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1 ABSTRACT

The widespread diffusion of tourism social mediatfoirms is playing an increasingly important roke a
information source both for tourists, who gathdralde information supporting destinations’ choiaed
services from peers, and for businesses, who carthegssame information for improving their markgtin
strategies. The use of this type of informationldaaiso offer new opportunities for decision-sugpior
tourism planning. By means of improved understagdif the travel motivations and by tailoring tounis
service supply, decision making can be facilitabgdemphasising the strengths of tourist destinati@n
past and potential visitors. However, informatidvoat tourists’ perceptions and opinions is not gsva
properly analysed by planners. User satisfactiggedds on factors related to the location and thécss
quality that the local industry proposes. Moreov&s, understanding may offer valuable knowledge in
tourism planning at the regional and local levels.

The goal of the study of the paper is to proposentegrated approach to investigate, qualitativahyl
guantitatively, the relationships between tourisegisfaction, geographic locations and tourisegtses in
supporting decision-making processes. The methggidlmplemented in the study includes data collectio
from Booking and TripAdvisor.com and their integoat with authoritative territorial data. Spatialdan
statistical analysis techniques are applied in rotdeassess tourists’ perceptions on success $actdrich
may be used as planning support tools. The casgy stoncerns the municipality of Cagliari and
demonstrates the value of social media-related oa&grated by authoritative information in tourism
planning. Finally, the paper proposes a criticalcdssion on the effectiveness of using the impléeaken
integrated approach in order to address other plgriasues. The discussion underlines the poteotitie
proposed approach in order to address other plgrpiastions as well.

2 INTRODUCTION

This paper focuses on the tourism, analysing thatioaships between demand, industry and location,
identified as fundamental variables and it aimsutwerstand if the use of the Social Media related
Geographic Information (SMGI) may offer knowledgases for decision making in tourism planning. The
investigations are carried on exploring the potdrf public volunteered comments, representedbyidts’
preferences on destination and tourism supplypforiding useful knowledge about these inclinatioms
space and time.

For research purposes, a traditional method fdectihg information about such preferences, peréatmia
ad-hoc surveys, can be expensive and time consutRarghis reason an alternative approach is pteden
by which tourist preferences are discovered by ggsing and analysing public available social media.
In addition, the investigation aims to demonsttate opportunities of SMGI as support for desigralgsis
and decision making in tourism planning, and theseguent value to inform regional and local inivies.

The adopted methodology deals with several questielated to tourist preferences:
(1) Which are the most popular destinations?

(2) Why people chose those destinations?

(3) What attracts tourists’ attention and whatlugytappreciate or disregard?

(4) How this knowledge can be use in supportingisou planning approaches?

This kind of study and the methodology adopted,cWwhiouple SMGI and A-GI from open SDI, may
provide a novel kind of information, which may beteigrated with the traditional knowledge, and
successfully used in urban and regional planningnash as in tourist planning, for in both casesythe
contribute to take into account a multifaceted @omrs- (or citizens) —oriented view on strategic
development issues. In addition, using SMGI mayld#&e opportunities for further analysis scenaiibs

urban and regional planning, and may offer usefidgestions for tourism planning strategies. In an
integrated planning support framework, SMGI anab/tmight help to understand tourists’ observations,
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preferences, interests, feelings, or needs, angilppsaffect decision-making dynamics and planning
processes with customer oriented strategies.

The method builds on a set of spatial analysissatistics techniques, useful in describing andaliging

the spatial distribution and detecting patterns &odspots. In addition, textual analytics techeigu
(Campagna et al., 2013; Massa and Campagna, 2@té)deen applied in order to discover the knowledge
enclosed in the huge amount of qualitative societlism comments. The findings could provide important
insights into the Sardinia tourism industry, whiduld be used to develop innovative planning apgres.
They could also offer a benchmark for future corapige trend analysis and directions for tourismigyol
design. After examining the past studies on theetr@aonsumers' online social networks and the most
popular web sites (Section 3), the paper focusetherdestination choices and judgments represanted
numerical and linguistic terms (Section 4). In 8#cb the research methodology and the resultteotase
study, concerns the municipality of Cagliari, avensnarized and briefly discussed. Section 6 conglude
paper discussing obtained findings and future rekgaerspectives.

3 ESTINATION CHOICE, TOURISTS' PERCEPTION AND CURRENT DEVELOPMENTS IN
TOURISM

Tourism is one of the largest industries all over world and is based on multifaceted activitidsictv may
generates both positive and negative impacts withe social, cultural and environmental domain.
According to Smith (1991), as a complex activityrism comprises the travel to and around a ddgima
with the purpose of exploiting particular natural rm-natural attractions, accommodation and speeihl
and general services. These types of resourceliemre classified by Jafari (1982) into backgroundism
elements and facilities services. For this reatmmjsm has commonly recognised both as spatiab(fe
2007; Cooper, 2008) and soil consumption (BoccagBa)) phenomenon. This fact becomes more evident
when tourist activities are not adequately developad planned. Using programmatic approaches and
empathising the sense of place and identity, cbelg to develop more effective planning stratedas
sustainable development based on tourism, in dadeeach services quality goals, preserving theraht
resources, the cultural heritage and life qualitthe host communities (Briassoulis, 1992).

