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As technology has developed it has increased the number of data produced and (
from business environment. Over 80% of that data includes some sort of referd
geographical location. Individuals have used that informationtiiging Google Maps
or different GPS deviceshowever such information has remained unexploited
business. This thesis will study the use atitization of geographically referencedhta
in capitatintensive business by first providing theoretical insight how data andliata
driven management enables and enhances the business and how especially geog
referenced data adds value to the company and then examining empisieawidence
how geographical information can truly be exploited in cajitiEEnsive business an

what are the value adding elements of geographical information to the business.

The study contains serstructured interviews that are used to scan attitudes and b
of an organization towards thgeographic information and to discover fields
applications forthe use ofgeographic information systemvithin the case company
Additionally geographicatiatais tested in order to illustrateow the data could be us{
in practice. Finally the outcome of the thesis provides understanding from which elq
the added value of geographical information in business is consisted ofvasti¢todats

can be utilized inhe case company andgapitatintensive business.
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1 INTRODUCTION

Geographicalnformation is everyday information for all of us. It is no big deal to check out the
location of specific store or the nearest gas station and if some address sounds unfamiliar Google
Maps will help you to find it. This is how individuals use locatiofoimation but the question

relies in how companies can utilize increased nembf geographical informatioto enhance

business operations

One of t Ieaeingunfiormitidrotechnology Research Comp@aytnerpublishannually the

hype cycle for enmging technologies to illustrateew technological trends and innovations. In
2013 the term of Location Intelligengkl) hit to the cyclewithout being noted in previous cycles

in 2011 or 2012. Thisnly illustrates the rapid diffusion dfocationIntelligencesolutions and the
increasing importance of geographical informati@@mith, 2014; Gartner, 20130, more and

more companies are starting to understand that in global business environment the ability to know
where your customers and compeatt@re can be a major asset as business operations can be

redesigned in order to gain competitive advantage.

Erskineet al. (2014) argue that while the mobile devices such as smart phones or tablet computers
increasingly network and gain capabilities &tett their location, the collected data will more and
more include geographical references. Accordingeitskineet al. (2014) as the wide amount of
geospatial data is available to decisioakers, it is essential that Information System professionals
and researchers broaden their knowledge of geospatial systems andubetestandts special

characteristics, benefits and drawbacks especially in terms of business.

1.1 Researchobjectivesand limitations

Despite the increased number of geographicidrination and enhanced power offdrmation
Technology(IT) and computer scienc still remain unclear if Location Intelligence has true
business value for the companies or if it is just another business buzzword used by Business
Intelligence agencies arabnsultantsThis study aims tdefine andunderstandhe contemporary
concept of Location Intelligence aeadaminehow Location Intelligence could be utilized effectively

underthe globalbusiness context.



Research scope of the stuglytesthree majoraspects in which this study focusingon. As Smith

(2014) defines in his blog, Location Intelligence can be considereth agtension of business
analytics, which connects it to the traditiofiald of Businesstitelligence(Bl). Moreover the study
presents the main technological approaches to Location Intelligence solutions emphasizing the role
of spatial data and Geographical Information System (GIS). Final aspect of the study illustrates the
nature of business by focusing international capittnsive businesd ocation Intelligencehas
successfully applied to the various fields of businessretgil, insurance, real estate, keny,
marketing and media (Esri.cor2014). However, very little studies haveeen made related to
capitatintensive lisinesswith large capital projects. These aspects provide guidelines to the study

delimiting the resaa&h scope illustrated in figure 1.

Research

Scope Data-driven
management & Bl

International
capital intensive
business

Spatial information
& GIS

Figure 1. Research scope of the study

This study approaches the role of geographically referenced data in business managenikat from
business point of view, thus focusing less requiredtechrology or technical challenges. The
central in defining the role of spatial information is to untierd the nature of business, structure of
the industry and special characteristics of the busikisgsevertechnology hasaturallya key role

as it provides access to the data and platform to manipulate and intsgratetly referenced
business datavhich is why the main teciologies are briefly introduced in order to provide deeper
understanding of opportunities thatformation Technology enables in the field of Location

Intelligence.
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Often business data used in management and deaskimg is oiginatedfrom various sources

e.g. from enterprise resource management systems or market database, which poses challenges fo
data management, analysis and interpretation of data. Therefore Business Intelligence and
informationdriven management ane certral while identifying the meaning of spatial information

in business management. Identification of characteristics of informdtioen management and
managerial implications of spatial information helps organizations to recognize and enhance
decisionmaking processs and to make better decisioi$erefore this study aims to broaden
informationdriven management literature to the field of geographically referenced information in
order to understand opportunities that spatial information provides for gemma decision

making.

Technology and information help organizationsfitml new ways to interprebature of business.
However, all industries and businesses have their special features that are characterized by
established practices and organizations. Spatial information has major implications to global
competition since it allows companies new waysidentify where current and new poteftia
customers are located. So farademic literature of spatial informatiand Geographic Information
Systemsin business is mainly focused on studying opportunities in consumer busindss
marketing or othemdustiesthat breath through locationg. real estate dransportatior(see e.g.
Anselin, 1998 Hess et al., 2004; Thill, 2000l However capitalntensive businesses have received
very little attention in academic studidus,this studyseekgo understad the opportunitiegand
solutionsof exploiting spatially referenceidformationfrom the point of vievof capitatintensive
businessnd to find fields of applications that could benefit from geographical information.

Under these circumstances the results of this stvely find realistic means fagxploiting existing
technology andpatially referenced business dé&taenhance business procesaed thus answer

the following research questions:

1. How Location Intellignce can be exploited in global capital intensive business?

2. What are the value adding elements of Location Intelligence in global business context?

11



1.2 Researchstrategy

As research scopbustrates there is an obviou®ed forresearchwhich requires closer attention
The researcltrategyof how thisstudyis approached includdeur main parts. Firstintroduction
addresses the research problem by defining the ressenple determining the research method
and providing theoreticddackground from strategic perspective. The output of the first part is to
formulate objectives and limitations for the study and provide directiothédheoretical approach.

The overview of the research strategylissirated in figure 2.

Research scope

Conclusions

S Literature review
Research objectives

and limitations

Empirical evidence Msin findings

Knowledge and
Research methodology | information driven

*Business benefits of Location Intelligence

Case Andritz e ———
E . *Managerial implications
Theoretical et el . . & i
. Overview of capital-
background Concept of Location : : 2
5 intensive business
Intelligence ) )
z : Interviews \\/
Technological solutions 7
of Location Intelligence | Data collection T
Data model examples research scope

Figure 2. Overview ofresearch strategy of the study

The second pagrovides deepeheoreticaknowedgeof informationdriven management, concept
of Location Intelligence and the key technologies and techniqfidsocation Intelligenceby
reviewing theoretical literaturgom each subjectKnowledge and informatiedriven management
literature provide insightinto information based knowledge management and therenatii
information as a resource while the concept of Location Intellgeiscpresented and main
technologies and techniques are reviewetlustratetechnologicabpportunities The output of the
second part is t@rovide theoretical perspective anthderstandingf the nature of datdriven
management and Business Inteliige and that are guided by technological opportunities and

limitations of GlSsolutions.

Thirdly, empirical partconnects theories presented to the capital intensive businegssibwing
empirical evidence fronthe high-technology ompanyoperating inthe field of forest industry.
Execution of the empirical research includes qualitative interviews that exposes current state of the

companyo6s busi nergasizat@naldexpecatiors ramdiopingoss about the usefulness
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of the Location Intelligere. Based on the results tie interviews a spatial data modelledby
utilizing structuredmarket datecollected fromthe databaseof marketinformation provider The
purpose of the data modekampless to illustrate how Location Intelligee can be gloited in

practice and to complemettteresults of the interviews

Finally fourth, the discussion paftresentsresults of the studypy providing key findings of the
interviewscomplementedvith data model exampl®utcomeof the key findings is to clarifihow
Location Intelligence can be explditen capital intensive business. Additionallys parttakes a
stand formanagerial impliations of Location Intelligence, thereby contributing to the field of study
by supplememtg the researctscope More detailed descriptienand contribution®f different

phase®f the studyare shown as inpwgutput process table 1.

Table 1 Input-output sructure of the study

Input Process Output

Research problem Objectives and limitations

Methodology 1. Introduction Research strategy
Theoreticabackground Theoretical approach
Information asabusiness ) ) Managerial approach to
) 2. Knowledge and information | ]
management driver information
_ management . .
Information as a resource Value of informatiorresources

Implications to value chain

Concept of Location Intelligence ) . Focus on spatial information in Bl
] . . ) 3. Location Intelligence o
Link to the business intelligence Organizational development of

information systems

Geographic Information System in i ) Functions and applications of GIS
_ 4. Technologies and techniques ]
business ) ) Special featured sufystems of
) ) of Location Intelligence
LI techniques and technologies GIS
Organizational overview and - ) Current state and value drivers of
] 5. Empirical evidence
business context the case company
Organizational objectives and main 6. Location Intelligence Applications of Location
businessctions Solutions Intelligence
Structured market data 7. Model construction Test of LI solution examples
) o Business benefits of LI
Solutions (from chaptersB) 8. Mainfindings S
Managerial implications
Benefits and implications of LI tthe ) ) ) General overview and contributio
o 9. Conclusions and discussion
organization to research scope

13



1.3 Research methodology

The research method chosen to supportghidy is a case study research methwlich allows
testingthe results of qualitative interviews with structured dAtacording to Eisenhardt (1989) the

case study research approach is especially suitable for new topic areas as the resultant éheories ar
often novel, testable and empirically valid. However the aim of this methodology is not only to
generate theory but also to test it or previtescriptions about the theory.

The confusion surrounding the case study method reflects to the distinctiony dne qualitative

data, inductive logic of conclusions and the case study research as the steps for theory building are
difficult to address(Eisenhardt, 1989). However, as the research strategy outlines this paper
primarily tests the existing theoriestiwstructured data in new context with no major ambitions to
build theory further. So, for such testing the case study method allows to focus on understanding the
dynamics of present with single setting related to the context defined by research strategy.
Moreover the case study allowsployingan embedded desiga study multiple levels of analysis

within a single cas€Eisenhardt, 1989)which in thisstudyprovides possibility to not only analyze
exploitation of specific information system but also licgtions of spatial information to

organization and its managerial processes.

The primary sources afstructurediata in this study are qualitative interviews thatexecutedas
semistructured interviews in order to stimulate rich discussion around the #giording to

Myers & Newman (2007) the sersiructured interviews follow only incomplete script, where the
researcher may have some questions prepared to keep thesidiseauishin the theme but having

the possibility for improvisation. Barriball & While (1994) summarized number of advantages to
use interpersonal interviews as the method for data colledtitanviews overcome the problem of

poor response rates of questnaire surveys and ensure that respondents have no assistance from
others available while formulating the response. Additionally, interviews are well suited when
attitudes, values or beliefs in the topic are examiriespecially if the topic is sensitivihe
interviews provide the opportunity to evaluat

nonverbal indicators.

Semistructured interviews were selected to this study because the true befneéte information
systemcan be discoveredhen organizational attitudes and beliefards the new technologgan

be observed while interviewing thpossibleusers of the information system. Moreover the study

14



seeks to identify neyossiblefields of applications for the information system, whaan be done

more successfully via open discussion.

1.4 Theoretical Background

Increased business information has set new challengdatadlowsare digitalizing and rapidly
growing. Moreover, the markeenvironment of the companies Bcoming more and rore

dynamic, which highlights the importance of rdate business dat&ight type of data can be an
important asset for the companiesti€an be utilized effectivelginceit provides valuable insight

notonlyintoc ompanyo6s i nt er niatdtheonprket aand congpatitors.b ut al s o

Information gathered from the market environment plays indeed an important role when companies
are analyzing industrgtructure, itsattractiveness and their own position among thals. Porter

(1979) developed the five forces framework, whams to explain the sustainability of profits
underdifferent forcesaffecting to the competition of an industdccording to Porter (1991these

market forcesthat are the rivalry among theompetitors, bargaining power of the buyers,
bargaining power of the supplier, threat of substitute products and threat of new eliinatriste

the sources of competition and dynamically shape the business environment. Fundamental idea
behi nd fRramewbrk waéssthatthrough these forcescompanies are able to analyze
attractiveness of new business markets and to find market driven possibilities to influence
competition in their favom order to achieve sustainable competitive advantaganework Blps

to analyze technological influences in the market and helps companies to link theiy $tratesar
competitive positionn the market

The distinction between the industry structu
necessary sinoeompanies are able to choose and adapt their strategy according its relative position
in the market or to find new competitive forms of strategy by analyzing industry structure through
these five forces. Il n an i de agbers sesponsestby rvals CC
allowing company to gain competitive advantagéhasivals are unable to imitate the chosen form

of strategy. These shifts and triggers in competitive forces may cause new business drivers in the

industry and enable compite advantage for the company.

Porter (1991) defined competitive advantage ¢

activities at a collectively lower cost than competitors or to perform some activities in unique ways

15



that produce more value fdhe customer and thereby progiagnore revenue for the company.
However, customer value andources of competitive advantage are more complex than just
performingnecessary operations. In order to define the concept of customer value(Pe®tr
defined the value chain frameworKfigure 3 to providea conceptual tool for analyzing how

customer value is created through companyds o

FIRM INFRASTRUCTURE

HUMAN RESOURCE MANAGEMENT
| I

\
Q)

] |
| |
SUPPORT : . | i
ACTIVITIES | TECHNOLOGY DEVELOPMENT | \%
| ] ] ]
| PROCUREMENT |
INBOUND OUTBOUND | MARKETING N
OGRTICs |OPERATIONS| ToTiSTCS | “asaes | SERVICE /3
&

PRIMARY ACTIVITIES

Figure 3. Generic value chai(Porter, 198%. 37

The framework notes that a company is a collectiodisdrete but interrelated economic activities

that shape stuopany 6s strategy as they form configur
Customer value, in turn, is according to Porter (1991) the source from which the potential profit
eventually deves as thisvalue ncr eases not only companyds pro
of organizational skills, routines and knowledge that are generated through performing value
creating activitiesThrough the value chain analysis companies are ablmderstand their cost
position and eventually analyze which activities generate the highest value since the customer value

is created if company either |l owers its custo

Porter (1991) argues that the tsiisability of competitive advantage respect to rivals depends on

the number of competitive advantages in the value chain and more explicitly underlying drivers of
each operation of the value chain. The drivers in the value chain are structural detsrwiinant
differences among the competitors in the operatidige most important drivers in an activity
include characteristics such as the scale, cumulative leammitfte activityact i vi t yds |
institutional factors affecting how the activity is fiemed, linkage between the activity and other,

the pattern of capacity utilization in the activity and the extent of vertical integration in performing

16



the activity. These drivers determine the underlying source of competitive advantage and make it
operatonal. However, these drivers do not necessary guarantee the success of the company because
thesuccess requires the choice of an attractiyv

circumstances and relative position of competitors.

