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Preface

Organized by the International Federation for IT and Travel & Tourism (IFITT),
ENTER2016 eTourism Conference takes place in Bilbao, Spain, on February 2-5,
2016. The 23rd annual international conference features the latest research and
industry case studies on the application of information and communication tech-
nologies (ICT) to travel and tourism. The conference theme, ‘eTourism:
Empowering Places’, was an invitation to discuss the transformation in travel and
tourism due to the latest development in digital technologies.

The research track of ENTER2016 received a total of 132 submissions, 103 of
which were full research papers covering a diverse variety of fields within the area
of ICT and tourism. Each research paper submission went through a rigorous
double-blind review process with members of ENTER2016 Scientific Committee
assigned as reviewers. Where issues remained, additional reviews were commis-
sioned. As a result, 56 full research papers were accepted for presentation at the
conference and are included in this proceedings.

While still maintaining a broad topic of ICT applications in travel and tourism,
the papers presented in this volume advance the state-of-the-art research digital
marketing and social media, mobile computing and responsive web design, seman-
tic technologies and recommender systems, augmented and virtual reality, elec-
tronic distribution and online travel reviews, MOOC and eLearning, eGovernment
and sharing economy. The papers featured in this proceedings bring new perspec-
tives to the field and give a promising evidence that the field of ICT and tourism will
continue to contribute to our society. We hope this proceedings will serve as a
valuable source of information on the state of the art in ICT and tourism research.

We greatly appreciate the considerable time put in by all members of
ENTER2016 Scientific Committee who helped us ensure that the content of the
research papers was of high quality. We are indebted to the panel of experts who
helped us with additional reviews to select candidates for best paper award.

We are also thankful to ENTER2016 Overall Chair, Aurkene Alzua-Sorzabal,
IFITT President, Lorenzo Cantoni, other ENTER2016 organizers, IFITT Board and
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all members of IFITT for their support and for accommodating the many inquiries
we have made while managing the research track.

Importantly, we thank all authors for their willingness to disseminate their latest
research at ENTER2016. This conference would not be possible without their
efforts.

Poole, Dorset, UK Alessandro Inversini
Sierre, Valais, Switzerland Roland Schegg
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Bringing Online Visibility to Hotels
with Schema.org and Multi-channel
Communication

Anna Fensel, Zaenal Akbar, Ioan Toma, and Dieter Fensel

Abstract Now more than ever, it is becoming critical for businesses in the tourism
industry to have a strong online presence. In order to achieve this goal, the proper
use of multiple communication technologies and channels is crucial. This includes
semantic annotations that can be understood by search engines, scalable multi-
channel publishing, and feedback collection. We present our approach to improve
touristic service providers’ online visibility with techniques comprising modelling
by means of ontologies, particularly, schema.org, as well as multi-channel com-
munication. Having implemented the approach for Tourismusverband (TVB) Inns-
bruck und seine Feriendorfer as well as hotel pilots, we describe how the above
mentioned technologies are being used to achieve the set goal. Our findings and
results show that already in the first few weeks of deployment, with eventual
decrease of human social media work power in times, the use of schema.org and
multi-channel communication solutions by a typical hotel increased its website
visibility by 20 %, and the leads generated by social media platforms by up to 40 %.

Keywords Schema.org ¢« Hotel ¢« Semantic annotation ¢ Multi-channel online
communication ¢ Semantic technologies ¢ Smart data ¢ Social media ¢ Rules
Marketing

1 Introduction

Having a good online marketing approach results in higher online visibility and
ultimately leads to increased sales. In order to achieve this goal, having semantic
annotations on the website that can be understood by search engines is extremely
important, as it boosts the online visibility and increases the chances that the
website is in the search engines’ results to a relevant query. As schema.org was
adopted by Google, Yahoo, Bing and Yandex, its uptake on the web has been
observed as rapid and intensive (Mika & Potter, 2012). Further, it is essential that
multiple communication channels (e.g. social media channels, websites, blogs, etc.)

A. Fensel (<) « Z. Akbar « I. Toma * D. Fensel
Semantic Technology Institute (STI) Innsbruck, University of Innsbruck, Innsbruck, Austria
e-mail: anna.fensel@sti2.at; zaenal.akbar@sti2.at; ioan.toma@sti2.at; dicter.fensel@sti2.at

© Springer International Publishing Switzerland 2016 3
A. Inversini, R. Schegg (eds.), Information and Communication Technologies in
Tourism 2016, DOI 10.1007/978-3-319-28231-2_1
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and technologies are used, as a large fraction of potential customers are present
there.

Almost all the regional tourism boards in the Alps have continued to enhance the
quality performance of their websites for the last 10 years (Mich, 2013). However,
most touristic service providers nearly fail completely when it comes to using Web
technologies (including Linked Data and semantic annotations), either by not using
them at all or by using them only minimally and mostly inappropriately
(Stavrakantonakis, Toma, Fensel, & Fensel, 2013). Namely, Stavrakantonakis
et al. (2013) analysed more than 2000 touristic service providers, namely hotels
and hotel chains in Austria. In contrast, intermediaries such as booking engines
(e.g. booking.com, hrs.de) have been using these technologies nearly perfectly. In
social media, hotels in the European region are still in the first stages of developing
strategies that present a moderate level of integration among different media
(Minazzi & Lagrosen, 2013), and the use of multiple social media channels is
still experimental and not fully utilized within the destination marketing organi-
zation of the top 10 most visited countries by international tourists (Hays, Page, &
Buhalis, 2013).

In this work, we suggest a new approach and solution to efficient semantic-based
multi-channel communication that could bring the highest visibility to the touristic
service providers. We have deployed and validated it with the TVB Innsbruck' and
a number of hotels, demonstrating that using multiple communication channels and
the latest Web technologies, including Linked Data and semantic annotations,
brings concrete, measurable benefits to online communication in terms of effec-
tiveness and efficiency. Using the Kaysers” hotel as an example, we show that our
solution of online marketing brings immense benefits to the hotel business owners.

The TVB Innsbruck is one of the biggest tourism boards in Austria. It combines
41 holiday destinations under its umbrella and has more than 12,000 members.
Serving touristic service providers, it faces the challenge of being visible at its best
in search engines, but also in the constantly growing number of other communi-
cation channels. In 2014, it distributed more than half a million emails of monthly
newsletters in 5 languages, made 4 regional campaigns in 7 countries, ran
5 websites, 3 mobile apps and 6 social media channels in 9 languages. This was
all executed by a team of editors and a blogger network.? Given this complexity and
scale, the main goal of our cooperation is to improve the visibility of the TVB
Innsbruck by enriching the content of its online presence and by developing a
simple, and as much as possible automatic, solution to disseminate information and
to collect feedback in various communication channels.

''TVB Innsbruck: http://www.innsbruck.info

2 Hotel Kaysers: http://www kaysers.at

3 Renate Leitner (TVB Innsbruck) and Anna Fensel (University of Innsbruck). “#Love Innsbruck#
Ein Erfahrungsbericht”, Mayrhofen, Austria, 16.05.2014, TourismFastForward Conference
(www.tourismfastforward.com; Tourismus2020 in the past). Video of the talk: https://www.
youtube.com/watch?v=N34fq_{rz6A


https://www.youtube.com/watch?v=N34fq_frz6A
https://www.youtube.com/watch?v=N34fq_frz6A
https://www.youtube.com/watch?v=N34fq_frz6A
http://www.tourismfastforward.com/
http://www.kaysers.at/
http://www.innsbruck.info/

Bringing Online Visibility to Hotels with Schema.org and Multi-channel. . . 5

The Kaysers hotel is located in the province of Tyrol, in the area of Mieming,
which is ca. 45 km west from Innsbruck. This is a 4-star property, with 48 rooms,
and it offers and promotes a large variety of activities in the hotel itself, as well as in
the province of Tyrol: golf, skiing, tennis, hiking, city trips, etc. The hotel had a
limited web presence before the study: its own website, a presence on booking
platforms, and very limited own use of social media, mainly occasional use of
Facebook. Therefore, this hotel has been an ideal candidate on which to apply our
automated content marketing solution, which helps the hotel generate and distribute
relevant content.

Our semantic approach to enhance the TVB Innsbruck visibility is based on two
main features: (1) inclusion of semantic annotations in the TVB website and
(2) uniform dissemination of content through multiple channels. To achieve this
goal we conducted the following activities: (1) Analysis of TVB and hotel content,
(2) Design and application of an ontology, primarily reusing schema.org, (2) Map-
ping of content from the different channels to the common framework, (3) Design
of publication rules, (4) Implementation of the TVB and hoteliers’ sites and
(5) Evaluation.

The paper is organized as follows. Section 2 describes state of the art and related
work. Section 3 presents the semantic approach and ontology we have developed in
order to provide a unified and integrated framework of all the disseminated content
by TVB Innsbruck and Kaysers hotel through their multiple channels. Section 4
describes the implementation of the pilot: TVB Innsbruck alignments between the
content published in TVB Innsbruck’s social media channels and the developed
ontology; the implementation of the semantically-enabled TVB Innsbruck website:
mapping of feratel content to schema.org, the content to ontology mapping, and the
functional core of publishing: overview of the publication rules we have defined
together with the TVB Innsbruck and hotels. Section 5 summarises our evaluation
of findings. Section 6 concludes the paper and provides a discussion on the future
outlook.

2 Related Work

Compared to the existing work in the immense area of leveraging the information
and communication technologies (ICT) into the tourism sector, we aligned our
work to at least two topics as described below.

Use of Semantic Web Technologies in Tourism Data heterogeneity and isolation
remain big problems on the web. In the tourism domain, a lot of work has been done
to solve the problem by utilising semantic web technologies to enrich information,
enabling machine process-able and interpretable data, in a way the data will be easy
to find, connected and integrated. There are four application scenarios of applying
the semantic web into tourism information systems (Maedche & Staab, 2002):
(1) semantic search that allows for querying distributed data, (2) semantic portal
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that integrates available information based on topic or location, (3) semantic-based
electronic markets that enable matching between providers and requesters, (4) trans-
actional web service that enables automatic web service discovery, execution,
composition and interoperation. More specifically, ontology as a formal, explicit
specification of a shared conceptualisation (Studer, Benjamins, & Fensel, 1998) has
been applied in the e-Tourism area almost since its very appearance. For example,
the Harmonise project (Fodor & Werthner, 2005) was one of the early adopters in
this area. Further, Cardoso (2006a) introduced an e-Tourism ontology to answer
three main questions in developing tourism applications: ‘What can a tourist see?’,
‘What are the interesting places to see and where are they?’, and “When can a tourist
visit a particular place?’ A hotel matching framework was introduced by Niemann,
Mochol, and Tolksdorf (2008) to search and rank hotels in various contexts
(location, feature, price, etc.). It uses two main ontologies: person and hotel as
well as sub-ontologies point-of-interest, hotel features, passenger transportation,
etc., such that the framework can be used to match the available hotels to the user’s
context. A prototype system that combines semantic web technologies with tradi-
tional e-Tourism applications was developed by Damljanovic and Devedzic (2009)
to enable data exchange between different e-Tourism systems in order to ease the
process of maintaining the systems for tourist agencies as well as easing the process
of searching for perfect vacation packages for tourists. In particular, systems based
on modular approaches catering delivery of personalised applications
e.g. geo-spatial, have been addressed (Barta, Feilmayr, Proll, Grun, & Werthner,
2009), where a core Domain Ontology for Travel and Tourism (cDott) was intro-
duced as the core domain ontology for the tourism sector for integration of
ontologies in a way in which the ontologies could be extended modularly. Parti-
cularly in Austria, even though the semantic annotation could improve the visibility
of touristic service providers (Toma, Stanciu, Fensel, Stavrakantonakis, & Fensel,
2014), the content itself and machine access to the web content has been lacking up
till now (Hepp, Siorpaes, & Bachlechner, 2006), and especially in online direct
marketing, the semantic web technologies are not used properly by hotels
(Stavrakantonakis et al., 2013).

Here, we follow the best practices of the past, while applying the schema.org
extension, as it has become the de-facto standard, and is of clear practical relevance
in recent years.

Multi-channel Communication Solution In a networked environment such as the
web, all organisations in the tourism sector are facing a dynamic and innovative
industry. Interoperability and/or integration of multiple platforms have been iden-
tified as major issues, and specifically multi-channel communication and advertise-
ment on social web platforms and integration with Customer Relationship
Management (CRM) systems (Werthner et al., 2015). Multiple channels
(i.e. social media) have shaped consumers discussions in promotional mix, enable
companies to talk to their customers on various different channels as well as enable
customers to talk directly to one another (Mangold & Faulds, 2009). Social media
also improves the quality of travel-related searches (Xiang & Gretzel, 2010), where
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they found a significant amount of search results representing social media in
Google, indicating that search engines likely direct travellers to social media
sites. Multiple online information sources and channels contribute differently in
the travel planning process (Fotis, Buhalis, & Rossides, 2012; Stienmetz &
Fesenmaier, 2013).

Commercial social media management tools like HootSuite,* BufferApp® and
many more realized the signs of the times and built toolkits to manage communi-
cation via Web 1.0 channels (Email, Blog) and via social Web 2.0 channels,
e.g. Facebook or Twitter. Most of them provide capabilities to post in many streams
via one click, using simple mechanisms to adapt the content to fit the channel
output. Additionally, most of the toolkits provide processing of the content,
allowing the user to create statistics and publish posts as well as retrieve feedback.
However, currently none of the toolkits support the user in offering marketing
content, automatic generation of social media posts, showing where to publish, or to
whom to deliver the marketing content.

Further applications based on e-Tourism ontologies and structured data include
dynamic touristic service packaging (Cardoso, 2006b; Fensel, Kirle, & Toma,
2015). Again, we are able to demonstrate real-life deployment and validation of
some of the early theoretical principles, expressed there, e.g. semantic service
composition.

Our Contributions Compared to the existing work, our work is utilising semantic
web technologies in the touristic sector by: (1) increasing the findability of a
website through semantic annotation, (2) integrating the distributed and isolated
content sources by collecting the annotated content, (3) distributing the collected
content to multiple social media channels.

Above all, the last two contributions were performed in a semi-automatic,
semantically-empowered way, by utilising a rule-based system.

3 Ontology and Its Schema.org Model

In this section, we describe how we have chosen the ontology and its schema.org
implementation, basing on the contents from TVB Innsbruck and the Kaysers hotel.
The main goal of this analysis was to derive the key concepts to be modelled in the
ontology. We have analysed the TVB Innsbruck’s and Kaysers’s websites and their
publication to social media channels, as well as interviewed their personnel.

After the analysis of the TVB Innsbruck’s website and TVB Innsbruck’s
Facebook we found out that relevant information for dissemination can be classified

*HootSuite: https://hootsuite.com
3 BufferApp: https://buffer.com
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according to the following categories: (1) Hotels, (2) Food and Drink Establish-
ments, (3) Events, (4) Trips, (5) Place of Interest and (6) News.

On the other hand, it was found that the TVB Innsbruck’s Facebook page offers
short textual descriptions, photos and videos about the following topics: (1) Events,
(2) Place of Interest, (3) News and (4) Food and Drink Establishments. These
concepts identified in the analysis were initially used as main concepts to be
modelled in the ontology, as described in detail in the technical report (Akbar,
Lasierra & Tymaniuk 2014b). Further activities included a deep analysis of other
organisations’ channels and interviews and discussion sessions with TVB
Innsbruck’s personnel.

From the Kaysers hotel website we have identified six categories of content: The
Kaysers, Rooms and Prices, Wellness, Nature and Indulgence, Activities, and
Contact, and we classified them into the following categories: (1) Hotels, (2) Offers,
and (3) News (Akbar & Toma, 2015). The category Hotels contains information
about the entity of the hotel itself such as the address, phone, and email. The
category contains various information of offered services from the room as well
as other services such as spa, message, tennis, and so on. The last category News
contains general information, from information about the weather, latest news from
the hotel or information from the surrounding area, and so on.

4 Implementation

This section describes the specifics of the TVB Innsbruck and Kaysers pilot and its
implementation, namely: (1) Contents to ontology mappings, (2) Semantic enrich-
ment of the TVB Innsbruck and the Kayers hotel’s website, (3) Social media
publication rules and process.

4.1 Contents to Ontology Mapping

To construct content to ontology mappings—to be used for the rule-based infor-
mation dissemination, we consider only those classes and properties which have
associated information items in TVB’s and Kaysers’s website and social media
channels. Firstly the history of published content was analysed for last 6 months;
afterwards, the content was divided into information items and mapped with the
vocabulary, namely Schema.org as defined in a technical report by Akbar, Lasierra,
et al. (2014b). Of course not all of the schema.org terms are relevant for the tourism
domain. For the TVB Innsbruck website in particular the relevant schema.org terms
are those that belong to the categories Hotels, Food and Drink Establishments,
Events, Trips, Place of Interest and News. Most of the content on the TVB
Innsbruck website is pulled from an external data source provider, namely feratel



Bringing Online Visibility to Hotels with Schema.org and Multi-channel. . . 9

media technologies AG.® More precisely, this includes: Hotels, Apartments,
Camping, Restaurants, Bars or Pubs, Cafes, Events and Sightseeing. In the case
of TVB Innsbruck’s Twitter channel, it was discovered that there were no posts
related to Hotels, Food and Drink establishments, rather the posts related to Trips,
Place of Interests and News. In the case of TVB Innsbruck’s YouTube channel, the
published videos are related to Food and Drink establishments, Events, Trips,
Places to visit and News items.

In the case of the Kaysers hotel, we mapped three obtained main concepts
(Hotels, Offers, and News) into three relevant classes from Schema.org: Hotel,
Offer and Article (Akbar & Toma, 2015). Additional classes were used to confirm
the class and sub-classes relationships of Schema.org. Those additional classes are:
PostalAddress and AggregateRating as sub-classes of Hotel, PriceSpecification and
QuantitativeValue as sub-classes of Offer.

4.2 Semantically Enriching the Websites

In order to inject the semantic annotations into the TVB Innsbruck website, we have
extended the integration of the TVB Innsbruck website and the feratel system. The
integration is implemented as a Typo3’ extension plugin, referred to as seo_feratel
(Toma et al., 2014). TVB Innsbruck website is built using the Typo3 content
management system, and the Typo3 extensions seo_feratel is responsible for
periodically getting content from feratel and showing it in the Typo3 website.

In the case of the Kaysers hotel, we found no suitable plugin yet available to
inject the annotation into the website. Therefore, the annotation was injected
directly through the database (Akbar & Toma, 2015). In total, we were able to
annotate more than 200 pages and sub-pages in three different languages (German,
English, and French).

4.3 Publication Rules and Process

We utilised the publication rules (Akbar, Garcia, Toma, & Fensel, 2014a) to
determine: (1) what contents will be disseminated to which channels, (2) the
sequence of the disseminations of a content to multiple channels, (3) how a content
should be disseminated to a channel. Rules are form of knowledge representation
where a rule is represented in form IF < Condition > THEN < Action>. Condi-
tion can be a detection to a particular type of content, while action can be, in
particular, a publication action, transformation action.

S Feratel: http://www.feratel.at
" Typo3: http://www.typo3.org
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Based on the ontology categories previously considered, we determined the
publication rules by answering the following four questions:

1. (Existence) Can we find similar categories in an output channel? If yes, then
there is a mapping between the categories to that channel.

2. (Workflow) Is there any data dependency between channels? If yes, then the
publication to this channel must hold until the publication to the other channels
have been successfully performed.

3. (Content Transformation) How should the content be presented in a channel?
This question is intended to determine the required content transformation for
each category to fit it into the channel’s requirements.

4. (Scheduling) How many contents should be published to a specific channel
within a particular time?

The answer for each of the above questions is described as follows.

Existence of Content to Channel Mapping as Rules The mapping is representing
a relation between the content categories and the available channels. If a similarity
between the content of the website and the content of a channel is detected then we
conclude there is a mapping between them (Akbar & Garcia, 2014).

Workflows as Rules Another important aspect that needs to be considered when
determining the publication rules is the workflow. If there is a data dependency
between two channels, then we have to make sure the publications of a common
content to both channels are in correct order.

Content Transformation as Rules While a content item could have rich items, a
channel has specific requirements that have to be followed. The process to trans-
form the content items into an accepted format based on the channel requirements is
called content transformation. We implemented content transformation as part of
publication rules (Akbar, Garcia et al., 2014a), where users are capable of choosing
various transformations to be applied to a specific input content whenever the
content is published to a particular channel.

Listing 1 shows an example of rules in the form of Drools Rule Language,®
where the first rule is a mapping rule to detect if there is an Event then publish it to
channel Facebook. The second rule is a workflow rule, to detect if there is an Event
and it has been published to channel Facebook then publish it to channel Twitter.

Listing 1
Publication Rules
rule “Publish Events to Facebook”

(continued)

8 Drools Rule Language: https://docs.jboss.org/drools/release/5.2.0.Final/drools-expert-docs/html/
ch05.html
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when

i: Events()

then

insert (ItemToBePublished (i, channelFacebookWall) ;
end

rule “Publish Events to Twitter”

when

i: Events()

f : ITtemToBePublished (i, channelFacebookWall)

then

insert (ItemToBePublished (i, channelTwitter, f.url) ;
end

Scheduling as Publication Calendar Another important aspect in publication is
how often a content is published to a specific channel. According to the adminis-
trator of TVB Innsbruck’s social media, regular posting to Facebook is 2 posts per
day and the publication to Facebook is synchronized automatically with Twitter,
but sometimes an independent Tweet is also required. We implemented the sched-
uling by giving the users a publication calendar where they can define what time the
content should be published.