In the last decade, the fast evolution of ICTs &thlisers to ubiquitous access a broad range afniration
services. The degree of interactivity, establishedhe Web 2.0 paradigm, enhanced the role ofriteriet
as information source, with a secondary role asiopisource (Grabner et al., 2012). Tourism is @fe
sectors where the wide exploitation of ICTs leadtotrist online communities’ development. Trawgits
are among the most popular in on-line social neta/@Buhalis and O'Connor, 2005; Baggio et al., 3008

In the light of the above premises, this sectioccufes on three main topics: (1) the current devedops in
tourism planning and tourism destination, (2) thie mand the support of customers’ preferencesanrphg
processes and (3) a review of the evolution oeti@urism phenomenon.

3.1 Destination choices and travel motivation

Determining the factors that influence touristsbicie for a destination is essential in developipgrapriate
marketing strategies and planning approaches imstauield. Most studies of tourists’ preferencefliess
destination choices as the key element in the frdeeision-making process. According to Dellaerakt
(1998) this element is combined with accommodatioactivity choices. On the one hand, the invetibga
of decision-making processes, mostly conceptualaiture, focuses on the types of decision rulesthad
decision-making stages that are likely to be adbptetourists. On the other hand, research in ehfaictors
has been primarily addressed with empirical exatiwna of critical attributes, used by tourists atecia for

determining their travel alternatives (Crompton79p

Knowledge of consumers’ psychology is extremely amt@nt in determining the success of a destination
(Rodriguez del Bosque and San Martin, 2008). Theoeation of psychological concepts such as attig,d
decision-making processes, emotions, experiencesatigfaction is necessary for understanding castsim
choices and preferences in tourist destination. déwination consists of a well-defined geograghicea,
such as a country, a region or a city (Hall, 200} it can be referred to a product or a brandofYand
Uysal, 2005). Many studies on tourists’ travel ceodistinguish among various approaches to thaitefi

of tourist destination. Van Raaij (1986) defined thavel destination as a product, which is pagiyen and
partly man-made. The given part refers to the ahtfi@atures of a destination, such as climate,deages,
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beaches, mountains and historic-culture buildifgsee man-made part refers to physical features sisch
hotels, package tours, transportation facilitiggors and recreation facilities, which can be medifto
satisfy customers’ preferences and their budgeteka (2011) claims that tourist destinations $tiche
conceived as brands and they should be managedafsirategic point of view.

Travel motivation is a dynamic concept, that charnfgem one person to another and from one destimabi
another (Kuang Hsu et al., 2009). One of the magtufar conceptual model for understanding travel
motivation is the push and pull model by Crompt@879). The push motivations are useful in order to
explain the desire for travel while the pull motieas explain the actual choice of destination. &wer, the
Crompton model identifies seven socio-psychologi¢plish) motivations (escape, self-exploration,
relaxation, prestige, regression, kinship-enhanoémand social interaction) and two cultural (pull)
motivations (novelty and education). Uysal and vsto (1994) further developed Crompton model and
summarized internal (push) and external (pull) wadbrs to travel. Internal motivators include dedior
escape, rest, relaxation, prestige, health ands#tnadventure, and social interaction. Externaiviators are
based on attractiveness of the destination, inetutingible resources (i.e. beaches, culturalcitres and
recreational activities), and travellers’ percepsioand expectations (novelty, benefit expectatiams]
marketing image). In more recent studies, resesscmded shopping as a motivational factor in dagton
choices (Uysal and Jurowski 1994; Cooper, 2008).

3.2 Tourists’ perceptions and preferences

Most studies of tourists’ travel choices addresagrist destination choice as the key element inefrav
decision-making. This process is influenced by mimer of psychological (internal) and no psycholagic
(external) variables, and consists of a numberiftdrént stages that are marked by specific acti@hsal
and Jurowski, 1994). Consumers’ judgments basiciend on the strength of their beliefs or exprects
about the quality of various features or attributessociated with services. Personal preferencks, i
motivations, may be both intrinsic, reflecting iidiual likes and dislikes, and extrinsic or sogiall
conditioned (Crouch et al., 2004). The weight ofagimibutes is usually related to the relative imgance
that consumers confer to each attribute. This mésatseach opinion strictly depends on tourists2cl past
experiences with other services of analogous naflmarists’ decisions are complex and multi-faceted
which the choices for different elements are indarected and evolve in a decision process over time
(Kuang Hsu et al., 2009). In order to meet thedhog tourists’ expectations, hotels should proadeample
range of quality services, including reception, lmeeoom service, tennis courts, beach nearby ilmtat
swimming pools and gardens, among others.