Porter povides a market base view of how to analyze sources of competitive advéditager,
companyb6s activities require resourcewayofn or
reviewing competitive advantag&he Resource Based View (RBYjeory, presented by Barney
(1991) argues hat competitive advantage is created t
rare,imperfectly imitableand norsubstitutableLeading idea behind RBV theory is that a company

is able to gain competitivedaantage by implementing a value creating strategy, which cannot
simultaneously be implemented by competitors

are the main source for implementing such a strategy.

B ar n e y9b) gsheofyl®wever includsome inconsistencies since the sources of competitive
advantage are not only dependent on having more valuable or rare resources because any
competitive advantage based on particular resource can be competed away over time. Additionally,
rareness or valuef resources may change over time or make resources easy to imitate or substitute.
So, competitive advantage is not only dependent on the characteristics of resources but also
dependent on the effective accumulation, exploitation and bundling of resouerdsne.

(Eisenhardt & Martin, 2000; Sirmon et al., 2007; Teece £1887; Dierickx & Cool, 1989)

Bundling of resources increases the compl exi
increases the value of organizational processes as res@reeoupled into capabilities that are
further used in order tgeneratecompetenciesand eventually core competenciésnally core
competence of an organization illustrates the ability of collective learning of an organization,
harmonized streams ofdenology and organization of work with value delivery. Core competences
are especially characterized by communication, involvement and deep commitment to working
across the organizational balaries.(Prahalad & Hamel, 199®ierarchy of the competencies by

Torkkeli et al. (1999) is presented in figure 4.
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Core competencies
(cross-SBUs)

Competencies

(cross-functional integration of capability)
A Value Difficulty

INCREASING A

Capabilities
(functional ability to exploit technology)
Resources
(e.g. technology)

Figure 4. Hierarchy of competencies (Torkkeli et al., 1999)

Information have influenced to the capture of competitive advantage since thndaghation

flows organizations can greatly enhanite ability to exploit linkages between diiéet value

adding activitiesboth internally and externally (Porter & Millar, 1985). Moreovawmpanies are
becoming to be more careful for whom the information is sharedaamnhat cost, since the
knowledge is certainly not passed around without any compensation. Therefmndedge assets
are often inherently hard to imitate especially while sahéhem are carefully protected. The
importance of intellectual property hagleed increased as the use dbimation technology has

grown, which have shiftedthole concept ointellectual property into new conteXf.eece, 1998)

Recently, developed countriggmve experienced a transformation from traditional raw material
procesing and manufacturing activities to the coupled processing of information and development
applications and transfer of new knowledge, which have consequently affestethttevelopment

where activities with diminishing returns have been replaced wativitees characterized by
continuously increasing returnddded value i.e. increased returns are usually major driver for
knowledge based industrie€apturing profits from knowledge based value adding activities
involves identification and combinatiorf celevant complementary assets that support business.
High profits are available for the companies characterized by entrepreneurship, flat hierarchy, clear
vision and high powered incentives that rapidly sense new ways for such value adding activities.
(Teece, 1998)
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2 INFORMATION -DRIVEN MANAGEMENT

Datadriven managemergenerally refers to utilization of data in business management. However,
companies rarely understand the actual meaning of-dilatan management even though
companieseither suffer from massive dataflow anajor lack of business data. Commonly used
notion consideringlatadriven management states that companies need right data for right people
for right time. This interpretation sounds legitimateowever it can be misundessd since
companies may think thélhey needcconstantly more data for everygnehich of course is not the
case (Laihonen, 2013Prganizational succesadeeddepends on knowing of which kind of data,
information or knowledge one neeastead of the amouwrof datasince these concepts are not
interchangeabl¢Davenport & Prusak, 2000Companies rarely are aware of the true meaning of

these conceptsptheyneed to be clarified.

Datacan be defineds a set of individual and objective facts abewents, which, in corporate
context ae most usefully,described as structured records of transactidiese records of
transactions, howeveumill not provide any further details of the eventsbackground of the events,

so datatself has que little relevance or purpos€ o mpani es 6 data evaluati o
of datasets that can be either qualitative or quantita@Quentitative data management focuses
usually on costs, speed and capacity, which are variables easily measured by numbeers,
gualitative data metrics are usually timeliness, relevance and cl@&#yenport & Prusak, 2000)
Especiallyin terms of unstructured datBjrttiméki (2007) highlights that user receives the true

meaning of data only if data have certain context.

At simplest, raw data are symbols or other kind of individualintrpreted facts that illustrate

some discrete events without any relation to other data and without any meaning of itself. Spatial
data differs from traditional concept of data by illasihg physical locations of objects numeric
relationships between objectst widened perspective this definition includes not only physical
existing things that have | ocation of the Eat
floods, wvhi ch al | share the same aspect by existin
and having spatial exterfSGmart, 2008; Keller & Terga, 200Bartelme, 201PSpatial data allows

access to the data records by location or attributes. Howeveruttalata may cause spatial
dependency as attributes nearby may have propensity to influence each other or to share similar
attributes (Anselin, 1989).
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Context, in which data is reviewed plays important role as information is created by structuring data
so that managers are able to analyze and resolve critical problemesra{ifhi2001)Pragmatic
context and relational connection create interpretations that give meaning to the data, and thus
enable effective analysislowever, information is the same orflyr those actors that share same
meaning of data(Keller & Tergan 2005) So eventually it is dependent on the receiver if data is
truly information or not because in order to be information, slatauld change the way the receiver
observes somethinfpPavenport & Prusak, 2000)nformation can becharacterized bylifferent
categories e.q. its features, origin or format or by different format of representatiprirg, grisual

or audiovisual. These characteristics affect to the determination ifrrrdton is abstract or
concrete (Keller & Tergan, 2005), which is important notion when discussing how information

transforms into knowledge.

If definitionsof information highlight the assumptions of context related data, knowladgern
emphasizes me the role of knowerDavenport & Prusak (2000) define knowledge alul

framed combination of experience, values, contextual information and expert insight, which
provides window for evaluating and assimilating new experiences and informdiese
experiences and information emerge are applied in the minds of knowers and in the organizations
become embedded in routines, processes, practices and norms. Keller & Terga (2005) make an
importantnotion by arguing that information is outside the brain,levknowledge is inside. So,
knowledge is owned by a person, organization or society, when information can be available to

everyone.

These definitions clearly show that the concept of knowledge is not simple or easy to understand. It
includes various efaents that are formally structured billid at the same time. Moreover,
knowledge is hard to capture or understand completely in logical terms because of its intuitive
nature. Nonaka & Peltorkorpi (2006) describe beliefs, commitment, perspectives omgeatid

actiors as fundamentalof knowledge, which illustrates well how hard knowledge assets are to
specify (Davenport & Prusak, 2000)I f data and information <can
resources, knowl edge i | lexplsitinforanatiensin ocder horeateydétas ¢ a
driven competencies, which enhances organizational learning and development of core

competences.
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2.1 Information as an enabler of business management

Business drivers are traditionally determined based on busnegsnment and macieconomic
factors. Depending on the nature of business, drivers are determined by analyzing competitive
environment of an industry or political, economic, social, technological, environmental or legal
(PESTEL analysisjactors of busiass environment. Business data plays an essential role in the
determination of business drivers #gese analysesan be considered as accurate onlyhi
information, which the arigsis are based on is reliablkccurate information enables coherent and
correct conclusions and decisions of how company should react on the drivers of bhanegeer

signals referring to the drivers of changriallydetermine what kind of data is relevant in terms of
dynamics of business environmeti@ohnson et al., 2005

Strategic intentions traditionally determitiee needf business informatiorequired in successful
strategy executionStrategic,tactic and operationabbjectives can be set éralternatives can be
evaluatedwith suitable informationin order to makeright decision in terms of competitive
environment.Sources of business information che roughly divided into external and internal
sources. External information illustrates the informatioru t of companyo6s b o
information of business environment, technological development of an industry, competitors,
partners and customers. Internal information in turn, illustrates the company specific information
e.g. information of production, sales and krbaw of employees. In addition to division of
information all decision can be classified as strategic, tactical or operational decision. Although,
classification may be difficult it is necessary since the type of information required at each level
vary from each other. (Pirttimaki, Q0)

As figure 5 illustrates the need of information varies depending on the level of managerial decision
making. The level of strategic planning emphasizes the importance of external information while
operational monitoring requires accurate internalrajpee information. However, operational
monitoring is not executed only at the lowest level or strategic planning at the highest level since
the question is more about the matter of weighting the effects of decisions. Decisions of strategic
planning are eeking for longterm effects, so the information needed at this stage mainly consider
upcoming possibilities and new approaches to business. Decisions of the operative monitoring in
turn focus more on detailed prevailing business operations where openainagement is often

based on experience and the aim is to execute tactical and strategic guidelines. Both internal and

external information are always needed in order to make successful strategic decision in the
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organization. Although, diversity of informtion needs certainly complicates information
exploitation in business management since information needs depend not only on -tegison

but situation and time as well. (Pirttiméaki, 2007)

External Information

strategic
planning

:> tactical
control

operative

monitoring

Internal Information

Figure 5. Information needs in different levels of managen{@irttimaki 2007, p.45)

When considering successful decision making, it is obvious that both quantitative dtatigeia
information is needed. Additionally, business information reflects to the hierarchical classification
of information according to which business information can be data, information, knowledge or
intelligence. However in order to identify informat needs of managers in real business situations
three dimensionsf information need<lassificationhave to be identified. Frist dimension is the
source of information. Information sources can be either internal or external, where internal sources
are eg. operational databases or employees of an organizatirhus illustrate the information
generated inside the organizatid@xternal sources in turn, illustrate market information generated
outside the organizational boundaries. External sources.gren@vspapers, research papers or

white papers, the Inteet sites or trade publications.

Second dimension is the subject of information, which illustrates the cootehe information
explaining if information relates to the organization itselforif r el ates to t he ol
boundaries. Naturally internal information refers to organization itself and external information on
the contrary outside the organizationb6s boun
which illustratesif data is quantitative structured data or qualitative unstructured data. Quantitative
data is typically characterized as to be easily managed and processed like statistical information
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while qualitative data is defined as cognitive structures or ideasisind that are more difficult to

communicate formalize or share. (Pirttimd@007; Frieshamma2003)

2.1.1 Information as a business management driver

Notwithstanding the successftibssification of informatiorimensions Pirttimaki (2007) notes

well that internality and externality in various dimensions is subjective since it is possible to receive
same information from both internal and external sources and it can refleith¢o external or
internal subjects depending dhe factors of informatio user e.g. receiver and his position.
Additionally internal and external sources are not carved in stone thetieéoliee between these
sources is vacillating especially in terms of networking since the general aim of networking is to

have transparentformation flows.

As it has been explained previously, thare severalinformation needs, which are dependent on
decisionmaker, prevailing circumstanceand time. Naturally this diversity and increased
complexity affects to the exploitation of infortian in business managemeBusiness key drivers

and dynamic changes in market forces guide <co
establishing issues that managers have to con3iderefore in order to make successful decisions

top managrs have to have all the essential information to the greatest extent possible,at hand
which requires teamwork that include several people from different organizational levels and units
to participate. Only then individuals and their tacit kAnow act insignificant roles and support

decisiomama ki ng i n ¢ o mgRarttinydki, 200p)r ocesses .

Additionally, customer needs have twe taken into consideration by integrating o mpany 6 s
decisionmaking processes to the customer interfsinee the changes ingtbusiness environment

can be fatal to the company if these changes cannot be responded in time. Thus, top managers
should be able to foresee the changes and acquire relevaitimes@iformation that then, can be

used to make right decisions. Top mamagghould sense, recognize and estimate chaofgibe

industry better and faster than ever in information society, which only increases the importance of

information as an enabler of businesanagement. (Pirttiméaki, 2007)

Information in business represents the majority of the cost structure, where more specifically,
information is the force that compresses business structures together. Value chain represents these

structures that company need in order to produce offerings. Variousoraues of the suppliers
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buyersand other actorform an industry value chain that is a certain configuration of competitors,
supplierscustomers and distribution channdtsdustry value chain includes also information flows
within inside the company baiso within the suppliers, customers and potential customers. This
information is often referre@s in definition such asthe value of customer relationship, which
actually refers to the information that company holdgooits customers or to the inforitian that

customershaven t he companyosEvans & Wwostes 199r pr oduct s.

Information does not only determine and constrain the relationships of different actors in the value
chain but in many businesses it may also Bewrce of competitivadvantageeven if the cost of
information is trivial but the produdar offering itself is physical, becausar examplein buyer

seller relationship information can determine the relative bargaining power between the parties. So,
information and its disibution mechanisms are stabilizing company and industry structures
highlighting competitive advantage and enabling business manageremtever, value
components of information are so seamlessly embedded into the physical value chain that value of
information is difficult to define or acknowledgéNew information does not necessamly threat
established business but it can also provide new business opportunities as industries are shiftin
according to its dynamic drivers addressing strategic implications. Existing value chains may
fragmentinto new separate value chains with their own sources of competitive adv{ktaages &
Wurster, 1997)

2.1.2 Managerial implications ahformationdrivenmanagement

Information management has traditionally emphasized the importance of information selected
within a specific business problem related context. However Pirttimaki (2007) highlights that
decision makers actually need a comprehensive bundle -td-dgite information from various
contexts.This bundle requires information from both external and internal sources in order to create
sophisticated and proactive decision making process. So, degisking should not be only about
having the right inforration but more allowing decisiemaker to make the best decision to solve
the problem. Informatianthusprovide solid ground for the decision making, whams to solve
specific problems. bwever only well-structured and welllefined particular problemsan be
solved with statistical data, so in practice decisimaking processlwaysrequiressome of tacit
knowledge from decisiemaker. (Pirttimaki, 2007)
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Moreover, decisioimaker has an important role as he has to hunt out new information sources
himsdf if the information needs at hand are not met well enough (Davenport & P26,
Pirttimaki (2007 highlightsthe meaning of continuous interaction between the deemegers and
information producers to be essential in terms of assuring the transparency of information needs and
information available.However, it is organizational advantage that everyone doéskmmw
everything, thus information needs should be carefully considered and unnecessary distribution of
information be avoide@Pirttimaki, 2007) Edmunds & Morris (2000) emphasizes the importance of
value added informatioasa solution for increased iofmation overload. According to them it is
essential to identify and recognize the ways of how information processes add value to the
information in order to prevent the failures from which information overload occurs.
Simultaneously as theamount of infomation available increasest addresseshe poblem of
depositing theinformation because it is not rational to gather and produce large amounts of
information if it cannot be stage and processed effectively. $o general,the quality of the

information should bappreciatednstead of the amount of data. (Pirttimaki, 2007)

Information quality can be determined by itserance, reliability and validity (Fleisher, 2001)
Pirttimaki (2007)amplifiesthatinformation needs to be valide. as correct and comprehensa®
possible, which however, not necessarily mean that company is able to gatimetusiVe
information because of its high priddoreover, information shoulshclude all of the essentials and

be reliable by meaning that it should not be random but comparable to the existing information.
Finally, information should be collected and analyzed with timely manner in order to be useful for
the company as business environment is often hectic andingaapidly. (Pirttiméki, 2007)These
characteristics emphasize the importance of information as it aims to reduce uncertainty in
managerial decisiomaking processes (Frieshammar, 2008)e to his uncertainty, which so often
causes the failure of suasful business strategjes is hard to identify real problem that is the
understanding of how to filter the essential information from information flows to generate
knowledge for recognizing notable events, predicting difficulties and observe oppesguniti
(Thierauf, 2001; Pirttimaki, 2007)

Thierauf (2001) notes that huge amount of i
decisionmaking capability than simplify it. TherefofEhierauf (2001) highlights the problem of
increasing information dws that managers are dealing with. The amount of information can

increase so high that it becomes almost unmanageHbleever goodplanning, control and
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decisionmaking requires quality um-date information, which transforms working habitahile

business conditions together with accelerating pace of business change.