Our implementation of the tool supporting the above functionality is Onlim Tell-
it!,” and its view of the publication calendar is shown at Fig. 1. It enables users
(here, a hotel) to manage their publication schedule by specifying when and where

{ONLIM

22 23 24 25

dates Viochanesde Kapie
Tiokesort OPEN 2015 -

Fig. 1 Publication calendar in Onlim Tell-it!

° Onlim Tell-it!: https://tell-it.onlim.com
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content will be published. The initial publications and their flow are pre-created by
the semantic rules, as described above. The default configuration of these rules are
pre-defined by social media experts, in consultation with the typical hotel pilots.
When published, each posted content is associated with received feedback
(e.g. likes, comments) from every channel.

Ultimately, there are two sources of online visibility provided by semantic web
technologies. The first source is via search engine visibility through semantic
annotation. The second source is from social media visibility through multiple-
channel content integration and dissemination, where the integration and dissemi-
nation can be performed semi-automatically by using publication rules integrated
with publication scheduling.

5 Evaluation

We have already performed a preliminary evaluation in order to measure the impact
of having deployed semantic annotations according to schema.org on the TVB
Innsbruck website. Particularly, we have demonstrated a complete technical feasi-
bility of our solution, as well as an increase in visitors to the website (Toma et al.,
2014).

Here, we also analyse the impact on the hotel’s visibility which our solution has
created, primarily based on the data of Kaysers hotel from Google Analytics and
open web sources. We compared data of traffic to the website of Kaysers hotel
before and after using Onlim Tell-it!, a multi-channel management tool which
leverages semantic web technologies as described in this paper. The Kaysers
hotel began using the tool intensively in July 2015, thus in this evaluation we
collected data of website traffic from May to June 2015 and July to August 2015 as
representation of before and after the deployment of the tool respectively. Both
periods fall within the summertime, and the hotel and touristic sector generally
observes the same level of touristic activity. Also, no other extra-curriculum
activities, apart from using Onlim Tell-it!, have been performed by the hotel. A
hotel which is not using any social media marketing tool has typically one
employee spending an average 3 h a day on manually managing the hotel social
media presence. The tasks performed by such employee include: finding content
sources on the web which are relevant to the hotel audience, defining the content of
the posts, manually customizing the actual posts to fit in different social media
channels, checking feedback on each social media channel, etc. Our approach and
tool, Onlim Tell-it!, substantially automate these tasks.

The results of our evaluation, explained in terms of the overall traffic increase to
the hotel’s website, the direct leads to it from social media platforms, and time spent
on social media management by the hotel employee, are as follows.

Traffic to Website Figure 2 shows overall traffic to the website during the periods
before and after deployment. The number of Sessions has increased by 24.97 %
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May 3, 2015 - jun 30, 2015: * Sessions
Jun 30, 2015 - Aug 27, 2015; Sessions

1,000
500

May 8 May 15 May 22 May 29 Juns Jun 12 Jun 19

Fig. 2 Comparison of traffic to website before and after using Onlim Tell-it!

Social Network Sessions % Sessions
May 3, 2015 - Jun 30, 2015 50 I 94 34%
Jun 30, 2015 - Aug 27, 2015 71 I 97.26%

Fig. 3 Comparison of traffic to Kaysers website originating from Facebook

(4669-6223), Users by 20.63 % (3502-4412), and Pageviews by 15.80 %
(25,232-29,968).

We also collected about 100 of the latest tweets from Kaysers. Then, we
identified what kind of social media tools were used to distribute those tweets.
Our result shows that 92.1 % of tweets were disseminated through Onlim Tell-it!,
only about 4.5 % were disseminated through the Twitter web client. Thus, the hotel
has been clearly and predominantly using Onlim Tell-it!.

Traffic to Website Originated from Social Media We observed that traffic
originated directly from social media, as it has been especially relevant for our
multi-channel communication section. The results for Facebook, as the most
common channel, are shown in Fig. 3: the social network sessions created by this
platform increased by ca. 40 % after the tool deployment i.e. the pilot has been
clearly using the set-up.

It is also worthwhile to mention that the tool has enabled the Kaysers hotel to
engage and bring more visitors from Google+ (increase of 37.7 %) and Twitter
(increase of 100 %). These are channels that the hotel was not able to serve
extensively before due to time restrictions of marketing staff. Here we expect a
further traffic increase from these and other social media channels supported by
Onlim Tell-it!.

Work Time Spent by the Hotel on Social Media Management Taking the
concrete example of Hotel Kaysers, they used to spend 2.5 h a day for their social
media activities. Since they started using Onlim Tell-it!, they use 1 h only to
perform their social media marketing activities.
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6 Conclusion

In this paper we have presented our pilot with the Tourismusverband (TVB)
Innsbruck und seine Fereindorfer, and the use of its content by touristic service
providers, namely, hotels. The goal was to showcase possible applications and
added value of the semantic technologies, particularly, semantic annotations and
multi-channel information dissemination, for touristic service marketing stake-
holders. We have demonstrated that our approach has facilitated the increase of
visibility and customer touch points online for the hotel, and exemplified it with a
real-life system user, the Kaysers hotel: a ca. 20 % increase to its website, and up to
40 % growth of the social media leads, and a ca. 2.5 less worktime spent in social
media, resulting solely from our approach application.

We have created semantic annotations for the content of the touristic association,
as well as for hotels, according to popular vocabularies, specifically, schema.org.
We have applied schema.org-based ontologies as a basis for automation of multi-
channel communication tasks. Currently we are looking into defining more
advanced schema.org touristic vocabulary parts (e.g. exact service offers of hotels)
a turning them into official schema.org extensions.

Furthermore, we have created and set up an approach and tool - Onlim Tell-it!,
executing dissemination to multiple social media channels. Currently, our tool is
capable of automated and intelligent publishing of content in the following chan-
nels: Facebook (text, image, link, and video), Twitter (text, image, and link),
LinkedIn (text, link), Flickr (image, video), and YouTube (video), creating content
based on the sources annotated with schema.org.

Some limitations of the current work included the fact that the insertion of the
semantic annotations in the innsbruck.info website is not always integrated with the
systems that initially generate the actual touristic data. In this case, we have applied
a schema.org annotations plugin that is able to insert annotations not at the
destination (e.g. touristic association website), but rather at the source (e.g. feratel).

In the area of multi-channel communication, there are still many relevant
channels that need to be integrated; also, in some cases, such integration is
complicated by the fact that the APIs of some channels are only restrictively
open or non-existent (e.g. as in the case of Google +and Instagram). When it
comes to the content and data, we are working to optimise the automated selection,
reuse and spread of the content and data. Also, for dynamic content and data reuse
from third-party sources, appropriate licensing models would need to be found.

Thus, we have demonstrated how a touristic association and its’ hotel customers
can be brought forward and become more automated in their marketing activities,
employing the approach of semantic annotations and online multi-channel commu-
nication. With more hotels and other businesses using Onlim Tell-it! in the future,
we will be able to deliver even more evidence and precision on the added value of
the results. Eventually, our expectation is that the touristic structured data will serve
as a powerful enabler for the touristic services provided online, and will contribute
to the establishment of Tyrol as a role model region for e-Tourism.
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Automatic Persistent Personalization of Ads
in Tourism Websites

Alberto Rezola, Aitor Gutierrez, and Maria Teresa Linaza

Abstract Information and Communication Technologies (ICT) have dramatically
increased the ability of advertisers to target advertising campaigns and make sure
that ads are shown to only certain targeted groups of people. Usage of appropriate
ads to each visitor may increase Click Through Rates (CTR) and chances of
conversion. This paper presents a novel online advertising approach for automatic
“persistent personalization” of Web ads on the basis of Web-mining techniques that
combine representative parameters for advertising in a unique platform. The func-
tionality of the approach as well as the problems that arose during the implemen-
tation are posed and discussed. Finally, the recommendation system has been
successfully validated in a travel blog Website. The implemented prototype made
it possible to serve the appropriate ads to the targeted audience on the basis of the
classification of user profiles. The obtained CTR was the double of the expected
common CTR rates in online advertising campaigns.

Keywords Ad personalization ¢ Persistent personalization ¢ Supervised learning *
Implicit user profiling « Hybrid recommender system

1 Introduction

Many studies have generally found a negative public attitude towards advertising,
with consumers often annoyed due to intrusive advertising messages (Donnell &
Cramer, 2015; Tsang, Su-Chun, & Ting-Peng, 2004; Wang, Zhang, Choi, &
Eredita, 2002; Watson, McCarthy, & Rowley, 2013; Zanot, 1984). However, this
consumer attitude can change when advertising is personalized and relevant to the
lifestyle of the consumer (Goldfarb & Tucker, 2011). Information and Communi-
cation Technologies (ICT) have dramatically increased the ability of advertisers to
target advertising and make sure that ads are shown to only certain targeted groups
of people (Tucker, 2012).

Web advertising personalization controls the visualization of campaigns to
appropriate customers at the proper time based on the user preferences. For
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example, users reading articles about traveling regularly may be interested in flight
booking. Thus, travel Websites should display ads of airlines offers and discounts.
In such way, the usage of appropriate ads to each visitor may increase Click
Through Rates (CTR) and chances of conversion. Obviously, the more detailed
the representation of the context of the user is, the more effective these approaches
become.

This paper presents a novel online advertising approach for automatic “persis-
tent personalization” of Web ads on the basis of Web-mining techniques that
combine representative parameters for advertising in a unique platform: most
suitable content of the Website of the advertiser; probability of the click-through;
advertising targets arising from contracts with advertisers; and fuzzy mechanisms.
This approach has been named “Sistema Publicitario Integrado de Gestion
Automatica” (eSPIGA).

The rest of this paper is structured as follows. Section 2 describes the research
background related to ad personalization and recommendation. Section 3 describes
the research hypothesis that will be validated. Section 4 describes the eSPIGA
system which has been implemented to validate such hypothesis, while Section 5
summarizes the validation of the system in a travel blog Website. Finally, Section 6
contains the conclusions.

2 State of the Art

While traditional media (e.g. TV, radio station, newspaper, billboards) advertise
products and services non-selectively to people, sponsors are more interested in
personalized ads that present products and services for their prospective customers.
Sponsor interest in personalized advertising lies on ad personalization strategies so
as to minimize the costs of marketing campaigns while maximizing their impact.
Personalized advertising also has focused the attention from researchers in multi-
media, e-commerce and Artificial Intelligence because contents and presentations
can be tailored to the user preferences in order to maximize their attention.

Personalized recommendation systems aim at presenting online content tailored
to the specific interests of each user (Tucker, 2012). The personalization of ad
recommendation has received particular interest from the research community in
recent years, since the Internet business model heavily relies on advertising.
However, personalizing ad recommendation is challenging, since the lack of the
metadata associated to ads makes it very difficult for recommender systems to
adequately filter ads.

In a conventional approach for the provision of personalized contents, the ad
platform either contains a server that keeps track of the user preferences and
interactions (e.g., Webpage visits, search keywords, shopping transactions) or
requires that the interaction device of the user (e.g., mobile devices, Web browsers,
IPTV) sends his personal information over the network in order to select
pertinent ads.
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However, these approaches have potential threats to the privacy of the cus-
tomers. For instance, his personal information could be disclosed in the process of
collecting and managing his profile in a system based on a server storing user
profiles. If the system is violated, the privacy of thousands of customers will be
threatened.

Ad personalization is a challenging research topic for current advertisers, which
aims at assigning a suitable ad to a single Web user rather than a group of
individuals. To achieve this challenge, personalization systems need to have
some input about the user. One of the current approaches to create such profiles
takes advantage of the information gained during the registration process or just
asks questions to the users about their preferences (explicit user profiles). Many
personalized advertising methods have been proposed on the basis of explicit user
profiles, which are gathered, maintained, and analysed by the system (Bilenko &
Richardson, 2011; Bleier & Eisenbeiss, 2015). However, this process can discour-
age many users.

On a research level, AdRosa is an advertising tool that works through remote
open site agents. It deals with the automatic personalization of Web ads without
using explicit user personal information, but their navigation patterns in order to
maintain the privacy of the users. The functionality of the system is based on
deriving the needed knowledge from Webpage content, previous sessions and
current behaviour of users (Kazienko & Adamski, 2007).

Furthermore, Bae, Park, and Ha (2003) developed a system based on Web usage
mining to cluster navigation paths to create usage patterns. Pages were manually
classified from both the Website of the publisher and the target sites of the
advertisers into thematic categories. Appropriate ads were assigned to each active
user according to the pages and categories visited during the current session. Such
matching was based on fuzzy rules stored in the system.

The commercial online advertising system AdSense (Google Ads) delivers a
targeted ad to the Website of a publisher and consists of two options: “AdSense for
content” and “AdSense for search.” While the former delivers appropriate text or
image ads based on the content of a site of the publisher, the latter encourages
publishers to add the Google search box to their pages, so a set of targeted text-
based ads are attached to the search result pages in the form of “sponsored links”.
The complementary Google program, AdWords, is targeted to advertisers, who
define keywords associated with their ad, so that Google matches the available ad
subset with all activities in which given keywords occur (Davis, 2006).

Similarly, Rusmevichientong and Williamson (2006) studied algorithms for the
selection of profitable search keywords that are especially useful for fixed adver-
tising budgets. Since the AdSense system can access only data available for the
Google search engine and the content of Websites, it is able to provide only
“ephemeral personalization” of advertising. The ephemeral approach can deliver
a different item on every page of a Website but be the same for all users (Schafer,
Konstan, & Riedl, 2001). The more adaptive method—“persistent personaliza-
tion”—uses the history of a user’s behaviour and generates a different item for
each user in each context. However, Barford, Canadi, Krushevskaja, Ma, and
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Muthukrishnan (2014) analysed the personalization over 175 K distinct display ads
from a variety of Websites and they found that while targeting was widely used,
there were many remaining instances in which delivered ads did not depend on the
profile of the user.

3 Research Hypothesis

Technological advances mean that consumer information can be used to personal-
ize the actual content of the ads shown in order to match the interests of the user.

H1: Web ads can be automatically personalized to different user profiles

Advertising campaigns are generated for specific audience targets, which are
based on different demographic parameters such as gender, age range, user prefer-
ences and localization of the users. It is assumed that online activities and behav-
iours of the users are diverse enough to allow the characterization of different user
profiles and preferences. Thus, it is possible to serve the appropriate ads to the
targeted audience on the basis of the classification of user profiles in an
automatic way.

The main objective of the user modelling is to collect as much data as required
about the user and then customize the advertising content to fulfil the preferences of
the users. In order to build user profiles, only explicit information of the customers
will be used.

H2: User preferences can be obtained implicitly from the Web usage data

As a user navigates the Web, his navigation activity can be obtained and stored.
This information, along with the content analysis of each visited Webpage, serves
to determine the major topics of interest of the user (i.e. user preferences). Creating
an accurate user profile is challenging, since the appropriate set of data about users
should be collected in a usable way.

In general, user profiling for advertising purposes is related to the knowledge
generation about the gender, age range and user preferences on the basis of the Web
navigation. In order to add gender and age range profiling to user model generated
form the Web usage data, the following hypothesis will be considered.

H3: Available surveys and statistics about demographics and Internet services
can provide a clear insight of the preferences of the users

The main challenge of the proposed approach is the use of only implicit
information. Thus, no personal information about users is known, i.e. all users are
considered as non-registered. In this scenario, gender and age range characteriza-
tion of online users is not obvious. In particular, merging Web usage data of the
users with available surveys and statistics that relates demographics and Internet
services, aids to solve the cold start problem for non-registered users, i.e. this
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system can be used to train and enhance profiling algorithms to infer user profiles
when no previous data is available.

4 The Concept of the eSPIGA System

The proposed method for automatic “persistent personalization” of Web ads is
based on Web-mining techniques that combine representative parameters for
advertising in a unique platform: the most suitable content of the Website of the
advertiser; the probability of the click-through; the advertising targets arising from
contracts with advertisers; and fuzzy mechanisms.

Figure 1 displays the general scheme of the eSPIGA system, which includes
both, authoring tool to manage the advertising campaigns and the Websites; and the
analytics dashboard to analyse the results of the ad campaigns and users’ profiles.
First, Web content data of a publisher is processed using Natural Language
Processing (NLP) algorithms to index the content of all pages of the Websites.
Terms obtained from the HTML content are filtered on the basis of several
categories to classify such pages.

Secondly, the acquisition of HTTP requests and the extraction of the sessions of
the users are necessary to determine the usage mining data, which is the set of
historical user sessions together with information about the ads clicked during these
sessions. The current user behavior consists of data about visited pages as well as
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Fig. 1 Overview of the persistent personalization approach of eSPIGA system
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the viewed and clicked ads during the active session. Such data is obtained using
Web-bugs and cookies to categorize users into user profiles.

Finally, the advertising personalization algorithm selects the most adequate ads
for the user on the basis of the Web content mining and usage mining data by means
of classification and clustering techniques.

This section details the corresponding functionality of developed modules as
well as the problems that arouse during the implementation.

4.1 Web Content Mining

Web content mining extracts useful information and Web knowledge from Web
sources or Web contents such as text, image, audio, video and structured records.
The eSPIGA system captures, pre-process, cleans and categorizes the text content
of the Webpages of the publishers into several predefined categories using some
Open Source libraries such ascrawlerdj (Ganjisaffar, 2012), boilerpipe
(Kohlschiitter, Fankhauser, & Nejdl, 2010) and OpenNLP (Morton, Kottmann,
Baldridge, & Bierner, 2005).

A content-targeted system relies on matching ads and their associated keywords
to the text of a Webpage. In contrast to content-targeted systems, the eSPIGA
system categorizes each Webpage into a category label on the basis of a categori-
zation algorithm which requires previous training of a set of predefined categories.
The set of categories used in eSPIGA are defined in Table 1 and have been chosen
from the main categories of Google Ads.

One of the main difficulties for the method is the multilingualism of Web
contents. In particular, the categorization algorithm needs to be trained in all the
languages considered to be analysed. Thus, only two languages (Basque and
Spanish) have been included for this pilot.

The Web categorization algorithm has been trained with texts from Wikipedia.
Based on its categories and lists, the training process has been automated in order to
simplify the inclusion of new languages. 14,730 Wikipedia pages have been
considered to train the selected 20 categories in Spanish.

Table 1 Web content categories considered in eSPIGA

Web content categories

Sports Finances Politics Travel | Arts Gastronomy | Animals
Cars and House and Health and | Science | Online Jobs and Real
vehicles garden wellness communities | Education state
Software Companies Books and | Games | Food and Internet and

and and industry | literature beverages communications
hardware
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However, as there are not many Wikipedia pages in Basque, news from Basque
online media has been used to train the categorization algorithm (14,525 pieces of
news from 732 Webpages).

Once categories have been trained, the categorization algorithm creates the
probabilistic model that calculates the probabilities of a Webpage belonging to
each category based on its content. For this purpose, a maximum entropy probabi-
listic model is generated for each language using the Open Source module Apache
openNLP, which selects the most representative words for each category, assigning
a specific weight to its ability to classify a trained category. When the classification
model is built, the content of the Webpage of the publisher is classified into the best
rated category based on its keywords, main text and language. To automate this
process, a specific crawler has been implemented so that all the Webpages of a main
URL are obtained and classified once a day.

4.2 Web Usage Mining

Web usage mining is described as the application of Data Mining techniques on
Web access logs to optimize a Website for the preferences of the user, exploring
new ways to navigate and perform during a visit to a Website. It is mainly based on
the sequential analysis of pages visited during a given session, analysing Web
clicks.

The first step of Web usage mining is the acquisition of the HTTP requests and
the definition of user sessions, which is a list of URLs requested by the user during a
navigation period through the Website of the publisher. Once a new Website is
registered, an invocation code is generated. When the invocation code is placed on
the main Webpage of the registered Website, a cookie is inserted the first time a
user visits the Website. Cookies generate specific identifiers and parameters
uniquely linked to individual users. However, this user identification technique
has several limitations. Particularly, the assigned cookie is different in each browser
for the same user. Furthermore, if the user deletes cookies, user will be considered
as a new user.

Moreover, a Web-bug is also inserted to follow the activities of the users in any
Webpage where this invocation code is inserted. It is a small file embedded in a
Webpage that acts like a “spying agent”. It is a tool used to monitor who is visiting a
Website, collecting information about the IP address, the type of Web browser
used, the URL of the visited Webpages and the time and duration when the
Webpage was viewed. Thus, Web-bugs added to the Website cookie, allow tracking
the navigation and actions of a specific user within Websites over time.

Once a customer visits a Webpage with a Web-bug embedded, the eSPIGA
server receives a request to check whether it is a new user or not. On the one hand, if
the user is a recurrent visitor, he has already a cookie assigned and the
corresponding navigation information is sent to the server. On the other hand, if
the user has no cookie assigned, a new cookie is generated for such user before his
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navigation information is sent to the server. Hence, the internet browsing history of
the users are stored in the database. Furthermore, each user session is linked up to
the set of ads viewed and clicked by the user during the session.

