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Maximizing the potential of mining tourism through knowledge
infrastructures

Branislav Kr§aK, Csaba Sidot, Lubomir Strba, Mario Molokaé, Ladislav Hvizdak,
Peter Blistarf, Gabriela Ka’vekov4, Erika Liptakové&®, Radoslav Delindand Peter Mesaro$§

The proposed paper deals with different approadhdbe issue of shortage of relevant customer hiehalata and key performance
indicators for evaluating and planning for miningutism. Mining tourism's offer is concentrated @utist destinations emerging from
tourist sub-regions or other areas of interest thgt unwritten rules may or may not copy administetoundaries of NUTS 5 areas.
Management of mining tourism’s offer is a part @stihation management organizations’ processesciwhiithin their planning are
dependent on huge amounts of data as key comparfehtsr knowledge infrastructure. In Slovakiag tissue of knowledge infrastructures
in tourism is approached by the Tourism Satellitedunt (TSA) with redeemable value to the nati@wanomy and published only as an
informative report. On the other hand, regardingiism destination management on the principlesnoftedge-based economy, publicly
available statistics at levels of NUTS 4-5 do rentéhan exact information value regards to the pemfmce of mining tourism's offer. These
facts cause lack of effective support of miningisou in Slovakia and create significant barriersinformation cooperation of tourism
stakeholders. Data management and analysis map&léenging to tourism stakeholders. Informationhtealogies offer advanced features
as detection of qualitative patterns and hiddenetefencies as well as the possibility of continustusly of destination's KPI evolution.
Different examples around the world show timdbrmation collected in ICT knowledge infrastruatacan beused as intelligendecision
support tools The toolscan connecttourism and mining tourisratakeholdersnto a system basedn knowledge angrovide them with
solutions to complex problenwithout havingdeeptechnical expertiseThe results show that the issued problematicaté dhortage in
destination management could be solved through emehtation of destination business information esgst based on continuous
information cooperation of relevant state authedtiand stakeholders. The group of authors are mesrdfea research team currently
working on a project with the aim of developingiateractive business intelligence system for thgpstt of complex decision making and
planning in tourism market conditions of the Kosioeinty.
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Introduction

In general, mining tourism offers tourists ,to sw®l get to know: mining technologies, factors &ang
raw material extractions, its processing, busirsedivities leading to the output, the former teclahidevices
and facilities, the importance of significant histal personalities and families who importantlyfluenced
mining operations, event that forever changed titeesregion by establishing new Technologies &Rybar,
2013)". In other words, mining tourism brings tdgmt the aspects of industrial, technological, calt@and
ethnographic heritage into a cognitive-educatiangderience oriented form of tourism. Products ohing
tourism are considered from the perspective ofisoudestinations as components of the destinatiofifist.

With no doubt, history has proven throughout thetwees that mining has enriched Slovakia’s indabtr
and cultural heritage. Nowadays, in terms of miniogrism, there can be identified more than a heddsf
mining sites with a historical impact. For examplgernationally significant mining centers histaily known
as the Golden cities (Kremnica, Banska StiavnicadrdSa - Hamre), or the towns of the so-called Wppe
Hungarian mining route (Gelnica, Smolnik, JasovziRwa, SpiSska Nova Ves) and tens of other intemgstin
sites may be found among them (Rybar et al., 20@4)the one hand, academics and the professiomditpu
acknowledge the importance and potential of thaswrical mining sites. However, on the other hatimhir
“remaining” potential in terms of mining tourismshaot yet been fully recognized or utilized as idasions’
tourism products till these days (except the afd@anska Stiavnica, Kremnica).
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Considering that Slovakia’s Tourism developmerdtsgy 2020 does not contain a single mentioningiabo
mining tourism, one could think that hundreds cdingeof cultural and industrial history are not &oraal issue.
The Marketing strategy 2014-2020 of the Slovak TstBoard is a little bit friendlier to mining tosm. Mining
centers as Banska Stiavnica, Kremnica, Banska iBgstre considered as target destinations for urban
destinations, but, in general, aspects of miningrison are hidden under the product theme cultural a
sightseeing tourism. It is appropriate to mentibattthe Marketing strategy considers the Centrdirétoe
region’s mining cities appropriate for guided tovegarding the Austrian market (SACR, 2013). Ondbeer
hand, it has to be said that there are activitimgatds developing mining tourism. Projects like thpper
Hungarian mining route, Terra Montanae or the StdMining route have brought some success.