But how can we define service quality? Service ityppabn be considered as a composite measure iofugar
attributes. According to Dube and Renaghan (1988pmsists not only of tangible attributes but at§o
intangible or subjective attributes such as sadetyuietness, which are difficult to measure adelyaand
which are usually studied by linguistic informati@Benitez et al., 2007). Lewis and Booms (1983)raef
service quality as a measure of how well the sermiatches customers’ expectations. The qualityeperd
by consumers in a service is a function of the ritaga and direction of the gap between expectedcser
and perceived service (Berry et al., 1990; Bersteal., 2007). Judgments expressed by numbersaayete
interpret, but linguistic information is more ddtilt to measure through a mathematical functionguistic
information characterizes subjective knowledge amsdusually ignored by analysts when forming
mathematical models that represent real world pimema. However, attributes measuring service quatiy
characterized by uncertainty, subjectivity, impseam and ambiguity (Benitez et al., 2007). Whenstoners
make decisions, they usually employ this subjediivewvledge and linguistic information.

Beside tourism marketing and planning, touristsaarémportant target audience for urban planningrder

to take into account tourists’ preferences, plasmaust deeply study the phenomenon of tourism and
attempt to understand and internalize tourists’deeand perceptions (Dickey, 2005). An accurate
identification of customers’ perception is the fiistep to maintaining the status of a city imaga a®pular
travel destination.

3.3 Revolution in tourism: the role of Information and communication technologies

In the last decade, the diffusion of the Informatiand Communication Technologies (ICTs) have
revolutionised the travel industry. As part of seevsector, tourism has not surprisingly been aatext with
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developments in new technologies and restored ggnizational and structural innovations (Stambaatid
Skayannis, 2003). In the competitive scenario afismn sector, any location or business aiming tdelber
than others, should become either a learning imglugiven more, emerging alternative tourism has to
engage the element of culture, which improves ipartance and has to be constantly transformed.

The e-Tourism advent reflects the digitalisationatif processes and value chains in the tourisnvekra
hospitality and catering industries (Buhalis and, 2003). It emerges as a term describing theesrdinge

of applications of the ICTs on tourism and the icggtions for the tourism value chain (Buhalis and
Deimezi, 2004). These changes are particularlyestith the way that tourism organisations commueica
with their individual and institutional clients arftbw they manage their distribution function (Bukal
1998). These developments present a major opptytuior innovative tourism organisations and
destinations, in order to improve their relativesiion in the international market (O’Connor, 1998w
sophisticated and demanding travellers requireganteng with suppliers so as to satisfy their oyedsfic
needs (Buhalis, 2008). The reaction to online irigsican thus influence customer satisfactionsheruding
behaviour. As a consequence, response behaviowmiesca crucial factor for the success of tourism
enterprises (Pechlaner et al, 2002).

Finally, the Internet enables travellers to accesdransparent and easy to compare information on
destinations, holiday packages, travel, lodging laiglire services, as well as about their real finiges and
availability. consumer generated content, throughiew portals such as TripAdvisor.com, multimedia
sharing such as Panoramio.com, and blogs alsoecraatessible content that increase the level of
information available on a global basis (Buhalid dan 2003). These facts enhanced the role ohtieenket

as information source, with a secondary role asiopisource (Grabner et al., 2012). In addictiothwi
developments in social media every piece of infdioma can be commented or rated in some way. Tiuris
could have ubiquitous access to a broad rangeuoktcservices and also be the producers and basstets

of information on destination-based social network$ese capabilities have disclosed innovative
opportunities for tourists to become themselvessusktravel social networks.

4 DEVELOPMENTS IN TOURISM SOCIAL MEDIA

In the age of Digital Information (DI), planning msiderations highlight the need to use advanceld too
produce, gather and manage spatial informatioreciat into new digital formats and available topup
planning processes. Online Social Networking (Sigssare the most popular sites on the Interneé Th
second generation of web-based services is chawstteby having consumer-generated contents, which
allow people to share information. This type ofoimhation, available on forums and reviews, is gates

by users/consumers and provides relevant datardeelt planning. Hence, after the early introductain
Geographic Information Systems (GIS), we are nowinfa a knowledge revolution in spatial planning,
design and decision-making, for opportunities imtedge building are unprecedented: not only Spatia
data infrastructures (SDIs) give access to a wedl#uthoritative geographic information (A-Gl), balso
Volunteered Gl (VGI) and Social Media related Gegdric Information (SMGI) sources are growing
exponentially at fast rates: integrating these @®mirtogether can substantially improve both our
understanding of environmental and social ecosysteand of people perceptions, insights, and needs.
However, while A-Gl entails more traditional repeatations and analytical models, VGI and SMGI for t
impetuous modes of production feature Big Data (B&ture.

In the light of the above premises, this sectioalslavith the opportunities of SMGI as valuable supjor
analysis, design and decision-making in tourismnpiag practices at both local and regional level.
Moreover, this section presents a brief overviewcwifrent available tourism platforms (oriented tted
creation, dissemination and collection) and dessrilbpportunities and weakness that still limit ithei
integration into planning practices.