Finally, though stored and processed data does not comprise private information
about the users, the system alerts and notifies users about the use of cookies and the
purpose of these cookies on each of the registered Websites.

4.3 User Profiling

There are several supervised classification techniques for user profiling. A common
approach to develop efficient algorithms includes the following steps: (1) obtaining
a reasonable set of training and testing data (i.e. actual users gender and age range
as well as their navigation patterns or preferences); (2) generating an appropriate
supervised classification model trained with gathered data; (3) testing the classifi-
cation model; (4) measuring the error; and (5) iteratively improving generated
model with the last two steps so as to minimize the error (avoiding overfitting).
However, as the proposed approach does not consider any information about
registered users, neither real users training nor testing data can be considered.
Hence, required training data is obtained from a novel approach based on official
statistics about the relation between demographics and the usage of Internet.

Developed approach uses Web content mining and Web usage mining to infer
users’ preferences and link them with official statistics about the relation between
demographics and the usage of Internet in order to assign most likely gender and
age range to each user based on his/her preferences. Web content mining added to
user Web usage mining allows inferring user preferences from visited Webpages
topics. The first step is to store the Webpages visited by the users and the
corresponding dates into the database. Then, users’ preferences are ranked over
time and corresponding gender and age range are inferred.

As no data about gender and age range from real users is known, a novel
technique based on probabilistic classifiers has been implemented. The relation
between population demographics and the usage preferences of the Internet ser-
vices has been used as training data for supervised learning algorithms. In this
scenario, only one sample representing all the population is available for each of the
variables considered in the model. Probabilistic classifiers are used for this type of
input data as they are usually useful to make simple but effective approaches.

A probabilistic classifier is a classifier that predicts, given a sample input, a
probability distribution over a set of categories, rather than only outputting the most
likely category that the sample should belong to. In a common classifier, a category
is assigned to a sample by a modelled function, i.e.y = f(x), being x a sample and y
its assigned category label. This function is fitted using the training dataset X while
the category labels form a finite set Y defined prior to training. Probabilistic
classifiers generalize this notion of classifiers: instead of functions, they consider
conditional distributions, i.e. Pr(Y1X), meaning that for a given x € X, they assign
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probabilities to all y € Y, being the sum of these probabilities equal to one. Once
these probabilities are known, “hard” classification can be done by the selection of
the predicted category as the one with the highest probability.

A Bayesian probabilistic classifier has been used to create a probabilistic model
of user preferences that predicts the probability of users belonging to each category
by means of the training data. In particular, two probabilistic models have been
built. While the first model computes the probability of each user of being male or
female, the second model calculates users’ probability of belonging to each of the
six age ranges (in years old) considered (1624, 25-34, 35-44, 45-54, 55-64,
65-74).

Furthermore, Bayesian classifiers can be simplified to a Naive approximation if
model characteristics, e.g. user preferences, can be considered as independent,
i.e. the probability of a user to have a specific preference does not depend on
other preferences. It can be assumed that the correlation between the 20 selected
preferences is not significantly high in this case. Thus, independence among
preferences is assumed and Naive Bayesian classifier is considered.

The Naive Bayesian classifier defined predicts the profile (gender or age range)
of each user by means of the probability that each preference belongs to each
category, e.g. Pr(preference for sportsimale). Thus, assuming that the preferences of
users are independent, these probabilities can be calculated as shown in Eq. (1).

P(Ci) - ﬁP(Pj|Ci)
=1

P(Pjje(1 m)

P(CilPjjc(in) = (1)

Being C; the predicted model category i with i € (1,2) for gender model and i
€ (3,8) for age range model; and being n the number of preferences considered
(n=20) and P; the user preference j with j € (1, n). For example, to determine if a
specific user tends to be male or female according to his main preferences,
e.g. “sports” (j=1) and “house and garden” (j=09), the greatest probability from
Egs. (2) to (3) will be chosen.

P(Ci—1) - P(P;i=1|Ci=1) - P(P;—9|Ci=
P(Ciz2) 'P(szl\cizz) 'P(Pj:9|ci:2)
P(Pj=1,Pj=9)

P(Ciza|Pj1, Pimo) = (3)

Due to the consideration that the highest probability is finally chosen, i.e. max{P
(C1IPy, Py), P(C,lPy, Py)}, and both probabilities have equal denominator, the later
can be neglected in order increase computation efficiency. This process is repeated
for each age range. Once these conditional probabilities have been computed, most
probable gender and age range are selected, i.e. max{P(C;|P1,Po)|i € (1,2)} and

max{P(C;|Py,Po)|i € (3,8)}, respectively.
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Table 2 Comparison table between official statistics of population gender and age range and
resulting gender and age range statistics from random user profiles with k=1 and k = 6 for gender
and age range models, respectively

Gender (k=1) Age range (k=6)

Male Female |16-24 25-34 35-44 45-54 55-64 65-74
=1 |(i=2) i=3) i=4) (i=5) (i=06) i=7) i=38)
Expected (492 % |508 % |9.8% 137% [(169% |149% |11.4% |87 %
Obtained |57 % 43 % 3% 30 % 21 % 29 % 4 % 13 %
MSE 6.084 x 10~ 1.001333 x 102

In order to improve the fitting of actual results with official statistics, the k£ most
relevant preferences must be defined. The number of user preferences k to be
considered in the probabilistic model is determined by generating random user
behaviours and minimizing the difference between official and random users’
aggregated statistics. In particular, from the 16 preferences evaluated in the official
statistics, 65.536 (216) behaviour combinations were generated with random values.

It is important to avoid considering all (k= n) preferences as representative as
this consideration leads to the same profile for any user.

Thus, best k|k < n, must be selected so that user profile depends on the most
relevant k preferences. Thus, the most appropriate k value was selected by mini-
mizing the Mean Square Error (MSE) between the actual official statistics and the
statistics inferred from the set of random profiles generated (Table 2). Obtained
results were originated by the use of the most relevant preference (k= 1) for gender
profiling and the six most relevant preferences (k= 6) for age range profiling.

Finally, as a user navigates the Web, his profile must be frequently updated. In
particular, a user profile is updated every 10 page views. User profiling (gender and
age range) algorithms are coded in R statistical software while other automated
functions are developed in Java.

4.4 Advertisement Recommendation

The objective of the eSPIGA system is to maximize the utility of advertising
campaigns, which can be defined as the value perceived by the users, representing
how much users like each ad. Specific ad utility for each user is measured by a
positive value if the user clicks on the ad or negative when there is no click. The
recommender system considered to maximize the ads utility is as follows.

Consider W the set of users and A the set of ads available. Being u the utility
function that measures the utility of an ad a perceived by a user w. The recommen-
dation objective is to measure the ad ' € A that maximizes the utility for each user
wew:
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/ argmax
Yw € W, a, = g . Eu[(qW, Cl)

A hybrid recommendation model has been implemented, combining both the data
of similar advertising campaigns (content-based filtering) and the utility of the ads
within such campaigns for similar users (collaborative filtering). The hybrid model
is executed in cascade. In the first step, appropriate campaigns are pre-selected
based on content-based filtering, i.e. a subset of similar campaigns whose target
properties fulfil user profile (gender, age range, preferences, location). Once this
subset of campaigns is obtained, a collaborative filter is applied to select those ads
from the pre-subset of campaigns which utility is higher for the subset of similar
users defined.

Hence, the objective of the recommendation system is to serve the most valuable
ad for each user, taking into account the utility of the ad within the campaigns that
better fit the user and campaign targets.

Finally, some additional customizable filters have been added to the recommen-
dation system in order to reduce user rejection to the ads recommended. For
example, the same ad is never shown more than five times to the same user, and
an ad that is clicked is not shown again.

S Demonstration of the eSPIGA System

The eSPIGA system has been validated on Travel And Twitts Website (www.
travelandtwitts.com [Sept. 10, 2015]). This Website is a travel blog where the
Basque Regional Tourism Organization Basquetour (www.basquetour.net [Sept.
10, 2015]) wanted to insert some marketing campaigns to promote several tourism
activities in the Basque Country (Fig. 2).

The validation process was evaluated as follows. First, Basquetour was regis-
tered as a publisher in the eSPIGA system to create advertising campaigns and
uploading their corresponding creative elements. Several marketing campaigns

All Campaigm - Order Campaign Ad lome

EUSKADI  BASQUE COUNTRY

Fig. 2 Travel and Twitts blog and eSPIGAs’ analytics and authoring tools
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were created related to family, gastronomy or culture events. Each campaign had
several creative elements customized for specific user profiles. For instance, while
the “Visit Euskadi” campaign was oriented to the general public (it was a general ad
about the Basque Country), the remaining campaigns were segmented by age,
gender, location and user preferences. Secondly, the administrator of the Travel
and Twitts Website registered the main URL of the blog into the eSPIGA system.

Once the Website was registered, all the Webpages of the Website and their
contents were processed to assign one category (from the 20 possible) to each
Webpage. Note that this process is run each time the classification model is
changed. In addition, in order to keep updated the classification of all the
Webpages, new pages are daily detected and classified. The validation pilot
included three ad zones: two square zones for the right hand menu of 250 x 208
pixels, and one rectangular zone for the bottom end of 630 x 90 pixels. Once the
invocation codes have been added to the Website pages, personalized ads are shown
to Travel And Twits Web visitors.

During the 2 months validation process, a 0.44 % Click Through Ratio (CTR)
was gained, which represents 4.4 clicks per 1000 visualizations. This CTR may
seem too low, but it was higher than expected, as common CTR rates in online
advertising campaigns are decreasing steadily (Idemudia, 2014) and usually located
between 0.06 % and 0.5 % (Cole, 2008; Luna-Nevarez & Hyman, 2012).

6 Conclusions and Further Work

This work presents a novel approach to serve personalized ads to Websites users
using their navigation stream. The novel online advertising approach for automatic
“persistent personalization” of Web ads is based on Web-mining techniques that
combine representative parameters for advertising in a unique platform: the most
suitable content of the Website of the advertiser; the probability of the click-
through; the advertising targets arising from contracts with advertisers; and fuzzy
mechanisms.

Automatic ad personalization is based on user preferences. In particular, online
activities and behaviours of the users are diverse enough to characterize different
user profiles and preferences, which confirms hypothesis H1. As a user navigates
the Web, his navigation activity can be obtained and stored. This information, along
with the content analysis of each visited Webpage, serves to determine the major
topics of interest of the user (i.e. user preferences), which supports hypothesis H2.

Each Website content is related to its main category. A set of 20 predefined
topics were considered. Once user preferences are calculated, presented methodol-
ogy infers the user gender and age range from his preferences and the relation
between demographic and Internet usage surveys and statistics. This last statement
serves to confirm hypothesis H3. With the users profiled, a hybrid recommendation
system has been proposed to serve ads within the campaigns that better fit the user
and other similar users.
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Finally, the recommendation system has been successfully validated in a travel
blog Website. The implemented prototype made it possible to serve the appropriate
ads to the targeted audience on the basis of the classification of user profiles. The
obtained CTR (0.44 %) was high compared with common CTR rates in online
advertising campaigns, usually located between 0.06 % and 0.5 %.

Future work will be oriented towards most accurate Web content mining tech-
niques based on NLP such as Named Entity Recognition. Such techniques will
allow the extraction of additional characteristics to complete the preferences infor-
mation about the users. Other field of extension is the adaptation of the approaches
presented here to mobile applications, where user monitoring is still a challenge.
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Connectivity and the Consequences of Being
(Dis)connected

Adrian Tanti and Dimitrios Buhalis

Abstract Technology and tourism have worked in tandem for many years. Con-
nectivity is the vehicle that drove the goal of technologically enhanced tourism
experiences forward. This study, through an exploratory qualitative research iden-
tifies the factors that boost and/or distract travellers from obtaining a connectivity
enhanced tourism experience. Four factors can boost and/or distract travellers from
being connected: (1) hardware and software, (2) needs and contexts, (3) openness to
usage, and (4) supply and provision of connectivity. The research also analyses the
positives and/or negative consequences that arise from being connected or discon-
nected. A Connected/Disconnected Consequences Model illustrates five forms of
positive and/or negative consequences: (1) availability, (2) communication,
(3) information obtainability, (4) time consumption, and (5) supporting experi-
ences. A better understanding of the role and consequence of connectivity during
the trip can enhance traveller experience.

Keywords Connectivity ¢ During-trip stage ¢ Disconnection < Selective
unplugging * Social Wi-Fi

1 Introduction

Visualise a traveller who is embarking on a week holiday. As he makes his way to
the airport, he listens to music on Spotify, keeps socially updated on Facebook, and
completes the online check-in for the flight. He boards the flight with a boarding
pass that was retrieved on a smartwatch, arrives at the destination, and books a ride
with Uber to the city centre. After checking-in at the hotel, the visitor chooses and
books a restaurant through TripAdvisor, and navigates to it using Google Maps.
Once the food arrives, he captures a photo and uploads it on Instagram and
Facebook, shares his/her location and writes a short insight on Twitter, chats on
WhatsApp and reviews the restaurant on TripAdvisor. Google Now, suggests a list
of attractions in the vicinity that he might want to visit. Once in the recommended
attraction, he opens Periscope and shares a live stream of the view with people from
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all around the world. All of these activities are possible with current technology and
require internet connectivity. Although this, by no means, represents how all
travellers use technology, it illustrates functional possibilities that many individuals
currently operate. For software and devices that make this picture possible, they all
require internet connectivity. The ever-increasing body of work on how information
and communication technologies (ICTs) influence travellers during their trip has
often focused on how digital media, software, and devices can increase communi-
cation, gather information, co-create, and improve experiences (e.g. Buhalis &
Amaranggana, 2013; Buhalis & Foerste, 2013, 2015; Lamsfus, Martin, Alzua-
Sorzabal, & Torres-Manzanera, 2015; Neuhofer, Buhalis, & Ladkin, 2014, 2015;
Wang & Fesenmaier, 2013). On the opposite end of the spectrum, there is also
emerging research on the induced experiences and tensions resulting from discon-
nection or unplugging from technology (e.g. Paris, Berger, Rubin, & Casson, 2015;
Pearce & Gretzel, 2012). Connection and disconnection have been studied exclu-
sively in their own respective worlds. Researchers often ignore the fact that
travellers have to adjust between the two states of connectivity during their travels
rather than be completely connected or disconnected. The influence of technology
has primarily been observed solely from a software and/or device point of view
(e.g. smartphones and wearable technologies) (e.g. Tussyadiah, 2014; Wang &
Fesenmaier, 2013; Wang, Xiang, & Fesenmaier, 2014) but rarely have they specif-
ically concentrated on the main factor that maximises their functionalities: connec-
tivity. This study aims to fill this literature gap by exploring the factors that boost or
distract the use of connectivity during a trip and the subsequent consequences of
being connected and/or disconnected.

2 Theoretical Background

2.1 Connectivity and Technology Enhanced Experiences

Online communication is increasingly challenging the traditional view where
tourists manage to disconnect themselves from their home and move into a poten-
tially rewarding, life-changing or challenging space (Pearce, 2011). This notion of
movement between two distant worlds has been substituted with the idea of ‘digital
elasticity’ (Pearce, 2011; Pearce & Gretzel, 2012). Contemporary travellers explore
the identity and the world of others while remaining electronically connected with
their home world (Pearce, 2011; Pearce & Gretzel, 2012). The idea of disconnec-
tion whilst travelling has given way to the contemporary travellers’ world where
they paradoxically make systematic efforts to keep in touch with friends and family
through connectivity (White & White, 2007). Constant connectivity enhance the
sense of obligation for travellers to retain the same level of presence, attention, and
intimacy with their friends and relatives (Larsen et al. 2007 cited by Hannam,
Butler, & Paris, 2014; Pearce & Gretzel, 2012). As a result of increased use of
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technology, tasks which were previously fulfilled in the pre-trip and post-trip stages
are now being fulfilled during the consumption stage (Wang & Fesenmaier, 2013;
Wang et al., 2014). The pre-consumption stage has been shortened as travellers tend
to plan less and thus become less rigid and more spontaneous. Travellers are more
open to change when an activity becomes unsatisfactory and plan alternatives on
the spot. The post-trip consumption has become less necessary since experiences
are already being shared live on social networks during the consumption stage
(Wang et al., 2014).

Memorable travel experiences increase the likelihood and the variety of content
that travellers are willing to publish on social media (Minazzi & Mauri, 2015). As
social posts start to become a new form of postcards (Minazzi & Mauri, 2015), the
level of friends’ engagement with the content uploader can also shape the tourism
experience. Kim, Fesenmaier, and Johnson’s (2013) research shows a significant
relationship between social-media enabled communication and emotion. Tourists
can arguably have a more enjoyable and memorable experience if they acquire
positive emotional support on social media during their trip. While there are
increasingly exciting technological systems to enhance the experience of travellers
through technology, one fundamental issue still remains: the ability to connect on
the internet efficiently and cost effectively while abroad. Telecommunications and
infrastructures are crucial in enabling users to connect online. The cost of connec-
tivity through roaming often dictates users’ preference for free Wi-Fi as it offers
intermittent high bursts of data retrieval at a low or free cost (Gass & Diot, 2010).
Increasingly, the provision of free Wi-Fi is being integrated with social logins (see
www.fusionwifi.com; www.purplewifi.net). This service, termed as Social Wi-Fi,
provides users with the ability to seamlessly gain access to connectivity, and also
provides valuable social data for organisations. While there is increasing literature
on social logins (e.g. Sun et al., 2013; Vapen, Carlsson, Mahanti, & Shahmehri,
2015), there is a significant lack of research on Social Wi-Fi, and especially
travellers’ perception of this connectivity enabler. The demolition of roaming
charges in Europe in June 2017 also will enable travellers to use their data
allowance throughout Europe facilitating constant connectivity.

2.2 Disconnection and Unplugging

The inability to connect online can be either forced on the traveller or it could even
be the traveller’s own personal decision (Paris et al., 2015). The absence of highly
familiar sensory inputs and disconnection creates technology-induced tensions that
can potentially evoke both positive and negative feelings (Pearce & Gretzel, 2012).
The level of reaction towards being unplugged depends on the original intent of the
trip, the perceived need of staying connected and the level of control and choice
over the disconnection and there might be marketing potential for disconnection as
long as it is the travellers’ choice to be unplugged (Paris et al., 2015). If the traveller
is originally aware that he/she will be in a dead zone area, or desire to be in a dead
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zone area, then the level of anxiety will drop because of the awareness and the
preparation which is done beforehand to deal with the eventual disconnection.
Induced anxiety from disconnection might be related to the perceived need of
staying online, as well as the level of addiction to the internet (Paris et al., 2015).
The constant need to check and think about new notifications is often a consequence
of smart devices (Harwood, 2014). While it is hard to argue against the convenience
that internet brings to modern life, a high proportion of the population have
developed an addiction to it (Ko, Yen, Chen, Chen, & Yen, 2005). Addicted
users might not only feel higher anxiety or distress than typical travellers because
of disconnection, but they might also find their denied mobility as unacceptable
(Hannam et al., 2014).

3 Methodology

This study employed an exploratory qualitative research by conducting face-to-face
semi-structured interviews. The primary research utilised a purposive sample since
it represents an effective method for a pre-determined criteria for the selection of
participants (Bryman 2008 cited by Neuhofer et al., 2015). The pre-defined criteria
required participants to be proficient in technology and have travelled within the
last 12 months to recall travel experiences. Sixteen participants were interviewed
between 26th of May and 8th of June 2015. Three pilot studies were conducted in
the UK prior to executing the final interviews in Malta to minimise ambiguities and
confusions in the research. The island of Malta was selected as an ideal location to
obtain experiences of international travellers as both locals and tourists have to
travel beyond their immediate boundaries to access or leave it, and thus face
international enablers and barriers of connectivity. Respondents were recruited
through social networks, verbal advertising, and an advert at a local university.
The duration of the interviews ranged between 15 and 52 min. Table 1 shows the
sample profile of the respondents. Although the participants may seem socio-
demographically diverse, the study was not attempting to recruit a representative
sample or claiming for generalisability, but to explore the issue of connectivity in a
way which is transferable to related contexts (Line, Jain, & Lyons, 2011).

To safeguard the credibility of the findings and interpretation, rigorous and
prolonged engagement with the data was conducted through a qualitative thematic
approach. The researcher utilised Braun and Clarke’s (2006) six phases guide for
thematic analysis: (1) Familiarisation with the data, (2) generating initial codes,
(3) searching for themes, (4) reviewing themes, (5) defining and naming themes,
and (6) producing the report.
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Table 1 Sample profile Number |Pseudonym |Gender |Nationality |Age
1 Tom Male Greek 20-29
2 Mary Female Maltese 20-29
3 George Male Australian 40+
4 Kate Female Italian 20-29
5 Jack Male Thailand 30-39
6 Sarah Female Italian 20-29
7 John Male Maltese 30-39
8 Jessica Female Chinese 30-39
9 Michael Male Taiwanese 20-29
10 Emily Female Italian 20-29
11 James Male Maltese 20-29
12 Joanne Female German 30-39
13 Ryan Male Maltese 20-29
14 Victoria Female French 20-29
15 Owen Male Maltese 20-29
16 Samantha Female Austrian 20-29

4 Findings
4.1 Factors Influencing an Internet Enhanced Experience

This study has identified both technological and non-technological reasons that
influenced the participants’ need for connectivity while travelling. The accumula-
tion of these reasons has been classified in four main factors: (1) Hardware and
software, (2) Needs and contexts, (3) Openness to usage and (4) Supply and
provision of connectivity. Each of these four main factors has underlying features
that can boost or discourage internet enhanced experiences.

