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1 INTRODUCTION

1.1  Background of the Study

People are using an increasing amount of map ssrwctheir private life. This trend
affects the requirements people have for solutaintheir work place as well. The im-
portance of location in decision making is becomingre apparent to organisations,
and location is increasingly used in different bess processes. It was estimated al-
ready two decades ago that more than half of &l stored in corporate databases has a
spatial component, and this is still considerebdadrue (Franklin 1992, 12). In addition,
geotechnology is one of the most important emergind evolving fields of the 21
century (Gewin 2004, 376). Together, these twoofactiemonstrate that spatial data
and related technologies are increasingly valuedrganisations, and therefore, also
constitute a topical research theme. Geographifatmation systems (GIS) are used to
create, manage and analyse spatial data in organisgLongley 2000, 37). Since so
much of organisations’ information is spatial intura, GIS can provide extremely im-
portant tools for decision making processes; spdtata displayed on a map is much
more informative than in a table format. Becaus@agars have less time for decision
making but masses of information available to thins very important to have tools
that make the process as simple as possible. TnergslS can ultimately affect the
productivity of organisations by improving the d@on making process with tools that
enable managers to fully use the information thegspss (Pick 2008, 1).

Information is the cornerstone of effective deaisinaking (Berry 2007). Data must
be converted into useful information to ensureghiguality basis for making business
decisions. Organisations may be data rich but imédion poor because it can be chal-
lenging to transform data into valuable informati@arver & Ritacco 2006, 3). The
ability to convert a huge amount of data into ukgfformation in the shortest possible
time can offer organisations a significant compegitadvantage because the time ma-
nagers have for making business decisions is aathsteeduced. One of the technolo-
gies that assist managers in doing this is busiimgsBigence (BI) which is currently
considered a top priority especially for IT managein (Haevar & Jaklé 2010,
89-91; Vanska 2012.) Having the right information availafide decision making is
vital in order to compete successfully. Bl can pdevorganisations with the tools they
need to manage and analyse the volumes of datapbesess, and thus, guarantee
sound business decisions.

While organisations collect increasingly signifitanlumes of data to form the basis
for decision making, it is not always used to i potential; the spatial component is
too frequently left out which decreases the ricknafsthe data (Rivest 2001, 539). In



addition, decision making requires information abexents within the organisation and
its operating environment (Kevar & Jakl¢ 2010, 88). The integration of GIS and BI
presents a good solution for these challenges becawallows organisations to better
understand their own business as well as theirabipgrenvironment. Thus, the use of
GIS and BI together can lead to changes in decisiaking process that facilitate im-
proved performance in organisations. In this sttty integration of GIS and Bl is re-
ferred to adocation intelligencelt is defined as the ability of an organisatioruse the
principle of location to reason, plan and solvebpems (Transforming location intelli-
gence —— 2007, 1-2). Location intelligence is aechteby combining location data with
other important business data to ensure soundideaisaking and business planning
(Location intelligence 2010, 4). Integrating GIStlwBI ensures greater benefits from
both solutions and maximum returns on investmeht® (ocation intelligent —— 2007,
1).

1.2  Purpose of the Study

The purpose of this study is to discover what typebenefits organisations may gain
from combining GIS and BI. Both of these technodsgare used to transform data into
information that can be used in decision makingweler, GIS and Bl have unique
features which is why they are considered compleéangnechnologies. Therefore, it is
useful to study how organisations benefit from gdioth GIS and BI, and what chal-
lenges are hindering the wider implementation etéhtechnologies. It is also important
to note that this study examines this topic from ploint of view of Finnish organisa-
tions operating mainly on the Finnish market. Tle@eagyal discussion of GIS, Bl and
location intelligence, drawing on earlier reseaacid knowledge on practical applica-
tions, considers the state of the art globally,thetempirical study focuses on the cur-
rent and future trends in Finland. Therefore, passible to also find characteristics that
are typical for the Finnish GIS and location iriggghce sectors.

In this study both GIS and Bl are examined to alsc their strengths and weak-
nesses as well as opportunities and challengegdBas this analysis it is possible to
begin studying the integration of GIS and BI, tieiocation intelligence. The main
research question of this study is:

What advantages and challenges are related to agppbcation intelligence solu-
tions in organisations?

In order to answer this question, the term locatmtelligence must be further elabo-
rated and its value for organisations establishdd.also important to acknowledge the
challenges related to these solutions to find duy @il organisations do not use them.
The challenges and opportunities of combining Gi& Bl are examined from both the



solution provider and customer points of viewevaluate the full potential of location
intelligence.

