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ABSTRACT

This paper presents a knowledge infrastructure which has recently been implemented as a genuine
novelty at the leading Swedish mountain tourism destination, Are. By applying a Business Intelligence
approach, the Destination Management Information System Are (DMIS-Are) drives knowledge creation
and application as a precondition for organizational learning at tourism destinations. Schianetz,
Kavanagh, and Lockington’s (2007) concept of the ‘Learning Tourism Destination’ and the ‘Knowledge
Destination Framework’ introduced by Hopken, Fuchs, Keil, and Lexhagen (2011) build the theoretical
fundament for the technical architecture of the presented Business Intelligence application.

After having introduced the development process of indicators measuring destination performance
as well as customer behaviour and experience, the paper highlights how DMIS-Are can be used by
tourism managers to gain new knowledge about customer-based destination processes focused on pre-
and post-travel phases, like “Web-Navigation”, “Booking” and “Feedback”. After a concluding discussion
about the various components building the prototypically implemented Bl-based DMIS infrastructure
with data from destination stakeholders, the agenda of future research is sketched. The agenda
considers, for instance, the application of real-time Business Intelligence to gain real-time knowledge
on tourists’ on-site behaviour at tourism destinations.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Since the advent of the WWW, major parts of tourism infor-
mation processes and transactions are handled electronically
(Buhalis, 2006; Fuchs, Hopken, Foger, & Kunz, 2010; Fuchs,
Scholochow, & Hopken, 2010). Thus, customers leave electronic
traces during all travel-related activities, like searching and trip
planning, reservation and booking, service consumption as well as
feedback provision in community web-sites (e.g. social media
platforms) or through online surveys (Fuchs & Hopken, 2011).
Consequently, a huge amount of data on customer needs and
behaviour as well as perception is stored in various knowledge
sources at tourism destinations. For instance, web-search data is
stored in web server log-files, while survey data is stored in data
bases of destination suppliers (Fuchs, Hopken, & Lexhagen, 2015).
However, in tourism destinations these valuable knowledge sources
typically remain unused (Hopken, Fuchs, Keil, and Lexhagen, 2011;
Pyo, 2005).
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In order to remove this deficiency, this paper presents a
knowledge infrastructure which has been prototypically imple-
mented on the base of real data, as a genuine novelty at the
leading Swedish mountain tourism destination Are. By applying a
Business Intelligence approach (Larose, 2005), the proposed Des-
tination Management Information system Are (DMIS-Are) drives
knowledge creation and application as a precondition for organi-
zational learning at tourism destinations (Pyo, Uysal, & Chang,
2002). From a theoretical standpoint the paper is based on
Schianetz, Kavanagh, and Lockington’s (2007) concept of the
‘Learning Tourism Destination’. Following these authors, through
the generation, management and intelligent access of relevant
information, the knowledge level of tourism stakeholders can be
significantly increased. In order to foster learning processes among
destination stakeholders, the ‘Knowledge Destination Framework’
(Hopken et al., 2011) builds the fundament for the technical
architecture of the proposed DMIS infrastructure. After having
discussed theoretical foundations of the ‘Knowledge Destination’ in
Section 2, the elements of the framework architecture are
described in Section 3. Subsequently, before highlighting how
DMIS-Are can be used by destination managers and suppliers,
the development process of indicators measuring destination
performance as well as tourist behaviour and experience is
thoroughly discussed in Sections 4 and 5. The paper concludes
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by providing a summary and by outlining limitations and the
agenda for future research steps.