Hardware and Software The combination of hardware and software enables
connectivity to become, to a certain extent, tangible for users. The use of devices
and their complimentary software allow users to connect to the internet and make
use of resources. The respondents used mobility devices to gain connectivity, and
operated a plethora of different software to increase the functionalities of their
devices. The speed at which information can be retrieved heavily influences the
level of interest in using connectivity to enhance an experience. Users instantly
connect online to find information, co-create experiences with friends, relatives
and/or suppliers, and consequently become an accompaniment to their trip. While
hardware and software enable users to connect, some of their technological defi-
ciencies can at the same time prove to be a barrier for connectivity. Deficiencies
included: short battery life, slow and non-intuitive applications or devices. Offline
applications were perceived more available, and thus reduced the need for the
travellers to find connection. Nonetheless, few applications are able to perform
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all of their functionalities while offline and they typically require users to download
content prior to utilising them in a destination.

If you have Wi-Fi you can always do something, unless your mobile dies without battery.
(James)

Needs and Contexts Different desires and contexts produce different
non-technological factors that can either increase or distract the need to have a
connectivity enhanced experience. Effectively the impact of these influences will
depend on the traveller’s personal characteristics, interests, culture and previous
experiences. The respondents highlighted three factors that influence the use of
connectivity: travelling party, familiarity of the destination, and purpose of travel.
The use of connectivity amplified when respondents were unfamiliar with the
destination, travelling alone and/or accommodated the purpose trip (and vice-
versa). Familiarity includes factors such as: knowledge of spoken language, previ-
ous experiences in the destination, and prior preparation. In case of unfamiliarity,
connectivity was a mediator and a tool to become rapidly more familiar with the
destination.

Without Wi-Fi you speak with people, you ask people in the street because they can help
you, they’re like your offline internet, but when you don’t speak the language, you don’t
know the city, so you are just pretty lost. (Emily)

Openness to Usage The study has observed three particular voluntary approaches
to connectivity: (1) Actively connected, (2) Selective unplugging, and (3) Self-
Imposed total disconnection. The first approach, actively connected, refers to users
who desired to be connected throughout their trip: they desire to keep socially
updated, keep up with work developments, co-create their experiences, find tourist
details and reviews about particular places. Some respondents even admitted that,
during their travels, they often become even more active than usual on social media.
This also supports Minazzi and Mauri’s (2015) claim that memorable travel expe-
riences can increase the amount and variety of content that travellers’ publish on
social media.

I don’t post photos or status normally, but, when I travel well it’s the time to brag you know
[laughs] so 1 quite often upload photo, but that’s also for my family, I want to share my
experience — like real time experience with my family and friends as well. (Jessica)

The second approach to connectivity, selective unplugging, refers to being
partially active or inactive. Users, rather than being completely disconnected
from the internet, are selective in what and/or when they want to disconnect
from. Selective unplugging may be blocking work e-mails from the typical use of
connectivity. Moreover, selective unplugging can also refer to restrict online usage
to specific time of the day. Selective unplugging becomes an increasingly important
approach as travellers start to recognise the side effects of being completely
connected online. This stems from a conscious effort to reduce overdependence
on technology and to enrich the physical and emotional experience in a destination.
As certain functionalities and abilities of connectivity are able to complement the
travel experience, travellers still connect at certain moments or for specific features.
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Hence, travellers strive to find a balance between connection and disconnection in
the type of usage and level of consumption.
When I am on vacation I normally decide not to see any emails, still I search the internet,
check the news, log on my Facebook, Twitter, but not emails so that at least I don’t see what
work is coming for me when I return home” (George); “When I was in a bar, I was looking
at places where we could go, and then I just realised, why not just enjoy the moment and 1
will look up places before sleeping. (James)

The third approach, self-imposed total disconnection, refers to users that decide
to completely block internet connectivity. This is not referring to dead zone areas
where users are unable to connect online because of insufficient infrastructure
(Pearce & Gretzel, 2012). On the contrary, it is the travellers’ personal choice to
avoid internet connection with the aim to fully escape from technology and every
day realities.

If I’m travelling, with my backpack then I don’t use internet — I don’t like using it. There is
some point where I really need to be disconnected. (Sarah)

Provision and Supply of Connectivity While participants have different options
to connectivity during their trip, the ability to connect online remains under the
prerogative of the suppliers of connectivity. Provision and supply of connectivity
through suitable telecommunications infrastructure (data networks, Wi-Fi) enables
users to connect (Neuhofer et al., 2015). The availability and cost of connectivity
often discourages travellers from obtaining a connectivity-enhanced experience.
Preference is often given to free Wi-Fi hotspots even with their limited coverage.
Wi-Fi is typically free-to-access and tends to provide faster and more reliable
connection than data networks (Gass & Diot, 2010). Participants who used
3G/4G networks during their trips often restricted their usage to essential activities
and avoided certain functionalities (e.g. social networking, viewing multimedia) to
limit the amount of data downloaded and costs. International mobile information
search behaviour is constrained by not only the availability of networks but also the
cost of network access (Dewan & Benckendorff, 2013).

Yeah I use Wi-Fi wherever it is: the hotel, hostel or restaurant or coffee shop. I am not
trying to use the 3G that I have because it costs money and I don’t want to spend money
when there is Wi-Fi. (Sarah)

With the proliferation of social network users and the consumers’ increasing
value for provision of connectivity, it is not surprising that organisations are starting
to fuse the two together and offer ‘Social Wi-Fi’ (see: www.fusionwifi.com; www.
purplewifi). The term Social Wi-Fi integrate social logins with the accessibility and
provision of Wi-Fi. Social Wi-Fi provides a convenient way to access connectivity
and, provision of connectivity no longer remains a service which is valuable solely
for consumers, but it also becomes a product which is equally valuable for sup-
pliers. Permitting users to utilise Wi-Fi through logging in their respective social
networks allows organisations to increase engagement with customers and retrieve
valuable data. Social Wi-Fi received mixed feedback by the respondents. Social
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Wi-Fi was praised for being more convenient as it is faster to connect to and also
avoids password fatigue—benefits which are similar to the perceived benefits of
social logins on websites (Gafni & Nissim, 2014; Sun et al., 2013). However, users
were also concerned about the intrusiveness of these services, as these services
retrieve data from their social network accounts and felt privacy invasiveness
(Vapen et al., 2015). Privacy concerns on Social Wi-Fi perpetuate over and above
the typical social logins concerns because travellers lack knowledge on the opera-
tors that provide the Social Wi-Fi service, whilst locals may trust an established
brand in the marketplace.

This study identifies four factors that influenced the willingness of the partici-
pants to connect to Social Wi-Fi: (1) users’ attitude towards privacy, (2) availability
of substitutes, (3) perceived value of connectivity, and (4) perceived reputation of
supplier. The stronger perceived value of connectivity and reputation of supplier,
the more likely participants were willing to connect to Social Wi-Fi. The stronger
the care for privacy and the availability of substitutes, the less likely were respon-
dents to use Social Wi-Fi. Figure 1 presents four main influences that can boost or
discourage the need and use of connectivity.

(+) Boosts

Discourages (-)

Devices

Applications

Hardware and Software

= Deficiencies of technology

= Offline Applications

Solo Traveller
Unfamiliarity
Purpose of Travel

(e.g. Discovering)

Needs and Contexts

= Accompanied Traveller
= Familiarity
= Purpose of Travel

(e.g. Relaxation)

Actively Connected

Openness to Usage

= Selective Unplugging
= Self-Imposed total

disconnection

Available Infrastructure
Social Wi-Fi

Supply and Provision of

Connectivity

Fig. 1 Factors that boost or discourage use of connectivity

= Unavailable Infrastructure
= Lack of knowledge/trust on

foreign service providers
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4.2 Consequences of Connection and Disconnection

The state of being connected or disconnected imposed a number of positive and
negative consequences on the respondents. The research classifies five forms of
consequences: (1) availability, (2) communication, (3) information obtainability,
(4) time consumption, and (5) supporting experiences. In each of these conse-
quences, the research highlights both positive and negative attributes that arise
from connection or disconnection.

Availability refers to the presence of the traveller in the online and physical world.
The ability to connect online provides tourists an opportunity to maintain a link
with normal life. This allows them to maintain contact with friends and relatives
and work. Being available is important and a relief to some but a hindrance to
others: once connected there is an ever-present expectation to maintain regular
contact as if the traveller were still at home. This expectation has also manifested
itself in a form of addiction where users constantly keep checking for new notifi-
cations. The cognitive and behavioural need to constantly check for notification
updates is often linked to smart devices (Harwood, 2014). The advantage of being
disconnected is that it provided the respondents the chance to truly escape and
immerse in a destination. Whether this escape from connectivity was temporal or
throughout the whole course of the trip, it gave the travellers unique moments to
leave behind the typical thoughts and challenges of their everyday life and immerse
themselves in the travel activity or place. Nonetheless, a degree of contact with
“home” was still perceived as important.

Ten years ago no one expected you to be available. And now when you don’t answer a
WhatsApp message within some hours, it’s like are you alive? So not sure if this is good or
bad. (Samantha)

Communication While ‘availability’ focuses on the presence and accessibility to
converse, ‘communication’ refers to face-to-face or text-based conversations.
Online connection provides the ability for travellers to communicate on a number
of different platforms. Respondents made use of these to share texts, images,
videos, experiences—either publicly or with friends and relatives. Connectivity
allows relationships and networking to grow and flourish rather than stagnate
because of temporal distance. The practice of ‘digital elasticity’ (Pearce, 2011;
Pearce & Gretzel, 2012) was a common feature, as respondents remained electron-
ically connected with their home. One potential disadvantage of connectivity is the
risk of neglecting people who are surrounding the traveller during his/her trip. This
can refer to either the people who are accompanying the traveller, or tour leaders,
guides, residents and other travellers. Respondents often admitted that it was far
less challenging to get lost on social media than trying to converse with other
immediate personnel during the trip. This potential disadvantage of connectivity
becomes the positive consequence of disconnection. Without access to online
communications tools, travellers needed to become more sociable and thus
interacted through face-to-face conversations. The integration with accompanied
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travellers, natives or other travellers can provide the tourist a more immersed
experience. Respondents have often shown disappointment in facing situations
where connectivity managed to replace face-to-face conversations.

We are always with our mobile phones in our hands, it’s annoying, because, people are
speaking with people that they are not there, and then when they are with those people, they
are speaking to us. (Kate)

Information Obtainability As tourists continue to plan less before travelling to a
destination (Wang et al., 2014) and rely on connectivity to find information at the
right time and at the right moment, information obtainability becomes increasingly
important. One major positive consequence of an internet enhanced experience is
the incredible amount of information. Respondents recalled how during their
travels they used their devices to obtain assistance with tourist details, navigation,
reviews and instant information. However, one negative consequence is that infor-
mation can be so vast and detailed that at times it can become overwhelming or has
the ability to take away experiences that are otherwise typically enjoyed differently.
Disconnection provides a compelling reason to wander around a destination and
enjoy experiences that are sometimes made redundant by connectivity. Some
respondents argued that unplanned discoveries are perhaps even more rewarding
than pre-planned activities. Nonetheless, there are occasions where retrieval of
information remains essential. The inability to find swift information is one of the
main disadvantage of disconnection. Being disconnected provides limited sources
and detail of information. Disconnection and unfamiliarity with a destination is a
combination that can induce frustration and even cause stressful moments for
travellers when information is needed.

The amount of information that you can get at every moment, every time, in whatever
situation. You make the most of the experience, you do not miss anything. .. While when
you don’t have internet, you are a bit lost, and you wander around. (Emily)

Time Consumption Travellers are often constrained with a limited time during
their trips. Connection or disconnection can influence the time consumed on
performing certain activities. Connectivity can provide efficiency in information
search as it offers access to a large database of information and enable travellers to
retrieve information swiftly. Online connectivity can also lead to inefficiency and
time wastage, when users not only connect to the internet for holiday purposes but
also for non-holiday activities: socialising online, keeping up with work, news and
so on (Wang et al., 2014). Travellers can potentially end up spending time on the
online world and neglect the opportunity to discover the physical world. The
advantage of being disconnected revolves around the idea that time can be exclu-
sively spent on the holiday experience as they are less likely to be distracted if there
is no connectivity. Disconnection can also be time consuming when travellers
require retrieval of information. Without the assistance of online content, users
have to resort to more traditional, time consuming approaches to seek information.
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I would be walking like I’'m a resident there — like I already know what’s happening — so
that (connectivity) saved me time. (Ryan)

Supporting Experiences The online world is able to support users on information,
entertainment, and communication requirements. Connectivity provided the trav-
ellers a sense of security in knowing that any needs could be addressed instantly.
Minazzi and Mauri (2015) discussed how tourists reduce the perception of risk
through the availability of online information and enrich their experiences with
instant decisions using mobility devices. This reduces the conventional stress that
arises from temporarily living in a different and unknown environment, often with
its different culture, language, norms, especially when visiting for the first time.
However, this can also become detrimental when travellers over-depend on it, as
connectivity can become inconvenient and stressful when it is unavailable. While
connectivity has the ability to aid and increase the personal development of
travellers, it can also cage the traveller in his/her own online world and miss out
on potential learning experiences.

Disconnection can provide travellers with a unique opportunity to be engaged
with the present company and place. Disconnection can stimulate (sometimes
dormant) skills and be able to enjoy “...dead zone time, space and immediate
companions” (Pearce & Gretzel, 2012, p. 12). Nevertheless, respondents felt that
lack of connectivity provoked a sense of missed opportunities. Connectivity com-
plements the travel experience as it provides a sense of immediacy and assistance.
Following the analysis of the consequences of being (dis)connected, Fig. 2 presents
a Connected/Disconnected Consequences Model.

Connected Consequences Disconnected
Positive Negative Positive Negative
Engaged with Creates Availability True escape Disengaged
home expectation to from home
keep contact
High online Offline Communication Offline Low online
presence Unsociability Sociability presence
Ample Overload of Information Unplanned Lack of mstant
Information information Obtainability discoveries information
Efficiency Time wasted on Time Time Inefficiency
non-holiday Consumption exclusively
activities spent on holiday
Additional Excessive Supporting Personal skill Missed
dimension reliance on Experiences development Opportunities
connectivity

Fig. 2 Connected/Disconnected Consequences Model
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Not necessarily an advantage at time because it might distracts you, however, overall |
think it’s a plus because it’s a service that is available there and you never know what you
might need off the internet. (Mary)

The model illustrates how the five forms of consequences can potentially possess
positive and/or negative attributes for both connection and disconnection. The
consequences of being (dis)connected depend on the level of control over the
decision to have connection or disconnection, the openness for usage and the
context of the traveller. The positives from being disconnected are amplified if
the disconnection is the traveller’s own personal decision through blocking access
to connectivity or knowingly travelling in unplugged areas. The negatives will
intensify if the disconnection was not a personal decision made by the traveller but
was imposed on him/her. The negative consequences of both connection and
disconnection can be reduced if the traveller is able (and is allowed to) strike a
balance between both approaches. Being connected did not necessarily make the
participants unsociable or unable to enjoy the immediate presence or companion-
ship. The respondents’ degree of control over the use and duration of connection or
disconnection played a huge role in augmenting or decreasing the negative conse-
quences. Selective unplugging was often the respondents’ preferred attitude
towards connectivity in order to strike a balance between the online and offline
world.

5 Conclusion

This research explores the technological and non-technological issues that
influenced the adoption of connectivity during the trip. This research presented
findings from a qualitative exploratory research based on a small number of
travellers. The results are not generalisable, but explore the consequences of
connectivity. A Connected/Disconnected Consequences Model identifies the dif-
ferent forms of positive and/or negative consequences of connectivity. The prolif-
eration of Wi-Fi and network connectivity will allow travellers to connect when
required to enhance their experience. While Social Wi-Fi can prove to be useful for
both the supplier and the traveller, it still has to overcome certain challenges,
including willingness to adopt such service. The research identified three different
approaches to connectivity: actively connected, selective unplugging and self-
imposed total disconnection. Selective unplugging enables travellers to strike a
balance on the usage and dependence on the internet and its supporting tools. When
it comes to the decision of providing connectivity, marketers have to consider target
markets and approach to connectivity and ensure that they are equipped with the
right infrastructure. There may be marketing potential for disconnection as travel-
lers seek refuge from their everyday context (Paris et al., 2015). For disconnection
to be considered as a competitive advantage, businesses with this approach need to
be open about their lack of connectivity infrastructure. The success of
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disconnection relies on the travellers’ control over the decision to be disconnected.
As technology enhanced experiences, co-creation, smart destinations continue to
emerge and grow (e.g. Buhalis & Amaranggana, 2013; Buhalis & Foerste, 2015;
Neuhofer et al., 2014, 2015), both academics and marketers need to ensure there is
the right level of infrastructure. Effectively, destinations and organisations need to
ensure their telecommunications infrastructure is capable to address the needs of
the market. They also need to ensure that their (technological) goal matches the
(experience) goals of their target market.
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Generation of Gamified Mobile Experiences
by DMOs

Ander Garcia, Maria Teresa Linaza, Aitor Gutierrez, Endika Garcia,
and Ivan Ornes

Abstract Gamification, which uses game design elements in non-game contexts,
has already proved to be successful in different domains. Within the tourism
industry it offers several benefits to DMOs, such as encouraging engagement,
enhancing experiences, improving loyalty, or increasing brand awareness of tour-
ists. However, examples of DMOs applying gamification for the on-site phase of
the trip and validation of its impact on destinations are still lacking. This could be
caused due to the scarcity of tools to generate gamified mobile experiences. This
paper focuses on these issues presenting hypotheses about the capacity of DMOs to
generate these experiences; and the benefits of these experiences for DMOs. To
validate these hypotheses, staff from three DMOs have generated gamified mobile
experiences with an authoring tool designed and developed to target their needs and
technological knowledge level.

Keywords Gamification « Mobile experience * Authoring tool « DMO

1 Introduction

The concept of gamification is defined as “the use of game design elements and
game thinking in a non-game context” (Deterding, Dixon, Khaled, & Nacke, 2011).
Gamification should be distinguished from games, as it only uses some of its
elements. It has been applied with several objectives, ranging from increasing
brand awareness to encouraging consumer engagement.

The tourism industry has already used game elements during all the trip phases
(Negrusa, Toader, Sofica, Tutunea, & Rus, 2015), for example, in the frequent
flyers programs, or pre-trip marketing campaigns of some destinations, such as Ski
Jump from Visit Norway [www.visitnorway.com/holmenkollen (Aug. 23, 2015)],
Jet off experience from Geneva [(www.jetofftogeneva.com (Aug. 23, 2015)] or the
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Serbian Convention Bureau (Kovacevic, ZeCevié, & Veljkovié, 2014). However, as
gamification is a relatively recent concept, only few Destination Management
Organizations (DMOs) have developed gamified experiences for the on-site phase
of the trip. Although several benefits of gamified experiences have been highlighted
(Negrusa et al., 2015; Xu, Weber, & Buhalis, 2014), such as the increase in the
visiting duration or the balance in the distribution of tourists through the destina-
tion, there is a research gap analysing the impact of gamification in tourism, and a
lack of user-friendly tools for DMOs to generate gamified mobile experiences.

To address these issues, this paper focuses on the validation of several hypo-
theses about gamified mobile experiences as tools for DMOs to promote their
destinations in the on-site phase of the trip. One of the main challenges is to
implement user-friendly tools for DMOs to be able to develop gamified experiences
on their own to influence the behaviour of tourists or improve the brand image of
the destination.

This paper has been organised as follows. Section 2 reviews the state of the art of
gamification, authoring tools to generate gamified mobile experiences, and their
application in the tourism domain. Section 3 presents the research objectives.
Section 4 describes the authoring tool and Section 5 focuses on the validation on
the previous hypotheses. Finally, Section 6 summarises the conclusions and pro-
poses some future work.

2 State of the Art

2.1 Defining Gamification

The term gamification was defined by Deterding et al. (2011) as “the use of game
design elements in non-game contexts”. Thus, gamification is differentiated from
related concepts such as serious games (use of full-fledged games in non-game
contexts) or pervasive games (extension of games to new environments). Moreover,
gamification aims at changing behaviour of users for wanted and desirable activities
through extrinsic and intrinsic motivation. The former refers to activities which are
only performed in order to achieve some distinct outcome in forms of rewards,
while the latter is defined as the performance of an activity for its inherent
satisfaction rather than for some separable consequences (Ryan & Deci, 2000).