The study was carried out by conducting qualitaiiverviews. This method was
chosen to get as an extensive picture as possililteacharacteristics of GIS and Bl
sectors and their future trends which is necessgarfynd the answer to the research
question. Interviewees from the solution providelesvere selected so that both GIS
and Bl knowledge was represented in order to utatlgisboth components of location
intelligence. The sectors that were chosen to sgntethe customer point of view are
retail and insurance. These two sectors were chbseause they have very different
backgrounds in using GIS; the retail sector hasl BES in various processes for de-
cades, whereas in the insurance sector, the Uséoi still in its infancy. Therefore, it
is useful to compare how these sectors perceivepdbential of location intelligence
solutions to be able to make generalisations atfmustate of location intelligence in
Finland.
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2 GEOGRAPHICAL INFORMATION SYSTEM

2.1  Definition of Geographical Information System and is Compo-
nents

There have been many attempts to define GIS, letls still not a clear consensus
about the matter (Heywood, Cornelius & Carver 2008). The definition is heavily
dependent on the background and viewpoint of thregmewho is giving it (Pickles
1995, according to Heywood et al. 2006, 18). Tradélly GIS has been used to solve
problems in the environmental domain (Drummond &reh 2008, 162) and the US.
Department of the Environment has given one ofdlearest definitions of GIS. Ac-
cording to the Department (1987, 132) GIS is “aeysfor capturing, storing, check-
ing, manipulating, analysing, and displaying data@ch are spatially referenced to the
Earth”. This and many other definitions of GIS umb¢ three main components. They
consider GIS to be eomputer systerthat includes hardware, software as well as ap-
propriate procedures. They also imply that GIS usgetially referencedr geogra-
phical dataand carries out variousanagement and analysasskwith it. (Heywood et
al. 2006, 18.) Thus, it can be stated that GISfbascore components: hardware, soft-
ware, data, and users (Figure 1) (Heywood et a062@9; Longley, Goodchild,
Maguire & Rhind 2011, 25; Loytonen et al. 2003,.9@)addition, the organisation u-
sing GIS holds great responsibility towards its liempentation and the consequent train-
ing and support of personnel (Pick 2008, 45). Tioees the role of the organisation
should not be undermined when describing the commisrof GIS.
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Figure 1 Components of GIS (modified from Longléyk 2011, 25; Pick 2008,
45)

The most important component of GISd&ta because without data, GIS cannot ex-
ist (Maguire 1989, 174; Loytonen et al. 2003, 55)S handles spatial data which is
characterized by information about position, comioas with other features and details
of non-spatial attributes (Heywood et al. 2006,. Z)e data defines the purposes to
which GIS can be used (Loytonen et al. 2003, 5%)ctMdata can be found on the inter-
net, but all of it may not be usable in solving iness problems. The use of the data
may be restricted by, for example, copyright, théadnay be of low quality or the da-
taset may have to be transformed in order to coores to spatial data from other
sources being used in the same GIS. (Pick 2008, 45.

Hardware needed to use GIS consists at the simplest Idve@lcomputer with opti-
mised processors and storage units (Loytonen @08, 51). For GIS operations to be
effective, a good quality, high resolution colowahics screen and data input and out-
put devices, such as scanners, digitizers andepsinare also required (Heywood et al.
2006, 19). Technological development has enablé&sl fGihctions to be used also on
laptops, personal data assistants (PDAs), in-veldelvices, and even mobile phones
(Longley et al. 2011, 24). In the future, tabletaynbecome the next hardware where
GIS applications are used on a daily basis.

Softwareprovides the users with tools to store, transfanglyse and visualise data
(Loytbnen et al. 2003, 52; Heywood et al. 2006, T®ese procedures can be done u-
sing a standard web browser, if all work is dormaately using digital services offered
on large servers, or a package bought from a Ghfore GIS software can range from
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a simple package designed for a PC to a major indlistrength package designed to
serve an entire enterprise of networked computeongley et al. 2011, 25.)

Competentusersof GIS are the cornerstone of the system becauSeisGuseless
without people who design it, supply it with datadanterpret its results (Loytonen et
al. 2003, 55; Longley et al. 2011, 25). The implatagon of GIS is an important event
in many organisations bringing with it, for examplee need for retraining of personnel
(Heywood et al. 2006, 27). People in the orgarosatvill need to have different skills
depending on tasks they perform with GIS (Longléyale 2011, 25). Therefore, the
amount of training should be determined by indiaildu tasks. In addition, organisa-
tions should have enough people, such as managernsemple in key GIS user depart-
ments, who appreciate GIS and understand what tfpesnefits it provides the organi-
sation with. (Pick 2008, 44.)