2. The knowledge destination

Following the knowledge-based view of the firm (Grant, 1996), an
organization’s value is limited by the amount of knowledge within it.
Thus, the sustainable development of whole industries as well as
(e.g. tourism) regions and destinations is related to available (and
accessible) knowledge which is needed to (re-)configure ‘resources’,
especially knowledge-based resources, to remain competitive (Back,
Enkel, & V. Krogh, 2007). Resources are defined as ‘the totality
of assets, capabilities, organizational processes, information, and
knowledge controlled by an organization that enables it to conceive
of and implement strategies that improve efficiency and effective-
ness’ (Barney, 1991, p. 101). However, only if these resources are
perceived as valuable and scarce by customers and difficult to imitate
and to substitute by competitors, will they provide competitive
advantages in the long-run (Barney, 1997). If these conditions are
fulfilled, the entrepreneurial activity of combining and reconfiguring
resources will be based upon core competencies which, in turn, need
to be validated and renewed through continuous knowledge acquisi-
tion and learning processes. This, ‘dynamic capability’ is described in
the literature as the ‘ability to integrate, build and reconfigure
internal and external competences to address changing environ-
ments’ (Teece, Pisano, & Shuen, 1997, p. 516). Accordingly, organiza-
tional learning is operationalized by two core capabilities: by
efficiently multiplying established processes and operations (i.e. the
replication capability), and by continuously modifying existing
resource configurations through the acquisition and development
of new core-competencies (i.e. the reconfiguration capability). Repli-
cation capabilities are typically driven by firm-internal knowledge
transfer and related codification processes. By contrast, reconfigura-
tion capabilities are predominantly determined by the capacity to
absorb external knowledge and by the ability to deduce generalizable
cause-effect relationships from existing knowledge applicable to a
wider range of strategic options (Back et al., 2007; Tajeddini, 2010).
Finally, it is empirically shown that the reconfiguration capability is
positively affected by a firm’s ‘proximity to the customer’, thus
indicating the crucial relevance of customer-based knowledge for
learning and innovation processes (Burman, 2002).

In the context of tourism research, the knowledge-based school
of thought regards tourism as a complex social phenomenon
where knowledge is the essential basis for tourism development
and competitiveness (Jafari, 2001). This platform of thought
postulates that through the generation and intelligent application
of knowledge (especially on customer needs) information asym-
metries between destination stakeholders can be reduced (Hallin
& Marnburg, 2008; Shaw & Williams, 2009). While tourism
destinations are viewed as ‘value networks of competencies that
coordinate complex social stakeholder constellations and resource
configurations to deliver and mediate co-created tourist experi-
ences’ (Coles, Hall, & Duval, 2006), this leads to an enhanced
collaboration and innovation capacity, which, in turn fosters
market cultivation processes and improves service effectiveness
by using destination resources in a more efficient and sustainable
way (Buckley, 2012).

However, particular approaches are needed that support stake-
holder collaboration and learning processes on an organizational
and destination level. Schianetz, Kavanagh, and Lockington (2007)
propose the concept of the Learning Tourism Destination and define
two major areas of knowledge: (1) an area where knowledge is
created and, (2) an area where knowledge is applied and learning
occurs. By acknowledging that organizational, community and
individual learning are highly interlinked, Schianetz et al. (2007)

suggest that 'the learning focus should be on the understanding of
how a tourism destination functions, how market possibilities can
be enhanced, the requirements for adaptation to changing environ-
ments, how to promote collective awareness of economic, social and
environmental risks and impacts, and how risks can be minimized
and/or countered' (Schianetz et al.,, 2007, p. 1486). Finally, Schianetz
et al. (2007) argue that the implementation of a networked infra-
structure that collects customer-based data and also applies and
disseminates gained knowledge, is fundamental to foster knowledge
exchange between different organizations and enable effective
learning cycles (Fuchs, Abadzhiev, Svensson, Hopken, & Lexhagen,
2013). Thus, it is clear why information and communication tech-
nologies (ICTS) are playing such a crucial role in realizing the full
potential of a knowledge destination (Buhalis, 2006). Indeed, desti-
nation competitiveness is affected by the extent to which knowledge
creation and application is supported by ICT-based infrastructures
and services (Shaw & Williams, 2009). Accordingly, the proposed
knowledge destination framework focuses on the inclusion of the
customer, and represents the framework for a prototypically imple-
mented Web-based infrastructure that collects customer-based data
and creates and disseminates knowledge among destination stake-
holders (Hopken et al., 2011). Thereby, we argue that knowledge
creation and acquisition processes at tourism destinations can be
significantly enhanced by applying methods of Business Intelligence
(BI). Bl is an umbrella term which comprises: (1) data identification
and preparation, (2) database modelling and the population of a
data warehouse, and (3) the application of Online Analytical
Processing (OLAP) and data mining (DM) techniques, respectively
(Hastie, Tibshirani, & Friedman, 2009; Larose, 2005). DM comprises
statistical and machine learning techniques for identifying trends
and patterns in huge data sources, like (a) classification (for example
artificial neural networks [ANN], decision tree analysis, rule induc-
tion, K-Nearest Neighbour techniques), (b) estimation, (c) prediction
(such as multivariate statistics, ANN), (d) clustering (e.g. k-means,
hierarchical, Kohonen Networks) and (e) association rules (particu-
larly for market basket analyses).