Five levels of game design elements, which should be considered in
gamification, have been defined (Deterding et al., 2011): design patterns related
to the interface of the game (badges, leaderboards. . .); patterns and mechanics for
game design (time constraints, turns. . .); principles and heuristics for game design
(clear goals, game styles. . .); game models (challenge, curiosity. . .); and methods
to design the game (play testing, play-centric design. . .).
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Although gamification has been applied in several contexts (Hamari, Koivisto, &
Sarsa, 2014), this paper focuses on authoring tools to generate gamified mobile
experiences and the application of gamification by DMOs.

2.2 Authoring Tools for Gamified Mobile Experiences

Bulterman and Hardman (1995) define an authoring system as “a program that
assists the user in managing the creative task of specifying the placement and
relative order of media object events”. Visual tools for multimedia authoring
have been developed during the last decades for both programmers and
non-programmers. Arndt and Katz (2010) have analysed the main differences
among several tools focusing on the target platform; level of expertise assumed
of the user; cost and other characteristics.

With the evolution of technology, the complexity of emerging applications such
as mobile Apps requires innovative authoring tools for non-expert users, so that
they can generate and update their contents. Researchers have proposed different
examples of authoring tools to generate mobile games or tourism guides that can be
applied to generate gamified mobile tourism experiences. For example, Spadoni,
Tariffi, and Sassolini (2011) have implemented an authoring tool to generate
cultural mobile tourism applications in urban areas and archaeological sites of the
Tuscany Region of Italy based on dynamic contents from documents semantically
annotated and indexed by non-technical users. However, this tool does not include
gamification elements and the annotation and indexation processes may be cum-
bersome for most DMOs.

Still focusing on mobile tourism applications, Rodriguez-Sanchez, Martinez-
Romo, Borromeo, and Hernandez-Tamames (2013) have proposed the GAT plat-
form to generate mobile wayfinding applications for indoor and outdoor environ-
ments. Points Of Interest (POIs) are retrieved from a worldwide tourism database
loaded with contents inserted manually or using an automatic Web tourist crawler.
Although they successfully validate it with contents about Spanish POIs retrieved
from Wikipedia, these applications do not include gamification elements and do not
allow including general tourism information or gathering information from tourists.

Within the examples with gamified elements, Kohen-Vacs, Ronen, and Cohen
(2012) present an authoring tool for the generation of mobile treasure hunt games,
primarily oriented to outdoor learning activities. In these activities, several loca-
tions are defined with at least one clue (text, image or Web page) leading to each of
them, and with optional tasks attached (quizzes or information to gather). In this
example, players cannot select the next location to visit. Moreover, tourism infor-
mation cannot be included on these games, and there is no mechanism to collect
information from tourists.

A more advanced example, oriented to the generation by tourists of city tours
based on mobile games to be shared with other tourists as iOS applications, is
described by Griintjens, Grof3, Arndt, and Miiller (2013). Tours are based on three
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types of locations: geo (basic type), story (where tourists have to solve questions
defined for each location to follow the tour), and trigger (which enforce to follow a
route but do not have any content to be shown to tourists). The authoring tool has
been tested with 17 people, being 87.5 % of them able to generate a tour for the city
of Koblenz. As this example is oriented to tourists, it does not allow tackling the
needs from DMOs.

Following a more general approach, Holm and Laurila (2014) introduce
ActionTrack, an authoring tool focused on general location-based games based
on four main concepts: different activities (guided walk, interactive story, real-time
competition. . .); checkpoints (locations to be reached); guiding and routing ele-
ments (clues, maps. . .); and tasks to be performed at checkpoints. Although these
games could be useful for DMOs, some of their functionalities are useless for
DMOs and they do not have specific options to include tourism information, as they
are not designed for the tourism domain. Some commercial products, such as
Locatify [locatify.com (Aug. 23, 2015)] or tripventure [sprylab.com (Aug.
23, 2015)], also allow the creation of similar experiences, presenting similar
disadvantages.

Previous examples are not specifically targeting gamification requirements from
DMOs. They either include functionalities useless to generate gamified mobile
tourism experiences by DMOs; ignore gamification elements; do not include
tourism information; or do not gather information from tourists. The authoring
tool presented in this paper has been personalised with the requirements of DMOs,
coping with these issues.

2.3 Gamification Applied to DMOs

Taking into account the potential benefits of gamification for the service industry,
such as tourism, Huotari and Hamari (2012) have redefined gamification as the
“process of enhancing a service with affordances for gameful experiences in order
to support users’ overall value creation”. As Xu et al. (2014) outlined, there are
several examples of the application of game design elements in tourism, but they
might not have been recognised or named as gamification.

Analysing the use of full-fledged games in tourism, Xu, Tian, Buhalis, and
Weber (2013) identify some insights of the motivation of tourists and DMOs,
which could also be applied for gamified tourism experiences. The games to be
played on-site should be simple, relaxed and not very challenging, providing useful
information about the destination and allowing the interaction with other people.

Focusing on the use of gamification in tourism, Xu et al. (2014) conceptually
identify four main potential benefits which could be useful for DMOs, such as
encouraging tourist engagement; enhancing tourist experiences; improving tourism
loyalty; and increasing tourism brand awareness. Moreover, after a theoretical
analysis, Negrusa et al. (2015) also present several potential benefits of
gamification not only for DMOs but also for other stakeholders (tourists, tourism
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employees and local community) that could improve the economic, social and
environmental sustainability of destinations.

Despite these potential benefits, the level of adoption of gamification among
DMOs is very limited (Buhalis, Wagner, & Kingdom, 2013). Focusing on the
on-site phase of the trip, the first examples were mainly related to gamified
location-based marketing applications such as Foursquare (Cramer, Ahmet, Rost,
& Holmquist, 2011). A recent study analysing 44 European destinations found that
only seven DMOs have mobile applications integrating gamification techniques
(Peretta, 2014).

Some real examples include gamified travel tours for urban and rural environ-
ments and initiatives such as the Stockholm Sound project promoted by the Visitors
Board [thinkdigital.travel (Aug. 3 2015)]. This project consists of an innovative
travel guide for mobile phones combining music with gamification, geolocation and
Augmented Reality elements. A successful example that has evolved over time is
the mobile application Epic Mix (Nunes & Mayer, 2014), launched by Vail Resorts
in 2010 (USA), and developed to enhance the experience of skiers and snow-
boarders. It provides interactive maps, integrates social networks and offers badges
to tourists as they explore the ski slopes.

However, even if there are studies about the benefits of gamification in different
domains (Hamari et al., 2014), and despite the previous potential benefits of
gamification in tourism, there is still a research gap about its real impact (Sigala,
2015). Recently, Nunes and Mayer (2014) analyse the acceptance of tourists of a
Brazilian nature area of a gamified mobile experience, identifying the potential of
such experiences to enhance the visiting experience. Lim, Taylor, and Gallacher
(2015) present a gamified application for walkers and bikers to generate benefits for
local communities of rural tourism areas, validating its benefits both for tourists,
who become aware of local resources, and for local suppliers, who gain a new
advertisement channel.

Although previous examples show the potential benefits of gamification for the
on-site phase of the trip, more research and best practices are required to better
analyse its impact for DMOs. However, in order to have more experiences to
validate this impact, DMOs require more tools to generate them, as the one
presented in this paper.

3 Research Objectives

As highlighted previously, on-site gamified experiences may include several poten-
tial benefits for DMOs. However, there are only few examples about tools for
DMOs to generate gamified mobile experiences, and about the real impact of these
experiences. To address this research gap, this paper focuses on the validation of the
following hypotheses:
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H1: Gamified mobile experiences can be implemented with user-friendly tools
by DMOs to promote their destinations

DMGOs, especially small and medium sized ones, heavily depend on technology
providers to define and implement ICT-based experiences. This dependency does
not allow staff from the DMOs to generate or update the content of experiences
themselves, losing control over the associated deadlines, contents and updates. The
availability of user-friendly tools may reduce the technology dependence, increas-
ing the available examples of gamified mobile tourism experiences.

H2: Gamified mobile experiences are valuable tools for DMOs for the on-site
phase of the trip

These experiences present benefits for DMOs during this phase of the trip.
DMOs can provide tourists with more extended information, giving tourists the
chance to discover more deeply the destination. Thus, DMOs may influence the
behaviour of tourists, such as choosing POISs to visit or the time spent visiting them,
and improve their image of the destination.

H3: The more game elements included by a gamified mobile experience, the
more valuable it is for DMOs

Gamified experiences can include game design elements of the five levels
defined by Deterding et al. (2011). All these elements add value for DMOs when
generating the experiences.

4 Tools to Generate Gamified Mobile Experiences

4.1 Requirements of the Authoring Tool

The main requirement of the authoring tool is to allow DMOs to autonomously
generate gamified mobile experiences, avoiding depending on a technology pro-
vider. The tool must be easy to use and minimise the efforts required to perform
this task.

Moreover, the authoring tool also should have some requirements related to
functionalities of the gamified mobile experiences. Firstly, the mobile experiences
must be available offline, so that their main functionalities must work without
Internet connection. Secondly, the experiences must be multilingual to be available
in the more relevant languages for each DMO, and connected to social networks.
Thirdly, the experiences must integrate surveys to gain knowledge about tourists by
DMOs, and include practical and contact information about the destinations.
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4.2 Workflow of the Authoring Tool

The workflow of the authoring process has been divided in several steps that will be
further explained in the following sections (Fig. 1). The first step of the authoring
tool (load) not only allows DMOs generating new experiences, but also loading,
previewing and copying existing ones. In the second step (start), the type of
experience (basic, advanced. . .), its name and the desired mobile output platforms
@i0S, Android. . .) are selected. The third step (design) is related to the customiza-
tion of the key points of the visual appearance of the graphical interface of the
mobile experiences, including primary and secondary colours, and main fonts of the
texts (Fig. 2a). The main content of the experience is defined in the fourth step
(define), which includes several tasks such as the definition of the categories for
POIs (Fig. 2b); the POIs of the experience (Fig. 2c) and the phases which can
optionally further group POIs; mini-games which can be attached to POIs and
challenges to group those mini-games; rewards obtained by tourists during the
experience; and a story which can enforce the order or conditions in which POIs
can be visited (Fig. 2d).

Within the fifth step (inform), the DMO can introduce additional information to
be shown to tourists or to be gathered from them. Regarding the former, it includes
customizable information about the destination (transportation, gastronomy. . .);
information from external providers (weather, news...); information about the
DMO (description, contact information, social networks. ..); and a tutorial about
the mobile application. Regarding the latter, a survey to gather information from
tourists can be defined (Fig. 2e).

Once all the content has been inserted, the sixth step (translate) is related to the
translation of the experience. In order to efficiently cope with multilingualism, the
DMOs has to select the languages of the experience (Fig. 2f). Among them, one has
to be marked as the main language. During previous steps, data about the
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Fig. 1 Workflow of the authoring tool
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Fig. 2 Screenshots of the authoring tool

experience (names, descriptions. . .) is introduced only in this main language. Then,
in this step a CSV file is generated automatically with all the elements to be
translated. These elements are mainly texts, but different images and audio files
can be defined for each language as well. Once this file has been translated to the
rest of the languages of the experience, the DMO can upload the new CSV file to the
authoring tool. Translations are automatically persisted and can be generated and
uploaded as many times as required.

The final two steps are related to the publication of the generated mobile tourism
experience. On the one hand, on the seventh step (publish) the information to be
shown on the App stores where the mobile experience is going to be published, such
as a description, its category, or the image to represent it, should be defined. On the
other hand, although within the eight step (finish) the mobile experience is auto-
matically generated, it should be manually deployed at the App stores. The deploy-
ment has only to be done the first time an experience is published. Each time an
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application is launched by a tourist, it automatically checks whether contents of the
experience have been updated. Thus, when a new version of an experience is
generated, previously installed mobile applications will automatically update
their contents.

This general workflow can be adapted to individual needs of each DMO, for
example skipping the challenge task when mini-games are not going to be grouped
or the design step when both main colours and texts are predefined for a DMO.
Different types of experiences can be defined, assigning programmatically to each
type a different array that will customize the workflow. Once an experience type is
selected, only the steps and tasks included in the array are presented on the
authoring tool.

4.3 Architecture of the Authoring Tool

The authoring tool is a Single Page Web Application based on HTMLS5, Backbone
and Bootstrap. The server is composed of REST services implemented in PHP on
the basis of a MySQL relational database. The archetypes of the mobile experiences
are based on the Ionic Framework and they are converted to native applications
using Apache Cordova. Certain secondary actions of the mobile experiences (sur-
veys, suggestions, codes for collecting prizes) connect to the server to load and
save data.

The authoring tool stores all the information related to the experience on the
server. Then, during the publication process, auto-contained experiences are gen-
erated with their definition (POIs, mini-games. . .) included in a JSON file loaded
with the information stored by the authoring tool. For each language of the
experience, a JSON file is also generated with the language dependent values.
The multimedia files are also bundled with the rest of the experience during this
process. Finally, all these files are combined with generic archetypes of hybrid
mobile applications. After this process, the final result can be downloaded and
transformed into a mobile native application to be manually uploaded to App stores.

S Validation of the User-Friendliness of the Authoring Tool

The validation of the user-friendliness of the authoring tool has been based on the
generation of gamified mobile tourism experiences by the staff from three DMOs,
one person from the Regional Basque DMO, Basquetour; and two from Local
Tourism Offices (LTO) of sea villages, Getaria and Zarautz in Gipuzkoa (Basque
Country).

In order to simplify the evaluation process, three types of gamified experiences
have been defined. The first type (basic) is a basic gamified tourism experience
where several POIs of the destination, which can be visited in any order, will be
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presented to tourists. Mini-games can be linked to these POIs (quizzes, check-in,
QR code discovering), while tourists are rewarded once they have achieved them. If
the score is above a threshold, tourists win a prize established by the DMO to be
collected at its headquarters. Finally, practical information about the destination
(weather forecast, transportation. . .) and a short tutorial about the application can
also be included.

The second type (advanced) includes more options, such as the possibility of
assigning categories to POIs and grouping them into phases. Moreover, mini-games
of different POIs can be combined to create challenges to gain more rewards.
Furthermore, there are more types of rewards than can be linked to mini-games
and challenges, such as badges or extra points. Finally, the third type (professional)
allows customizing the order in which POIs have to be visited. Three main options
have been defined: POIs can be visited in any order (free mode), in a certain order
(navigation mode), or conditionally (conditional mode), where some POIs will be
hidden or shown according to the actions of tourists (amount of points, visited POIs,
solved mini-games. . .).

The interface of the authoring tool is customized according to each type of
experience, hiding some tasks of the definition step: category, phase, challenge and
story tasks for basic type; and story task for advanced type.

During the validation session, the staff has been asked to generate a simplified
gamified mobile experience (no more than five POIs) for each type of experience
using the authoring tool, as the main focus on the validation was related to the
workflow and the usability of the Graphical User Interface (GUI) of the authoring
tool. After this process, they have been asked questions about gamification related
to the hypotheses.

The validation has taken around 45 min for each person. The knowledge level
about technology and gamification of the staff participating on the validation was
low. None of them knew about the main characteristics or elements of gamification,
nor had previously used gamified mobile tourism experiences.

After a short explanation introducing the three types of experiences, the gener-
ation of the different elements (POIs, mini-games. . .) caused no major problems to
the staff. The workflow was considered very intuitive, and everybody was able to
generate a gamified mobile experience of each type. The feedback obtained during
this part of the validation confirms the first hypothesis of the paper, when the
workflow and the GUI of the authoring tools are tailored to the needs and techno-
logical level of the staff. However, the translation process of the experience was not
so obvious, with the selection of the main language of the experience and the
process to translate and update the content as the main bottlenecks detected. A
further more detailed explanation was needed also to implement conditional POls.
All of them agreed on these experiences to be valuable for DMOs, validating the
second hypothesis. Firstly, DMOs recognized the capacity of the experiences to
influence the behaviour of tourists on the destination. The main changes on the
behaviour identified by them were aligned with the ones presented by previous
researchers (Negrusa et al., 2015; Xu et al., 2014): increase visiting durations to
POIs and balance the distribution of tourists over the destination. Secondly, DMOs
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found the experiences could improve the brand image of the destination, increasing
the knowledge of tourists about it (history, culture. . .), and offering a better service
to niche tourism market (family tourism, active tourism. . .).

Regarding the utility of the different game elements, only basic gamification
elements were considered as useful, including scores, simple mini-games, leader
boards, progression levels, and rewards. More advanced elements, such as Aug-
mented Reality or mini-games enhancing the information about a POI, were
considered less useful. The utility of badges was perceived to have low impact on
tourists. Moreover, the generation of stories for an itinerary was perceived useful
for closed spaces, but not for their destinations. This feedback rejects the third
hypothesis, DMOs found basic gamification elements more valuable. Thus, the
inclusion of new gamification elements should be carefully analysed, as it increases
the complexity of the authoring process not providing a perceived added-value
for DMOs.

6 Conclusions

Gamification, defined as the use of game design elements in non-game contexts, has
been successfully applied to several domains to change the behaviour of users.
However, few examples of DMOs using gamified mobile experiences for the
on-site phase of the trip exist. This can be due to DMOs not having the required
tools to generate gamified mobile tourism experiences.

To address these issues, several hypotheses have been defined about the capacity
of DMOs to generate gamified mobile experiences when they have user-friendly
tools available, the benefits these experiences offer to DMOs, and the complexity of
the experiences. In order to validate these hypotheses, an authoring tool has been
designed and developed based on a customizable workflow and an intuitive GUI.

Staff from three DMOs has taken part on the validation. They have been able to
generate three types of experiences (basic, advanced and professional), confirming
the first hypothesis of the paper and validating the acceptance and usability of the
authoring tool. Moreover, they have also confirmed these experiences being valu-
able for DMOs (second hypothesis), identifying the main behaviours of tourists that
could be influenced, and how these experiences could improve the brand image of
the destination. The final hypothesis, linking the number of game elements of the
experiences to the value perceived by DMOs, has been rejected on the validation.

Thus, although the application of gamification by DMOs for the on-site phase of
the trip is still at an early stage of development, the results of the validation show
that there are opportunities to grow both for gamified mobile tourism experiences
and for authoring tools empowering DMOs to generate these experiences. Thus,
both researchers and industry players are encouraged to further work on these
authoring tools tackling the requirements of DMOs; and on gamified mobile
experiences providing new services to tourists and allowing DMOs to influence
the behaviour of tourists and improving the brand image of the destination.
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The main line of future work is related to the validation of gamified mobile
experiences generated by DMOs by real tourists. A pilot project devoted to this
validation is being defined on the Basque Country. Key indicators of the success of
the validation of this pilot will be the opinion of tourists; the number of downloaded
experiences; the number of tourists getting enough points to win a prize; the number
of POIs visited (globally and per tourist); and the impact and the increase of the
number of physical visits to POIs included on the experience. The conclusions
obtained in this validation will determine if the gamification pilot is extended to
more DMOs of the Basque Country.
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Automated Hyperlink Text Analysis of City
Websites: Projected Image Representation
on the Web

Christian Weismayer, Ilona Pezenka, and Wilhelm Loibl

Abstract The objective of this study is to identify the image representations of
75 European cities on the Web. As an effective image positioning strategy this will
result in successful differentiation from competitors, given that it is crucial for
tourism destinations to regularly examine their image. This study focuses on the
supply side of destination-image formation and is therefore concerned with
analysing the projected destination image. Hyperlink texts of DMO websites
were collected automatically by a crawler. The texts were then edited and filtered.
Latent semantic dimensions were generated by applying PCA. A hierarchical
cluster approach revealed different groups of hyperlink terms. Finally, the
co-occurrence of terms and cities was displayed in a joint map indicating which
groups of hyperlink terms are over- or underrepresented for each city. This infor-
mation permits drawing conclusions regarding the projected images of cities.

Keywords Projected image « City website ¢ Crawler » Text mining ¢ Latent
semantic

1 Introduction

The ITB World Travel Trends Report, 2014/2015 declares that city trips are a boom
market segment within the travel industry. Worldwide city trips have increased by
58 % over 5 years to reach 20 % of market share, whereas sun and beach holidays
have grown by 18 % and touring holidays by 32 % in the same period. According to
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World Travel Monitor®™, “this dynamic growth has been supported by the increase
in low-cost flights and expansion of budget accommodation” (ITB World Travel
Trends Report, 2014/2015).

The growth in urban tourism results in increased competition between tourist
city destinations. Since image is considered to be a crucial factor in tourists’
destination choices (Crompton & Ankomah, 1993; Gartner, 1989; Goodall, 1988;
Moutinho, 1987), city marketers are required to gain a thorough understanding of
their own and competing images in order to be able to promote their products and
services more effectively (Baloglu & Brinberg, 1997). Some researchers have
demonstrated the importance of travel information in the image formation process
(Baloglu, 1999; Baloglu & McCleary, 1999; Beerli & Martin, 2004; Fakeye &
Crompton, 1991; Gartner, 1993). Hence it is essential to investigate the sources of
information as well as the content presented via these sources. Today, the impor-
tance of websites as a source of information prior to a visit is evident (Beirne &
Curry, 1999; Wang & Fesenmaier, 2004; Xiang, Gretzel, & Fesenmaier, 2009).
However, there are only a few studies on the Internet focusing on the semantic
representation of tourism (Choi, Lehto, & Morrison, 2007; Govers & Go, 2004;
Mazanec, 2010; Stepchenkova & Morrison, 2006; Xiang et al., 2009).