Even if some Slovak destinations do contain comptef mining tourism products, from the perspeztiv
of product management and marketing most of the BM@not work with them as a marketable offer,rhate
or less as the heritage of the past (except fosBastiavnica and Kremnica).

The necessity of reliable data incorporated in knovedge infrastructures in regards to destination
management and mining tourism

Knowledge infrastructures may be defined as ,romettvorks of people, artifacts, and institutionatth
generate, share, and maintain specific knowledgeitathe human and natural worlds (Edwards et atL02”
These infrastructures may be considered as ,ea@dogi complex adaptive systems; they consist ofemons
systems, each with unique origins and goals, whighmade to interoperate by means of standardketsoc
layers, social practices, norms, and individualawédrs that smooth out the connections among tHeswéards
et al, 2013)".

In the case of Slovak mining tourism, DMOs as resjide administrators of their destinations areoseul
to a variety of barriers due to a shortage of r@m\data that could reliably measure the potemtt@inomic
impact of mining tourism on the destination. Thertige of relevant data is causing the absencedfined
knowledge infrastructures that are necessary fewaring key questions within the processes of pranand
implementation of activities aimed at establishargd measuring key performance indicators of newigou
products and destination management in general.absence of relevant data appears to be an obstacle
decision-making about the use and transformatiormofing facilities attractive to tourism in the 8&k
Republic. This demonstrates the need to introdue® methods of obtaining the necessary information
into practice Culkova et al, 2013). The general necessity of bidiadata for efficient and sustainable
management of tourism became a recognized issuge@fs ago. Since 1995, WTO has been working on
the design of the so-called Tourism Satellite Acge{from now on TSA) with the aim to:

* increase and improve knowledge of tourism’s reteiop to overall economic activity in a given caynt

e provide an auxiliary instrument for designing mefécient policies in specific areas;

e create awareness among the various players nottlgirenvolved with tourism of the quantitative
importance of this industry (in monetary and phgkiterm) and by extension its role as an important

economic factor in all the industries that prodgoeds and services demanded by visitors (WTO, 2000)

The European Commission (EC) characterized datanavative currency for the knowledge economy, as
the basic raw material for a wide range of infoiipvatproducts and services follow-up to new posisiefl of
analysis and visualization of data from differeatices. In the field of science, there is an insir@atrend of
global cooperation through the Internet, using hdgéa sets, computing resources, and high-perfarenan
visualization. According to EC, e-science is they ke the solution of scientific discovery and edima
The conditions under which public data were madailable for commercial or non-commercial use have
an impact on competition and competitiveness (EemopCommission, 2011). The main objectives of tbésE
policy itself in the field of open data are alsomoting research and innovation, as well as suppg@tems
(platforms) to facilitate decision-making of compem (Rizzi, 2014). The European Commission estiaddis
the European system of indicators for sustainatleigm destinations for monitoring, managing angrioning
the sustainability of a tourist destination corlgdl and managed at a local level. The basic pr@cip
of the indicators is sharing duties, responsiletiitand decision-making within the destination. lavay local
stakeholders within the destination in order tajforces and work together on gathering and trassion of
information is an effective way of efficient desttron management. The document itself regardingrimétion
cooperation emphasizes that collection of data @sirhply be a process of concentration of the iiddial data
sources in one place to create a detailed pictiitheotourism sector in destinations (European Cgasion,
2013).