4.1 Social Media related Geographic Information

Social networks are online communities of peopl® whare common interests and activities (Migueras, et
2008). They provide a user with a collection ofieas interaction possibilities, ranging from a sienphat,

to multiple video conferences, and from the exclaoigplain email messages to the participationlagb
and discussion forums. Consumers have ubiquitotssado a broad range of information services #sitd v
the Internet to look for information and communeat simply spend time and shop (Buhalis 1998; @hun
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and Buhalis, 2008). Increasingly, it is evidenttthaople meet online to express views, share irdtion
and often keep online blogs. The development dfaaiexl knowledge base is the driving force of afnenl
community. Social, economic and technological aspace incorporated into the community (Fernback;
1999; Gleave, 2009). In addition with developmentsocial media every piece of information, can be
commented or rated in some way. Social media empiolyile and web-based technologies to create highly
interactive platforms via which individuals and aoomities share, co-create, discuss, and modify- user
generated content (Kiezman, 2011). Social media effer different ways for management, sharing and
extraction of contents, provoking a degree of uladety for the knowledge processing. By contrasthhe
traditional geographic information, SMGI regardsensgs perceptions on the Earth surface relatedsjgegific
period of time and requires advanced tools to supeal-time monitoring, analysis and decision-maki
SMGI platforms can be used both for leisure andnfiore professional purposes, ideally allowing tos t
integration and sharing of all the resulting infation streams.

This information has been, and still is collecteobtigh effective data acquisition techniques sigchlabal
positioning systems (GPS), high-resolution remad@ssig, location-aware services and surveys, and
Internet-based volunteered geographic informati@no( and Mennis, 2009). In addition SMGI may be
geocoded in different ways, using either the posidf the author (if public), or the location oktpost (i.e.
recorded trough a GPS sensor of a mobile deviaesiilable), or through toponyms parsing in the.text

But the central challenge is how to manage a bigumtof data and to find efficient methods to esttra
useful knowledge from spatial data sets of unprectatlly large size and complexity. To address these
challenges, spatial data mining and geographic letye discovery has emerged as an active resdafdh f
focusing on the development of theory, methodol@md practice for the extraction of useful inforinat
and knowledge from complex spatial databases (&néd and Andrienko, 1999;. Miller and Han, 2009;
Guo and Mennis, 2009). Spatial data mining and ggaac knowledge discovery is an iterative pro¢asas
involves multiple steps, including data selecti@tgeaning, pre-processing, and transformation. These
methods are exploratory in nature, more inductivanttraditional statistical ones, including clustgr
classification, association rule mining, informati@isualization, and visual analytics (Miller anday
2009). Their goal is to integrate and further depainethods in various fields for the analysis ofji¢éaand
complex spatial data.

TripAdvisor.com and Booking.com are among the npagiular platforms of the latter kind. They play a
significant role in the online tourism market. Thegn be considered as market-driven social medklew
on the one hand, these platforms represent an teaganarketing channel through which destinatioms a
tourism enterprises can reach and persuade pdtesttars (Biassoulis, 2002), on the other haneythssist
consumers in posting and sharing their traveledlacomments. Travellers opinions and personal
experiences based on reconstruction of their tnipsgrn serve as information to others.

When location also is available, all these typeimbbrmation, as all information derived from forums
discussion blogs or social network, could be carsid as VGI. In recent years the term VGI became
popular to indicate the avalanche of informatioricllevery second is shared on the web by usensgaa$
sensors (Goodchild, 2007). According to Sui anddgbdd (2011), more recently the convergence of GIS
and social media granted by interoperability of-get tools is further enriching the possibility sifaring

the knowledge not only about the Earth surface dsb about all the biological, social and cultural
phenomena there happening. In facts, as Campagala @&gue (2013), VGI may include both geographic
information collected by groups of people withirowdsourcing initiatives and geo-tagged multimedia
collected for personal purposes by the Internetsuaed publicly shared through archives in the alou
Social media information may be geocoded in difierays, using either the position of the author (i
public), or the location of the post (i.e. recordealigh a gps sensor of a mobile device if avadpbbr
through toponyms parsing in the text. VGI has bpesven useful in many application contexts such as
emergency response, environmental monitoring aatiadplanning (Poser and Dransch, 2010).

5 MULTIDIMENSIONAL ANALYSES OF TOURISM SOCIAL MEDIA1T NFORMATION

The methodological approach builds on a preliminexploratory analysis of social networks conterfts o
Sardinia searching for the most popular destinatioa relationships between service quality anétioo
and the spatial distribution of tourists’ preferes@t regional and local level. the purpose of tgearch is
to use geographic information data, in particulathbAuthoritative Geographic Information (A-GI) and
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Social Media related Geographic Information (SM@&hnmbined A-GI and SMGI data are used to express
location, while service quality is investigatedahgh the SMGI support.

The analysis framework is provided for two scakgional and local levels) and two dimensions (sewi
quality and locations) using both A-Gl and SMGIrsEof all, analyses at the regional scale is anpnted

to describe spatial patterns of tourists’ prefeesrend to identify locations of interest; the lattey include
clusters of positive or negative preferences, dividual spots of interest. Afterwards, at the Idezel (i.e.
within the single cluster or spot of interest) hat analyses were developed aiming at understaritiang
possible reasons underneath the detected pattedrsragularities, with the assumption that they talp in
explaining success or failure factors with regaadslestinations and services features. At the negiand

the local levels, an investigation method is addpiecluding descriptive spatial analysis and spati
statistics techniques coupled with explanatory SMi@alyses, encompassing Spatial-Temporal Textual
analysis, which can be defined as the textual amalgonstrained by space and time boundaries (STTx;
Campagna, 2014).