According to Johnson et al. (2005) business information management implicates to the managerial
processes in two ways. First, managers need to understand that capability of effectvatiomor
processing may transform the organization instead of slimtdim@g of managerial or operational
practices, which means that managers have to take distance from seeing information driven
management as a supportive function but place it to thercehbusiness. Secomthangers have to
understand the full potential but also the limitations of IT and to what extend technology can be
utilized in business management as it cannot completely replace certain professional knowledge e.g.
intuition or knowkdge sharing provided by personal networlksanagers have to beredibly
involved in on business strateggd actively seek new opportunities how IT could support business
development and information driven management. Additionally, managers need tdkiflavi® s
enlighten, educate and influentially persuade colleagues for information driven management and

decision making(Johnson et al., 2005)

Information can also automate decisimaking, which however does not mean that managemen
should be automatedbecauseall decisionmaking is not managementnformation driven
management is complicated as it should not be seen only as the same as knowledge managemen
but instead it should be seen as continuously series of decisions and actions, where infamation i
monitored as an active part of management proce3sess, information driven management
actively monitors actions and makes necessary decibesexd on relevant information. (Hakanen,

2014)

2.2 Information as a resource

As it has become clear companie=d different kind of information from various sources and by
exploiting information in decisiemaking processes the information can be a valuable asset for the
organization.C o mp a mfpringtion and knowledge resources illustrate data, information and
knowledge that are controlled and owned by the compaikeg. other resources, information can
also be bth tangible and intangible resource that can appear in structured from (databaseit)
nontransferablanformation or knowledge. As mentioned, sessful bundling of resirces forms
capabilities and thereforauccessful coupling of informatioifows alsoenables new capabilities

and competence# case of information management, these capabilities and competences refer to
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firmds c¢ ap anformatypn andknoavledyd resoutces by using organizational processes to
affect and emphasize desiremiut ¢ o me , whi ch eventually IS a
organi zati onos a lonteiktioftinformation. (Pigtéay1897)f r om t he ¢

Thierauf(2001) presents that recentipformation has acknowledgdekingthe sixth resource of

the organization among the people, machinesey, materials and managemenbweéver within

the context of Information €hnology organizations often consider tecbhgglas an expensather

than as a valuable asset, althogghlity and timely business data and information provide deeper
insight for managers, which still remain undervalued, underestimated and undé€fuserhuf,
2001)Hovi et al. (2009suggest as all that organization should see information as a valuable asset
and resource that have required investments for information systems, hardware and training of
employees,without forgetting hours of workinformation as a resource should be effectively
illustrated and available for the organization as whole. However, in basic structure information is
scattered or information is inadequatehich aldresses challenges in analysisreporting of
information.(Hovi et al., 2009)

Moreover, information as aseurce includes some features that make it difficult to treat as other
corporate resources. The problem is that information does not possess value the same way as
traditional tangible resources. The value is traditionally connected to capital value, which
information obviously lacks becaudé®m the point of organizational view information does not

have nherent value buthe value of information is connected to its exploitability or applicability.
(Pirttila, 1997)

According to Pirttila(1997) the amount of information is not essential. However, more important is
the way of how effectively information is utilized in pursuing to achieve organizational goals or
objectives.Thus, from the organizational point of view the value of infornmati® generated
through its usability and relevantm the organization and only if it can additionaltlg adjusted to

serve the needs and interests lbé tmembers of the organization. This implicates theat
information is always scaled and reviewed frahe basis of already existing knowledge or
information in the organization. For example the sales information receives its relevance and add
value only if it is submitted to the personragsponsible in order to be interpreted and exploited in
decisionmaking. (Pirttila, 1997)
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Information as a resource can provide successful base for competitive advantage, which however
requires successful coupling of information with other resources. Davenport & Harris (2007)
suggested that companies that are seekimgpettive advantage through analytics should use
analytical methods with caution and execute those initiatives well and improve them continuously.
Davenport & Harris (2007) recognize few competences that illustrate analytical organizations
Analytical organization is able to create processes antupeitthat is hard to imitate since analytics

and information processing are embedded to traditional organizational functions, and thus these
processes are difficult to identify. Organizations are developing engays of how to use
analytics and informatiorwhich are determined by the strategy and market position of the

organizatiorthathoweverincreases the complexity of analytics.

Analytical organization is able to cross organizational boundaries by applying analytical
competence and thus discover new fields of application for analytics. Although analytical
competence and consistent data gathering may be current practice of any,nshils some
organizations are performing it better than other competitors. However no competence can be
outperforming indefinitely, so analytical competences like any other sources of competitive
advantage should be developed and invested in contijugDsvenport & Harris, 2007These
notionsinfers to the resource based view suggesting that analytical skills can be considered as
organizational competence that is generated by exploiting functionally various resources.

Al t hough t he chéroilustratesbnsainly pinysioaé actions of how value is created
through compay 6 s o p e r &tMillar (1985) Rakmowledge that information technology is
permeating the value chain at every point. Information transforms the way of how actions are
peformed and the nature of how information linkages among the actions. Moreover the
phenomenon affects the competitive scope as it reshapes products that meet new customer needs
Porter & Millar (1985) explain few effects why information and informationhtemlogy has
acquired strategic significance differentiating from many other technologies busineshege.

argue that every value adding activity possess both physical and inforrpedimessing component

and that every value adding activity creates aswkisome kind of informatiokiVhen the value of

an activity increaseso doesthe difficulty as well (Torkkeli et al., 1999) thus physical or

informationprocessing components may be simple or even quite car(ipbeter & Millar, 1985).

So, Porter and Mar (1985) emphasizes the role of information as a component that not only

increase complexity but also enables opportunities to have more value adding activities that along
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the value chain provide mow@lue to theend customerandthuscreates compdive advantage. In

this development information technology halso major contribution afor most of industrial
history, technological progress has eventually affected to the physical component of what business
do.
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3 LOCATION INTELLIGENCE

As data flowsare increased has created pressure towards the companies to develop new ways to
analyze and get more out of their business data that they receive from customers, suppliers, market
and other sources. Now recenthgw critical element has brought to Business Intelligence, a
location. Location Intelligencaims to organize and understand complex business events and trends
by examining geographic relationships in information. In essence, Location Intelligence adds
geographic, dengraphic and similar types of data to the traditional information already used in
Businesdntelligence which moreover reflects to the increased development and use of reasonable
technology that capture and identify spatial dg@atiz, 2014)

Developmentof information systems and IT has shaped the way of how companies react and
approach existing business environmehéchnological advances have enablbdé increased
availability of geographiservices thahas led to the development of turnkey applicegjowvhich
automatically process traditional tabular datasaisable to be plotted on maps acoupled with
advanced analytics softwarend eventually brought to Location Intelligence to be utilized in many

organizations.Qrtiz, 2014)

3.1 Concept of Location Intelligence

As Geographic Information Systeltas become more common and accessible anfengrivate
companies, locatioanalytics have increased and created new field for the interpretation of business
data. While traditional Business Intelligence breathes through business data, which is used to
analyze business operations, very often this data include objects with afiebates that is easier

to review when it is displayed on the maps. atoan Intelligencas a business intelligence solution,
which provides spatial insight for managers. As a definition Location Intelligence refers to
techniques and solutions thatdgtate geographical dimensions to itiadal Bl solutions. Location
Intelligence capabilities can reflect to both operational and strategic actions in order to facilitate
decision making process and enhance the capability of better monitoring and tatenpref
business eventgHovi et al, 2009;Esri, 2012a; PitneyBowe2012; Golfarelli et a].2013)

Location Intelligence tends to answer the bu

makers to analyzspatialissues, which is why it is tdn executed by usin@eographidnformation
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System(Esri, 2012a) Bouckaert (2010) notes that Location Intelligence as a term is more and more
used to describe the new generation of @idditionally, needof spatial information has increased
exponentiay as many geographical online application solutions e.g. Google Earth, navigation
equipment and mobilé&lobal Positioning System (GPS)evices have made the use of that
information easierHowever,analytical use of spatial information has not yet achiestentess in

most of companies. (Hovi et aR009; Esri, 2012a; PitneyBowes2012; Golfarelli et al.2013)

Many commercial sourcésee e.gEsri, 2012b; PitneyBowe=2012; Thompson & Patterspp010)

have highlighted themergence of thimew wave of business analytics and intelligengbile
traditional Bl as a concept maturing Hovi et al. (2009) mention Location Intelligence to be the

new trend of BI, which will provide interesting additional functions to already existing Bl sa@ution

It has been estimated that approximately 80% of all data include spatial refefeitmey Bowes

2006; Grimshaw2000; Mennecke2000), which emphasizes the importance of spatial analysis in
business decision makingitney Bowes(2006) and Hoviet al. (2009) share simple examples
related to retail business, where location intelligence is used to determine optimal store locations,
guantify and avoid cannibalization among various stores, precisely match media and marketing
messages to target hohséds and identify undgwerforming stores in order to determine, which
stores should be closed and renovated. These are of course pretty obvious examples, yet they give 8
good perspective to which Location Intelligence can be fmed

Winslow (2007)in turn, defines Location Intelligence as an awareness of relationships between
location information, business analysis and operations. Additionally, Location Intelligence provides
the ability to use the understanding of spatial relationships to prediat dluences on a business

or organization. Location Intelligence illustrates the capability to react on these influences by
changing business processes in order to minimize risks and maximize opportunities. Through
Location Intelligence companies are alib measure, compare and analyze business data from
operations along with external data such as transportation networks, market characteristics or
customer relationships. Location Intelligence covers the areas of analytical capabilities to quantify,
compae, analyze and predict spatial data patterns with technologysteedlable and integrated

into business application or systems and reference data with both geographic and attribute features.
In addition, Location Intelligence comprises the knowledgdusinessspecific operational and
analytical issues together with competence in understanding and applying location analysis
techniques. (Winsloy2007)
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Location Intelligence combines successfully GIS technology and spatial business data. With
LocationIntelligence solutions companies are able to answer the questions e.g. where the marketing
efforts will be the most or least successful or are there lochtars e d patterns r el a;
business operations in order to achieve strategic benefitee&iul integration of Bl and GIS
provide capability for visual analysis of key BI figures, correlation of Bl data and spatial attributes
e.g. demographic factors, geographical customer classification or consumer information to analyze
and optimize produ@and service sales. (Es2012; Golfarelli et a].2013)

Core capabilities of location intelligence are mapping and viatain, spatial analytics and
information enrichment. Mapping and visualization refers to intelligent mapping that enables users
to explore information on an interactive map. Spatial analysis refers to ability to analyze
information through a map i.e. information can be analyzed by using geographical maps and
additional charts of spatial attributes together. Information enrichreérsrto ability to add key

attribute data to a map order toenhance analytics. (EsB012)

3.2 Value of Location Intelligence

General assumption is that Location Intelligence is nothing but dots on a map, which is why it is
important to go beyond theap in order to achieve the true valuelLofcation IntelligenceAfter

all, the mainideais to share enriched business data within the organization. Commercial sources
propose that the actual value of Location Intelligence for the companies is creates fopre

detailed level of business analysis that geographic approach provide. This added value is created by
visualization of Bl data and by combination of spatial data and spatially referenced attributes that
cannot be done wittraditional Bl analysis orgeographic analysis alone. So, true value of Location
Intelligence is the comprehensive analysis, not just the ability to see objects on the map, (Milton
2011)

Killick (2014) presentdifferent characteristics that help to understand possible amlagudtf
Location Intelligence in business. Fidtaracteristic is that Location Intelligence includes several
different ways of presenting spatial data. It is not just the map with dots, but data can be presented
in the form of heat map, clustering, datagagation or color coding data. These forms of
visualizationhelp to understandpatial reléionships and disclose new information from structured
data. Second important characteristicof Location Intelligence is to learn more about the

geographical areas in which company is operat@wpgraphical enrichment afformationcan be
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done either with map enrichment or data enrichment. Map enrichment means that different layers
including dfferent business information are mapped into one map to make the map more
informative. Data enrichment, in turn, means the addition of new columns of information to the
database records so that the information can be analyzed in newKvthg&, 2014; Esri, 2014¢%

Third characteristic emphasizes th@pping of datawhich provides new perspectives to review
data and may uncowenew patterns or relationships amapéther with data enrichment maps
become analytical tools that can be used to determinstisttanomaliesFor example bt spot
analysis may help to reveal statistical misconceptions as maps are gesebrtavith other visual
tools. The fourth characteristic emphasizes the organizational collaboration with maps. As core
competence is develed through collaborative organizational learnimgaps can be used to
enhance organizational development and thus increase the valoeatibn Intelligence bgharing
dynanic maps rather thartatic maps, maps across devices or mapgresentations agynamic
instead of static maps. In addition value can be created by smaapg acrosbusiness systems

and usingnultilayer maps in other business syste(#sllick , 2014)

In order to better understand how the value can be amdddferent businesfunctions able 2
illustratesfactors of how Location Intelligence solutionsan contributeto the different business
functions.Table2 includes different business functions typically supported by Location Intelligence
feature Functions illustrated in eéhtable2 are related to suppliers, customefsiman Resources

(HR), service, pricing, business development and logistics. Value adding factors are operative

actions enabled or supported lbycation Intelligencesolutions.(Lainiola & Ukkonen, 2014)
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Table2. Added value of Location Intelligence applicatiohsifiiola & Ukkonen, 2014

Businessfunction Value addingfeaturesof Location Intelligence

Supplier selection based on geographical location
) Subcontractor optimization at the site

Suppliers ]
Warehouse locations
Geographical allocation of suppliers compared to competitors
CRM data visualization

Customers Analysis of customer potential in specific region
Understanding of customer actions and behavior
Work force management, planning aoptimization

HR Effective management of employee mobility
Analysis of human resources in terms of the market size and development of market
Determination and analysis of SLA

) Location of service branch

Service ) ] S
Leveraging of Installation base through viszeion
Analysis of the impact area of servioenches

Pricing Regional dynamic pricing based on other fundiemy. logistics or service (SLA)

Business Growth Planning

Development Competence mapping

Logistics Optimization and planning of logistioutes and transportation
Geographical product portfolio management