In Slovakia, the issue of tourism knowledge infrastures has been approached by the TSA, which is
meaningful to the national economy of the Statdgliphied only as an informative message (Statistiffice
SR, 2015). On the other hand, the data accessibieealevels NUTS 4-5 are not meaningful for anotxa
destination in terms of destination management lo@ principles of knowledge infrastructures. Slovak
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destinations usually do not only arise from disrieut mainly based on historical and current negii@nd sub-
regional ties, from smaller communities in the foofrclusters, for whom the availability of real das largely
limited. These issues in Slovakia are causing dlo& bf effective support of management of destimatiand
create significant barriers to information cooperat of tourism stakeholders within the processes of
establishment and management of new viable toysismucts.

Complex knowledge infrastructures are essentialdfestination management in general. For example, to
have the possibility to answer basic and advanecedteppns about the current and future possibilidiemining
tourism as part of the destination’s marketableepfthe DMOs must have specific data not only about
the offer’s characteristics, but also about theerdf performance in relation to key performanceidatbrs in
regards to tourists’ behavior. Building a self-aiént knowledge infrastructure appropriate for rismn
destinations containing existing or potential dniroducts of mining tourism depends on seveuabfa.

The reliability and accessibility of Open Data &ey issues. Public authorities and their institasigather
huge amounts of data via their own channels releteathe management of tourism product. For exangsga
about tourism stakeholders and their performanesi¢blD, incomes, expenditure, basic charactesistiod
numbers of visitors/tourists), travelling trendserformance of public transportation), relevant emwmental
data (weather forecasts/historical data on weathéiyens (income/expenditure) etc. must be adiokes$or
DMOs at the level in detail in regards to the baanes of the destination. Of course, public datstniave
the attributes of Open data sources, but also bmisiccurate, not only formally enlisted. “To fubgnefit from
Open Data, it is crucial to put information andadaito a context that creates new knowledge andlesa
powerful services and applications” (Fermoso e2@l,5).

Another key issue is the attitude of the destimasigtakeholders to information cooperation. Frotarey-
term perspective, each destination’s offer's markafue is strong as the cooperation of its staldsrsl
The same goes for its knowledge structure of peiptblic partnerships. Collecting data from touriamd
sharing it via the DMOQO'’s channel should be a moststakeholders united under the DMO, regardlessthn
from the private or public sector. Arnaboldi andli8phave summarized key issues in the field aksholders’
collaboration. Need for consensus-based decisiking and Information sharing and disseminationehagen
identified as one of the key issues for maintairgtakeholders collaboration (Arnaboldi, Spiller12D

DMO'’s marketing research activities must be sumzblty public authorities and private corporatiddse
to increased competition in tourism, DMQOs are undewvere pressure to decide how to promote their
destination’s offer. However, DMOs can coordinatestthation marketing effectively and efficiently by
integrating activities and resources in cooperafpvecesses (Lemmetyinen, 2011). Since their budgedts
limited to elementary tasks of the organizatiomiany cases, marketing research is not always &tgriBublic
authorities should be more supportive, for exanipleollecting categorized data tailored to the sedefined
by the DMO. Global travel corporations and corpiora specializing in all kinds of internet serviadispose
huge amounts of essential date about tourists amergl customer behavior. These data should also be
accessible for DMOs for their research needs vitnpeship cooperation.

In the era of ICT, the choice of appropriate tedbgical solution is a critical issue for tourismstieations.
ICT and the Internet are the most efficient waysdiesperse any kind of information (Pitoska, 2013).
Internationally, the issue of implementation ofamhation and communication technologies that suppor
complex decision-making and planning in the pra&ctié the business environment is more than theentrr
(Carnicky, Meséaro$ 2013). The constantly increasingaict of ICT on the tourism is creating the nedpssi
implementation of innovative management methoddestinations based on the analysis of real datautsit
The interdisciplinary nature of the tourism sectsridentically reflected in the current managemeft
destinations (Griffin 2013). While private companiare mostly working only with their internal andamket
data, DMOs need to work with regard to all factarsd changes in the area affecting the destination’s
competitiveness, thus, the correct selection ohekage of ICT solution is also essential. Analyzitaga from
surveys is still a challenging field, in which sgcexpertise and information technologies offevaated
features, such as the qualitative detection of dnd@atterns and dependencies, as well as the pibgsib
of continuous study of phenomena. Information @téld in the knowledge infrastructure may be usedbgns
of intelligent decision support tools, which canaive stakeholders in the tourism system basednanvledge
and provide them with solutions to complex problewithout having deep technical expertise. Contirsuou
update of electronic knowledge using algorithmicthods for automatic control of irregularities issgible by
implementing new knowledge and with repairing ocatamissioning obsoletes. (Stalidis, KarapistiR®]14).