Literature only recently emphasizes Bl and DM for knowledge
creation in travel & tourism (Fuchs & Hopken, 2009; Magnini,
Honeycutt, & Hodge, 2003; Min, Min, & Emam, 2002; Morales &
Wang, 2008; Palmer, Montano, & Sesé, 2006; Wong, Chen, Chung,
& Kao, 2006), and only few BI studies exist for tourism destina-
tions (Cho & Leung, 2002; Fuchs et al., 2013; Hopken, Fuchs, Holl,
Keil, & Lexhagen, 2013; Hopken et al., 2011; Hopken, Fuchs, &
Lexhagen, 2014; Pyo et al., 2002). According to our proposed
framework, knowledge activities deal with extracting information
from different customer- and supplier-based sources as well as
with the generation of relevant knowledge which can be applied
in the form of intelligent services for customers or destination
stakeholders (Fuchs et al., 2013). Thus, the knowledge destination
framework (Hopken et al., 2011) distinguishes between a knowl-
edge generation and a knowledge application layer (Fig. 1).

The knowledge generation layer, through methods of informa-
tion gathering, extraction and storage, makes knowledge sources
accessible to stakeholders: for instance, on the customer side,
knowledge is generated through feedback mechanisms, like (e.g.
online) surveys and review platforms (Grabner, Zanker, Fliedl, &
Fuchs, 2012; Sidali, Fuchs, & Spiller, 2012). Moreover, tourists’
information traces (web search) are made explicit through web-
mining (Liu, 2008; Pitman, Zanker, Fuchs, & Lexhagen, 2010).
Furthermore, knowledge about tourists’ buying behaviour is gen-
erated through mining transaction data, while tourists’ mobility
behaviour may be traced by GPS/WLAN-based position tracking
(Zanker, Jessenitschnig, & Fuchs, 2010). On the supply side, knowl-
edge about products can be extracted from information sources
(web-sites) in the form of product profiles and availability infor-
mation (Pyo, 2005).
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Fig. 1. The knowledge destination framework.
(Source: Adapted from Hopken et al. (2014)).

The knowledge application layer offers e-services that inform
about supply elements and tourists’ activities. For instance, on the
customer side, intelligent location-based services adaptive to the
user can guide tourists to the most attractive destination spots
(Hopken, Fuchs, Zanker, & Beer, 2010; Rasinger, Fuchs, Hopken, &
Beer, 2009). On the supply side, Bl-based management informa-
tion systems enable the decentralized generation of specific
knowledge relevant to the destination management organization
(DMO), and private/public destination stakeholders (Cho & Leung,
2002; Fuchs, Eybl, & Hopken, 2011; Hépken et al., 2011; Olmeda &
Sheldon, 2002).

3. The knowledge destination framework architecture

Similar to Schianetz et al. (2007), the proposed architectural
framework distinguishes between a knowledge creation and a
knowledge application layer: the former comprises the various
sources of customer-based data (e.g. web-search, booking, and
feedback data, respectively), the technical components for data
extraction, transformation and loading (ETL processes), a centra-
lized data warehouse and data mining (Larose, 2005). The decen-
tralized presentation and ad-hoc visualization of data mining
models and underlying data rests on the knowledge application
layer, the DMIS-Are ‘cockpit’ (Hopken et al., 2011). Fig. 2 displays
major components of the knowledge destination framework
architecture which are described next (Fuchs et al, 2013;
Hopken et al., 2011):

® Data sources: Customer-based data come either in the form of
explicit tourists’ feedback, provided knowingly and intention-
ally, like guest surveys and e-reviews, or in the form of implicit
tourist’s information traces, provided unknowingly and unin-
tentionally, such as web-navigation data, online requests, book-
ing and payment data, as well as GPS-based coverage of
tourists’ spatial movements. Data sources can be differentiated
into structured data (e.g. transaction data, surveys, ratings) and
unstructured data, composed by free text (e.g. e-reviews) and
rich content from web 2.0 applications (e.g. YouTube.com)
(Hopken et al., 2011).

® Data extraction: Different data sources require different techni-
ques for the extraction, transformation and loading (ETL) of
relevant information dependent on the data format at hand.
Thus, the integration of heterogeneous data sources is typically
done by extracting structured and semi-structured data (html-
documents) by means of semantic, linguistic or constraint-based
techniques of information integration. In contrast, unstructured

DMIS Knowledge Application
3 * Layer
|
Data Mining & Knowledge Knowledge Generation
Generation Layer

Data Warehouse

| Data Extraction (ETL) |

Unstructured
Data

Structured
Data

Fig. 2. The knowledge destination framework architecture.
(Source: Adapted from Hopken et al. (2011: 420)).

data is extracted by wrappers or text mining (i.e. statistical
language models, natural language processing approaches)
(Hopken et al., 2011).