Product managemen ) .
Analysis of product trends regionally

In global business it is the matter of cost efficiency to choose suppliers that are able to supply
materials effectively and @t physical location have major implicationken considering supplier
options.Location Intelligencesolutions provide added value by brining geographical dimension to
the supplier selection. If construction site is locatadspecific region, by using loation
Intelligence solutionoptimal suppliers can be selected from that specific regased on their
locationandthus achieve cost savings. Mower Locationintelligenceis useful in optimization of

subcontractors at the sibased on same reaso(isainiola & Ukkonen, 2014)

Customers are the most importanterfacein sales and marketing activities. With Location
Intelligence solution€ustomer Relationship Managemd@RM) data can be illustrated on the
map and thus find and analyze the most important cussomspecifc region based on the number

and the value of customers. Additionally, analysis of customer potential in specific region can be
analyzedwith Location Intdigence solutions since geographical information provide insigha

the development of customer base in specific regii®M data provides various possibilities for
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data display. CRM data cde illustratedas hot spot or heat map displays that proviee points
of view for customer relationship managemérdgether with CRM activities the pricing plays an
important role in sales operations. Location Intelligence supports pricin§easce Level
Agreements (SLAran be used as a pricing criterion, wanich Location Intelligencerovides an

effective tool to manage(Lainiola & Ukkonen, 2014)

Location Intelligencecan quite surprisingly provide valuable support to the human resource
management by enabling new ways to plan and optimize work force emeat especially if
considenng high work force mobility. Moreoverll supports analysis of human resources
optimizationin terms of the market siznddevelopment of market e.g. number of employees in a
certain service branch can be optimized accordine size of service area or according to service
activities in that region. Location Intelligenadds value to HR function by assisting work planning
and work allocation, routing, mobile stions and situation awareness as human resources can be

visualized on mag(Lainiola & Ukkonen, 2014)

For service activity LI provides a good tdo determine SLA areas and analyze the effectiveness of
SLAs. Additionally,LI enables effective leveragird own installation bassinceservice offerings

can be targeted regionally. Visualization supports the analysis cethiee arealarifying if the
impact is regionally wide enoughMoreover, geographically referenced information and LI
solutions helpcompanies to analyze and decide the optimal number of service units and their
locations in relation to regional customer base. Thus Location Intelligence driven network planning

creates value to the business apiens through cost efficienqlzainiola & Ukkonen, 2014)

Location Intelligence solutions help companies to identify new needs of competence by comparing
the potentialgrowth of demand and existing resources and competences and analyze if business
development initiatives are possible to executéh witisting resources. These analyses may also
include subcontractors or subsidiaries. Moreadvecation Intelligence solutions enable effective
planning of expansion planning as it can assist with geographical issues like where to start or where
to go. Inexpansions or mergers and acquisitions it is also important to analyze and determine
networks and existing installation base for which LI solutions can be dsdiork planning
includes the same features as human resource operations and service operatietesmination

of the number and location of branchasd determination of the number of employees and

optimization of service arefl.ainiola & Ukkonen, 2014)
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Supply chain resiliency and risks, in turn, play an important role in global business operations.
Location Intelligence adds value to the supply chain management antiyriakewing companies

to design optimal routes by taking into consideration andyaimg different geographically related

risk factors Additionally Location Intelligence provides situational information from specific areas

and thus helps companies to prepare better on sup(hiésiola & Ukkonen, 2014)

3.3 Link to traditional Business Intelligence

The concept of Business Intelligence was originally presented by Luhn (1958) who defined
Business Intelligence to be a communication facility that serves the conduct of busisess.
information technology has been developed the tefnBl has been updated.ater, Business
Intelligencewas used to refamtherto the system that includes businessiinfation, software and
hardware, which together are usedgither and storage data aadalyzeinformation from the
business point of viewith analytical tools presentingpthinternal and competitive information to
decisionmakers. (Negash, 2004)

According to Kemper et al. (2013) Business Intelligence dslkective definition forcombination

of data analysis, reporting and various quenis that aim to help business users navigate through
information flows andgenerate valuable informaticlm supportmanagementNaturally leading
companies in the field of management adopted the term summarizing all the necessary tools e.g.
data warehoses, data marts and OnkAmalytical Processing systems under this collective
umbrella term. Therefore the original Business Intelligahustratesthe heterogeneous cluster of
isolated tools supporting business manageraedtdecisiormaking

Typical Bl architecture includes threeain layers that are data support layer, information
geneation, storage, distribution layer and information access layer. Data support layer is
responsible for storing transformed, harmonized, structured and unstructaaetbrdaecision
making, while information generation layer enables functions to analyze structured data or
unstructured contents and supports distribution of relevant knowledge. Final, information access
layer allows users conveniently access to all reie\&l functions. Often information layer is
executed with some sort of portal software, which provides graphicalfriesedly interface.
(Kemper et al., 2013)
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Pirttimaki (2007) approaches the concept of Bl nfooen managerial perspectivaiggestinghat

Bl is defined as a concept or tool to manage and enrich business information that proeroe real
knowledge for operative and strategic decisiaking. Kemper et al. (201,3p.6) notes that in

initial discussions regarding the enterprise Bl reseascivare supportinghe vision oo Si ngl e
poi nt thatcould pravitledaonsistent support for all managerial decisions. However, recently
general attitude has shifted more on towards the appredwre Bl provides support for
heterogeneous decisionsgaparate strategic business units with often hifgtysed information
needs. hereforemodern Bl systems includdifferent data storing systems, diverSgtraction,
Transforming and Loadin@ETL) procedures and adequate analytical tools in order to meet various
user needs across the organizatiffemper et al., 2013) However, the shift towardsmore
specific information needs has not removed the nature of Bl to refine information and knowledge
that describe the business environment, a company itself and its positiespactto markets,

competitors, customers and economic issues. (Pirttimaki, 2007)

Although BI has focused on analyzing and monitoring data, geographically referenced informatio
has received less attention. Reason for this development may be historically separate development
and implementation paths between Bl and GIS. However, recently users have requested more
complete operative display and ability to be more proactive, whashled to the combination of

these two technologies. Combination of Bl and GIS were developed as the IT landscape was
evolving to absorb different ways to compiling, storing, using and distributing @adtad ay 6 s G|
recognizes the location component ofadandconnects data with geographic features e.g. roads,
rivers or forestghat in addition may have significant relevance in business as (&sh, 2006)

More recently Blenvironmenthas been redefined as new analytical approaches to business have
beendeveloped.Today Business Analytics (BApclude traditional Bl but also more advanced
tools e.g.predictive analytics or even prescriptive analytics that provide support for business

decisionmaking.(Esri, 2012)

3.4 Development of information systenproject

Naturally information needs require the collection of information from various sources that may not
be easily accessed. Moreover different functions require different information systems for data
collection and management. Information systemsna#iffective exploitation and engaging of data
into the company6s business operations in ord

no information system is straight forward ready to use for organizations but it requires careful and
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continuous development. During the development and integration phases several issues can
interfere with the project and lead to unsuccessful outcome. Hovi et al. (2009) reminds that
successful implementation of Business Intelligence share the same characteristcs donany

IT project, however having the focus on few specific issues. The special characteristics are
according to Hovi et al . (2009) the maturit
methodology, support of management, inclusion of end usews,qdatity, crosfunctional data,
scalable technology with right tools, business driven development and acknowledging that Bl is not
a project but a process. Therefore the success factors and pitfalls of an information system project

are addressed and tbeganizational evolution of information system illustrated.

3.4.1 Success factors

Rapid development of technology has led to the increased number of various Bl systems that use
fragmented data from different sources. Continuous desire to develop new tgghmaocreated
isolated islands of existing Bl modules that need to be taken into account while acquiring new
information system or Bl module. Successful Information System (IS) implementation project
utilizes existing systems as much as possible instéaglvesting brand new Bl systems, which
reduces end usero6s resistance to change. As t
it is essential to agree the methodology of how to approach the project. All project members need to
have clarified rads and the implementation process needs to bevayodialogue between business
function and IT. Moreover the dialogue needs to be as clear and straightforward as possible so that

misunderstanding can be avoided. (Hovi et al., 2009)

Just like in any otheprojects, in IS projects the support of management is also essential. As BI
systems use operational data it requires support from both IT and business side. Moreover it is
important that the end users provide their opinions in early designing phasestuatal in
execution phase since the end users are in the center during the whole life cycle of the system. All
organizations have problems having accurate and solid data. So, one of the characteristics of
successful implementation project is high quatigta used in analytical processes. If there is a
possibility where the process allows incorrect input of data, then the effectiveness of information
system naturally diminishes. Therefore the aim of the projects is to ensure the quality of the data
transkrred to tle data warehouse over Epkocess so that the quality is not the issue in reporting.
Moreover the information is diverse, which emphasizes the -twostional need of data over the

whole organization. Different functions of an organization diferent data location to different
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databases and the coordination of this diverse data set challenges to the data management but
provide crosgunctional opportunities to create new information and knowledge while organized
effectively. (Hovi et &, 20(D)

Technological solutions determine the capability of a Bl system as the number of end users and the
use of system increases. Therefore scalability and integration possibilities of solutions should take
under considerations. Open interfaces to the variaformation sources and options with user
interfaces allows possibilities for system suppliers to provide tailor made solutions for specific
needs of a company. However the most important is to remember that Bl is for the business and
thus new informatin projects should be business driven initiatives and the development of BI
solution needs to be strongly linked to the business. New needs for analytics or reporting should be
user driven and the role of IT should only be supportive enabler of new tegindloreover, it is
important to acknowledge that organizations need continuously improved and up to date
information and with Bl solutions continuously improve the opportunities to produce such

information. (Hovi et al., 2009)

Davenport & Harris (2007identified additional characteristics of analytical organization that truly

has taken data driven management and analytics as part of its business. According to them,
analytical organizations have straight and immediate access to data and the knowésdgeeint
employees understand the importance of data gathering and use time to analyze and interpret the
data. Managers focus on grinding the business processes in order to improve results, not scraping
independent data sets together from different trarsasiistems or reports. Moreover managers do

not argue who has correct numbers but the data is managed consecutive through its whole life cycle
from the generation always to the archiving and destroying. Analytical organization can analyze and
test varioudypotheses rapidly without prolonged preparations. Moreover frequently used decision
making actions are automated and integrated enabling organization to share information form a
routine basis and automatically with its customers and suppliers. In sochaamzation reports and
analysis integrate and embed information flows from various sources seamlessly together and data
warehouse projects or Business Intelligence initiatives are not separate projects but information is
managed as a strategic resourcel ghe change of an analytical environment is the result of

strategic change. (Davenport & Harris, 2007)
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3.4.2 Pitfalls

Successful implementation projects are often easier to plan than execute. Hovi et al. (2009) and
Davenport & Harris (2007) are also iddietil some pitfalls that may lead to the failure of the
project. Hovi et al. (2009) note that even if new technology is tempting and new BI solutions and
trends seem effective the utilization and deployment of the technology is far more complicated than
it first may appear. So, in order to avoid the pitfall of taking shortcuts and being too eager to build
Bl initiative around the metrics more sustainable solution is to focus on having accurate quality data
to the warehouses. Organizations should remembeBtisness Intelligence is not just technology.
Although new technology helps Bl initiatives to be executed better the most part of the time is used
to data management and technological deployment. In terms of success of Bl initiative organization
should $ll emphasize the importance of taking end users and organizational needs into account,
since Bl projects eventually affect to the organizational culture and processes. End users represent
various organizational layers with special needs that need toom&dered while designing
solutions, which ensure that new technology adapts to the organizational needs. (Hovi et al., 2009)

Other major issues considering any development project are the costs and return on investment of
the project. It is essential tonderstand that Bl initiatives do not differ from other projects in respect

to this notion, so they can be justified by increasing revenue or better profitability. However
addressing the economic value of information can be often difficult. Naturally itetate directly

to the enhanced effectiveness of production or better focus on sales assets, which are quite easily
guantified data. However it may also relate to comprehensive information diffusion across the
organization. Thus the real return on inwesht in such projects is generated through organizational
learning when new enriched information improve knowhow as organizational experiences and
business knowledge receive input from Bl solutions and business data in order to develop more

competitive orgnization. (Hovi et al., 2009)

Davenport & Harris (2007) note that every organization is different, which makes it hard to create
any detailed description of the pitfalls of Bl project, however the authors suggest few threats that
may occur at any stagd system integration. By avoiding these common missteps organizations
should be able to perform successfully. Companies should avoid focusing on only one analytical
dimensions e.g. technology as it may narrow the scope of the project. Moreover compaunigks sh

not be trying to make everything at the same time but focus on the each task at hand. Often

companies are investing to the analytical performance without thinking to what extent they should
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be investing, then investments are either too big or tool sesdect to demand of a company. In
addition the issue is the investments targeted to the subjects not so relevant to business. Problems
arise as well if the business problems are not defined well enough, the problem is not correct or it is
understood oml partly or the solutions or techniques are not used properly. What it comes to
decisionmaking companies need to make sure that applications related to decaiomy
processes are not automated without careful review of basic assumptions. (Davelifroris&

2007)

3.4.3 Evolution of information systems

All information systems have same features in common, they all include some sort of data bank,
facilities to manipulate, retrieve, update and report data. Moreover, all information systems evolve
the sameway regardless the field of application they are related. These phases of evolution of
information system can conveniently be divided into three different stages, which are typical and
perhaps even necessary for successful information systems. Inforrsgtitems rise and fall
mainly for their ability or disability to follow this pattern of evolution. However some exceptions
may occur that does not follow this pattern. Geographical Information Systems are not exceptions
and in order to be successful thewédo be capable of following the same evolutionary pattern.
(Crain & MacDonald, 1984)

The evolution of information systems includes three characteristic stages that are hamed by the
principal functional purposes as inventory stage, analysis stage amdjenant stage (figure 6).

