications to urban spaces in other cities. The main advantages of this analy-
sis are 1) the spatio-temporal disaggregation of data which allows identifying the daily activity
patterns of users; 2) classifying Twitter users into residents and tourists and refining the defi-
nition of tourists by adding the category of national tourists in Lisbon while comparing their
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spatial and temporal patterns (residents/tourists); 3) classifying areas in the city according to
their tourist/residential specialisation; 4) determine patterns of urban tourism consumption
through content analysis of Twitter messages. The use of extended time-frames would render
more accurate simulations of processes of intensification in tourist and recreational use of the
spaces considered, by applying similar mecanisms to analyse the content in association with
the users’ profiles and their role as non-residents.

This study takes a step forward by presenting patterns of tourists’ use of space and
conveyed narratives (content analysis) associated with the specific study case. The conclusions
can raise decision makers’ awareness, leading to a more informed planning and management,
namely on what concerns the regulation and management of tourism resources, services and
activities. In a context of sustained growth in tourism flows, it means not only an opportu-
nity in terms of increased direct income, but also the forseeable negative impacts should be
tackled, to prevent scenarios where the quality of life of residents could be threatened and
generating resistance movements in result.

The limitations applicable to this research display several challenges for future research.
First, it is necessary to assume a population bias associated with the level of penetration of
Twitter. The service attracts a specific profile of users (and therefore of tourists) representing
a very limited age range (e.g. millennials, Generation Z) and high engagement with technology
(e.g. heavy users of social media sites and digital devices). Second, there is a geographical bias
associated with the different levels of penetration of this application within countries. Third,
the data downloaded in real-time from Twitter’s APl only accounts for approximately 1% of the
total tweets posted in the study period.

In the authors’ opinion, social networks’ data and particularly Twitter data can be used
as a complementary source to official statistics and other methods of data collecting such as
fieldwork. Despite the limitations represented by the sample’s size, if the downloading process
is performed for long periods of time, large data samples can be retrieved. Furthermore, the
possibility of performing spatio-temporal disaggregation of geotagged information, combined
with the fact that data can be captured in real-time, provides updated and disaggregated
information on tourism flows, that can hardly be achieved with official statistics, and this con-
stitutes a compelling advantage.
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