Operationally, the study was carried on accordmthé following workflow:

(1) data collection and geocoding; data were etdthby Booking.com and TripAdvisor.com, geocoded an
integrated in a geodatabase for analyses;

(2) regional preferences dynamics analysis; data @wpalysed for the entire region at the municipad of
analysis with spatial analysis, spatial statis@ca] STTX; in order to detect clusters and hot/splots;

(3) local preferences dynamics analysis; datardgegiated with authoritative information from tregional
SDI and other official open data sources, in orteffind explanatory hints on the tourist preference
dynamic and to get deeper insights on the relatipgsamong these preferences, the local territtestures
and the quality of the industry services in selécdestinations;

(4) geographically weighted regression (GWR), teestigate how the detected patterns spatially adsng
within a particular place. This cartographic apptoaay hinder the exploration of spatial non-starity
by inadequately illustrating the spatial distrilomtiof the sign, magnitude, and significance ofittieience

of each explanatory variable on the dependentiaria

5.1 Data collection e geocoding

In the first step of the methodology, a databaseré&ated extracting data from TripAdvisor.com and
Booking.com, in the period between May 2012 and M@ag3. Through these applications customers can
book, rank and review hotels and restaurants (ori$im Services, TS). The focus of the portals ifilter
contents based on rankings, which derived fromrotisers’ ratings. Thus, rankings are split intoesal/
categories, such as value/price, rooms, locatimantiness and sleep quality. Available rating gatees,
however, are determined by the type of revieweah.itEhe reviews are enriched by the possibility dd a
multimedia elements or travel maps of previousstrp to take part in discussion forums. Thankshi t
availability of the services location, they candloe considered SMGI (Campagna, 2014).

The big issue is to manage this big amount of mfdion. Thus, the study required the adoption wiixed
methods approach, in which quantitative informatiooncerns the score of tourist evaluation critesizd
qualitative information, includes customers textdalscriptive review, were collected in a databawe f
analyses. It should be noted that in TripAdvisandbe rating scale consists of five ordinal val(@sstars),
ranging from ‘terrible’ to ‘excellent’. A separateandatory overall rating summarizes the total gusto
satisfaction. In Booking.com a rating scale cossidtnumerical integer ordinal values, ranging frbno 10
(i.e. the higher the better). Beside quantitatiseeasment, in both platforms, a text box recormallto
qualitative natural language reviews. The title soncise short text formulation of the assessmdrite the
comment is a long text field.

Geocoding is performed on the extracted addreszastly providing the place of tourism operatonspiider
to spatially analyse the location of the tourisnsibass patterns in Sardinia. Point locations atsdo
automatically for around 80% of the items and agipnately 20% of the geocoding required manual editi

As working set, a unified database of 992 recasdssed. The records provide TLS name, categorgtitog
and related quantitative score, and include noy bokels, but also other types of accommodatior s
resort, Bed and Breakfast or agritourism.
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The analysis results revealed that the spatiafildigton of the customers review on the TLS in Saedis
divided into five main categories: agritourisms (6%Bed and Breakfast (15.7%), hotels (42%), private
accommodations (29%), residences and resorts (7ad%g)tal numbers of operators). In addition three
provinces have emerged as important tourist desinmsin the tourists’ perception: Olbia-Tempio (&%)
Sassari (24%) and Cagliari (20,6%). Other four pro#s (Nuoro 8,6%, Oristano 7,3%, Ogliastra 5%;
Carbonia-lglesias 4%) are well represented by southusinesses; whilst the province of Medio Cammida
is only represented by the 3% tourist enterpriBamlly analysis of the significance of tourist aggiation in
the coast and in inner areas in Sardinia reve&l@d32% of tourism reviews sample concerns TLS @17
the coastal areas, while only less than 8% of @optdurism businesses are found inland. Nevertbgeles
Nuoro and Medio Campidano provinces together pewidtable inland popular TLS with almost the 13% of
the total number of reviewed tourism businessess fifay mean that tourists visit these areas toouca
less popular side of the island, which is charérerby its nature, cultural heritage and tradgiddowever,

in terms of number of tourists, this kind of towmisstill does not compete with massive preferences f
tourism along the coastal area.

5.2 Regional preferences dynamics analysis

After the preliminary descriptive analyses of threfprences dataset, the second step of the metwydol
concerns the application of spatial analyses ofigbyreferences, to explore spatial patterns ditpe
judgments at the regional level.

The application of spatial analytical techniqudsved the exploration of the spatial dynamics ofrists’
perception and their relationships with other terial variables. For each TLS the database indw@dscore
record, which is the average of six main attributes

(1) location, which is related to the geographisifion of the structure;
(2) services, referring to all transport facilitishopping areas, bars and restaurants;

(3) price/quality ratio, referring to structure ataess, staff kindness and all type of comforteref by the
operators;

(4) staff (kindness);
(5) room cleanness (cleaning);
(6) comfort, referring to all facilities and serg&that hotels provide to their customers.

The attributes location and services explain thetogial features of the destination, while otherpress the
perceived quality of the TLS supply. Thus the datadel allows investigating the spatial patterns of
preferences on territorial and tourism industrytdess at the local level across the whole region.