The characteristics of these stages illustrate how the relationship between the user and the system
supplier services changes as the system evolves functionally. The first phase is the inventory phase
where the reason for the stence or the development of information system is addressed. At this
phase the system provide answers to the simple data queries of how much, how many or where?
Emphasis is traditionally on reports that derive directly from the data based on outlimgs,astll

other minor manipulation of raw data. Therefore the main activities of this phase are data collection,
input and editing, thus those activities that lead to the development of accurate and high intensive
primary data. (Crain & MacDonald, 1984)

When considering Location Intelligence and more specifically GIS the first phase represents a
system where the primary task is the development of integrated collection of mapped or geocoded

data that cover broad area with wedfined scope in order to exeeudirect queries or to redisplay
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data in various ways. During this phase the relationship between the user and the supplier is often a
classical customeclient relationship with weltlefined separated functions. (Crain & MacDonald,
1984)

PHASE I PHASE IT PHASE IIT
100
. 50 INVENTORY ANALYSIS P
AP:’Ong;HONS APPLICATIONS APPLICATIONS P g NAGEM
f s
7/
1970 1975 1980 1985 1990 1995

Figure 6. Theevolution of Information Systems (Crain & Macdonald, 1984, p.42)

The shift from the first phase to the second
extend the use of data from traditional tabulations and summaries to relationshiger ito @xpose
problems, to help to confirm assumptions or to provide data for research and modelling. This phase
emphasizes complex retrievals and queries that are expected to generate additional queries used in
unstructured context. Therefore the implicas are the needsf extensive user interaction. In this

phase queries relate less to the raw data, which highlights the requirement for advanced statistical
tools. Meanwhile the principal activities move from traditional data gathering more to the data
retrieval and manipulation. In this phase new data inputs are less likely to be broad and
comprehensive but more specialized and focused on particular business issues. They may represent
large volumes of data that cover small areas with detailed inform&specially in the case of GIS
primary requirements relate to user interactions with data on the basis of complex geographical,
topological or statistical criteria. In this phase the system supplier has to become more involved and
evolve organizationallyin data context issues as the level of analysis shifts more detailed.
Necessary system tools should meet user requirements with considerable emphasis on determining

and anticipating user information needs both in short and long term. (Crain & Macdd&&dql,

Third phase with the evolution of information system is the managerial phase where the system
starts to implicate on managerial decision making by providing supportive tools assisting directly
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decisionmaking process. The essential factors of hostesys evolve to this phase are the addition

of forecasting and planning facilities i.e. the ability to perform what if analyses, which implicates
the need for more advanced statistical, modelling and mathematical forecasting capabilities. In
terms of GIS his phase provide answers to the questions related e.g. to alternative land use or
various strategies for optimized use of geographical areas. With such tools as modelling and
planning used with broad base of data information system like GIS is ablelve éwvdhe third

stage and to become trustworthy resource management system. As the system reaches this phase th
distinction of suppliers and customers virtually disappear and users are integrated into an overall

system management process. (Crain & Maetthrnl984)
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4 LOCATION INTELLIGENCE TEGHNOLOGY AND TECHNIQUES

Information Technologyand computer technology are highly involved to Location Intelligence
since IThas had a huge impact on business managemenipesvitles totallynew platform for
business transformation, cost savings and more effective decision makjng.isSoecessary to
define and illustrate different technologies and techniques how Location Intelligence solutions are
executed. Deeper understanding of technotogied technique provide better knowledge how
Location htelligence and spatial information can be applied in business context as technological
opportunities and limits are understoodidditionally, dynamic and rapidly changing business
environment has imeased the need of accurate and-tiea¢ information of business activities.
When monthly or quarterly updated information used to be enough, today companies need
information from yesterdagr even current daily situation. To support modern businesstmres,a

IT has developed several information systems to help managers in their actions. However,
Geographic Information Systemisas had a whole different premises compared to another
information systems. Although, today GIS applications has become widety insbusines to

support managerial actioff®m anothepoint of view (Keenan2005)

PreviouslyGeographic Information yStemhasnot been as popular as other information systems

and it has mainly been used by geographers, governmental intelligerreiesy and other
commercial agencies related to land management. GIS has focused on environmental or other data,
which have been broadly observable across wide geographic areas e.g. water, temperature or
vegetation densityLater private companies in diffent industries have understood the importance

of well executed spatial analysis through which they are able to enhance decision making in
strategic anélso in operational levefAdditionally, whenthe number of business data has increased

the need of swing spatially related business problems has become essential in terms of effective
decisionmaking. Instead of answering typical business related questions of what should be done,
why and how, GIStends toanswers to the key businessues of where e.gvhere to locate
facilities or to target new customers. One might argue that in the future GIS will become useless
since the work can be done anywhere without having a specific fixed location. However this
development onlyhighlights the value of such geographicsystem since dynamic business
environmenis not site-specificbut companies need to locate the important business events in order

to perform and succeed in the mark&rimshaw 2000;Goodchild,1992
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4.1 Geographic Information Systemoverview

Spatial data is ery useful in business decistomakingasit can be used to visualize and interpret
business relategeographically referencethta in order to make location driven business decisions
and to illustratespatially reflecting trends, pattes and relationships. Geagrhical Information
Systemincludes hardware and software that are used to capture, store, analyze and display data,
which are spatially referenced to the Earth. SIS is a system that provides data with geographical
dimensions. (Grimshaw2000; Hess et al., 2004&sri, 2014 Fundamental idea behind GIS is to

link attribute database with digital maps in orderillostrate where something is and what is
somewhere.n scientific research GIS has received several definitions and each of these definitions
note that GIS not only provide users a set of tools for managing and linking spatial data and
attributes but also and advanced modelling functions, tools to desigplaanénd cagbility for
advanced imagining. (MenneckiE97 Grimshaw 2000;Keenan 2005 Esri, 20129

Much because of historical premises GIS research has mainly been contributed by first geographers
who used maps in preomputer age and then infornati scientists who haviater explored
methods for geographic calculations. As computer science and especially technological
performance e.g. necessary speed and storage capacity have developed it has provided new idea:
and more sophisticated GIS applications that can be used in privatesBusinvronment as well.
However, even today technological performance creates boundaries for effective GIS applications

since large amount of spatial data requires powerful hardware. (Menth86ke Keenay2008)

GIS share thesame fundamental charaggtics as any other informatiasystems. ldwever there

are four different functions that distinguish it from the other information systEnese functions

are spatial visualization, database agement, decision modelling and design and plan&patial
visualization refers to ability to represent data and display it correctly in spatially defined system.
(Mennekce 1997) This function represents the essence of GIS in business as it allows users to
visualize both spatiatoordinateand attribute data ondigital map and thereby do interpretations
and analysis based on spatidiacenciesVisualization provides a strong capability to classify and
represent information and objects that are otherwise difficult to outline, on a/msaplization can

be seeras a process thateate holistic view antelps toreveal hidden causalities that otherwise
would remain unseerdowever, mapping or visualization should not be seen as competing option

to other visual alternatives such as charts or other graphicsbats alternatiesshould support
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each other in order to create comprehensive view that effectively support business operations.
(Dodge et al.2008 Keenan2008

Database managemeit turn,refers to the capability to store, manipulate and proaaess to the

data. This functiorhas important role since one of the major distinctive difference respédut to

other information systems is spatially referenced data, which reeqoowerful database
managemeniSpatial data can be represented in two different ways, which have implications to the
database management. First approach is the raster approach where the whole geographical area is
represented by pixels on a grid. Tigsa bitmap representation, where thccuracy of the map is
dependent on the size and number of the pixels. Vector representation can be assimilated to
Compter Aided Design (CAD) drawing since it builds geometric representation based on basic
lines and shapedn this approaclobjects on lie map are not tied to a certain scale and thus is
suitable in particular for representation of sparse data or line features like boundaries. Vector
approach requirepowerful processing capability of hardware but is widelgdusscomputing
technology hasdeveloped. (Menneck&997; Keenajn2008)

Decision modellingefers to the ability of GIS to support decision making and analgsigeral

other information systentsave been developed to support decision ma&swgell However these
traditional systems often lack the function qdroper and comprehensive spatial analysis.
(Mennekce 1997) GIS providean opportunity to analyze spatial data as it enables collection and
measurement ofgjeographic information that can be edihd overlay from differat maps.
Especially capability to storage spatial data distinguishes GIS from other more traditionaihdecisio
support systems. (Keend#008) Mennecke (2000) notes that even if data capture, manipulation and
management are important function of GIS thetesys are eventually used to support decision
makingand various analyses. SpatiaédlsionSupport §stems (SDSS) can be considered as GIS
which have ability to process geographical data and also have necessary tools tcspatiblzgata
appropriately.Crossland et al. (1993)ave proposed that instead of GIS the companies actually
need SpatiaDecision Support System whi ch f ocus more on manager ¢

not entirely same as GIS; however both of them are based on the same Gl®¢gchnol
Design and planning refers to capability to creatsjgheand plan business actiofdennecke

1997) Although GIS is not meant to hesed as similar designing system as CAD it still can be

used to design and plan objects and location of objects. Other capabilities of GIS such as
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visualization and capability to illustrate attribute data enable GIS to support designing of routes or
locations e.gfor the branctor for fleet managemen{Keenan2005)

4.2 Geographic Information Systembusiness applications

Currently GIS applicationsused in businesBave mainly ad hocnaturethat supports operational
decision making in different organizational functions e.g. marketing or transport&iaoty.
adopters of GIS have mainly been functional specialists since GIS has first seaysasnthat
enhancs productivity or effectivenesef the specific functional area rather than implisdtethe
business as a wholélowever, prol#ms in which GIS provide suppaate becoming more and

more strategic, and thus real business reasons are increasingly influencing to the implementation of
GIS. (Grimshaw 2000) Mennecke (1997) provides a conceptual model of G&d in business
including functions discusseoefore and more in depth applicationshd model is presented in

figure 7.

Spatial Data
Collection and
Automated
Mapping

Design and Facility
Engineering Spatial management
Imagining
Function

Design and Database
Planning GIS Management
Function Function

Decision

Strategic Planning Modelling Demographics
and Decision Function and Market

Making Analysis

Transportation
and Logistics

Figure 7. GIS functions and applications (Adapted frdennecke, 1997 p.46)

Four main functions of GIS enable various applications that help business managers and other users
to make more effective decisions and support companies with strategic planning, design and

engineering, collection of spatial datacifdy management, market analysis and logistitisese
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applications illustrate more focused areas of business in which GIS is uBekign and
engineering refers to the possibility of using GIS as engineering softwiean@ spatial database

allow endusers to make environmental design and landscape engineering or residential construction
related engineeringTraditional design and engineering applications have bédaly used in

public sectoe.g.to design waste managementater consumption whefIS is especially useful

to design plans, layouts and maps. (Menngt87)

Bansal and Pal (200 studied if GIS can be used to estimate building costs and visualize designing
of new building. The study utilized the capability of GIS to store datachwhater can be
manipulated in order to estimate building costs and then desigrvi8lalization of a building
based on construction materials, labors and equipment @atng and Chang (20P1n turn,
studied the capability of GIS to be used for suéablute planning and designing of an underground
power supply system in civil engineering projesuch studies provide excellent example how

designing and engineering application of GIS can be utilized.

Like any information system, GIS is desagito hdp operational actions, which is why spatial data
collection and automated mapping is extremely useful application ofirGHsisiness Spatially

related datas essential part of GIS and wh#ms data can be automatically illustrated on maps it
helps organizations to use GIS effectiveyutomated mapping allows organizations to generate
spatially referenced data locally-lrouse, which eventually leads to faster decisions based on
accurate patial data. However, in house generated data may include some problems in terms of
data accuracy. These problems relate to definition of positional accuracy i.e. is the object where the
map says it is, or attribute accuracy i.e. is the object classified identified correctly or
completeness of data i.e. does the magude all the rievant objects.(Mennecke, 1997,
Goodchild, 1992)

Automated mapping and spatial data collection utilize imaging function of GIS, which provides
visualized updated reéime presentations for operational decision makifldennecke, 1997)
Keenan(2008) notes that & has informative naturthat increases the interest to use GISin
business purposes. The traditional form of GIS is to provide graphical informatiooweithpped
attribute data. Such mappedpresentatiorgenerates presentation that cannot directly be queried
but which can be indirectly modified by using pie or bar charts alongside. In this way GIS shifts
more on towards the business intelligence applicatmd thus is more useful in business

environment.
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Facility management application illustrates more operative application of GIS since facilities are
easy to manage when Gillustratesboth locational and attribute information. GIS support-real
time monitoring of facilities e.g. manufacturinglants or distribution centers by providing
information of which facility is under control and what kind of information this specific facility
possess. Together with visualizati@amd database managemé#ns application in is powerful tool

for operationalasset management amfécision making (Mennecke 1997) According to Esri
(20144 facility management application may include the managemenindfitdrastructure and
office space, safety and security related monitoring or traditional collectiomtagglationof data

with other enterprise systems.

Rich & Davis (2010) suggest that facility management application can add value for the
constructio project management when multiple projeate managed at the same time and that
facility management application is especially useful when project management continues
throughout the facility life cycle as maintenance servigedditionally, facility management
application is effective when companies are choosing new site locations since GIS provide
repository of construction datAdded value is also created through the analysis and planning of
impacts of construction, mategalwarehousing and traffic interruptions. Facility management
application can be used for resource allocation and materials soasomgjl (Rich& Davis 2010)

Another area, where GIS can lhbsefully exploited is demographic and market analysis. As
competition has tighten organizations are forced to reduce number of products or services and focus
more into niche market which requires more detailed information compared to mass market. So,
GIS can be used to analyze and understand theas@z&haracts of marketplace, whichpplies
especially to the retail market. However market analyses need to be done in every industry and GIS
provide a platform for representing spatial data between competing forces of suppliers, competitors
and customers. (MennegKl997)Although, etail has successfullpanaged to us@IS in orderto

enhance marketing and business operations. It has used GIS especially to determine catchment
areas, identify retail sites and calculated current and future shopping trips. (BoMvapenaar

1994) Amos (2009) suggests that GIS can be used for marketing purposes, based on the same
remarks of market analysis and demographics as Topp&tapenaar (1994)oted on their study
According to Amos (2009) GIS is useful to enhance marketing and advertising since customer data

along with GIS mapping can be used to identify customer segments and optimize new promotions.
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GIS for transportation (GI) is one of the most popular lis of application that use GIS since

even an own definition has developed for such a discipline (Miller & Sh@04).GIS can be used

to both support logistior transportatiomecision making and also display results of these analysis,
which makes it déctive application for transportation andyistics issues (Menneck&997). GIS

has used in the field of transportation and logistics especially to manage routing and scheduling
effectively and to track mobile assets in real timesr(, 2014h Transporation and logistics
application can also be exploited in viewing and analyzing route performance. These analyses can
be based on e.g. scheduled and actual times or percentage of late del&srie8012b) Amos

(2009) suggests as well that transportatind logistics application can be used to improve delivery
schedules and fleet management but also for vehicle tracking. Additionally, Amos (2009) refers to
the case study where Sears implemented GIS to automate route planning and to improve home
delivery. In addition, Miller & Shaw (2001) note that GIS is used in intelligent transportation
systems e.g. intelligent vehicle highway systems and automatic vehicle location systems, which

combine GIS technology and communication technology to broad transpogatvices.