Decision support systems for DMO’s
According to Baggio an@aporarello, a ,decision support system (from nemD&S)can be considered
a class of computerized information systems thppett business and organizational decision-makatiyiies

(Baggio, Caporarello, 2005)". In other words, a DS®@n interactive multitask software with the lbagoal to
support decision making through the extractionleation, and analysis of all relevant data to theision maker
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(Baggio, Caporarello, 2005). The concept of DSS tmagived to 5 basic types: Communications-Dri2ata-
Driven, Document-Driven, Knowledge-Driven and Modliven (Power, 2002).

A DMO as the responsible administrator of a detithimahas to be able to decide on its operationdl an
strategic planning on the basis of accurate anahiel data and knowledge. Tourism is a highly iitagiplinary
market consisting of different stakeholders fronh thfee sectors (private, public, NGO). Therefofey,
the processes of destination management, all SstgpeDSS are considerable for implementation. Tdwel
mentioned purposes are only basic examples:

e« components of Communications - Driven DSS: for suppg communication between the DMO’s
stakeholders,

» components of Data-Driven DSS - for collecting was essential internal and external data into esabl
datasets by the DMO for planning,

« components of Documents-Driven DSS - for collectinglevant updates of policies affecting
the stakeholders,

» components of Knowledge-Driven DSS - for impleméataof processes of data and knowledge mining,

e components of Model-Driven DSS - for processin@datcording to basic statistical models.

DSSs for tourism may be enhanced by the applicatioeographic Information Systems (GIS) and
techniques of Multi-Criteria Evaluation (MCE) anah&dytical Network Process (ANP). Spatial data carubed
to explore conflicts, examine the impacts and assisision-making (Aminu et al, 2014).

K&K project’'s DMIS

A suitable example is the Swedish K&K project impented in the destination Are. The introduction of
hybrid DSS constructed for the purposes of a Dastin Management Information System (from now on
DMIS) has not only allowed the DMO to observe thedgesses of classic KPI development, but also
the economic performance, marketing effectivenesstiae satisfactory of visiting experience.

Destination Management

Information System o
Knowledge application layer

I [ Data mining & Knowledge generation layer

OLAP

A\
> T
N |

t

‘ Data extraction (ETL) ‘

- Unstructured
Structured data
data

Fig. 1. Framework architecture of DMIS Are (FucBg11).

The main objective of the DMO is to monitor thefillthent of strategic goals through the analysis of
customer based data and support decision makiragh@ve the destination’s strategic goals (Fucbg1p
Technically, the DMIS (Fig. 1) extracts, storespqasses and by using methods of business intetiigéire.
Data Mining and OLAP) generates essential knowleddgmut the destination. (Fuchs, 2011).

KoSice region’s Destination Business IntelligenceyStem

Another example of efforts to develop a knowledgevesh destination is the project designed
at the Technical University of KoSice, Slovakia.eTrimary goal of the project is to develop a fidlytomated
pilot Destination Business Intelligence System rffraow on DBIS), an intelligent platform based on
the principles of Living Lab covering the territorgf KoSice region and its partial destinations. rfiro
the perspective of destination management, the igosd support KoSice Self-governing Region’s (oegs
administrator) comprehensive decision-making aadmpihg of future development activities in touribyn
e monitoring outputs of processed data in the defared of the region,
< analysis of the actual development of partial tecimcthe area of the destination,

« making decisions on the basis of mutual relaticgtsvben performance indicators tourism destinations,
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planning new market entries by modeling and tegfiimgestment projects, services, events, new ditias
etc.),

development of cooperation with public and privieterism stakeholders through increased cooperation
the level of data sharing,

a unified system of garnering feedback from taggetips (consumers of tourism services).