Figure 1 shows the distribution of the TPPI (lefthe TPPI shows an overall high spatial conceatnaith
the North-East of Sardinia. The Costa Smeraldaidisippears as the only area where the globalstour
preferences fulfil overall tourists’ expectatioh®oking at individual municipalities, the analysisows that
Alghero exposes the highest TPPI rate. The othemtamicipalities with a high TPPI are Cagliari adiia.

The purpose of this map is to identify surfacegay affected by the phenomenon, but also potential
development areas. It is notable that most of tlhmiaipality located into the coastal area attradtesl
attention of the participants, while the mostlyaimil area represents a cold spot. Is notable tlsemqre of
three major clusters representing the spatialibigion of the TPPI within Sardinia.

The first cluster is located into the Nurra didtand includes Sassari, Stintino and Alghero mpaidies.
The presence of this cluster is probably due tgtieeence of Alghero, unique municipality whichganered
Catalan tradition. The second cluster is place€agliari metropolitan area. This is one of the 8aad
economy point, and due to its strategic locatiomn liecome one of the most popular tourism destimatio

Finally, the last cluster covers a large part & @allura district, which represents the ancieatismn area

for the presence of the Costa Smeralda, whichestdot be recognised by the foreign market fromsikites
thanks to Prince Aga Khan and his massive invedtineiinis area. The Costa Smeralda has been aiined a
an élite type of tourism; this should be the reasby international tourism starts to increase.dtable the
spatial continuity between the old tourism areas e young one. In addition the map on the ridpovss

the pattern of the negative judgments.
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....

" GiZScore
I Cold Spot -2.1734 - -1.7673
I Cold Spot 17673 - 147554
[ Cold Spot -1.4755 - -1.15776

[ lIndifference Zone -1.1577  --0.748

1 Hot Spot-0.7482 - -0.167
5- Py P 5 3 Km [ Hot Spot -0.1675 - 0.7176
" [ Hot Spot 0.7176 - 5.4303

Figure 1 Cluster of positive tourist preferencesRTP

5.3 SMGI analytics at the local level:

After the analysis of tourism dynamics at the reglolevel, identifying clusters and spots of susbds
destinations through the preference patterns, @baedology adopted for this study has shifted @lttal
scale for further analyses aiming at finding exptary answers for the phenomena under observakioe.
shift from the regional to the local scale is atemducted relying on spatial analysis and spatétissics
techniques on an integrated SMGI/A-GI data datab@kas, the following questions one should answer
were:

(1) Why tourists’ interest concentrates in thistiohedion?
(2) What exactly in the destination does attraettturists’ attention?
(3) Why tourists chose those destinations?

The aim is twofold: on the one hand the study ifgomed to discover why tourists prefer some dedithm
rather than other at the regional scale (qualgatanalysis), while on the other hand to investigate
guantitatively why tourists’ preferences are lodatethese areas and what factors contribute toenigPPI
rate. As a case study for the sake of illustrathng methodology steps, the tourist destination agliari
have been chosen as the regional analyses demedsita highly successful performance. The SMGI
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analytics are intended to investigate the suc@agerk within this destination in order to extraseful hints
to be used for further planning in the same orrmodestinations.

Cagliari, the capital of Sardinia is located in 8@uth of the region. It is nationally and interoaally well
connected thanks to the airport and the marinali&ag the most important airport in the islamdterms of
traffic and size. In fact, it operates about 50%Gafdinia air traffic and can serve up to 4 milljassengers
per year (Benedetti et al., 2012). This destinatias been recognized as one of the best-sellinqdtsn
from different tourists’ typologies. Thus, the faling questions one should answer were Why tourists
interest concentrates in Cagliari? and What exantithe destination does attract the tourists &tefl In
order to answer these questions, summarising thewey neighbourhoods, the map in Figure 5 shdwes t
spatial clusters of preferences:

CLUSTER OF TPPI BY CENSUS TRACK

- Cold spot -4.75 - - 3.44
[T ] coldspot-3.43--158
[ | ndifference zone -1.57 - 0.95

| | Hotspot0.96-3.01

I votspot3.s2-5.82

Figure 2 Significant patterns in Cagliari municipal

The location of each TLS could immediately allowadting where the attention of the tourists whaoteds
Cagliari has been focused on; thus, is possibnswer such question as what areas, places, @acistén

the city attract the user attention. Spatial chssté preferences are detected by hot-spot analysly, a
threshold distance of 1700 meters has been catcléatd the spots by census track summarised: therma
Figure 2 shows the spatial distribution of TPPH aseas, located in city centre, indicate surfadfested by
high concentration of TPPI phenomenon (hot spothjlevblue areas represent locations where the
phenomenon is less intense (cold spot). Not sumgfisthe Cagliari city centre attracted the matitestion

of the tourists, while the mostly residential Pdistrict represents a cold spot.