® Data warehousing: Data from different data sources are mapped
into a homogeneous data format and stored in a central Data
Warehouse that embraces all data relevant to destination stake-
holders. Through a harmonization process it is possible to carry
out a destination wide and all-stakeholder encompassing analy-
sis approach. Thus, based on a tourism-ontology, individual data
sources are transformed into a central data model and into a
dimensional structure (Hopken et al., 2011).

® Knowledge generation through data mining: By employing
methods of data mining interesting patterns and relationships
in the data can be detected. However, only recently, data
mining became important for tourism for its ability to discover
unknown patterns in huge data bases, and, in contrast to most
statistical methods, for its ability to also consider non-linear
relationships in the analysed data (Fuchs et al., 2013; Fuchs &
Hoépken, 2009; Magnini et al., 2003; Olmeda & Sheldon, 2002).
Further advantages of data mining compared to most statistical
methods are the weak assumptions regarding data quality, as
data can be incomplete, noisy, redundant, and dynamic (Larose,
2005). Although, the potential of data mining is not fully used
in tourism yet, all major data mining techniques can be found
in the literature (Hopken et al., 2014). For instance, descriptive/
explorative analyses can be used in form of reports (OLAP) to
visualize tourism arrivals per dimensions, such as time/season,
travel type or customer origin (Fuchs & Weiermair, 2004;
Waober, 1998). Moreover, methods of supervised learning, like
classification and estimation, are used to explain tourists’
booking and cancellation behaviour (Morales & Wang, 2008)
or to predict tourism demand (Chu, 2004; Law, 1998). As a
method of unsupervised learning, clustering is typically applied
to the task of customer segmentation or customer relationship
management (Bloom, 2004). Finally, the topic of web data
mining gained special attention in tourism where web content
mining can analyse tourists’ comments in blogs or review
platforms especially in the form of opinion mining and senti-
ment detection (Grdbner et al., 2012; Kasper & Vela, 2011, 2012;
Schmunk, Hépken, Fuchs, & Lexhagen, 2014). Web usage mining
is dealing with the analysis of tourists’ click- and search-
behaviour when using tourism websites (Pitman et al., 2010).
Finally, web structure mining discovers useful information from
the hyperlink structure of a specific web domain or website,
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such as communities of users or categories of similar websites,
like content-rich authority sites or hubs (i.e. overview sites)
(Baggio & Del Chiappa, 2014).

® Finally, the presentation of data mining models and the under-
lying data rest on the knowledge application layer (see Fig. 2):
the DMIS ‘cockpit’ acts as the human-computer interface and
provides stakeholders decentralized access to instant analyses
and ad-hoc visualizations of Bl-based analysis results.

4. A business intelligence-based destination management
information system

Designing and engineering a Business Intelligence-based desti-
nation management information system (DMIS) requires a profound
understanding of the nature of knowledge behind management
processes and an appropriate interpretation of the management
objectives behind decision making at the level of tourism destina-
tions (Hallin & Marnburg, 2008). According to the literature, knowl-
edge relevant in a tourism destination context subsumes knowledge
about market cultivation (e.g. how to attract valuable customers)
and knowledge relevant for destination management, development,
and planning (e.g. the development of new product-market combi-
nations for valuable customer segments, training, private-public
partnerships, etc.) (Bornhorst, Ritchie, & Sheehan, 2010; Pyo et al.,
2002). Especially, customer-based knowledge is gained through
customer segmentation techniques and service performance evalua-
tion (Cho & Leung, 2002; Pyo, 2005; Ritchie & Ritchie, 2002). Thus,
the knowledge sources considered in our presented BI application
reflect tourists’ search behaviour (i.e. Web navigation/search), tour-
ists’ booking behaviour, and tourists’ feedback (i.e. feedback from all
types of surveys and e-review platforms). Put differently, data
collected, stored, analysed and visualized in DMIS-Are include
tourists’ demographic and psychographic characteristics, buying
motives and brand perceptions as well as customers’ information
usage and product consumption patterns, respectively (Fuchs et al.,
2013; Hopken et al., 2011).