Strategic planning and decision making requires wider scope and longer time period than tactical or
operational business planning. So, information systems dabignsupport strategic planning
usually includes tools to support decision making, analysis, modeling and communication.
However, traditional information systems e.g. management information systems or decision support
systems lack of matial dimension, whit is why Spatial Bcisilm Support $stems have been
developed to support strgie approach of GIS. (Menneck97)Grimshaw (2000) notes that the
collection of spatial data and increased realization and use of that data enhances the strategic use of
GIS since such data can be considered as corporate resource of significantAgatreing to
Mennecke (1997) planning of corporate downsizing, organizational restructuring, site selection and
competitive analysis present practical areas where GIS can béousgaport strategic planning or

decisionmaking.The examples of how GIS applications can be utilizedanemarizen table3.
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Table3. Examples of the use of GIS business applications

Business Application Example of use

Environmental design and landscape engineering or residential construction
related engineering

Design waste management or water consumption where GIS is especially us
] . ) to design plans, layouts and maps

Design and Engineering N ] ] o
Capability of GIS to be used for suitable routarpling and designing of an
underground power supply system in civil engineering project

Study ofGISif it can be used to estimate building costs and visualize designi

new building

. Automated irhouse update of data leads to faster decisions when data is
Spatial Data and Automated . .
) automatically illustrated on maps.
Mapping . :
Informative use of attribute data

Reattime monitoring of facilities

N Effective tool for operational asset management
Facility Management _ ) ) .
Effective tool for choosing location for branches or other facilities

In construction projects several projects can be managed at the same time

Tool to analyze and understand the size and characteristics of the maeketplg
Demographics and Market Retail has successfully managed to use GIS in order to enhance marketing a
Analysis business operations. It has used GIS especially to determine catchment areq

identify retail sites and calculated current and future shopping trips

GIS can be used to both support logistic or transportation decision making a
also display results of these analysis, which makes it effective application fo
transportation and logistics issues

) o GIS has used in the field of transportation kyistics especially to manage
Transportation antogistics ) ) ) ) ) )
routing and scheduling effectively and to track mobile assets in real time
Transportation and logistics application can also be exploited in viewing and
analyzing route performance. These analyses can be based on e.geschedul

actual times or percentage of late deliveries

Corporate downsizing
Strategic Planning and Decision| Organizational restructuring
Making Site selection

Competitor analysis

4.3 Spatial DecisionSupport System

Although GIS include important features that support managers with their spatially related
problems, GIS is not directly designed to support decision making, which is why Spatial Decision

Support Systemsrave been developed in order to erdgammanageriadecisionmaking with
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geographical features include8DSS hasa roleas an important subfield of GIS by contributing
many other fields, which have utilized GIS technology e.g. agriculture, resource management, civil
engineerig, transportation and busine#isfocuses on guiding the search and evaluation of decision
options characterized by geographical and spatial relationships (Jankowski et al., 3padal
Decision Support Wtems are explicitly designed to support complex spatial problems with
capaliity to provide geographical information analysigvhich traditional Decision Support
Systems or Geographical Informatiogsg&ms cannot executéDensham1991; Crossland et al.

1995; Keenan2003)

SDSS rely on GIS technologwhich is traditionally mcluded to SDSS as one of its components
(Crossland et gl1995 Simao et a).2009), although it isoriginally rooted in the Decision Support
System (DSS) literature and eventually emerged due to the technological development that enabled
computers to mrcess spatial informatiorso, SDSSallows the input of spatial data, representation

of the complex spatial structures or relationships and output of results as in variety of spatial forms
including both maps and other graphical figui®sme analytical hniques that are unfamiliar to
spatial or geographical analysis are enabled by SDSS, which shifts it more towards traditional

decision support system®ensham1991 Simao et al., 2009

While Geographic InformationyStems have been developed to aiga and analyze spatial data,
Spatial Decision SupportyStems are explicitly designed to support decision making of complex
specific spatial problems. SDSS integrates database management systems, analytical models,
graphic displays and tabular reportiogpabilities with the knowledge of experienced decision
makers.So, SDSS can be seen as spatial parallel to decision support systems originally developed
to address tradition&lusinesgproblems. (Densham991; Crossland et all995; Keenaji2003)

SDSSfacilitates a decisicmaking process, which can be described to be iterative, integrative and
participative. A set of alternative solutions generated during the process that are evaluated by
decision maker illustratebe iterative nature of SDSS. Thedternative solutions are used as input

for further analysis. In SDSS users are playing an active role since they need to define specific
problem that decision research procass seeking solutions, executiagalysis and evaluag
outcomes. These actities refer tothe participative nature of SDSShe benefits of this
participation appear as integration when expert knowledge of decision maker integrates with

guantitative data and qualitative features of information. (Densbh@91)
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Crosslandet al. (1995) studied managerial implications of SDSS founding that addition of GIS
technology to the spatially referenced decisioaking processes reduced the time of decision
making and increased the accuracy of individual decisiakers. In the stugythe authors found
three possible reasons for reduced time for decisiaking. First, the interactive and color
graphical displays of information instead of static, black and white information provided by SDSS
supported faster decisianaking. Additiondly, and probably more importantlyn accordance
Image TheorySDSSindeedprovided more efficient displaysompared to the one without SDSS.
Third major implication according the authors was that better visualization of the problem provided
better insightonsidering the task at han@rossland et gl1995) The study strengthens the role of
GIS to be used as an illustrative tool in spatially referenced business problems. However, Simao et
al. (2009) note that SDSS lacks the analytical modelling capabiand thus not support multiple

decisionmaking strategies, which may reduce the use of SDSS in companies.

4.4 Spatial Online Analytical Processing

Ultimately GIS aims to support Bl systenn spatial decision making. However GIS is not
necessary suitablanalysis tool to take temporal aspects into consideration although temporal
aspects play &ey role in managerial decisionaking. Rivest et al. (2005) argue that GdShot
designed to support decisional neeflsnanagersor to support fluent navigation through spatial
data or different levels of aggregation same way as traditional Online Analytical Processing
(OLAP) tools, which is why Rivest et al. (2005) suggest that GIS should be coupled with OLAP in

order to create guializedSpatial Online Analytical Processit§OLAP) solutions.

OLAP is an effective technique to analyze business data. The definition refers to the technological
solution that provides multidimensional approach to data for business andlgidsalidea with

this technology i s -ltihrmea o tahcec eusssert ch atshedimeaxcd s sh
determining queries or other intermediate steps. (Hovi ¢2@09) Spatial Onlhe Analytical
Processings similarly to OLAP, a multidimensnal technological solution to analyze business

data, which is developed to meet the specific needs of geographic informati@OLAP
technology hierarchies are geographically referenced locations e.g. county, municipality, city or
suburb. Data storageyde allows data typical to GIS e.g. coordinates to be saved into data

warehouse. (Hovi et al., 2009)
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Rivest et al. (2001) propose that SOLAP can be define as visual platform, which is especially
designed to support rapid and easy spimporal analysiand exploration of data that is followed

by multidimensional approach including coupled levels available in cartographidartaand
diagram displays. Bédd et al. (2001) note that SOLAP is desirable data exploration technology in
spatial warehouse siacit provides fast and flexible multidimensional way to execute spatial
analysis without having complex queries, which is why to some extent sorrexperis may also

see SOLAP solutions as a new type of user interface for traditional GIS applicatiob based
mapping solutions (Rivest et al., 200Bppendix 1 illustrates the position of SOLAP and GIS

respect to three axes ofjrerements fospatial decisiormaking(Rivest et al., 2001).

SOLAP technology includes three dimensions that @moe-geometric spatial dimension, the
geometric spatial dimension and the mixed spatial dimen&orest et al., 2001; Rivest et.al
2005) These dimensions are necessary to take into consideration while desB@IngP
application as the choices betwebe dimensions need to be done based on user needs (Rivest et
al., 2001).Non-geometric dimension illustrates the nominal spatial references i.e. the name of the
placese.g. Finlandprovince ofSouthKareliaor city of Helsinki.Suchdimension is only sygported

by conventional nospatial OLAP technology antteatedin SOLAP like the other descriptive
dimensiors. However, spatitemporal analysis done based on such dimension may be incomplete
as certain spatial relationships or correlations may remairvesesl. The other two types of
dimensions aim to reduce this potential problem. Geometric dimensions c®raprgeometric
shapes e.g. country boundaries for all dimension members, in all levels of detail to enable

dimension members to be cartographicalfualized and queriedRivest et al., 2005)

Without the possibility for cartographical visualization the traditional OLAP lack an essential
feature of completion of spattemporal analysis processes. As Rivest et al. (R@@fhlight he

notion of Bélard et al. (2006the SOLAP however, allows better presentation and visualization of
the data, improved diffusion and communication of information, enhanced analysis and support of
decisionmaking sinceimplicit spatial relationships between the evenimg into explicit and

visually evident and therefosmadgenerates new

45 Web-Based GIS

Previous chapters have discussed the development of IT as a driver of increased use of GIS.

(Keenan 2005) The importance of IT is essential in business since newbassu GIS
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applications have been developed in order to ensure seamless access to the data for all users.
According toPeng & Tsou (2003) web based GIS is geographical information systéralltva

access to geographical information, spatial analytical tools and GIS web services by utilizing both
wired and wireless internet connecti@o , GI'S does not necessarily
desktop but it can be used anywhere and stilththe same accessibility to the spatial data. This
transformation has implied a paradigm shift from traditional data collection to the universal
accessibility to remotely distributed data with mobile analysis func{®esg & Tsou, 2003)

One major indsidual driver for the diffusion of welbbased GIS has been the Interaetd three
majorareas that Internet is afteay to GIS can be highlighte#irst, the Internet provides very easy
platform for GIS users to acquire data from different providers.i®ald private spatial data
warehouses provide content for the GIS whach easily &cessible through the Intern&econd,
web-based GlSenablethe exploration andvisual sharing of spatial information and analysis.
Through Internet the resultd a spatl analysis is easto share across the organizatioecause

other users have access to the same data as well. Additionally internally shared reports, maps and
other results are safe to diffuse if GIS is integrated to the IT systems of an organiatieover

other users are able to explore spatial patterns and relationships by themselves and develop sharec
analysis even furtheithird, the Internet provides a platform to dynamically download and upload
GIS processing components, which enhances the bt and reusability of GIS. Additionally,

GIS softwareproviders are able to provide better reale support for custoer problems over the
Internet and so enable better search and query analysis for spatial objects without using expensive
local GISsoftware.(Peng & Tsou, 2003; Dragicevic, 2004)

As Internet driven solutions have become more common arhdTdevelopedhe newwave of
web-based solutions is provided 8aaS (Software as a Service) that is also widely utilized in web
based GIS sotions. Cloud computing is an approach to information processing where computing
technology is provided as a service. The benefit of SaaS is that it offers speed, flexibility and
scalability, which are much appreciatedcimrentmodern world What it comego locatiorrbased
information there arseveralbenefits of Saa8elivery that are relevant to geographic information
Acquiring GIS asa SaaS lowers the total cost of ownership as organizations have fewer servers to
maintain, less data to manage and eecto support constant updates or backMzzeover no
hardware installation is required and applications are almost immediately available to the users

regardless of locatiorfWinslow & Jackson, 2010)
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SaaS enables more flexible reaction to the chaimg€dS requirements. With SaaS based solution

the organization is able to expand, modify or end service without any major financial exposures,
thus SaaS provides greater resource utilization as it allows rapid scale of software access to respond
to marketopportunities Additionally SaaS solutions are continuously developed by the service
provider; therefore the organization has always access to the most current version instead of waiting
new releasedlith regular data updates the application produces reliable and accurate information
providing incremental development instead of major changes in information f{dvusslow &

Jackson, 2010)
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5 EMPIRICAL EVIDENCE : NATURE OF CAPITAL -INTENSIVE
BUSINESS

Informationdriven management turns out to be crucial in terms of facingnithestry forces
shaping théusiness environment and gengrgbusiness drivers. Especially, as the businass

into a global locationreceivesa whole new meaning. However, together with market drivers and
market dynamics, the nature of busingsgles the spatial informatiesiriven management to the
certain directions.The nature ofcapitatintensive business is illustrated by examining a case
company operating in high investments requigngject based business in global context where not
only physical assets but also information and knowledge have major impact on the successful
operations.This empirical evidence provides a business context fater is appliedn orderto

review how spatial information can be exploited in such business environment.

In capitatintensive business the essential factor is the capacity of machines. If the industry is
specifically workforce or knowledge intemsi the capacity of man is the dominating element.
However, especially capacity of the workforce is difficult to determine, which is why it is often
useful to consider the capital investments of the companies as retaining capqoitgments,
replacemeninvestments andapacity expansions gfowing demand. Prodtion processes of such
industriesare capital demanding having the need for massive investments for fagioveisstion

lines or equipment, additionally includimgajor capacity enlargement&arri, 2007)

Berends and Romme (2001) studied the cyclicality of the capttdsive industries by exploring

the paper indstry, while Karri (2007) also notes forest industry, chemical industry and base metal
industry to be remarkable examples of cagiténsive industry in FinlandAlthough, no widely
accepted limits have been set to define when a firm or industry is knowlaedgd or cafal-
intensive, when a certain industry matures the share of capital in the cost structure of firm increases,
which turns the industry more towards on capiténsive business (Karri, 2007). Therefore the
case company selected to this stfmtythe colletion of empirical evidences suitableto illustrate

capitatintensive businesss it is to some extent a part dfiadustries mentioned by Karri (2007).
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5.1 Case ompany overview

The AndritzGroup was established in 1852 when it focused large capital goods, such as cranes,
pumps and water turbines. Andri&ouplisted to the stock early in the ®@entury and after the

World Wars in 1949 focuseo to water turbine sector with cooperatioittwEscher Wyss Group

of Switzerland. In the process the product portfolio was revised and the group continued steady
growth during the following decades. Since 1990s An@itauphas maintained itsrgwth through
acquisitions andResearch and DevelopmdR&D) activities In 2001 AndritzGrouplisted on the

stock exchange of Vienna and achieved its current position of global supplier of plants, equipment
and services for several industrial sectors including e.g. pulp and paper, metalworking and steel
industry and hydropower station@&ndritz, 2014)

In Finland Andritz Oy, if this studylater referred as Andritazhe subsidiary othe Andritz Group

is global supplier of systems, equipment and services focasdd pulp and paper industry
including wood and fiber processing, chemical recovery and stock preparation. Additionally
Andritz operates in the field of energy production by providing solutions for biomass boilers,
biomasspelleting plants and gasifier@ndritz Oy, 2014) It is, thereforean international company

that is able to supply complete chemical, mechanical and recycled pulp and paper production lines
from woodyard to finished bales, complete recovery islands including recovery boilers, evaporator
plants and white liquor plantéAndritz Oy, 2014; Andritz, 2013)This study focuses more deeply

in three major divisions of Andritz that are Fiber Technology division, Recovery and Power
division and Kraft and Paper Mill Services division. These threisidnscoverthe Pulp and Paper
industry quite generll, and therefore provide good baseline to review capitahsive business.