Therefore, this study puts emphasis on analysing the website content of desti-
nation marketing organisations (DMOs) in order to gain insights into the images
projected by European cities. Website link text is subjected to an automated search
and a subsequent positioning of respective cities.

The underlying hypothesis posits that link denotations refer to website content
and therefore permit indications in terms of the image positioning strategy intended
by DMOs. The study demonstrates that cities can be positioned according to their
link denotations and thus follows a supply-side approach in the context of analysing
destination images.

2 Literature Review

2.1 Destination Image

For the purpose of identifying a destination’s competitive market position, the
concept of destination image is crucial. Destination image has become one of the
most extensively researched domains in tourism studies, resulting in a rich body of
literature. This is because past research has demonstrated that destination image has
a substantial influence on travellers’ behaviour (e.g. Baloglu & McCleary, 1999;
Bigné, Sanchez, & Sanchez, 2001; Gartner, 1989; Gunn, 1972; Hunt, 1975). In
addition, image has been shown to be a vital factor in differentiating tourist
destinations (Baloglu & Brinberg, 1997). Creating a positive and accurate image
is therefore a key factor for a city’s success as a tourism destination.
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More recent destination marketing literature differentiates between the image
projected by marketers and that perceived by tourists. The former is a combination
of the messages and impressions created about a place, while the latter is formed by
the interaction between these messages and travellers’ needs, motivations, knowl-
edge, experiences and other personal characteristics (Bramwell & Rawding, 1996).
In a way, the image projected corresponds to Gunn’s (1972) induced image. Gunn
(1972) was one of the first to describe the process of destination image formation
and distinguishes between organic and induced image. While the organic image is
formed as a result of general, non-tourism-specific information, the induced image
is influenced by the marketing activities of tourism organizations and agencies. This
modified induced image is connected to actual visits to the destination and can be
changed by repeat visits. Phelps (1986) differentiates between primary and second-
ary images. Primary images are developed through visiting, whereas secondary
images rely on external information sources, such as brochures, guide books and/or
recommendations by relatives and friends. In a sense, Phelps combines Gunn’s two
types of image formation into one (Gartner, 1993). Several authors (Chon, 1990;
Echtner & Ritchie, 1991; Phelps, 1986) emphasise that the primary image tends to
be more rational and complex and hence differs from the secondary one.

Gartner (1993), building on the work of Gunn (1972), portrays the process of
destination image formation as a continuum of separate agents acting indepen-
dently, or in combination, to create a destination image unique to the respective
destination. He argues that these information agents differ in degree of their control
by destination promoters as well as in their credibility to the target market. Gartner
(1993) claims that these information agents affect the image formation process in a
different way. Therefore, each agent offers certain advantages and disadvantages in
terms of cost, market penetration and credibility. That is why destination promoters
should also use them in some combination in order to create a unique destination
image.

Stabler (1990) argues that consumers’ tourist images are influenced by demand
factors (tourist) and supply factors (destination). This approach follows the ratio-
nale of Dann (1977). This author invented the terms push and pull factors. Push
factors encourage tourists to travel to a destination (intrinsic desire), whereas pull
factors are those attributes of a destination that attract them towards it (external
forces). Destination image, therefore, is a reflection of pull factors. Considering the
variety of image concepts, one cannot speak of image per se; rather, one should
follow the steps of the decision-making process. The work of most of the afore-
mentioned authors appeared long time before the widespread use of the Internet.
Thus, most of these studies do not consider the effects of websites as a source of
travel information for image formation. More recently, several authors have been
exploring these relationships.
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2.2 Travel Websites

Research on the effects of travel websites has primarily focused on website
evaluations (for a detailed review see Buhalis & Law, 2008). Only a few studies
deal with website information or content and their influence on destination image
(Gretzel, Yuan, & Fesenmaier, 2000; Jeong, Holland, Jun, & Gibson, 2012;
Kaplanidou & Vogt, 2006).

For instance, the study by Jeong et al. (2012) reveals that travel website
information significantly influences the majority of cognitive and overall desti-
nation images. Therefore the authors suggest that “DMOs need to continuously
consider the design and content of their official travel websites” (Jeong et al., 2012,
p- 25). Kaplanidou and Vogt (2006) focus on customer perspectives of website
evaluations. Their study is based on the theoretical framework of the TAM. The
structural relationships between website navigation, content and accessibility, user
characteristics, website usefulness and intention to travel were explored. As a
result, they concluded that content is the most important website characteristic.
Thus, travellers look for information about destination features, such as events and
attractions, and detailed trip planning support (deals and packages). In other words,
DMOs should focus on providing useful information and avoid useless content.
Frias, Rodriguez, and Castaneda (2008) explored the effects of information
overload in connection with website information. They found that very involved
tourists with little Internet experience tend to suffer from information overload.
Therefore, the image of a destination is worse when tourists use a travel agency and
the Internet together than when they only consult an agency.

In spite of studies indicating the importance of website content in the course of
tourists’ decision-making processes, the content itself has not been further
explored. The majority of studies dealing with travel website information focus
on the customer perspective or demand side. Yet, Tasci and Gartner (2007) claim
that more case studies explore the supply side of the image formation process.

2.3 Projected Destination Image on the Web

So far, literature analysis indicates that perceived image receives much more
attention than projected image in research. Only a handful of authors follow such
a supply-side oriented approach.

For instance, Govers and Go (2004) analysed the content of twenty Dubai-
related websites, including photographic material and text. They found discrepan-
cies in the image projected of Dubai depending on the type of organization—public
versus private forms. While DMOs focus on culture and heritage, private sector
organisations primarily promote specific facilities and activities and are conse-
quently more product-oriented. Content analysis was conducted manually. Choi
et al. (2007) also found a supply-side approach when analysing a variety of online
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tourist information sources, including user-generated content such as travel blogs.
They identified variations among the different sources and explain them by differ-
ent objectives and target audiences. For their content analyses they used the
CATPAC content analyser. Mazanec (2010) examined the co-occurrence frequen-
cies of connotative nouns and tourism-receiving country names. His study focuses
on the supply side of tourism as he explored the image projected on the Web using
automated Web queries. The tourism-receiving countries were positioned in a
common space according to their connotations conveying positive emotions.
Xiang et al. (2009) explored the semantic structure of tourist information provided
by the industry (supply side) and compared it with user queries (demand side). The
authors used predefined keywords in combination with destination names for their
queries. The content of the resulting URLs was analysed. On the other hand, they
extracted user-generated log-files from search engines to cover the demand side.
They found many mismatches between the two perspectives. As for content,
Stepchenkova and Morrison (2006) analysed tour operators’ websites about
Russia. For automated content analysis they used CATPAC and WORDER. They
found that US and Russian sites depicted different images of Russia as a tourist
destination.

The study to hand will complement this stream of research and take it further as
it analyses the content of the hyperlink text of DMO websites in order to explore
cities’ projected image.

3 Methodology

3.1 Data Collection and Description

A pre-selection of 75 European city websites was defined in advance. The cities
were selected according to their touristic impact, which is defined by the number of
bed nights in excess of one million in 2006. Additionally, Bucharest, Luxemburg,
Reykjavik and Sofia were selected as they are capital cities. The aim was to get new
insights into the content of hyperlink text and its representation on city websites. A
Web crawler' used the resulting list of city website URLSs as seeds. In July 2015, it
browsed the 75 cities’ websites and collected all the hyperlink text website users see
before clicking on a link pointing to some sub-web page of the same city’s website.
From these link elements the text visible to human users was extracted. According
to Brin and Page (2012) these link texts provide a very accurate description of
web pages.

In total, 498,633 phrases of text information were used. The resulting text corpus
was imported into the R environment for statistical computing (R Development
Core Team, 2005). Hyperlink text does not capture full sentences, at most it consists

!'See http://tourismware.com/software/spyglass/javadoc/ for the documentation.
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of short phrases, and so the whole text was split up into single terms. No informa-
tion regarding the tagging of terms, along with their parts of speech (POS), was lost.
Upper-case characters were transformed into lower-case ones and numbers were
removed, as well as XML tags, such as elements, attributes and some special
characters, by making use of the R packages Isa (Wild, 2015a) and tm (Feinerer
& Hornik, 2015a). No content was revealed for Madeira which was deleted. The
number of different terms contained in a single unadjusted city corpus ranges from
13 (Cascais) to 1834 (Innsbruck). The 143 most prominent terms were revealed by
reading in terms that show up in at least one third of the remaining 74 cities.

There might be terms that are synonyms of the 143 terms chosen (e.g. American
“center” and British “centre”). Transforming synonyms into just one term would
increase the term-document overlap. Therefore, Wordnet package (Feinerer &
Hornik, 2015b) was used to search via the Jawbone Java WordNet API library
(Wallace, 2007), offered by Princeton Princeton University (2010), for the selected
terms. The ExactMatchFilter was found not to enhance the reliability as content-
wise synonyms sometimes point in different directions. The automatic replacement
might distort the results, and manually selecting proper synonyms from the
WordNet results would not be worth the effort. Also, the ContainsFilter did not
offer appropriate solutions (e.g. when searching for ‘car’, such terms as ‘a la carte’
are provided).

Also, synsets, terms related to a specific term, did not reveal any useful results, as
nearly all of the terms are nouns and, by way of example, the opposites of adjectives
fall out of the synset logic.

Stemming words was tested using the Snowball package (Bouchet-Valat, 2013)
containing Porter’s word-stemming algorithm to reduce the complexity of words to
their radicals by erasing word suffixes. But unwanted results such as the reduction
of ‘parking’ to ‘park’, both in the list of 143 terms, led to usage of the original text.
From the separated city.txt-corpora, a term-document matrix was produced with
terms in rows and city websites in columns. Cells are filled by the frequency with
which each of the 143 terms shows up on each city’s website.

Terms not representing tourist related content were a priori sorted out according
to a list of stopwords: about, all, amp, and, around, at, best, by, com, de, do,
download, en, english, for, from, getting, here, home, how, http, in, international,
it, la, legal, more, of, on, open, other, our, see, the, to, top, us, what, where, with,
www, you and your. Reducing the number of terms by 43—100 revealed another city
without any common hyperlink text, namely Naples, which was deleted too. Thus
73 cities remained. Singular and plural terms (e.g. event and events) or content-wise
identical terms (e.g. information and info) were collapsed. These adjustments
resulted in a reduction by 13 terms and a final selection of 87 different terms
appearing on a minimum of 24 city websites. A minimum appearance constraint
on the global frequency of one third resulted in one term (weather) with a minimum
appearance on 24 different city websites. The maximum number of websites on
which a single term (info) showed up was 65. Figure 1 includes a histogram
containing these frequencies.
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The maximum absolute frequency of a term on all 73 city websites taken
together was 456 (‘info’). The latter differs from the maximum number of city
website appearances, as terms might show up multiple times on a single or on
multiple city websites. Frequencies are given in a bar chart in Fig. 2.

Two different weighting options tackling the representation of terms from
different perspectives are possible: local and global. The former alters the term
frequencies of each single city’s website and the latter alters the way in which each
single city comes into play when handling the corpora at the website level. Three
different local weightings and two different global weightings implemented in the
aforementioned R packages are in accordance with the thinking behind the data-
collection approach.

At the local level, either the frequency of terms is taken into consideration or it is
not. If desired, this results in an unmodified text matrix that strengthens the varying
appearance frequencies of single terms on different websites. Alternatively, cell
frequencies might be transformed into binary values, thus reducing information to
the pure fact of whether a term shows up at all or not. The former unmodified one
allows for argumentation tackling term strength and its dominance over website
content. The latter one eliminates the over- or underrepresentation of terms on a
single website. The most frequent term on a single city website showed up
183 times. The minimum gives zero observations. A light version in-between the
two takes the logarithms of absolute frequencies and does not stress the dominance
of outliers that much.

At the global level, characteristics of whole website corpora are taken into
consideration. For websites with many hyperlinks it is more likely that they contain
a specific term. But, overall, the detection of certain terms by a tourist is mitigated
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as this is less likely to happen if they appear on a website next to many other links. It
is more difficult to be confronted with a term on a website with a larger website tree
compared with a website containing fewer hyperlinks. Correction to achieve a
lower weighting for city corpora was done by normalizing cells according to the
following rule: “Every cell equals 1 divided by the square root of the document
vector length” (Wild, 2015b, p. 23). This corrects cell frequencies according to the
overall hyperlink text length of each city’s website corpus and transforms them into
a level comparable with other city website corpora. City websites with many
hyperlinks are no longer in a dominant position. The website with the most used
hyperlink terms is Vilnius, with 402 terms, some of them appearing multiple times.
The website with the smallest number of terms is Cascais, with four matches. The
second global weighting alternative gives the inverse document frequency, namely
“Every cell is 1 plus the logarithm of the number of documents divided by the
number of documents where the term appears” (Wild, 2015b, p. 23). This logic
“reduces the impact of irrelevant terms and highlights discriminative ones by
normalizing each matrix element under consideration of the number of all docu-
ments” (Feinerer, Hornik, & Meyer, 2008, p. 52).

3.2 Results

All the suggested weightings have their advantages and disadvantages in terms of
the desired treatment of the textmatrix. As 2 (local) x 3 (global) =6 possible
combinations between the above selected local and global weightings have their
justification, a rather conservative solution in terms of word frequencies was
applied at the local city website level. With the aim of detecting latent semantic
dimensions, a binary transformation of observed frequencies was used in the first
part of the results chapter. Figure 3 shows squared deviations from a Varimax
rotated principal component analysis (PCA), scree plots, of the local binary trans-
formation solution in combination with the two global weightings proposed.

It can be appreciated that global normalization by the document vector lengths
extracts one dominant dimension. The aforementioned local weighting in combi-
nation with a global weighting, focusing on the discrimination of single terms,
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Fig. 3 Variances explained by latent semantic dimensions

extracts much more balanced dimensions in terms of explained variance. The
reason for this might lie in the additional power of the less frequent but better
discriminating terms that disappear in the course of a normalization approach.
Consequently, the latter one, focusing on the discrimination power of single
hyperlink terms, is preferred. The location of city corpora in the two-dimensional
space, based on the standardized values in Fig. 4, gives a first impression of which
latent semantic dimensions each city website’s hyperlink content belongs to.

The interpretation of latent dimensions from biplots is quite complex, even if
pairs of less dominant dimensions are outlined in several separate plots. Therefore,
the latent semantic space will not be interpreted from a continuous level but from a
categorical one making use of hierarchical cluster analysis, applying Ward’s
method. The dendrogram in Fig. 5 distinguishes the various inherent latent dimen-
sions based on hyperlink text connections present in the city websites.

Altogether, hierarchical cluster analysis revealed 21 dimensions with weather
and sport representing two single term dimensions. The average number of dimen-
sions per city was 14.34. Thus, a mediocre discrimination between cities based on
hyperlink text information can be derived. Several groups of hyperlink terms that
can be aligned to some higher source of information and named in an appropriate
way are detected (e.g. Online information: google, twitter, facebook; Transporta-
tion/infrastructure: bus, airport, parking, car; Going out: district, nightlife, bars,
design; Sightseeing: excursions, sights; General information/trip conditions: book-
ing, online, press, guide; Trip planning: day, free, calendar, history; Cultural
resources: exhibitions, theatre, wine, website, palace, food, stay, trips, train, dis-
cover). Interpretation of some dimensions is challenging as the group of hyperlink
terms does not allow for a clear classification to a higher order concept (e.g. card,
newsletter, sightseeing, bike). Cutting the tree diagram at a lower stage would result
in more specific dimensions afflicted with some narrower content. Some of the
dimensions detected correspond with the dimensions found by Serna, Marchiori,
Gerrikagoitia, Alzua-Sorzabal, and Cantoni (2015), for instance, infrastructure, trip
conditions, natural and cultural resources. The authors used nine dimensions in
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Fig. 4 Latent semantic hyperlink space (terms and city websites)

order to categorise user-generated content. In addition to the cognitive image
component, which is referred to as perceptions (e.g. Baloglu & Brinberg, 1997;
Crompton, 1979), they also explored the conative or behavioural element of
destination image (Dann, 1996; Gartner, 1993; Pike & Ryan, 2004).

As the before mentioned results are based on a dichotomous transformation of
the text matrix, no interpretation of the representation strength of single dimensions
on each city website is possible but is obtained by analysing the unmodified
textmatrix containing the original observed frequencies. Table 1 gives a closing
example of two of the aforementioned discriminating term clusters, namely sight-
seeing and going out, and the different behaviours of two cities, namely, Salzburg
and Palma de Mallorca.

Salzburg has an overrepresentation of terms related to sightseeing compared
with Palma de Mallorca. Going-out related terms are less represented on the
website of Salzburg, yet they seem to be a must on the website of Palma de
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Fig. 5 Hyperlink term dendrogram

Table 1 Term frequencies exemplified

Excursions Sights Nightlife District Design Bars
Salzburg 2 2 0 0 0 0
Palma de Mallorca 0 2 3 1 1 1

Mallorca. This leads to the conclusion that Salzburg’s DMO is trying to promote the
image of a historic place with emphasis on the sights and museums, whereas Palma
de Mallorca highlights its nightlife and going-out possibilities.

4 Conclusion and Recommendations

As mentioned in the literature review, there are several studies analysing website
content. Thus, hyperlink text analysis has also proven to be a promising approach
and thus complements the prevalent content analyses of websites. However, only a
few studies tackle the images projected by destination managers on the Web. The
approach at hand positions cities according to the term frequencies contained in
hyperlink texts. The analysed hyperlink text collected by a Web crawler revealed
latent semantic dimensions like online information, transportation, going-out, or
cultural resources, and indicates that hyperlink text analysis can be regarded as an
adequate analytical tool for analysing a destination’s projected image. Furthermore,
it exhibits exemplarily how to draw conclusions from the resulting website content.

In addition, this study has practical implications, as hyperlink text analysis
provides a quick way of regularly checking the image communicated via websites.
DMO managers are advised to be aware of their website content, as it proves to be
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one of the most important factors influencing information searches on the Web.
Tourism information plays a crucial role in destination image formation and
therefore a DMO could present a balanced and deliberated offering of information
about its destination. A proportional mix of information on their websites seems to
be a reasonable strategy. But in terms of image positioning it can be disadvanta-
geous. Hyperlink text analysis offers an additional way to distance oneself from its
competitors if desired.

4.1 Limitations and Further Research

A limitation of the study is the presumption that hyperlink text, and link denotation,
represents website content and therefore permits indications regarding the image
positioning strategies pursued by DMOs. In the case that hyperlink denomination is
meaningless in terms of allowing conclusions to be drawn about the overall content
behind websites, this kind of analysis would distort the perception of the real image
of a city presented by its website content. Therefore, it makes no claim to offer a fair
interpretation of the cities’ online image positioning.

As mentioned in the results section the interpretation of some dimensions is
tough because the hyperlink terms do not have any commonalities on the first sight.
Categorization could be optimized using adapted ontologies (see Serna et al., 2015).

To test whether this approach is applicable to destinations in general, replication
studies should be carried out. Furthermore, a comparison study to verify image
aspects—for example an exploration of the demand side—is recommended. How-
ever, before fine-tuning the hyperlink text crawler or the analytical steps, first of all
the whole textual content of city sub-websites has to be compared with the
hyperlink text information to verify the dimensions of the proposed approach.

References

Baloglu, S. (1999). A path analytic model of visitation intention involving information sources,
sociopsychological motivations, and destination image. Journal of Travel and Tourism Mar-
keting, 8(3), 81-90.

Baloglu, S., & Brinberg, D. (1997). Affective images of tourism destination. Journal of
Travel Research, 35(4), 11-15.

Baloglu, S., & McCleary, K. W. (1999). A model of destination image formation. Annals of
Tourism Research, 26(4), 868-897.

Beerli, A., & Martin, J. D. (2004). Factors influencing destination image. Annals of
Tourism Research, 31(3), 657-681.

Beirne, E., & Curry, P. (1999). The impact of the internet on the information search process and
tourism decision-making. In D. Buhalis & W. Schertler (Eds.), Information and communication
technologies in tourism. Wien: Springer.

Bigné, J., Sanchez, M., & Sanchez, J. (2001). Tourism image, evaluation variables and after
purchase behavior: Inter-relationships. Tourism Management, 22(6), 607-616.



Automated Hyperlink Text Analysis of City Websites: Projected Image. . . 71

Bouchet-Valat, M. (2013). SnowballC: Snowball stemmers based on the C libstemmer UTF-8
library. R package version 0.5.1.

Bramwell, B., & Rawding, L. (1996). Tourism marketing images of industrial cities. Annals of
Tourism Research, 23(1), 201-221.

Brin, S., & Page, L. (2012). Reprint of: The anatomy of a large-scale hypertextual web search
engine. Computer Networks, 56(18), 3825-3833.

Buhalis, D., & Law, R. (2008). Progress in information technology and tourism management:
20 years on and 10 years after the Internet—The state of eTourism research. Tourism Manage-
ment, 29(4), 609—623.