Since the effective use of a DMIS requires not only a sophisti-
cated technology application, but particularly demands the

Bookings
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Customer Behaviour
Indicators

Web navigation

sessions, page
views, search
terms, referrer
sites

booking channels, country of origin, age, gender, skiing
conversion, arrival, travel behavior, CLT, length of stay,
cancellations, tracking preferred accommodation, booking
channel and transp. mode, purpose

of visit

establishment of organizational learning processes, it is crucial to
integrate private and public stakeholders which define their
specific and highly individual knowledge requirements. Thus,
based on a literature review (Bornhorst et al., 2010; Chekalina &
Fuchs, 2009; Chekalina, Fuchs, & Lexhagen, 2013; Dwyer & Kim,
2003; Gretzel & Fesenmaier, 2004; Pyo, 2005; Wang & Russo,
2007) and input from stakeholders of the Swedish mountain
tourism destination, Are, the following set of indicators has been
defined (Fig. 3).

Economic performance indicators, comprise indicators, like
bookings, overnights, prices, occupancy, sales; Customer behaviour
indicators comprise measures for website navigation and search
(e.g. page views, search terms), booking and consumption behaviour
(e.g. booking channels, conversion rates, length of stay, cancella-
tions, guest tracking), and customer profile (e.g. country of origin,
age, gender, skiing travel behaviour, customer life time value,
preferred type of accommodation and transportation, purpose of
visit). Finally, Customer perception and experience indicators com-
prise indicators measuring perceived destination brand awareness
(e.g. brand visibility, knowledge about the destination, information
sources), destination value areas (e.g. skiing and non-skiing winter
activities, summer activities and attractions, services and features,
atmosphere, social interaction), value for money and customer
satisfaction (e.g. functional and emotional value) and loyalty
(i.e. cognitive, affective and conative loyalty) (Chekalina, Fuchs, &
Lexhagen, 2013, 2014).

As already mentioned, through a business process oriented multi-
dimensional data modelling approach these indicators are assigned to
sequential destination processes, namely “Web-Navigation”, “Booking”
and “Feedback” (Hopken et al, 2013; Kimball, Ross, Thronthwaite,
Mundy, & Becker, 2008). Each process is composed by the main
variable(s) of analysis (i.e. facts) and their context (i.e. dimensions). By
identifying ‘common dimensions’ across different business processes
(i.e. conformed dimensions), this procedure allows DMIS to provide
analyses across various processes, thus, to join so far disconnected and
separately filed knowledge areas (Kimball et al., 2008), a condition
which is considered as crucial for enhanced learning and creativity
processes (Schianetz et al., 2007). Information extraction, transforma-
tion and loading (ETL) are based on the Rapid Analytics Business

Overnights

cognitive, affective
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functional
emotionalvalue,
satisfaction

Customer Perception &
Experience Indicators

Dest. Value Areas

skiing & non-skiing winter activities, summer
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brand visibility,
destination knowledge,
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Fig. 3. Destination performance indicators by DMIS-Are.
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Intelligence server™, while the DMIS ‘cockpit’ is developed as a html-
based web application (www.dmis-are.com). DMIS-Are is technically
fully validated, tested and implemented as a genuine novelty at the
tourism destination Are (Hépken et al,, 2014). In its present form DMIS
provides instant reports (dashboards) and OLAP analyses, thus, grants
destination stakeholders real-time access to the data stored in the
Data Warehouse.

Exemplarily for the business process “Web Navigation”, Fig. 4
shows how destination managers and suppliers can generate new
knowledge and trigger learning processes through the web-based
DMIS cockpit. Customized dashboards and tables generate instant
reports about customers’ search and navigation behaviour on a
supplier’s website, comprising metrics, like the number of visits
(sessions), unique visitors, page views, top 10 visited pages, and
clicks/sessions grouped by date, and other pre-selected dimen-
sions (see Fig. 4).

Fig. 5 shows the user dialog for executing OLAP analyses. OLAP
enables users of DMIS-Are to analyse one or more key indicator(s)
(i.e. fact) on an aggregated level through grouping it by multiple

M. Fuchs et al. / Journal of Destination Marketing & Management 3 (2014) 198-209

and manually selectable grouping variables (i.e. dimension attri-
butes), like customer profile and product type. Thus, the user
selects the facts to be shown together with the appropriate
aggregation function (e.g. sum or average), defines one or several
dimension attributes the data should be grouped by and, finally,
specifies constraints the data are filtered by, if necessary (Fuchs
et al,, 2013). The OLAP analysis in Fig. 5 again deals with customers’
web navigation data: selected facts are the total amount of clicks
and the average time between two clicks in seconds. Data is
grouped by customer country, product area and day time. The
example demonstrates the flexibility of the OLAP approach.