Category WORDS [frequency]

Geographic location location [1010]; town [476]

Services staff [890]; restaurant [643]; room [459]; hotebB}; pool [230]; food [180]
Accessibility minutes [250]; habour [237]; proximitL64]; walking [146]

Natural and no natural components city centre [4B&4ch [378]; old city [132]

Table 1: Top 15 words related to Cagliari dividedchyegory

The next step focuses on the reviews content iera understand not only where but also what st&iri
think about Cagliari. Hundreds of textual reviewslyolocated into detected spatial pattern have been
investigated by STTx analysis. The possibility talgse tourist preferences may help to investiglage
move in general spatial interest pattern in ordatdtect possible useful hints to be used for &urgianning
in terms of tourism development at local scale yMeteresting results have been obtained applyifigx3o
local subsets of data obtained by selecting higRlI'Malues by location. Here the tag cloud (Tableléarly
shows the focus of the majority of the words in plosts refers to spatial or physical aspects otityesuch
as centre, city, location and church. The resultdudes keywords related both to leisure sites agh
restaurants, shopping and dinner and servicesasustuff and room. Additionally, outcomes indicatkigh
level of satisfaction with the places accessihilMyprds as minutes, proximity and walking couldrbkated
to the services’ spatial location, natural resosiroae monuments. In this sense the capacity of dtsutd
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effortlessly move from a place to another and fecifsame areas of interest generate a positiviéstou
destination image. In addition different sectorghimi the local community could benefit by the prese of
tourists to different degrees. Business sectorsnare likely to hold favourable views of tourismchese of
the economic benefits that the industry is perakteebring.

Nevertheless, local residents could have negatieasy especially where their lives are affectedthy
noise, overcrowding and overuse of facilities. Tikisot the kind of information we usually find lend use
planning documents, but his potential for suppesigh and decision-making may be highly valuable.

5.4 Geographically weighten regression

Lastly, the study was also supported by the integraof SMGI with other A-GI describing topography,
transport infrastructures, cultural heritage siteg] socio-economic feature. The spatial relatiqussand the
explanatory factors behind observed spatial pattergre modeled using GWR (Fotheringham et al., 2003
9). The aim of the GWR is twofold: the analysisperformed to investigate quantitatively why visgor
preferences were located in Alghero rather thanotimer destinations, and to discover what factors
contributed to the Cagliari high TPPI rate. The mldd applied to a sample of 150 TLS spatially ritistted
over 100 of 1359 census tracts. The dependentblaria the score of the tourists’ preferences (JPPI
normalized — e.g., fraction of local comments #ratfavorable.

For each census tract, a measure of the set ghémdent variables was calculated. Preliminary tesuid

elaborations of statistical tests suggested exatugdome explanatory variables from the model, beethey

are not statistically significant. The results bk tstatistical tests for measuring redundancy sigde
including the following candidates variables nonsed by total area of census tact:

(1) number of historical buildings;

(2) number of restaurants and facilities;
(3) hectares of natural protected areas;
(4) distance from the airport;

(5) proximity to the historical city center;
(6) distance from the most popular beach.

The assumption was that if the value of the nosedliTPPI is similar to the values that it takethenclosest
spatial units, the variable is characterized byiapautocorrelation. This issue can be addresyeatding a
spatially-lagged dependent variable to the sebehdates (Anselin 1988; 2003).
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Variable Coefficient Std. Error z-value Probability
W_normalised_TPPI 0.0662904 0.0306595 2.162143 06O0AL
Constant 0.0030834 0.010238 0.301150 0.7632998
N_restaurants -0.039035 0.0299971 -1.301316 0.18815
Proxy_city_centre 0.4747516 0.0585060 8.114574 (000
N_hist_buildings -0.0273241 0.0313221 -0.872359 880322
H_natural_areas 0.0027261 0.0096194 0.283397 080276
Distance_aeroport 0.7660687 0.0339702 22.55116 000ID
Distance_beach 0.5470476 0.0382759 14.29221 0.00000

Table 2: Results of the GWR model: influence of eaqiianatory variable on dependent variable (tosrjmieference)
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The presence of spatial dependency on positiveeqmete of census tract, which is the value of the
normalised TPPI, is detected through the Moran&. t€he result of the local Moran’s Index is quite
meaningful for the second order of queen contigmitsespect of results obtained using a 2500 mefeatal
autocorrelation distance: adjusted R-squared ssthean 40 percent, the coefficient of the dependeriable
(p-value b) is less than 5 percent (0.000000016@)the value of Moran’s Index is 0.024. The low fea
indicates that local spatial autocorrelation in efegent variable is much more than one would occur
randomly. The output of a spatial lag model of aateelation is shown in Table 2. Thus, an analpsis
spatial dependency and its significance has beemlajged through the LISA and results highlight
homogeneous areas where spatial dependency igetrand statistically significant. Thus, the regres
with 6 indipendent variables is estimated usingttheists’ preferences weight matrix

The results concerning the goodness of fit of #gression shown in Table x are significant: R-sgdas
very high, 0.856636, which indicates that variabfethe model explain more than 85% of the variaoice
the positive tourists’ preferences. The coeffigeaiteated to display the spatial patterns locate@agliari
show the relationship between the dependent vared every explanatory variable (Table 2).