Choi, S., Lehto, X. Y., & Morrison, A. M. (2007). Destination image representation on the web:
Contest analysis of Macau travel related websites. Tourism Management, 28(1), 118-129.
Chon, K. (1990). The role of destination image in tourism: A review and discussion. Tourism Review,

45(2), 2-9.

Crompton, J. L. (1979). Motivations for pleasure vacation. Annals of Tourism Research, 6(4),
408-424.

Crompton, J. L., & Ankomah, P. (1993). Choice set propositions in destination decisions.
Annals of Tourism Research, 20(3), 461-476.

Dann, G. M. (1977). Anomie, ego-enhancement and tourism. Annals of Tourism Research, 4(4),
184-194.

Dann, G. M. (1996). Tourists’ images of a destination-an alternative analysis. Journal of
Travel and Tourism Marketing, 5(1-2), 41-55.

Echtner, C. M., & Ritchie, J. B. (1991). The meaning and measurement of destination image.
The Journal of Tourism Studies, 2(2), 2—12.

Fakeye, P. C., & Crompton, J. L. (1991). Image difference between prospective, first-time and
repeat visitors to the Lower Rio Grande Valley. Journal of Travel Research, 30(2), 10-16.

Feinerer, I. & Hornik, K. (2015a). tm: Text Mining Package. R package version 0.6-2.

Feinerer, 1. & Hornik, K. (2015b). Wordnet: WordNet Interface. R package version 0.1-10.

Feinerer, 1., Hornik, K., & Meyer, D. (2008). Text mining infrastructure in R. Journal of
Statistical Software, 25(5), 1-54.

Frias, D. M., Rodriguez, M. A., & Castaneda, J. A. (2008). Internet vs. travel agencies on pre-visit
destination image formation: An information processing view. Tourism Management, 29(1),
163-179.

Gartner, W. (1989). Tourism image: Attribute measurement of state tourism products using
multidimensional scaling techniques. Journal of Travel Research, 28(2), 16-20.

Gartner, W. G. (1993). Image formation process. Journal of Travel and Tourism Marketing,
2(2/3), 191-215.

Goodall, B. (1988). How tourists choose holidays. In B. Goodall & G. Ashworth (Eds.),
Marketing in the tourism industry. London: Routledge.

Govers, R., & Go, F. M. (2004). Projected destination image online: Website content analysis of
pictures and text. Information Technology and Tourism, 7(2), 73-89.

Gretzel, U., Yuan, Y., & Fesenmaier, D. (2000). Preparing for the new economy: Advertising
strategies and change in destination marketing organizations. Journal of Travel Research,
39(2), 146-156.

Gunn, C. (1972). Vacationscape: Designing tourist regions. New York: Van Nostrand.

Hunt, J. (1975). Images as factor in tourism development. Journal of Travel Research, 13(3), 1-7.

Jeong, C., Holland, S., Jun, S. H., & Gibson, H. (2012). Enhancing destination image through
travel website information. International Journal of Tourism Research, 14(1), 16-27.

Kaplanidou, K., & Vogt, C. (2006). A structural analysis of destination travel intentions as a
function of web site features. Journal of Travel Research, 45(2), 204-2016.

Law, R., Qi, S., & Buhalis, D. (2010). Progress in tourism management: A review of
website evaluation in tourism research. Tourism Management, 31(3), 297-313.

Mazanec, J. A. (2010). Tourism-receiving countries in connotative Google space. Journal of
Travel Research, 49(4), 501-512.



72 C. Weismayer et al.

Moutinho, L. (1987). Consumer behavior in tourism. European Journal of Marketing, 21(10),
3-44.

Phelps, A. (1986). Holiday destination image — the problem of assessment: an example developed
in Menorca. Tourism Management, 7(3), 168—180.

Pike, S., & Ryan, C. (2004). Destination positioning analysis through a comparison of cognitive,
affective, and conative perceptions. Journal of Travel Research, 42(4), 333-342.

Princeton University. (2010). About WordNet. Princeton University. Retrieved from http://
wordnet.princeton.edu

R Development Core Team. (2005). R: A Language and Environment for Statistical Computing,
R Foundation for Statistical Computing, Vienna, available at: www.R-project.org (accessed
16 July 2015).

Serna, A., Marchiori, E., Gerrikagoitia, J. K., Alzua-Sorzabal, A., & Cantoni, L. (2015). An auto-
coding process for testing the cognitive-affective and conative model of destination image.
In I. Tussyadiah & A. Inversini (Eds.), Information and communication technologies in tourism
2015. Cham: Springer.

Stabler, M. J. (1990). The image of destination regions: Theoretical and empirical aspects.
In B. Goodall & G. Ashworth (Eds.), Marketing in the tourism Industry: The promotion of
destination regions. London: Routledge.

Stepchenkova, S., & Morrison, A. M. (2006). The destination image of Russia: From the online
induced perspective. Tourism Management, 27(5), 943-956.

Tasci, A. D. A., & Gartner, W. C. (2007). Destination image and its functional relationships.
Journal of Travel Research, 45(4), 413-425.

Wallace, M. (2007). Jawbone Java WordNet API. Retrieved from http://mfwallace.googlepages.
com/jawbone

Wang, Y., & Fesenmaier, D. (2004). Towards understanding members’ general participation in
and active contribution to an online travel community. Tourism Management, 25(6), 709-722.

Wild, F. (2015a). An Open Source LSA Package for R. R package version 0.73.1.

Wild, F. (2015b). An Open Source LSA Package for R. Reference manual.

ITB World Travel Trends Report 2014/2015 (n.d). Retrieved July 25, 2015, from http://www.it-
berlin.de/media/itb/itb_dl_de/itb_itb_berlin/itb_itb_academy/ITB_2015_WTTR_Report_A4_
4.pdf

Xiang, Z., Gretzel, U., & Fesenmaier, D. (2009). Semantic representation of tourism on the
internet. Journal of Travel Research, 47(4), 440-453.


http://www.it-berlin.de/media/itb/itb_dl_de/itb_itb_berlin/itb_itb_academy/ITB_2015_WTTR_Report_A4_4.pdf
http://www.it-berlin.de/media/itb/itb_dl_de/itb_itb_berlin/itb_itb_academy/ITB_2015_WTTR_Report_A4_4.pdf
http://www.it-berlin.de/media/itb/itb_dl_de/itb_itb_berlin/itb_itb_academy/ITB_2015_WTTR_Report_A4_4.pdf
http://mfwallace.googlepages.com/jawbone
http://mfwallace.googlepages.com/jawbone
http://www.r-project.org/
http://wordnet.princeton.edu/
http://wordnet.princeton.edu/

E-Government Relationships Framework
in the Tourism Domain. A First Map

Nadzeya Kalbaska, Tomasz Janowski, Elsa Estevez, and Lorenzo Cantoni

Abstract Overlooking the importance of governance features and rapid develop-
ments of Information and Communication Technologies (ICTs), surprisingly, there
is very little record of academic research on the use of ICTs within destination
governance and online communication by tourism governments. This research
focuses on the government and policy layer of the tourism domain exploring
existing applications, while proposing an Electronic Government (e-Government)
framework for the tourism area. The following major stakeholders’ interactions
were distinguished: Governments to Governments, Governments to Citizens, Gov-
ernments to Businesses, Governments to Non-profits, Government to Employees,
and Governments to Visitors. The proposed framework outlines rules and regu-
lations of ICTs and the tourism industry on regional, national, and international
contexts, with cases of ICTs applications for innovating institutional structures and
procedures, and ensuring participation in tourism-related governance processes. It
provides a common ground for discussing e-Government matters within the tourism
domain as well as it outlines future research possibilities.

Keywords e-Government ¢ eTourism * Tourism policy * Public governance

1 Introduction

ICTs have changed the way in which citizens, companies and governments interact
and co-exist. ICTs developments have changed operational and strategic practices
of organizations at the global level and have altered the competitiveness of com-
panies and regions globally. The tourism domain is not an exception. ICTs are
bringing positive changes and facilitating the tourism visitor experience before,
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during and after the trip, and are changing and enhancing business processes on the
marketing, sales and distribution levels. At the same time, new technological
developments and their further spread within the tourism domain, such as sharing
economy services [e.g. Airbnb www.airbnb.com, Uber www.uber.com (Oct.
26, 2015)] have brought up a number of unsolved issues, for instance comparable
regulations and taxation, security, safety, as well as waste management. In addition,
there are critical concerns related to data privacy, especially with data collected by
hotel chains, transportation and telecommunication companies as well as by OTAs.

The tourism domain emphasizes two very critical challenges of (e) Government.
On one side, it presents several new cases and business models, which need to be
regulated either by applying existing regulations or by developing new ones,
particularly related to all those services facilitated by or provided through ICTs.
On the other side, it stresses the issue of jurisdiction: while governments rely on
given spaces where they have the right to exercise their jurisdiction, digital techno-
logies are ignoring such physical borders (Kulesza, 2015). The above-mentioned
issues, along with the use of public goods by private tourism companies; need clear
policy practices and regulations, in order to promote a sustainable and harmonious
tourism development. In addition to new challenges, and neglecting the increased
use of ICTs by Destination Management Organizations (DMOs), responsible bod-
ies for tourism destinations, and other tourism enterprises, a shortage of research
and understanding of the development of e-Government practices in the tourism
sector has been acknowledged (Gretzel, Fesenmaier, Formica, & O’Leary, 2006;
Sigala, 2011; Spyriadis, Buhalis, & Fyall, 2011).

Based on the discussions above, the regulatory and governance cornerstones for
the usage of ICTs in tourism related activities should be examined in order to
identify problems and challenges to be resolved, best practices to be localized and
adopted, as well as to better illustrate the tourism-related issues that might contri-
bute to sustainable development, including environmental, economic, social and
cultural sustainability.

The benchmarking and assessment of e-Government applications, as well as the
proposal of a framework for such analysis is necessary in order to monitor the
performance and progress of the tourism sector, to outline rules and regulations of
the ICTs and tourism development on regional, national, and international contexts.
Such a framework could assist academics, tourism industry representatives and
tourism governance bodies, baffled by the hype of e-Government practices, to
create and utilize e-Government initiatives and tools applicable in the tourism
domain.
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2 Literature Review

2.1 Travel and Tourism Industry

Tourism industry is composed by public and private stakeholders, who are admin-
istratively isolated from one another and in several cases might have different and
even (partially) conflicting goals. While private companies have corporate perspec-
tives, such as how to increase the number of tourists and generate profit, at the same
time they are exploiting public goods, such as green areas, water resources, cultural
heritage of the cities, etc. Due to the dynamics of different stakeholders’ interests,
tourism destinations are very challenging entities to manage. Although the various
stakeholders have numerous linkages and interdependencies, cooperation among
them is extremely difficult, as stakeholders have different development visions
(Padurean, 2010). In that respect, policy is particularly important, and therefore
the application of the governance perspective in the tourism domain can be
beneficial.

2.2 e-Government

e-Government is one of the most remarkable notions introduced in the field of
public administration in the late 1990s, and initially not “clearly defined and
understood among scholars and practitioners of public administration” (Moon,
2002, p. 425).

It refers to the use of ICTs, and in particular, the Internet, by governments and
public administrations at all levels to provide digital services to citizens, govern-
ment employees, businesses and other agencies. E-Government has been defined by
OECD as “the use of information and communication technologies, and particu-
larly the Internet, as a tool to achieve better government” (OECD, 2003, p. 23). It is
meant to increase effectiveness, efficiency, and transparency of public institutions,
as well as to improve relationships with citizens and other stakeholders.

While many authors acknowledge that e-Government applications and services
can be mapped according to their complexity and pervasiveness (e.g.: Laynea &
Leeb, 2001; Moon, 2002; UN, 2015). Janowski (2015) identifies four many phases
of ICTs adoption by public entities, with corresponding goals for each stage (see
Table 1).

The latest and most advanced stage, “Policy-Driven Electronic Governance” is
not just focused on improving the relationships between government and its con-
stituencies but on improving the conditions of these constituencies by empowering
them through “better organization within government and improved relationships
with government due to transformative use of technology”. Depending on both
location and sector, the stage focuses on considering specific contextual
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Table 1 Digital government evolution (Janowski, 2015, p. 427)

Phases Context Goals

Phase 1 | Technology in Technological | Increasing the quality and efficiency of
government internal government operations

Phase 2 | Electronic Organizational | Delivering public services across
government traditional and electronic channels

Facilitating administrative and institutional
reform in government

Phase 3 | Electronic Socio- Engaging citizens and other non-state
governance economic actors in decision-making processes

Phase 4 | Policy-driven elec- Context- Supporting policy and development goals
tronic governance specific in specific locations and sectors

characteristics and tailoring “its responses to the needs and circumstances of this
context in terms of the choice of locally-relevant and/or sector-specific goals,
locally-acceptable and sector related -feasible ways of pursuing such goals, and
managing the impact of meeting such goals on the local environment and sector
involved” (Janowski, 2015, p. 429).

2.3 e-Government in the Tourism Sector

Tourism and hospitality definitely provide a major application context for Policy-
driven Electronic Governance. Already in 2005, a survey done among Americans in
order to evaluate citizens interactions and phases of e-Government adoption
(Reddick, 2005) showed that getting tourism and recreational information was the
most common service obtained by individuals visiting a government web site
(77.3 %), followed by doing research for work or school (69.8 %).

Neglecting increasing use of ICTs by managers of tourism destinations, shortage
of research and understanding of developing e-Government practices in the tourism
sector has been acknowledged (Gretzel et al., 2006; Sigala, 2011; Spyriadis et al.,
2011). Furthermore, marketing oriented studies are not taking into consideration
“the analysis of the coordination between different hierarchy levels (regional,
national and supra-national) of tourism development” (Go & Trunfio, 2011,
p. 14). According to Patelis, Petropolous, Nikolopoulos, Lin, and Assimakopoulos
(2005) in spite of the fact that e-Government has enormous potential to improve and
advance the interactions between citizens, business and government, the full poten-
tial of it in the tourism domain has yet to be determined.

Reviewed literature presents only a few research projects that have explored the
use of ICTs for governance related activities within tourism sector.

A case of how ICTs can be related to tourism governance has been proposed by
Patelis et al. (2005). They have discussed the importance of tourism online statis-
tical data, as a powerful e-decision support system for tourism demand analysis and
forecasting. In their research, a software designed by the Greek National Tourism
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Organization for the tourism demand forecasting has been presented. According to
Patelis et al. (2005, p. 136), “government is the key holder of the majority of crucial
databases in the tourism market, as tourism data is gathered from local governmen-
tal organizations and stored using a distributed or central storage scheme”. This
data is crucially important for hoteliers, tour operators, transportation players,
especially within decision-making processes and accurate forecasts of tourism
demand (Wober, 2003).

Go and Trunfio (2011) looked at the electronic governance services provided by
the public and private sectors, while presenting a case study by Trentino (Italian
regional DMO) and the way this website is used for a centralized governance
approach. The website is being used not only for promotion and marketing of a
tourism destination, but also for the reinforcement of the destination brand symbol,
“enhancing stakeholders’ relations, and monitoring trends to support strategic
decisions” (Go & Trunfio, 2011, p. 16).

Another case of ICTs usage for governmental practices within tourism domain
has been proposed by Yang (2010), who has conducted research work on the current
state of governmental online applications within local tourism industry in China,
while looking at the local tourism information offered by governmental offices.

Sigala and Marinidis (2010, p. 235) have looked at destination management and
ICTs from the web 2.0 and e-Democracy perspectives. They believe that “destina-
tion management is a collaborative process requiring DMOs to reconcile the
diverging interests of various stakeholders and actively involve them in decision
and policy making processes. Web 2.0 tools and e-democracy applications
empower DMOs to further enhance the role and participation of tourism stake-
holders in such collaborative processes”. Moreover, Sigala (2011) has evaluated in
her research at how social media are being used for crisis management within
tourism domain.

In the research proposed by Adukaite, Gazizova, and Cantoni (2014), the case of
165 National Tourism Offices or Ministries of Tourism is presented. The authors
looked at how the latter ones do cover needed information and requirements for
foreigners in order to enter the country as tourists. It is argued that such information,
its availability, completeness and currency, can help to better serve potential
travellers and eventually to enhance a country’s economy and the wellness of its
own citizens.

Existing research presents sporadic successful cases, while a holistic approach to
the evaluation of existing (e-) Governance processes has still to be undertaken.
Indeed, the government and policy levels have recently been indicated by the
editorial board of the Journal of Information Technology & Tourism (Werthner
et al., 2015) as a strategic category for future research issues within eTourism. The
following sub-categories were identified as the most critical ones to be looked at by
research in the future:

» Sustainability of the tourism ecosystem
e Data privacy issues
* Freedom of movement and personal safety for travellers and tourists
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» Self-governance of public bodies, and
« Fairness for all involved tourism stakeholders.

We believe that in order to better define and explore specific issues, researchers,
practitioners and policy makers might benefit from a map of the overlapping area
between eTourism and e-Government. Such a tool should provide a common
framework useful not only to analyse given sub-topics, but also to design and
develop suitable Policy-Driven Electronic Governance programmes and initiatives
for the tourism and hospitality domain.

After analysing major government stakeholders and the relevance of such
stakeholders to the Tourism domain, we propose to study a framework
distinguishing six different relationships (1) Government to Government (G2G),
(2) Government to Citizens (G2C), (3) Government to Businesses (G2B), (4) Gov-
ernment to Non-profit Organizations (G2N), (5) Government to Visitors (G2V), and
(6) Government to Employees (G2E). Such relationships were identified based on
several existing frameworks, as presented in the following section.

2.4 e-Government Relationships Framework

There are six major types of relationships that have been distinguished between
governments and their stakeholders, as shown in Table 2. The first category
includes other governments and public administration offices, operating within
the same country or outside. The second category includes citizens living in the
country, region or state. The third category involves businesses that are functioning
on the ground where public administration provides regulations. The fourth cate-
gory involves non-profit and non-government organisations (NGOs). The fifth one
features employees of the public administration offices; while the last category

Table 2 e-Government relationships

e-Government relationship Description

Government to government

(G2G)

Includes interactions with other governments and public
administration bodies, operating within the same country or
outside

Government to citizens (G2C) | Includes interactions with citizens living in the concerned

country, region or other administrative unit

Government to businesses Involves interactions with businesses that are functioning

(G2B)

within the jurisdiction of the public administration

Government to non-profits
organizations (G2N)

Involves interactions with NGOs and non-profit organizations
that are functioning within the jurisdiction of the public
administration

Government to employees
(G2E)

Features relationships with the employees of the public
administration

Government to visitors (G2V)

Involves individuals who are visiting the state, for instance
international travelers
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involves non-residents, for instance international travellers. All six categories are
discussed in details below.

2.4.1 Government to Government

The goal of G2G relationships is to promote collaboration between government
agencies, mainly to deliver seamless, one-stop services, and to make more efficient
use of whole-of government resources. The interactions between government
organizations can take place at different government levels—Ilike national, provin-
cial and local, and between different departments and authorities. To collaborate,
government and policy agencies need to provide services to each other, e.g. services
enabling information sharing between government agencies (Estevez, Fillottrani,
Janowski, & Ojo, 2011). Hiller and Belanger (2001, p. 15) suggest that “there are
substantial gains from conducting some of these transactions online”. These rela-
tionships can include new forms of record keeping, which help governments to be
more interactive, or better deliver services constituency. Such interaction can
happen within one country, but also between different states. Cases worth men-
tioning are sharing of big and open data collected by local governments with
national agencies to enhance policy-making, and sharing data between states to
ensure safety globally or to provide support to border regulations enforcement.

2.4.2 Government to Citizens

The goal of this relationship is to “establish or maintain a direct relationship with
citizens” (Hiller & Belanger, 2001, p. 14) while offering them a variety of
ICT-enhanced services in an efficient and economical manner, and strengthen the
relationship between government and citizens while benefiting from the use of
ICTs. G2C interactions include possibility to exchange instant messages directly
with public administrators, electronic votes, possibility to declare taxes online as
well as an option of paying city utilities online (online transactions), electronic
signatures, name or address changes, renewal of the driving license, etc. As an
example, the United States’ official web portal on housing and community [www.
usa.gov/housing (Oct. 26, 2015)] provides information and services helping citizens
to find and keep a home.

2.4.3 Government to Businesses

Businesses can benefit from several online services offered by governments. The
goal of this relationship is to reduce difficulties for businesses to interact with
governments—e.g. for registering a new company, for paying taxes, for applying as
government provider, etc. while providing them with immediate information and
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enabling digital communication. According to Hiller and Belanger (2001, p. 14)
“efficiencies can be achieved by reducing paperwork, mailings, and time delays, to
name a few. Agencies could also group together (like consumer buying groups) to
negotiate better prices”. Important online services that are offered by governments
to businesses include: paying taxes online; providing business-relevant information
and statistics (e.g. important for forecasting); publishing government regulations
through online channels, such as websites and mobile applications. E-tender and
e-procurement programs are also becoming one of the fastest growing areas of
government-business interactions as they can save time and financial resources for
both actors. Another area of government-business interactions is related to govern-
ment’s role of platform provider, delivering an eco-system to facilitate businesses,
as well as other actors, to contribute to the co-creation of public services (Janssen &
Estevez, 2011).