Like the Web Navigation process, also the Booking process
pertains to the “pre-arrival phase” and includes data with respect
to the booking stage of Are guests. In the DMIS opening screen, a
cross business process analysis is available: the relationship
between web-sessions (Web Navigation process) and actual book-
ings (Booking process) over the variable time is graphically
presented (Fig. 6). For the whole destination as well as for
individual destination suppliers, the correlative patterns between
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Fig. 4. DMIS-Are dashboard: analysis of log-file data (process: Web Navigation).
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Tott Hotel - Web navigation | Dashboard | OLAP clicks | OLAP sessions | choose another data pool here: |- Data - E
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CusCountry ProdArea TimeDayTime average_of_ClickPageSec Total
UNITED KINGDOM Restaurant Evening 26.662 238
UNITED KINGDOM Restaurant Morning 31.265 161
UNITED KINGDOM Restaurant Night 37 36
UNITED KINGDOM Rooms Afternoon 25.254 1718
UNITED KINGDOM Rooms Evening 26.900 1493
UNITED KINGDOM Rooms Morning 32.900 818
UNITED KINGDOM Rooms Night 37.706 217
UNITED KINGDOM Spa Afternoon 37.812 319
UNITED KINGDOM Spa Evening 36.570 246
UNITED KINGDOM Spa Morning 40.566 237

Fig. 5. DMIS-Are OLAP: analysis of log-file data (process: Web Navigation).
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Fig. 6. DMIS-Are across-business analysis (process: Booking). (Correction between Bookings and Sessions).

searching and booking can be recognized and is especially useful
to forecast tourist arrivals from various sending countries.

The OLAP-based analysis displayed in Fig. 7 groups the sum and
the average of booking prices from all destination suppliers, by
customers’ country, travel group, and age range. By using the

"sorting function" for the fact "sum" (i.e. sales), the customer
segment with the relatively strongest impact on sales generation
can easily be identified - for the Are case this is a Swedish travel
group aged 40-49 and generates a sales portion amounting at
3,293,793 SEK (see Fig. 7).
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- QM&ABE The destination management information system in tourism
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CusCountry CusProTravelGroup CusDemoAgeRange sum_of_BookPrice average_of_BookPrice Total
Sweden TravelGroup 40-49 3293794 5967.018 612
Sweden Family 40-49 2937892 5971.325 493
Sweden TravelGroup 50-59 2318377 6084.979 430
Sweden TravelGroup 20-29 2141149 4517.192 476
Sweden TravelGroup 30-39 2055898 5026.645 414
Sweden TravelGroup N/A 1162040 5030.476 722
Sweden Couple 40-49 1116896 3415.584 330
Sweden Couple 50-59 1056648 3475.816 306
Norway TravelGroup 30-39 1051938 5339.787 202
Norway Iravelcroup 20-29 995890 4367.939 229
Norway TravelGroup N/A 907490 4384.010 249
Norway TravelGroup 40-49 863690 5432.013 160
Sweden Family 50-59 662525 5968.694 111
WSweden 7Couple 7730-39 7662 131 772916.877 772307
Sweden Couple 20-29 651336 2669.410 244
7Sweden 7Family 730-39 556316 §002.273 71397
Sweden Couple N/A 546709 3273.707 243

Fig. 7. DMIS-Are OLAP: Booking price sum and average (process: Booking).

Finally, the business process “Feedback” refers to the tourists’ for the winter season 2010/2011 and the summer season 2012
post-trip phase. Currently, this process embraces the most com- (Fuchs, Chekalina, & Lexhagen, 2011), (b) real-time feedback data
prehensive data input (Chekalina et al., 2014). More concretely, the from Are guests during their stay provided by an electronic
feedback data comprise: (a) Are Destination Brand Equity surveys customer registration and survey tool (e-CRST) accessible via
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Fig. 8. DMIS-Are dashboard: winter survey data (process: Feedback).