Because GIS is rather new in businesgyanisational supporis extremely im-
portant. Organisations should promote organisati@aning and training as well as
support the people working with GIS. (Pick 2008,)4@rganisations must establish
procedures, lines of reporting, control points, alkder mechanisms that ensure GIS
activities meet the needs of the organisation (leyngt al. 2011, 25). The novelty and
rapid innovation pace of spatial technologies presgganisations with further chal-
lenges concerning GIS. Specialised knowledge apdaity to plan for emerging spatial
technologies should be present in organisationsguSiS, but is still lacking in many
organisations. (Pick 2008, 45.)

2.2 From Industrial to Commercial Use

The history of GIS originates to the mid-1960s (Gaald 2001, 6176). The demand
for GIS was prompted by the limitations of tradi# maps, and thus, the initial deve-
lopment did not focus on the production of high lguautput, but on the analysis of
the data (Heywood et al. 2006, 287). Vast incréadbe quantity of data available in
computer format had a crucial impact on the creadGIS. Advances in geographical
theory and techniques also led to the need fomphistcated computer system. Multi-
dimensional nature of spatial data required moaa ttonventional computer database
management systems were designed to handle. Taue,was a need to develop a new
system capable of handling large quantities ofigpdata. In addition, governments and
commercial agencies realized the practical nattiel$ and its significant commercial
value. (Maguire 1989, 173.) All of this led to thevelopment of the first GIS: the Ca-
nadian Geographic Information System (Goodchild12@176). In the latter half of the
1960s, more cartographers and mapping agencies lieguonder whether computers
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could facilitate cost reductions and shorten tineetiof map creation (Longley et al.
2011, 17).

In the early 1970s, computer mapping automated drafting. This meant that
changes and updates to maps could be made easih wias a clear improvement.
(Berry 2007.) All of this was facilitated by thepid advances in computing technology
which included increasing memory sizes and prongsspeeds as well as falling costs.
The development, however, was still occurring iro tseparate areas: in GIS which
were commercially available with limited analysigportunities and in computer car-
tography in which high quality graphics and simgéta editing were the focus of im-
provements. The 1970s was also the decade wheawheeness and communication
about GIS increased; the first GIS conferences \etd and papers were published.
One of the most important observations about Githén1970s was that the problems it
faced were not merely technical; the managemest gidmplementing an information
system was perhaps even more challenging. (Heywbald 2006, 291.)

These early efforts were expensive and GIS becaidelyvavailable for organisa-
tions only in the early 1980s (Goodchild 2001, 617 patial database management
systems emerged and linked computer mapping cagpesiwith traditional database
management capabilities. In addition, increasingaled for mapped data focused at-
tention to data availability, accuracy and standas well as data structure issues. (Ber-
ry 2007.) This development was driven by the needse and analyse available data-
bases more effectively (Cresswell 1995, 195).

In the early 1990s, map analysis and decision ngakecame more important, and
systems that were purely for data display becanalable separately (Berry 2007;
Heywood et al. 2006, 292). This was also the de@adéhich GIS really began to ex-
pand to the business market. As GIS became awaitabpersonal computers the num-
ber of potential business users increased. (DrurdndoRrench 2008, 165.) This deve-
lopment did not occur earlier because of the higgt of GIS and lack of perceived be-
nefits (Pick 2008, 1). However, many organisatithreg could have benefited from GIS
also did not know about it. There was not a gread df information about what type of
an impact GIS could have on organisations which tewascertain extent due to the lack
of any evaluated cost-benefit analysis to justiy investment on GIS. Technical prob-
lems associated with GIS were mostly solvable,tbatreal issues lied in the manage-
ment, implementation and integration of GIS into aganisation. (Heywood et al.
2006, 293, 378.)

Since the 1990s the development of GIS has beeifisant. The Global Positioning
System (GPS) has been a major growth area andatsunow extremely common. One
great example of this is the in-car navigation exyst(Heywood et al. 2006, 381-382.)
Mangold suggested in 1997 (according to Heywoaal.e2006, 383) that GIS products
should change from top-down consultant designetesys to bottom-up small-scale
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user- and problem-led solutions. His suggestion jatified since the market has
moved towards out-of-the-box solutions. More andemrganisations use GIS to solve
geographical problems. They are more aware thasidacmaking has a geographic
dimension, and the wider availability of GIS thrbuipe internet has made it easier to
use GIS to solve these types of problems. Techyohag also evolved and supports
applications better, especially in terms of visseiion, data management and analysis.
(Longley et al. 2011, 43.)