Fiber Technologyncludes four different product groups that are Wood Processing, Fiberline, White
Liquor Plant and Bid-uel. Wood processing product group is globally leading supplier of advanced
wood, chip and bark processing plants and equipment for the pulp and jpapelr,boardand

power industries. Wood Processing product group provides solutions for all stepeddqua

wood yard of a mill from the arrival of logs to their subsequent preparation into wood chips and
eventually for the production of chemical and mechanical gtil@rline product group, in turn, is
focused on supplying systems, equipment and prese&w the production of chemical pulp
worldwide. The products include continuous cooking systems, washers, screens, bleaching systems
and equipment related to these proces®¥éisite Liquor Plant product group provides process

solutions and equipment for production of cooking liquors and other modified delignification

58



liquors for modern kraft pulpingMoreover White Liquor Plant product groupovers complete
recausticizing incluehg lime burning and Wite liquor oxidation systemgAndritz Oy, 2014b;
Andritz, 2013)

The main business of Recovery and Power division is to provide energy solutions mainly for the
pulp and paper, power and municipality, steel industry together witmichk regeneration
technology for all pulping technologies. Division provides a full range of air pollution control
systems for power stations and industrial applicati@igsion has a solid global market position

and it is one of the most reliable supp. After the organizational changes Kraft Paper division

has focused to the service business by offering spare parts for equipment, field service projects and
Overall Product Efficiency(OPE) servies. This global mill service division works in close
cooperation with customers providing safety and enhancing performance throughout the lifetime of
the mill processes and equipment by seeking to improve reliability, availability and production

while reducing overall operating costs of the n{findritz Oy,2014b; Andritz, 2013)

5.2 Businessenvironment of Andritz

Global market environmenof Andritz naturally coversinterfaces ofthe customers,uppliers and
competitors, which further reflet the sales activities that can be roughly divided into three main
functions. These functions are Market management & Business developir@att selection &

Bid preparation and Bid reviewarket management & Business developmmaainly covers the
bugness planning and high level guidance of sales/iies while theProject selection & Bid
preparationmainly focus on discovering new projects by contacting customers and preparing the
project bids. Bid review, in turn, covers the feasibility studiestloer preengineer activitieselated

to contract negotiationthat aimto ensure that customers are satisfigth information related to
offering and eventually closing the dedlloreover this function includes the approval amernal
transfer to cotract executionFigure 8 illustrate the business context of Andritz including external

market environment and internal streams of sales, operational, and supportive actions.
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Figure 8. Businesenvironmenbf Andrtiz Oy (Adapted from Andritz Oy, 2014b)

Operational activitiezontainproduct and process engineering and design activities according to
customer needs. Logistics include supply chain management and procurement with freight and
shipping management activities, however without actual transmortafi goods. Site installation
refers to the installation and construction activitesthe site, also including the stardup and
commissioning. Warrantyuhction, in turn, refers to both financial controlling of warranty assets

andclaim handling and matenance tasks as well.

Supportive functions include project management that supervises the operational activities ensuring
seamless cooperation among the functions of operational activities. Additionally, project
management administrates the cost stmest of the capital projects by estimating and forecasting
project costs. Unlike project management, financial function focuses more on the finance of capital
project by estimating financial risks and estimating project revenues from the custQualit,

function aims to ensure the quality of the products and processes by supervising operational

activities and dealing claims with customers.
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Health, safety and environment function provide support in an environmental issues and helps with
health and safgtissues related to e.g. site installation or logistidsman Resourcefinction
enables the work force management by ensuringtbiects are covered with tlogtimal number

of employees all over theorld wherever they are needed. In addition HR is continuously looking
for new competencies in terms of organizational development. Technology and R&D function
closely support sales function with feasibility studies aneepigineering needed in bid preggon.
Moreover R&D function is responsible for the technological development ensuring that provided

solutions are the state of art.
5.3 Value drivers and business objectivesf Andritz operations

Value drivers are entities thatise from changes in makstructure and industry forcetherefore

the origins of value drivers can be inside the organization or outside the organizational boundaries.
Global competition sethallenges in addressing the value drivésen the same organization
contains various idisions and product groups/alue drivers naturally obtain special features
depending on the division or product group. However there are few value dcarmonly
influencing on Andritzoperationsand determiningmore generallythe nature of pulp and par
industry. These value drivers azellectedto the table4 thatadditionallyillustrates the main fiekl

of businessnterface concerninthe value drives.

Table4. Value drivers of Andritz business context

Business interface Value Driver

Cyclicality of the market
Market trend changes

Market -
Marketcompetitivestructure

Maturity of the market

Customerdriven focus
Sales
Cost control

Profitability

Operational activities
Cost control

Reliability

Organization )
Technological competence

Mainly, value drivers are stemming from market dynamamsst management and organizational

competence Pulp and paper industry has cyclical nature that drives business as sometimes
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investments are globally frozen and capacitydecreasedout sometimes énd is either to
modernize or invest to new mills in order to increase capacity. Due to this cyclicality resources are
difficult to allocate and direct effectively, which appears especially in sales and sales supporting
technology function. Moreovelin all divisions market trends determine which processes and
products aren favor and when. These trends compiyth the global trends of pulp and paper
products Technical age of the equipment at the market determines the trend between the
moderniation proj&ts and new projects, which affect to the profitability of the projects.

Market structure plays an important raks the value driver especially in White ua@y Plant
product group and in Recoveryoiers product group where the market structure has recently
changed througlt o0 mp e tacquisitiond $aving currently only two major players that control
majority of the market sharéherefore being a good example how changes in the market influence
on busines This change has led to the aggressive pricing especially by one of the main competitor
Valmet, which has further increased the importance of cost control and selectivity of bid
preparation. Pricing needs to be appropriate in respect to competitdessalbs actions also need

to be technologically driven and emphasize overall solutions without havingriteeto be the

crucial factor.

Pulp and paper industry is relatively maturgdce the pace of strategic transformation in the
industry is slow ashe major shifts in trendsftentake years. This characteristic sets challenges to
establishedbusiness units e.g. Fiber Technology division or Recovery and Power didsion
organic growth is difficult to achieve and maintaining the market share @asing the relative
market share becomes the main target for busik@ssexamplein recovery boiler business the
market is saturatedo growth has to be reached by acquiring competitors market share while Kraft
Paperand Mill servicedivision is activey seeking new markets and organic growth from new

geographical areas as the business has shifted more towards economically growing countries.

Nature of sales operationshighly customer drivenwhich highlights the customer driven focus to

be one of th most importaninternalvalue driver in all divisionsNature of sales activities requires
good customer knowledge and solutfocused approach to the customdroblems whenender
inquiries are received and bidding preparations are done accordspgeddied customer needs.
However, today groups have strict protocols how to proceed with investment decisions and very
little room for maneuver have left to the mills to decide their own investments. This shift in industry

structure has set challengesthe sales operations as incremental investments have decreased and
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new procurements are done only if necessary. Due to the nature of sales activities close and
personal relationships have major impact on sales as customers appreciate reliability and qualit
and thus customer relations need to be managed so that Andritz is contacted when investment

decisions are made.

Especially n Fiber Technology division the value drivers are mainly determined by two major
business segment that are new capital prggegment and modernization segment. In terms of
strategic business objectives the modernization segment is more important as modernization
projects provide relatively gher gross margins; however this segment also sets challenges in terms
of costmanagement, and thus hagjor implications to the profitability. Maintaining profitability is
alsoone of themainvalue drivers for all divisions as the industry structure is mature and organic
growth is difficult to achieve. Cost management is closelgted to profitability, which emphasizes

the selectivity of sales and marketing actions as tight cost control requires careful selection of which
tender inquiries are relevant to lead actioRmoject glectivity involves severalfunctions since

technologcal development and market development support selectivity oprngects as well.

Cost control applies to all sales, operational and supportive activities. I th&lesost control
affects to the selectivity of projects terms ofwhich bid inquires and new projects the actual
offers are targetetbr and which projects are worth to take into consideration with resources at
hand. Project selectivity plays an important role in many ways. By selecting carefully which
projects lead to action, the efiocy of sales operations can be improved and costs can be
monitored. Since prengineering and bid preparation binds resources and costs it should be
compensated by customers. However, typically customers assuaegineering to be part of the
product dfering. Since feasibility studies and peagineering activities are expensive in respect to
the probability of having the actual projed¢he risk of such activities is quite high. These

unnecessary costs affestentuallyto the profitability of the cafal project as well.

Reliability illustrates the nature of knowledge based professional services and salatiessary in

this matured industryThis value driver relates strongly to the customer driven focus necessary to
sales operations. If customsecannot trust to the quality and reliability of the solutions then new
orders are difficult to receive. Reliability is thectorsstemmingfrom the organization that can add
value to thecustomer andyenerateor enhance additional business opportunitieas customets
experience enrich theooperation with high technological competenbegether with reliability the

technological competence is value driver generated inside the organization. Thigefléasto
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the cyclicality of the market by highlighg the importance of research and development initiatives

to support and enhance sales operations at the time when order intakersiecreasing.

AHiI gh guality solutions and proficient
relationship and therebyot c omp et i t i Wanager \f aystems, d<aft and (
Paper Mill Service division

Value drivers naturally affect to the business development and planning in stratefiBiesiness
objectives that are based on effects caused by value drivers are more concrete goals that
organization aims to achieve in long term. Business objectives determine the actions how
organization seeks to overcome issues that the changes in the value driversTablesé.

summarieghe main business objectives of Anduizrivedfrom thevalue drivers.

Table5. Summary oBusiness objectives of Andritz operations

Value Drivers Business objectivegausedby value drivers
| sales activity have tbemaintairedin established level in order to ensure tf
continuity of operational activities
Cyclicality of the market Maintaining of market shares in established levels
Market trend changes Effective market and customertdananagement aims to recognize new
Market competitive structure | project opportunities
Maturity of the market Development of partnerships and networks to improve competitive positi

Organic market growth in selected product groups

Salesneedto havereadiness to identify neaustomer needs and provide

] additional solutions to improve overall effectiveness of customer
Customer driven focus ) ]
Customer focus aims to recogni ze
Cost control ) ] o ) ] )
Bid/ no bid decision needs to be done fairly soon in ordevdala

unnecessary sales costs

Preengineering or feasibility studies have to be compensated in order to
Profitability costs in control
Cost control Clear processes when to transfer projects to the contract execution

Financial objectives to improve EBITKeyfigure

Reliabil Development of project management competence in different conditions
eliability
) respect to project costs and schedule.
Technological competence . ) ]
Technol ogical focus on igmpewsboltionsg
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5.4 Main businessactionsof Andritz

Businessenvironmentdiscussed above provide the context for the information needed in decision
making and planning process of necessary actigatirally Andritz hasleterminedmain actions

how to strive towards the strategic objectives in order to captureendfits from thevalue drivers
identified. In order to better identify the information needs of these actions, they need to be
measured since the effectiveness of th&oas provide valuable insighinto what kind of
information is truly necessary in the business context of Andii¢éan actions can bdetected to be
following business interfaces. Therefore the actions are divided according to market development,

salespperational and supportive activities. Main actions are presented in table 6.

Table6. Main business actionsf Andritz

Function Main actions

Generation of sales potential
Market Development Interpretatiorof market trends

Market data and competitanalysis

Customer planningndsegmentation
Sales New project scanning

Project selectivity

Development of project management competence
Operational activities Future competence mapping
Maintaining of financial profitability

) ) Focus on customer value
Supportive functions ) )
References and pilot projects

In sales function the main actions are related to customer planning and customer segmentation,
project scanning and pegjt selectivity. Especially ineé8vice division where tle business is very

mill centralized andocused on thehysicalmill as a customethe main actions are to identify each
potential customer milland create key customer plans that help sales activities to target the most
potential mills.Central concept in service businesghe life cycle of the millncluding technical

ages of equipment and processes. Mill life cycle provides an opportunity to atredytexhnical
condition of mill, its structure and servicepotential and eventually target sales contribution to
appropirate mills.Such key customer assessment additionally helps to identify new custbater

would be potential to cooperasstechnical ages of the installed bas®d thus service needse

known.
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After customer segmentation and identification of kegtomer mills the sales actions inaudsits

to the mills presentations and proposals of new solutions that could help custoifsdo improve

their profitability. With these actions service division seeks to achieve long term utrustf
relationship vith customer.Service business aims to be local actor amstaner segmentation is

done by regional management, since the best market knowledge relies locally near the customers
where information of the service needs is received directly from the @odtd relationship to the
customer also breeds sales margins as new references are suppjeoviniadbw reliable supplier

Andritz is.

Well maintained customer relationships play an important role in other divisions as well. In
Recover and Power divisiothe project selestity is one of the main actions to meet the value
driver of profitability. Projects are selected and evaluated carefully based on initial data available
and most importantly on the source of project informatiblost reliable sources oproject
information are either inquires made by consultants omptiee notifications directly from the
customer. Inquires made by consultantticates that investment decision is close to be made since
customer has already invested for consultant wdtkernatively, customer may tip off if
investment plans are made and project is soon to be starting, which also indicates appropriate
project.Suchinformation howevers difficult to receive if relationships with consultant agencies or
customers are naobaintained wellEspecially in Recovery and Power division the sale activities are
mainly related tocustomer relationship management, because of the market siz&traciire
including only two major players. Market breeds itself which calls into questiomarkeing

activities are necessary at all.

Othersalesactions in customer interface arecutions ofzarious studies that are done in order to
enhance the sales and increase the probability of winning the bigdipert Studies and pre
engineeriig reviews are effective way to illustratiee commitmentknowhow and solutions that
Andritz is able to provide considerirtige project oinvestments. Howevesuchstudies burden the
organization and generate costs so eventually tactic decision neédsdimneby management
whether toinvestresources to the project or nad when to connect engineering and designing
function to the projectCustomer mapping and segmentation relates to this tactical degiaking

as well sincaf some customers do nptefer Andritzas suppliein investment decisions but still
are seeking to take advantage on-gmgineering and feasibility studies, thus careful customer

segmentatioand track recordingrevents such activity.
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Another tactical action is tmcreasesales potential in customer interface by assuring custdhmrs

they need new modernization or solutions. Interpretation of market trends and market data analysis
are key actions in generation of sales potential since market data and trend changes provide
valuable information, which customers and regions might be potential to tdigeeover
competitor analysis helps to identify new areas where the relative competitive position is good

respect to competitors and therefore profitable for the company.

Although the price is the starting point for bidding projects tva technological development and
R&D activities relate strongly to the generation of sales potesitigethe development activities
should focus on to prove the real perceived value wf s@ution and to convince why customers
should invest to the new solution§he initial R&D is done in cooperation with Tekes and
universities; the further development is however done internally and focusing more on real
cust omer s6 ne e dnewtschnologgis $old withdutyanyerefeeences, which requires
pilot projects even in simple scaling projects that pose challenges for sales function. Additionally,
technology function provides technical support for saeag if more advanced energy batan

calculationsor capacity scaling need to be done.

Fromthe organizational development point of vidwe main actions are to develop organizational
project management skills and to identify future organizational neledgect management
competenceeferstoor gani zati onbés ability to execute de
and locations in timely manner with low costs. Project management compeétdrgalightedin

maj or new projects that ariabilitympcpnfidertt suppliet. i es t o

Moreover HR function is actively searching for new fields of competence that will be important in
the future and develop organizational knowhow by organizing training sessions and identifying
organizational needs by interviewing didnal business manage@ne possile future competence

is the cultural understandin@s geographicalfocus of the market shiftsnore and mordrom
traditional areas to the new regiodsb rotation enables organizational development as it generates
knowledge comprehensively throughout the organization and allows agile reactions for market

changes in cyclical industry.
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6 EXPLOITATION OF LOCATION INTELLIGENCE IN ANDRITZ

Business context of Andritis global and geographical information has specific role in business
activities as new market areas and potential customers are identified and relationships with current
customers are maintained. Therefore geographically referenced data has inpomase while
analyzing development of the market. In large investment projects the scope of geographical
location broadens, so the actual location becomes less meaningful while the attribute information of
the mill becomes more imp@ant. Then geographical farmation is treated in higher level e.g.

regionally or in continental level.