Quick Response Codes (Hopken et al., 2012), (c) user generated
content (UGC) in the form of e-reviews automatically extracted
from the major social media platforms Booking.com and TripAdvi-
sor.com (Fuchs & Zanker, 2012; Grdbner et al., 2012; Schmunk
et al,, 2014), and finally, (d) customer feedback data based on
individual surveys conducted by various destination stakeholders,
such as the accommodation providers Copperhill Mountain Lodge
and Tott Hotel Are. The “Overall dashboard” aggregates feedback
data from all data pools providing customer feedback at the
destination, thus providing complex benchmarking functionalities.

For guest survey data, Fig. 8 shows how a destination supplier
can apply knowledge and trigger learning processes through the
web-based DMIS-‘cockpit’ and personally customized dashboards
(Fuchs et al., 2013, p. 131).

The OLAP analysis in Fig. 9 again deals with customer feedback
(i.e. survey) data. The selected fact is the feedback value aggre-
gated as average normalized values (i.e. O=totally unsatisfied;
1=totally satisfied). The data are grouped by the feedback cate-
gory and gender.

As mentioned, also user generated content (UGC) in the form of
ratings and e-reviews regarding the Swedish destination Are
extracted from social media platforms TripAdvisor.com and Book-
ing.com are integrated into DMIS-Are. First of all, text mining
techniques are applied to semi-automatically extract single state-
ments from each of the crawled reviews (Schmunk et al., 2014).
Subsequently, by using machine-learning techniques, like Support

Vector Machine, Naive Bayes, and Nearest Neighbour (Hastie et al.,
2009), as well as a dictionary-based approach (Liu, 2008), these
statements are classified (1) as either “positive” or “negative”
experiences, or “neutral” (i.e. “other comments or concerns”) and
(2) into the evaluated product area (i.e. “FoodBreakfast”, “Rooms”,
“ServicePersonnel”, “Wellness” or “Mixed”). From the proportion
of classified positive and classified negative experiences (i.e.
statements) an “average feedback value” is computed (i.e. a
normalized value between 0 and 1). The dashboard in Fig. 10
displays the “average feedback value” grouped by (1) product area
and project partners, (2) project partners alone, and (3) product
areas and all major hotels in Are

The OLAP analysis in Fig. 11 is again for customer feedback (i.e.
UGC) data. The purpose of the analysis is to show the average
feedback value of statements (i.e. 1=positive experience;
O=negative experience ‘?’=neutral) grouped by the specific
statement text, accommodation suppliers, product areas and the
social media platform where the feedback was given by Are guests.
Thus, the selected fact is the overall “feedback value” aggregated
as average value. In addition, the “count function” is activated.
Finally, the data is grouped by the dimensions (1) statement text-
attribute “VarFeed”, (2) accommodation-attribute “TraProLodging-
Supplier”, (3) product-attribute “ProdArea” and (4) social media
platform-attribute: “ChaName”. This final example again demon-
strates the flexibility of the OLAP approach applied by DMIS-Are
(Fig. 11).
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Home | | Booking | | Web Navigation | | Feedback
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number of indicators: OO0 ®@1 O2 O3 ¥ total amount of answers

[~ Data -

lque tabase| | reset
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FdbFeedbackValue | v | average v
grouping
select the characteristics the final result should be grouped by:
Feedback T FeedCategory [7 add
CusDemoGender| | FeedCatego
ryll
execut

average_of_FdbFeedbackValue Total

Female Awareness 0.709 1561
Female EmotionalValues 0.820 5469
Female Knowledge 0.762 386
Female Loyalty 0.744 1678
Female OverallSatisfaction 0.815 3812
Female ServiceQualitySatisfaction 0.791 4632
Female SocialValues 0.757 2259
Male Awareness 0.697 1918
Male EmotionalValues 0.788 6777
Male Knowledge 0.707 493
VMaIe Loyalty 0.736 2126
Male OverallSatisfaction 0.776 4725
Male ServiceQualitySatisfaction 0.758 5817
Male SocialValues 0.743 3052

Fig. 9. DMIS-Are OLAP: summer survey data (process: Feedback).
(Source: Hopken et al. (2013)).