N | GWR_cag2 N GWR_cag2
A C1_N_RISTO A C6_N_DSPIA
> Y \ I -0.033--0015 I 0.331-0.376

0.377 - 0.444
0.445 - 0.566
0.567 - 0.630

I o631-0.727

-0.014-0.019
0.020 - 0.029
0.030-0.116

I 0.17-0.156

0 075 15 3 45 6

<F o o75 15 s s o

4.a GWR feature class output with rendered residafalse variables number of restaurant (left) aistiasice from the beach (right)

GWR_cag2

C5_DIST_CS

N 0.197 - 0.404
0.405-0.411
0412-0437
0.438-0.459

I 0.460 - 0.531

GWR_cag2 N
C2_N_VINCO A
I 0.134--0.086
-0.085 - -0.060
-0.069 - -0.052
-0.051 - -0.046

I -0.045-0.021

4.b GWR feature class output with rendered resicafaise variables number of historical buildingsftl and proximity to the city
centre (right)
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N GWR_cag2 N GWR_cag2
r C3_N_ANAT
A C4_N_DAERE A ﬁ _U o e
N 0.154-0.265 PSS 000 - 0.
0.266 - 0.339 0.007-0.016
Uv340 0‘450 0.017-0.018
0.019
0.451-0.617 —— *
I o0618-0.867 I 0.020-0.024

*

\
N
q L
\ %
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4.c GWR feature class output with rendered residofalse variables distance to the airport (left) &iectares af natural protected
areas (right)

Figure 4 GWR feature class output with renderediteds of each variable

The outcomes of the regression model are quitdfisignt for the description of the spatial distritoun of
tourists’ preferences. The coefficients of the akles proximity to the city centre, distance toairport and
proximity to the beach, which are related to lamatiare almost always significant (p value less th&bo)
and show positive sign. The variables number ofohisal building and number of restaurants are not
significant, for the p value is greater than 10cpat and the negative sign, while the variable drest of
natural protected areas, shows a significant aefft (0.0027261) and a positive sign.

Overall, these findings suggest that the spatigrést of the participant is quantitatively inflaexd by the
chosen explanatory variables. The selected vadapie a more or less significant contributiondarists’
preference explanation through a coefficient. Tiauision of only intrinsic features in the functjallows
saying that the values of the coefficients, reldatethe area, reflect positive effects of geogragusition
and facilities supply to the spatial patterns ofrist preferences.

6 CONCLUSION

The insights obtained through this novel and irdtgt approach offer interesting challenges tow#nds
development of more specific analysis, concerniegpte spatial and thematic perception of placeati&p
analyses and techniques are provided to demons$toateSMGI may be directly used and integrated with
traditional authoritative spatial data layers irs@&nvironment.

Firstly, the results of analysis carried out by gllmg SMGI and A-GI from open SDI show the potehiia
terms of provision of a novel kind of informatiorhiesh may add value to traditional planning knowledg
bases so informing decision-making by communitytifadeted. As a matter of facts, SMGI may disclose
opportunities for further analysis scenarios inamrland regional planning, and may offer useful satigns

for sustainable development based on tourism giegeln an integrated planning support framewSMGI
analytics might help to understand tourists’ obatons, preferences, interests, feelings, or neandd,
possibly affect decision-making dynamics and uraaah regional planning processes with customer taien
strategies. Moreover, the SMGI potentialities togyate useful knowledge for urban and regionalrptay
might foster citizens’, or tourists in this specifcase, dialogue about places and events giving the
opportunity of being heard so further facilitatitig integration of experiential and multifacetefbimation
and professional knowledge. Thus, the knowledg&MfGI if competently addressed, might be used to
support analysis, design and decision-making inridou planning at differ scales, fostering public
participation in processes about the current ahdgdudevelopment of destinations.

Secondly, the study demonstrates the opporturofi&MGl as support for analysis in tourism plannihyg
this case both tourist preferences on destinataots tourism industry services were analysed froe th
spatial perspective through the review judgmentiecied by the social media platforms TripAdvisoda
Booking.com. Results show which are the most popigatinations or areas and what tourists appeeoiat
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disregard in Sardinia and then in Cagliari munikiipaA set of spatial analysis and statistics t@gnes

were used at different geographic scales (regidoed|) to describe and visualise the spatial ithigtion of

tourists’ preferences and to detect patterns anespats. The findings provide insights on the Saedi
tourism dynamics which should not be available ugio other data sources traditionally used in spatia
tourism planning.

Finally, considering users’ preferences knowledgesiipporting the tourism planning processes could
represent a significant implication for future rasdh works in the field of social sciences and iswar
management. Indeed, the analysis of the Sardiiaa study emphasises the importance of the stalexol
(users or tourists) within the inclusive process$eas. instance, their behaviours can reinforce ecalirage
the existing power relations. As a result, the tjaesconcerns how tourists and the political anahping
processes are linked. In other words, what theatawiplications of the tourists’ behaviours ovee th
planning or political processes are. In this fi¢het thesis provides different implications for thes
concerning the theme of participation and in refato further studies in other research areas. filesless,
other considerations in users’ perception, consigefor example local communities perceptions, alse
demonstrate challenging and stimulating researglompnities which may eventually bring innovatian t
tourism planning, design and decision-making.
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