In terms of attribute information it is important to share the installation base or reference solutions
in order to illustrate current state of business. Additionally attrimitgmation should reveal the

technical equipment base and technical ages of the mills that provide valuable competitor
information and market potential for service and modernization projects. Moreover it provides

information of marketrends and changdisat affecttactic and strategic planning regionally.

Although Location Intelligenceprovides several fields of applications how to provide added value
to the value chain the essence is to identify company specific applications and analysigatools
hdp organizationto exploit spatial information better. Just like in any information systems, in
Location Intelligencethe starting point for the determination of information needs is business
drivers and objectives. Previous chaptetentifiedthe busines actions that aim ttake advantage
from the industry value driver8Based on thesactionsthe potential applications of Location

Intelligence that provide added value to Andritz operataoaeseviewed

As noted earlier, GIS provides several functiamsl applications how spatial information can be
exploited in business artie interviews revealed thall of those applications are applicable in
Andritz operations to some extent. Based on the level of information the applications can be divided
into srategic, tactic and operational applications. Strategic applications aim to support strategic
planning and decisiemaking requiring external market information while operational applications

in turn require internal information and therefore naturallypsup planning and designing of
operational activities. Tabl& presents the overview dapplicationshow Location Intelligence

could be utilizedn different managerial levels idndritz operations.
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Table7. Overview ofLocation Intelligencdields ofapplicationin differentmanagerial levels

Managerial level Location Intelligence fields of gpplications

1 Mid-Term planning support through visualization of divisions, market shares
regional key resources and market trends
1 Market developmenthroughvisualization ofrend shiftsfor regions to another,
trend changes in different pulp / paper qualities
Strategic 1 Customer planning and segmentation that support identification of
modernization or service needs

1 Economic situatiomeflecting thefuture paperor pulp needs regionally

=

Development of supplier network and supply chain management

New project scanning and generation of sales potential
Project selectivityn terms of customers

Customer Relationship Management in group level
Tactic Regional risk management based on economic situation

Visual support for capital project reviews

=A =4 =4 -4 -4 =4

Regional bechmarking in business process development

Visualization of own installation base, CRM data, reference lists
Planning of logisticoutes

Travelling plans, routes and economic information related to travelling
Visualization of seismir climate circumstances related to engineering

Operative Visualization of permit issues and standards

=A =4 =4 -4 -4 =4

Visualizatio of site installation location to suppoproject management in
challenging conditions
1 Map based marketing material for customers

9 Visualization of own office locations

Strategic approach aims to support kiagn planning and thus is useful in si@m planning

where business actions are desid for the upcoming years with longer perspective. Interich

planning the GIS can be used especially to visualize market regfod&isions and product

groups, their market shares and locations of key resources and major market trend changes affecting
to the divisions. Market developmeahalysiscan be supported by illustrating trend shifts from
regions to another or by illustrating regional shifts in specific pulp or paper quality that may have
important implications to the divisions. Comparison ef kesources and market shares against to

theregionaldevelopment of market helps to understand own competitive position in the industry.
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GIS enables an effective regional customer planning and segmentation through visualization where
key customers areédentified according the modernization and service potential. Additionally
economic cost level of the region delineates the potential of new investments as it reflects to the
future paper and pulp needs in the region. For example the consumption of pigsrein
developing countries may increase while economic cost level increase and thus provide new
potential investments. GIS can be used to the development of supply chain network and supply
chain management if key suppliers are visualized on the mag.ifformation combined to the
general economic information form specific region helps to analyze the competitiveness of the
suppliers from wider perspective, plan regional supply strategy and thus provide possibility to
decrease supplier costs if supphetwork is regionally designed and optimized.

New project scanning and generation of sales potential through GIS helps to identify new
modernization or service needs when technical ages and capacity changes of the mills are analyzed.
Technical ages detaine the maturity of the mill and therefore it can be expected that the mills
with matured technical ages need to be modernizemhantainedwith timely manner. General
increase of capacity in specific pulp or paper quality regionally in turn may indizgteustomers

are eager to increase their capacities through modernization investments as well. Moreover analysis
of geographical areas may reveal new technological possibilities to increase sales. For example, if
mills are located in a region with scarsupply of wood then customer appreciate technology that
increases the effectiveness in wood processing. Such technologies allow the increase of capacity

that provides opportunities for additional sales.

Project selectivity is one of the main actionsonder to achieve profitability in sales and capital
project execution as lost projects cause additional costs without any financial benefits. Therefore
regional customer behavior, hit ratio and analysis to what extent customer mills are favoring
competitos are necessary applications to use GIS. As sales activities are mainly based on personal
contacts and good network, some customer may favor Andritz in specific region and competitors in
other region. Such behavior is important to recognize in order t@akx unnecessary sales and
pre-engineering costs. Moreover GIS could be an effective tool to view customers at the group level
in order to analyze sales patterns and discover geographical deviations. Then it is easier to analyze

why certain group is actévin specific region but the activity is low in some other region.
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Visualization of regional economic situation additionally helps to determine the country specific
financial risks of the projects as economic cost level indirectly reflects to the gasts,margins

and financial risks. Moreover demographic and political circumstances that can also be illustrated
with GIS affect indirectly to the risks as well. Visualization of such macanomic factors allows
tactically faster review and decisionaking whether it is a matter of project scanning or new sales
potential. GIS can additionally be used for monthly project review where all the ongoing projects
are reviewed e.g. in terms of progress and costs. GIS provides illustrative way to view al§ projec
regionally through visualization allowing the comparison of key indicators between the different
projects at the same time. Such regional comparison supports internal benchmarking that can be

used to enhance business processes in various businessisincti

In daily actions the main contribution of Gi®uld bethe visualization of operational data that
provides an easy way to check operational information to support degisiking. Visualization

could enablehe quick review of e.g. seismic anctlimate circumstances related to engineering,
visualization of permit issues and standards, own installation base, CRM data, reference lists, own
office locations and ongoing construction site locations. Seismic and climate circumstances are
essential whemlesigning and engineering technological solutions as special circumstances always
require extra engineering. If such circumstances are visualized on a maypldtinstantly tell to

the sales or engineemshich sort of additional engineering has to baeeldn addition map reveals

the installed base netlre new sitdghat could provide examples of how such technology has been
supplied previously. Visualization of permit issues and standards share the same logic where
essential standards and permit issaes easily and available across the organization and no
additional energy needs to be used to find such information.

Visualization of own installation base, CRM data and reference lists help sales and marketing
people to discover where the customers ard what are the solutions supplied before to them.
Additionally the map helps salespeople to identify technical specifications and capacities of a mill
and sales volumes of a customer regionally that reduce uncertainty in sales situations when
discussingf specific mill or customer. Own office locationsrgspecto constuction sites helps to
identify thenearesbffice needed e.g. in caselefal entity if ad hoc issues need to be taken care of
related to project management. Additionally visualizatinconstruction site location helps to

identify geographical issues related to project management under challenging conditions.
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GIS would helpto analyze and plan logistic routes if construction sites are located in challenging
locations. Thus well donplanning reducglogistic costs as shipping and freights are designed in
advanced. Moreover GI&uld be utilized to make travelling plans if several mills are located near
to each otherThenit is easy to design where to travel and how to move frontitatéo location.
Economic cost level reveals information related to travelling as well as it reflects directly to the
travelling costs and determines the level of expatriation allowahberefore illustration of
economic level would help to identify traNing costs in specific regions in more depth.

Main operative applications are intended to internal use for organizations. However maps are
visually effective ways to communicate reference solutions out of the organization as well. Thus
mapscould be ugd for marketing purposes also. Andritz marketing operations are connected to the
strategic and tactic product management that determine the key solutions and equipment that
marketing focus. Therefore mapeuld provideproactive visualization of referergeavith success

stories that can bfurther presented to the customers in different situations e.g. in roadshows or
other customer meetings. If necessary, the nsapfd alsobe uploaded to the company website in

marketing purposes as well.

72



7 DATA COLLECTION AND EXAMPLE MODEL CONSTRUCTION

Interviews have revealed several ways to exploit spatial information in such capital intensive
business as Andritz is operating. Howetechnology andlataavailable limits the real ways of

utilization as data neetb be able to process in a way that it can be analyzed and interpreted.
Therefore the real world market data is tested in order to discover how Location Intelligence

software actually can enhanisesiness decisiemaking and if actual benefits can be achieved.

7.1 Data collection and manipulation

Data collection process started by acquiring information fibl@market databasef Poyry Oythat

includes information related to top paper producers,mdfs, investment history and equipment
technical ages, power and heat technolo@yditionally it contains information related to new
projects and capacity changes in the market. P@@y4) describes the market database to be
information and analysisoptal for online competitor and market analysis, where the objectives of
the online analysis is to increase efficiency in customer planning, marketing and sales. The
information in the database is based on official statistics, industry conferences,akesanimars

or public information sources e.g. industry magazines, press releases or annual reports, so no

confidential information is incluak

Frist step in determining and collecting the data used in the modeideriify the location of the

mills, whi ch was done by free mil/l search from PP°
gives capacities, grades and technical facts on pulp, paper ordi@dlrchills the database includes

as results. Additionally, free mill search reports the locatib the mills as longitude (x) and

latitude (y) coordinateswhich is later used to point the location of the mills on a map.

Secondly, the attribute data used in the model need to be identified. This model construction takes
into considerations related to pulp production, paper production and chemical recovery because
these fields of market illustrate quite well the global market situation and competititierpo$

Andritz in its industry Appendix4 presents the criteria according to which tia¢a collection was
done.Paper machine search includes several paper qualities that are newsprint, printing and writing,
tissue, carton board, containerboard and other uncategorized paper m&adoaese of the large

data sets the queries needed taltwee separately region by region. Regional division included total
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eleven regions that were Nordic Europe, Western Europe, Eastern Europe, North America, Latin
America, China, Rest of Asia, Africa, Japan, Oceania, Rest of WRelslilts of this query inctled
attribute information presented in Appendix

In order to illustrate shifts ipaper and board productidgrendsotherquery that presents capacity
changes opaper and board production needed to be done. The diiterion of such query is
preseted in appendid6 and the query results in appendixThe critical information is the mill
number, which is a unique number referring to the specific mill in the database. This mill number is
included to the results in all queries done from the datal@ssed on this mill number the
relational database was created, which allows combining different data tables based on similar
attribute.So, after enrichment process the data set included all the infornfiorthe results of

the queriesdditionally including geographical coordinates referring the location of the riis.

data enrichment was done byingsMicrosoft Access progranthat allows creating single database
that includes all céécted dataAfter the data enrichment the tabhas extracted into Excel and
saved as comma delimited (csv) file format so that it can be easily uploaded to the ArcGIS.

7.2 lllustration of data model exampls

The actual dta model exampgeare created by using ArcGlSoftware, which is a webasea
geographic information systemModel construction was done by uploading data iht® cloud
server, which enabledata processing by using the web platform. The softvexy@oits the
uploaded datan order tocreateinformation layelrs that are positional on top of thetopographic
map layer and thus visualizes the locatainthe data as dots on a map amhtent ofattribute
information as a dialogue bdkat provides all thadditionalinformation uploaded to the software.
Then, the visualization of éhlocation and attributdata enables appropriate interpretation and

analysis of the data.

Although, the basic overview display provides nothing more than the data illustrated on the map, it
allows an opportunity to review single data sets in respezdch other based on different attribute
information. As the empirical evidence is collected from the pulp and paper industry the example
focus on presentingpulp and paper millskFigure 9 illustrates the basic overview of the ArcGIS
platform by displayingthe location of recovery boilers in Nordicountries with attribute

information box.Similar maps are creatdy usingthe information presented in chapter 7.1.
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Mill # 324,730

Site Lappeenranta
Company UPM-Kymmene Oyj
Group UPM

P&B-kt/a 315

P&B- LWC # MWC/HWC
grades

Pulp-kt/a 915

Pulp- bl hw sa # bl sw gw # bl
grades sw pgw # bl sw sa

no of 1

units

Type of recovery boiler

unit

Capacity 3600 tds/d

nar nnit
Zoom to Get Directions

Figure 9. Generalboverview of the ArcGIS dat model

Basic overview provides general information e.g. from the market, customers, suppliers,
competitors or currently ongoing projects. Together with attribute information the general overview
provides rapid way to view information related to single mill orguapnd board companies or
groups, thus supporting managers by enabling quick access to the information visualized on a map.
Only quick access to visualized information enhances business decisions as managers are able to
verify assumptions based on businfsgors like customer mills or competitoBasic overview is
thenable to answee.g.what kind of equipment or production levels specific mills have or what

kind of products specific mills are able to produdiereover it allows the comparison of thellsni

based on specific technical attribute information e.g. type of production unit or unit pressure.
Dialogue box are also configurable, which allows presenting additional information related to

specific mills.

The map is not only suitable to displsipglemill locations but also suitable to illustrate shiisd
changesn attribute informationwhich allows mee options foiinterpreting informationFigure 10
presents the capacity chasgd paper machines Europe where red dots illustrate tleapacity
reduction and green dots in turn the incredsmpacity.Size of the greed dot illustrates the number

of the capacityincrease;the larger dot is the bigger the increase of capacitylligss simple
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illustration shows that capacity reductions éamainly been done iwestern and Nordic Europe,
while Eastern Europe has not suffered from major capacity reductions. The fiyaleo shows
thatquitemuch of investments have been done to the Eastern Europe.

The visualization of capacity changewudirates the shifts in market trends but does not take into
consideration the reans behind of such development that may be caugedld equipment base

or simpleincreased demand of specific paper or boar qualities in that regomever, @oser
review of the attribute informatio reveals that the reduction of capacity is focused on paper
gualities e.g. tissue or newsprint paper, while increase of capaditytisn focused on board

gualities like wrapping and packagibgardor carton board.

Such llustration can give signals to the service for example to review their customer segments and
make necessary changes according to regional market changes. Such trend changes can alsc
indicate longterm shifts if temporal aspects are atgadied Capacitychanges allow reviewing
planned and decided new projects that could revealiteetidn of market development and thus
enable longerm planning of organizational resourc8sich analysis could also be applied to tactic
planning and decisiemaking as wel However, nature of business is cyclical and rapid unexpected

market changes hardly happen, which emphasizes morédonganalysis in market trends.

Mill No 231,000
Status Planned

B Region Eastern Europe
Country Russia

Group Ilim Holding /
International Paper

Mill/PM Korjazma (Kotlas Mill),
PM 8

Maingrade cartonboard (FBB)
(subgrades)

PM Cap 1000 250

t/a

Builder

Date .. 2015

:
\
i
Company OAO Ilim Group \
\
|
|

Zoom to Get Directions

Figure 10. Capacity change of thpaperand boardnachinesn Europe
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