5. Conclusions and future research

To summarize, the presented research conducted in collaboration
with core-stakeholders of the leading Swedish mountain tourism
destination Are addressed both the generation of customer-based
knowledge within a tourism destination as well as the Bl-based
supplier-oriented knowledge application to support suppliers’ decision
making. The focus was on the pre-trip and post-trip phases. Accord-
ingly, customer-based knowledge sources, like tourists’ search (Web
navigation), booking and feedback-behaviour (surveys, review plat-
forms), allow the provision of an all-stakeholder encompassing
Destination Management Information System (DMIS). All critical con-
cepts, like the definition of industry’s knowledge requirements, data
extraction, data warehousing and user-interfaces, have been techni-
cally validated, tested and implemented as a genuine novelty at the
tourism destination Are. In more detail, the gained insights and
research results comprise:

(a) Business processes (web navigation, booking, customer feed-
back), and indicator sets effectively measuring customer beha-
viour and perception defined on the basis of the literature and

input from the industry (Bornhorst et al., 2010; Chekalina et
al,, 2014; Gretzel & Fesenmaier, 2004)

(b) The centralized Destination Data Warehouse (DW) built upon a
uniquely defined data model that includes fact and dimension
tables. Through conformed dimensions common to various
business processes (e.g. customer profiles) this procedure
enables DMIS to provide analyses across processes, thus, to
join so far disconnected and separately filed knowledge areas
(Kimball et al., 2008).

(c) The technical DMIS architecture based on the Rapid Analytics Bl
server-environment effectively supporting data extraction,
transformation and loading (ETL) and data analysis (OLAP/
Data Mining) (Hopken et al., 2013).

(d) The DMIS-‘cockpit’ implemented as html-based Web applica-
tion (www.dmis-are.com) providing stakeholders with decen-
tralized access to instant analyses and ad-hoc visualization of
analysis results; and finally,

(e) A business model according to which the central DW is
localized at the DMO, thereby offering destination stake-
holders multiple benefits, like benchmarking and free access
to valuable knowledge sources.
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Fig. 10. DMIS-Are Dashboard: UGC-based satisfaction score by hotels and product areas (process: Feedback).

In its present version, the DMIS prototype comprises web-
search, booking and feedback data (e.g. survey-based, user-
generated content) from the Destination Management Organiza-
tion, Are Destination AB, and the major destination operator, Ski
Star Are, operating cable cars and ski-lifts, but also offering
accommodation and ski rentals. However, also small- and
medijum-sized accommodation suppliers, like Tott Hotel Are and
Copperhill Mountain Lodge Are, are constantly providing their
customer-based data to DMIS through a semi-automated process
of extracting, loading and transforming data into the homogenous
and centralized destination Data Warehouse (Fuchs et al., 2013;
Hopken et al., 2013). Privacy issues are especially secured through
a responsible data handling process: technically, sensitive

customer data is stored to a minimal extent and access to such
data is handled as restrictively as possible. Following this trust
keeping mechanisms, each stakeholder can visualize only analysis
results regarding its own data compared to aggregated, thus, fully
anonymized data.

Although, in its present version, the DMIS prototype mainly
considers customer-based data, it is planned in the course of
future research to also integrate supplier-based data sources from
the entire digital eco-system of the destination (Baggio & Del
Chiappa, 2014). These data sources, primarily, include information
on products, processes and collaboration partners extracted from
sources (i.e. web-sites) in the form of product profiles and
availability information (e.g. booking engines). Thus, valuable
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Fig. 11. DMIS-Are OLAP — UGC Analyser (process: Feedback).

knowledge about suppliers’ service potential (e.g. property status),
the complementarity of destination offers (on the basis of market
basket analyses), and their evaluation through tourists’ feedback
will be gained. Moreover, in the near future, the DMIS-‘cockpit’
will also provide data mining processes, like classification, cluster-
ing, or prediction executed by the RapidMiner® data mining
software (Fuchs et al., 2013; Hopken et al., 2011).

A final future research goal comprises the application of real-
time Business Intelligence (Gravic, 2013; Savvy Data, 2013) in
order to gain real-time knowledge on tourists’ on-site behaviour
(Pike, Murdy, and Lings, 2011). Respective customer data can be
gathered through QR Code-based electronic customer cards col-
lecting, tourists’ (GPS/WLAN-based) position and ad-hoc feedback
(Hopken et al., 2012; Zanker, Jessenitschnig, & Fuchs, 2010). This
valuable new knowledge serves as input for intelligent mobile (i.e.
ubiquitous) end-user applications, capable of recommending tour-
ists most promising matches with the actual destination offer,
thus, enhancing tourists’ quality of experience (Jannach, Zanker &
Fuchs, 2014; Rasinger et al., 2009; Wang et al., 2012). Finally, at the
supply side, this newly generated knowledge input may be applied
by small and medium-sized destination suppliers to react on
segment specific needs in real-time.
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