GIS — USER INTERFACE

BIS Processes
Data mining, OLAP, Model and prediction testing

Open Data from Internal Data of tourism Data from internet
public Databases stakeholders service provides

Fig. 2. Proposed basic functional architecture of TUKEBIB (Krsak, 2015)

The DBIS (Fig. 2) platform’s framework consists tefo key components — Back Office (the platform’s

administration interface) and Front Office (platfos user interface). The back office is represemgdBIS’'s
automatically synchronized data warehouse thatpeitform the following:

automatically collects publicly available data xelet to the destination,

automatically communicates with external data pfexs at the level of tourism (secondary tourisifierof
providers, primary tourism offer administrators),

monitors and analyzes development trends in théndéisn’s market,

generates predictions of conditions in the destinatby development trends,

alerts and warns the user in the case of markegregss and hazards,

generates recommendations based on mutual logarletaveen trends in the destination,

tests model scenarios based on new user inputthattata bank of the BIS,

generates questionnaires on destination’s targefpgrbased on the analysis of trends.

The data warehouse of the DBIS will be intercone@awith its own GIS that will perform the following

tasks:

projects data and trends of the BIS data banktévantive cartographic layers in real time horizons
projects data and trends of the BIS data bank erbtse of GPS coordinates to interactive cartoggaph
layers in real differentiated space,

projects the interactions between various trendkérdestination based on the BIS data bank’s iitgas,
projects predictions of future conditions of theSRlata bank to interactive cartographic layers,

projects model scenarios based on new user inpiatshe BIS data bank.

The Front office’s user interface will perform tfwlowing tasks:

communicates with the user of the Destination BIS,

projects to the user the outputs of the BIS datkaad interconnected Geographic Information System
allows the user to track trends and logical préoiict,

it gives the user the space to model own inputs.

TUKE's DBIS prototype is planned to launch in 20I8e result of achieving the primary objective v

the implementation of new methodology in destimatisanagement based on the principle of a living Tahs
will move Slovak destination management to a levklhe scientific approach that will prepare DMQs t
the constantly changing market conditions of theismn business environment. The Kosice self-governi
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region will be the first in Slovakia to support tum stakeholders for three years with tailoredinfation about
the real performance of the destination.

Conclusion

The question is, how could a Destination Businessrination System support the development of mining
tourism products? Placing mining tourism’s offertie knowledge structures of a DBIS, will allow D@
analyze and test their performance and possiblengiat. Each object of mining tourism interest ebhhve its
own categorized place within the data warehousethedDBIS’s GIS. For example, the performance tsend
projected within the GIS would show, which objeofsmining tourism are situated in places with lovesr
higher movement of tourist/trippers. By measuritg interest of tourists/trippers in these locationa
the DBIS’s responsive e-questionnaires, the DMO ldidne able to distinguish the offer’s real busineakie
and decide responsibly whether to strengthen ippa@u. Another example may be the results of evalga
tourism KPIs and consumers’ interest in predefingdtorical sub-regions with mining tourism offer.
By understanding the demand of tourists towards twwism product types in the destination, the D@y
use the results of the analysis for creating netwities regarding the objects of mining tourisniesf Although
all this is possible, the true challenge is to parall relevant stakeholders to information coofi@naand data
sharing on a regular basis. As it has been alread; mining has left a great heritage to our gatier. With
the help of knowledge structures and results obthby hybrid DSS applications, it is a worth of timyconvince
stakeholders that mining sites and related hisabobjects may be the correct decision for develgppnining
tourism products. Furthermore, results within thsue will be disseminated within the outcomes oKEW
DBIS development.
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