2.4.4 Government to Non-profit Organizations

The rapport between governments and non-profit organizations has been introduced
by Fang (2002) as when governments provide information and communication to
non-profit organizations, political parties and social organizations, for instance in
terms of legislations, or possible financial support and funding.

2.4.5 Government to Employees

The relationships between public administrations and their employees while using
ICTs is similar to the way businesses have relationships with their employees. The
goal of these interactions is to offer employees of government offices a range of
online tools, sources, and articles that help them maintain communication with the
government. For instance, “government agencies can use an intranet to provide
information to their employees and can typically allow some online transactions
with their employees if they have the proper technological architectures” (Hiller &
Belanger, 2001, p. 14.).

Public administrations can maintain online records of personal information of
their employees or create shared platform for internal documentation, so to promote
paperless interactions. Travel reimbursements forms or new working regulations
can also be implemented online.

2.4.6 Government to Visitors

This relationship addresses interactions between government agencies and visitors
to the country, region or city—for instance international visitors or travellers
(Estevez, Fillottrani, & Janowski, 2007). G2V services include informational ser-
vices explaining visitors how to move around in a country. The use of ICTs for visa



E-Government Relationships Framework in the Tourism Domain. A First Map 81

application and issuing, for online booking of activities in national parks, or cultural
events are also examples of such type of relationship.

3 e-Government Relationship Framework in the Tourism
Domain

The six relationships explained in Sect. 2.4 are used as the basis for illustration and
analysis of existing e-Government applications delivering services to six main
stakeholders within the travel and tourism domain. As a whole, the six type of
relationships comprise the proposed e-Government Relationship Framework in the
tourism domain. Each of them is explained below.

3.1 Government to Government

As previously indicated, this relationship includes communication and collabora-
tion interactions between a government and other public entities, benefiting from
ICTs advancements. While the statistical informational services provided by
UNWTO [www2.unwto.org/facts/eng/vision.htm (Oct. 20, 2015)] come immedi-
ately to mind, another remarkable example of such G2G services within the tourism
domain can be the statistical dashboard provided by the European Travel Commis-
sion [www.etc-dashboard.org (Oct. 20, 2015)], a consortium of 33 European
national offices of tourism. This online tool provides tourism statistics and other
information relevant to monitor tourism development in Europe and in several
selected source markets. The dashboard allows European tourism national and
regional governments to have an overview of current trends on traveller’s behaviour
through constantly updated statistical charts, so this data can be used within
decision-making processes and accurate forecasts of tourism demand on the
European level.

Another example can be taken from the perspective of a DMO, an institution
which manages all involved stakeholders within tourism development. ICTs in this
case can be used by National Tourism Offices, to create and provide Destination
Management Systems (DMS) for the use of local tourism offices. This allows a
centralized approach on information collection and its further provision and dis-
semination. Switzerland National Tourism Board and its DMS can be such an
example (Inversini, Briilhart, & Cantoni, 2012).
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3.2 Government to Citizens

This type of e-Government relationship presents a communication link between a
government agency and individuals living in a county (e.g. citizens and residents).
Here the government is working on the provision of information and support to its
own citizens while they are travelling abroad. For instance, the Italian Ministry of
international relations curates two services for its citizens. The first one—Viaggiare
Sicuri [www.viaggiaresicuri.it (Oct. 22, 2015)], presents information on health,
security and safety in tourism destinations around the world, so Italian citizens can
access relevant and trusted information before travelling abroad. The second one—
Dove Siamo Nel Mondo [www.dovesiamonelmondo.it (Oct. 20, 2015)], requires
proactive action of citizens to inform the government about their travel plans before
they go to potentially dangerous destinations, so that, in case of a crisis, the
concerned embassy can be more effective and efficient in retracing and assisting
Italian citizens.

On the other site, governments can crowd source from their citizen new tourism
development ideas for the city or the country, as in Vancouver, Canada [www.
vancouver.ca/green-vancouver/greenest-city-action-plan.aspx (Oct. 20, 2015)].

3.3 Government to Businesses

This level of relationship analyses interactions between a public administration and
the private companies that operate within its jurisdiction.

Within the tourism industry, ICTs are already being used by governments
mainly for the provision of online updated information to companies working in
the sector, as well as for the delivery of other general online services e.g.: taxation,
authorization. At the same time, governments can offer shared platforms for
eCommerce; for instance, for online sales of national hotel rooms, as Switzerland
National Tourism Board [www.myswitzerland.com (Oct. 20, 2015)] or Japan
National Tourism Organization [www.jnto.go.jp/eng/arrange/accomodations (Oct.
20, 2015)] are already doing. On the other hand, several DMOs globally are taking
the responsibility of providing online education and training to the businesses
working in the tourism sector. Starting from online training activities for national
and international travel trade on how to sell a country or region as a tourism
destination [www.elearning4tourism.com (Sept. 05, 2015)], currently provided by
more than 75 nationals DMOs (Kalbaska, 2012); or provision of online training
courses for hospitality businesses on how to boost accessible tourism [Scotland
Tourism Office—www.visitscotland.org (Sept. 08, 2015)].
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3.4 Government to Non-profit Organizations

Current type of relationship includes collaboration activities between governments
and non-profit organizations. Within tourism domain the role of National Science
Agencies, which do support research and development activities of tourism related
projects, shouldn’t be underestimated. An example of the Swiss National Science
Foundation [www.snf.ch (Sept. 05, 2015)] can be mentioned as it provides funding
for research within the tourism domain. On the other hand, development agencies
[e.g.: USAID—www.usaid.gov (Oct. 23, 2015)] are providing supports for NGOs
interested in managing tourism-related projects.

3.5 Government to Employees

This type of relationship includes collaboration activities by using ICTs between a
government agency and its employees. Tourism sector is not an exception, here also
intranets, online communication tools and online records of personal information of
the workers can be employed. Below, two cases are illustrated. The first example
comprises corporate elearning courses (Cantoni, Kalbaska, & Inversini, 2009),
which can be used by the tourism governments or ministries of tourism in order to
provide online training and education to their employees. Employees who are
already working for the national or local tourism governments can be trained, for
instance on new regulations. Another example is the online training platform
offered by the Technology Integration Division (USA) [www.fieldsupport.dlific.
edu (Sept. 05, 2015)]. It has been launched in order to prepare government officers
for intercultural encounters. These training series aim at promoting cultural aware-
ness and raising understanding of the people and social customs inherent to various
nations and at providing language support for government employees.

3.6 Government to Visitors

Government to Visitors relationships involve delivering services through the use of
ICTs to individuals who are going to visit or are actually visiting the state or city,
for instance international travellers. Technological innovations have been exploited
extensively in this domain, especially through the provision of information online
and digital marketing to prospects/tourists. National, regional and local tourism
portals are used, along with mobile apps and online campaigns. An example of such
campaign can be Your Singapore [www.yoursingapore.com (Sept. 05, 2015)].
Another way of using ICTs by governments in order to enhance the experience
of visitors to the country is the provision of visa information and e-visa initiatives,
for instance in India [www.indianvisaonline.gov.in/visa/tvoa.html (Oct. 18, 2015)]
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Table 3 Illustration of e-government relationships in the tourism domain

e-government

relationship Examples in tourism

G2G Online tourism statistics, Destination Management Systems

G2C Online travel safety portal; visa services, crowdsourcing ideas for tourism

G2B Shared e-commerce platforms, platform for innovative tourist services,
geographical information systems (GIS) for business to advert their
location

G2N Governmental funding for the implementation of the tourism related
projects

G2E Online training platform and courses, visa services for government
diplomats

G2V Mobile apps providing guidance and cultural references to visit touristic
places in a city, visa informational services

or in the USA [www.esta.cbp.dhs.gov/esta (Oct. 18, 2015)]. In the American case,
the interface is provided in 23 languages, a service that could not be offered at a
physical border.

Finally, Table 3 summarizes examples of e-Government interactions in the
travel and tourism domain.

4 Conclusions, Limitations and Future Research

New ICT developments are constantly providing new business opportunities within
tourism industry, which might create complex situations that need to be guided.
Public governance, including interactions between government and various
non-state actors collaborating with government, as well as the public policy dimen-
sion of the tourism domain need to be further explored in order to outline rules and
regulations about the use of ICTs for tourism development on regional, national,
and international contexts.

This research has proposed a framework of six levels of e-Government relation-
ships within the tourism domain, namely: (1) Government to Government, (2) Gov-
ernment to Citizens, (3) Government to Businesses, (4) Government to Non-profit
Organizations, (5) Government to Employees, and (6) Government to Visitors. The
paper has reviewed several cases within the tourism industry to illustrate the
proposed categories. The illustrated cases aim to raise awareness and to inform
decision making on conceiving e-Governance in the tourism industry, whether on
the national, provincial or local level. When decision makers need to approach a
problem related to the travel and tourism domain, the illustrated cases can enhance
their decision making processes by raising their awareness about the various
stakeholders involved, services that can be provided to them, and the various
e-Governance relationships to be considered by a government agency when plan-
ning a tourism-related policy or programme.
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A limitation of this paper refers to the conceptual review conducted rather than
undertaking an empirical study, which stems from the nascence of e-Government
applications in the tourism domain.

Given the dawning of e-Government research, future research opportunities
abound across several disciplines, including eTourism. Further research could go
beyond just the mapping of existing applications. It will need to look at how such
relationships are performed, how they increase or slow down the performance of the
sector/organization in different national and institutional contexts, and in what
ways can ICT enhance the performance and impact of such mechanisms. Further
empirical studies may evaluate additional aspects of e-Government—e.g. security
and privacy of tourism-related data; and the policy level the tourism industry—e.g.
ICTs for green tourism, among others.
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The Role of Information Quality, Visual
Appeal and Information Facilitation
in Restaurant Selection Intention

Salmalina Salleh, Noor Hazarina Hashim, and Jamie Murphy

Abstract The emergence of smartphones, with their multiple functions and appli-
cations, are changing behaviour in many ways, particularly among the Gen
Y. Instagram, a photo-based application, allows smartphones users to share picture,
write comments and include #hashtags in their posts. Drawing upon Consumer
Socialization Theory (CST), this paper proposes a framework to understand how
this new electronic word of mouth platform affects young consumer’s restaurant
selection. In addition, this paper investigates the mediating role of perceived
diagnosticity on restaurant selection intention. Academically, this paper adds to
the paucity of research on photo-based social media, particularly in developing
countries, and extends the application of CST to online consumer behaviour
research. Moreover, this paper offers ideas for restaurant operators to develop
effective social media marketing strategies.

Keywords Instagram « eWOM ¢ Perceived diagnosticity « Restaurant selection ¢
#Hashtags « Consumer behaviour

1 Introduction

The rise of digital technologies, such as the Internet and social media, are changing
how consumers communicate and socialise. Research confirms the Internet’s role,
especially social media, as new socialisation agents influencing young adults’
consumer behaviour (Liang, 2013; Schivinski & Dabrowski, 2014). Online reviews
via social media, a form of electronic word of mouth (eWOM), allow socialisation
through virtual communities among people who know one another and strangers
(Muratore, 2008; Okazaki, 2009).

This study draws on the Consumer Socialisation Theory (CST) as a theoretical
framework because of its suitability to predict the power and outcomes of
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consumer-to-consumer information transmission among young adult consumers.
Ward (1974) developed the CST to help understand the socialisation process among
youth as consumers (Ali & Siraj, 2014; Fan & Li, 2010). The theory argues that
skills, knowledge and attitudes develop through consumer socialisation agents such
as parents, children, colleagues, relatives, friends and neighbours (Kim, Lee, &
Tomiuk, 2009).

Researchers have discussed that known contacts such as parents and peers are
key forces affecting consumer socialisation (Ghazali, 2010; Kerrane, Bettany,
Kerrane, Lee, & Dobscha, 2015). The advancement of Internet technology allows
people to communicate globally with unknown contact and studies found that these
unknown contacts also influence consumer decision making (Levin & Cross, 2004;
Zhu, Chang, & Luo, 2016). Until recently, there seems no research investigating the
relationship between eWOM provided by unknown sources as a socialisation agent
and consumers’ restaurant selection intention.

In addition, research of image-based social media sites, such as Instagram, is in
its infancy. The increased popularity of these photo-based social media has scholars
and marketers questioning the effectiveness of text versus images in promotional
media and consumer purchasing of goods and services (Dunphy, 2014). A study
comparing text and image-dominant advertising by Lewis, Whitler, and Hoegg
(2013) suggests that text and image advertising are interdependent in delivering a
promotional message.

Despite tourism and hospitality studies investigating eWOM, there is limited
research on different eWOM elements and consumer restaurant selection. The
combination of growth in the restaurant sector and the advent of mobile and Internet
technologies allows guests to share their dining experiences with others on social
networking sites. Consumers post photos, leave comments, tag other users, and add
hashtags, which then inform others (Hoffman & Novak, 2012). From the post, other
users can see the pictures and read the comments, and some may intend to visit the
restaurant.

To help fill this gap, this conceptual study assumes that three eWOM elements—
information quality, visual appeal, and information facilitation—from unknown
contacts influence restaurant selection intention, based on consumer socialisation.
Information quality refers to textual information on a post while visual appeal refers
to customer perceptions on photos provided by Instagram users. Finally, informa-
tion facilitation refers to the role of hashtags in facilitating information search on
Instagram.

In addition, this paper proposes diagnosticity as a mediating variable in con-
sumer decision-making. Academics often define perceived diagnosticity as infor-
mation helpfulness for assessing product quality and performance (Mudambi &
Schuff, 2010). The advancement of Internet technology allows people to commu-
nicate globally with unknown contacts, but questions on the perceived diagnosticity
of information remains.

Practically, the proposed variables and framework help restaurants review and
improve their social media marketing strategy. Academically, this paper expands
CST theory to unknown contacts’ social media influence in young consumer
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decision-making and adds to the limited restaurant social media studies, particu-
larly in a developing country, Malaysia. Specifically, this study investigates:

1. The relationship of information quality, visual appeal, and information facilita-
tion features on perceived diagnosticity, and,;

2. The mediating effect of perceived diagnosticity on the relationship among
information quality, visual appeal, and information facilitation with restaurant
selection intention.

The following section reviews related research, leading to a conceptual frame-
work and accompanying propositions.

2 Literature Review and Propositions

2.1 Information Quality

Consumer behaviour literature agrees on information’s role in consumer decision-
making (Cox, Burgess, Sellitto, & Buultjens, 2009; Gao, Zhang, Wang, & Ba,
2012). Quality information helps consumers access product quality, reduce pur-
chase risk and increase the intention to purchase.

Before the Internet and information technologies came of age, consumers
obtained information offline. For instance, in tourism marketing, brochures were
an important information source widely utilised by tourist (Getz & Sailor, 1994;
Yamamoto & Gill, 1999). Besides brochures, printed advertising, radio, television,
product trials, samples, demonstrations, and word of mouth are examples of offline
information sources in consumer decision making (Unni, 2000).

Since the existence of websites, there has been an explosion of websites with a
tremendous amount of information, high and low quality, as well as misleading
information (Flanagin & Metzger, 2007). The increasing number of websites
nowadays has necessitated the need of measurement criteria to evaluate website
information quality (Hasan & Abuelrub, 2011).

Unlike websites, online reviews or eWOM via social media differ in
organisational control. It is difficult for organisations to persuade consumers to
provide high quality information. Thus, researchers began to extend the information
quality dimensions of social media such as believability, objectivity, reputation,
sufficiency, timeliness, relevancy, understandability, completeness, accuracy, con-
sistency and value-added (Filieri & McLeay, 2014; Wu, Van Der Heijden, &
Korfiatis, 2011).

Researchers agree that consumers will perceive an online review or eWOM as
diagnostic if the review facilitates consumer product evaluation prior to purchase
(Mudambi & Schuff, 2010; Qiu, Pang, & Lim, 2012). Perceived diagnosticity is
information helpfulness for assessing product quality and performance (Mudambi
& Schuff, 2010). Studies confirm the positive effect of information quality on
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perceived diagnosticity. For instance Filieri (2015) found that information quality
in eWOM confirmed the positive influence of information diagnosticity. Hence,
information quality seems a key predictor of perceived diagnosticity. Extending the
positive eWOM and perceived diagnosticity findings to Instagram, where users post
reviews and share information and comments, this paper proposes that:

Proposition 1: Information quality provided by Instagram users positively affects
perceived diagnosticity.

2.2 Visual Appeal

The past two decades have witnessed an increase interest in visual appeal, espe-
cially in advertising research (Kisielius & Sternthal, 1984; Mitchell, 1986). Visual
appeal may appear as pictures, photos, images or videos that can display informa-
tion in multiple ways including different sizes, angles, perspectives, movement and
animation. In marketing, visual appeals such as product pictures or videos play a
vital role in attracting customer attention and influencing decision-making (Lee &
Shin, 2014; Teng, Ye, Yu, & Wu, 2014). Visual appeals can change beliefs about a
good or service and are an element in eWOM communication (Kim & Lennon,
2008).

The use of pictures has been in advertising since at least the 1950s (Messaris,
1996). Pictures in advertisements support the verbal information. In destination
marketing for example, research has shown that visual information through pictures
is more memorable than verbal information (Babin, Burns, & Biswas, 1992). In
addition, studies demonstrate that pictures in advertisements enhance advertise-
ment recall if the verbal information provided is insufficient (Pieters & Wedel,
2004). Researchers agree that pictures surpass text in recalling goods and services
(Clow, James, Kranenburg, & Berry, 2006).

A new application of pictures, photo based social media such as Instagram, are
changing how people interact with photos and brands. Many companies, such as
Forever21 and Nike, use Instagram heavily to market their products and brands, and
interact with their followers (Miles, 2013). In the service industry, photos reduce
consumer uncertainty about the product and reduce the risks associated with
intangibility. For instance, pictures of food often stimulate food selection (Laska,
Freist, & Krause, 2007). Pan, Zhang, and Law (2013) found that hotel pictures were
important in helping consumer decision making, confidence and product
evaluation.

Song and Kim (2012) suggested that compared to smaller photos, bigger photos
help increase consumer purchase intentions. A study by Yoo and Kim (2014) found
that the presence of pictures online, facilitate consumers’ virtual product experience
and can help form positive images that lead to purchase intention. A study by Jiang
and Benbasat (2004) indicated that visual information helps enhance perceived
diagnosticity of products, and thus increase consumer confidence and belief in their
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product choice. The above discussion suggests that visual appeal can be diagnostic
if the visual helps consumers’ access product quality prior to purchase intention.
Thus:

Proposition 2: Visual appeals will affect perceived diagnosticity.

2.3 Information Facilitation

Facilitation refers to assisting in a task (Kim, Wang, & Ahn, 2013). Hashtags
facilitate social media users in many ways, such as finding topical content. The
hashtag keywords help users in diverse social media identify and form communi-
ties, and allow newcomers to join the communities. Hashtags, with the symbol “#”
followed by keywords, acronyms or phrases with no spaces, allows users to classify
a post and provide topical information easily and instantly. For example, users
could add #Malaysiafood and #Nasigoreng to a posted picture of the popular
Malaysian dish containing fried rice.

Moreover, appropriate keyword hashtags can provide useful information.
Researchers have explored emerging hashtag functions. Gupta, Li, Yin, and Han
(2010) suggest four reasons people tag, namely to facilitate description, navigation,
interest sharing and exposure. Chang (2010) applied the Diffusion of Innovations
theory to investigate hashtag adoption in Twitter. The study confirmed that hashtags
help enhance findability, accessibility and navigation to facilitated users’ informa-
tion search.

The use of hashtags has become popular among social media users and poten-
tially creates a new form of eWOM marketing (Oosterveer & Van Aquinostraat,
2011). The heavy use of hashtags indicates its reliance by users in information
gathering and sharing activities. Nonetheless, not all social media or social network
sites have this features. At present, only Twitter and Instagram actively use this
function. The characteristics of hashtags facilitates consumer information search
and help simplify the search activities. Therefore, as the hashtags provide extra
information and picture descriptions, the authors propose that,

Proposition 3: Information facilitation provided by the #hashtags in Instagram will
affects perceived diagnosticity.

2.4 Perceived Diagnosticity

Perceived diagnosticity is a subset of information processing (Feldman & Lynch,
1988). Consumers form judgements or make purchase decisions based on informa-
tion from different sources, such as advertising, promotional material, word of
mouth, media or salespeople. In consumer behaviour, the term diagnosticity is
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interchangeable with terms such evaluation, review and judgement (Engel, Kollat,
& Blackwell, 1968; Kotler & Armstrong, 2014)

The widely-used consumer decision model by Engel et al. (1968) describes
product evaluation, or diagnostics, as a stage that every consumer undergoes before
making a selection decision. The evaluation process however, may vary among
consumers depending on their experiences and the product type. For instance, for a
staple such as rice, consumers evaluate the product and brand carefully because the
rice comes with different prices and quality. Therefore, consumers use the infor-
mation wisely to decide final brand choices.

Studies explicate the effect of perceived diagnosticity for predicting consumer
purchase intention in product trial, virtual shopping environments, product learn-
ing, virtual brand experiences and eWOM (Jiang & Benbasat, 2004; Qiu et al.,
2012). Simply put, perceived diagnosticty relates to customer perceptions on the
information that is helpful in evaluating a product, service or brand.

Studies often sugges