2.3  Evaluating Costs and Benefits

The analysis on possible costs and benefits ofiGExtremely important to do before
making the implementation decision. Implementing Gimply because it is perceived
a sound investment or because the competitorst isel@angerous because the benefits
gained by using GIS are different in every orgaiosa GIS strategies must be aligned
with business strategies and GIS processes musttrélusiness processes in order for
them to be successful (Longley et al. 2011, 429)his section some of the benefits and
challenges related to GIS are studied and differethods for evaluating these are pre-
sented.

There are many ways to describe the success ardaif a GIS project, but one of
the most widely used methods is the calculatioretirn on investment (ROI). Tradi-
tionally ROI is calculated by dividing the averaget profit by the invested capital.
Therefore, the basic idea is to compare the retgansed from the investment with the
amount of capital it binds. (Knipfer & Puttonen 20Q06.) In relation to GIS, ROI
studies use a combination of qualitative and qtetite measures to assess the ad-
vantages organisations can gain from the investn$arth ROl methodology (Figure 2)
proposed by Maguire, Kouyoumjian and Smith (20084)3includes ten interrelated
steps designed to be performed by a GIS profedssopaorted by a small project team.
However, the challenge of this methodology is tiattall organisations have GIS pro-
fessionals that could perform the study. Therefeadytion providers could offer ser-
vices to support this kind of activity.
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1= 1. Prepare for ROI Project

i v |
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: 2. Identify Business Opportunities L

: Investigation

: v
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> 4. Construct GIS Program Program
Y Definition
5. Define Project Control

6. Specify and Cost GIS Projects 7. Estimate Benefits

; ¥

8. Create Benefits Roadmap _

;s Business
Analysis

! 9. Calculate Financial Metrics

| v

R R EE 10. Build and Present Report Reporting

Figure 2 Overview of GIS ROI methodology (Magukeuyoumjian & Smith
2008, 5)

The methodology begins with a series of planning) iamestigation activities that lay
the groundwork for subsequent steps. Preparinghi®oROI project (step 1) requires a
review of an organisation’s mission statementsamdnderstanding of its past and pre-
sent landscape of GIS. Thereafter (step 2) a sefiederviews with key stakeholders
can be conducted to elicit how GIS can contribotéhe organisation’s mission. This
should result in information about high-level buesia issues and challenges that the
organisation faces. These insights are organigeddifferent types of business oppor-
tunities and then prioritized (step 3). The nextugr of steps concerns the GIS program
definition. The information gathered in the earleps is used to define a program of
GIS projects (step 4) and to determine how thesgegis will be governed and ma-
naged (step 5). The next series of steps form dhe af the methodology and are con-
cerned with business analysis. The defined progedroken down into segments and
the resource costs are determined (step 6). Thesdtimated benefits can also be de-



16

tailed (step 7). The benefits roadmap helps tharosgtion see when the benefits will
be realized (step 8). After that, ROl and othegvaht financial metrics are calculated to
demonstrate quantitatively the value of GIS (stepl®e last step of the methodology
(step 10) consists of writing a compelling reportdollecting the information from the

research completed previously. If the GIS ROI mbjs successful, this report will

show how GIS can affect the organisation, includisgcosts, benefits, time to imple-
ment, resources required, governance, and theretumvestment the organisation will
realise. (Maguire et al. 2008, 4.)

Another approach to evaluating the value of Gl@norganisation is to carry out a
cost-benefit analysis. It can assist organisatioreddressing the issues that affect the
decision about whether to implement GIS. It is img@ot to evaluate what type of bene-
fits the organisation may gain from introducing EGand if it could improve the effec-
tiveness of the organisation. The relationship ketwanticipated costs and benefits
should also be taken into account because natuthkybenefits of GIS should out-
weigh the costs. In cost-benefit analysis each aodtbenefit is given a monetary value
and thereafter, a graph may be drawn up to prédiet costs and benefits will vary in
relation to each other. However, the main probl&oua cost-benefit analysis of GIS is
the difficulty of identifying and quantifying theosts and benefits of a new project.
(Heywood et al. 2006, 343.) As the costs and benedlated to GIS can be either tangi-
ble or intangible, it can be challenging to giveadlthem a monetary value. (Pick 2008,
199.)

There is a very high start-up cost when implemen@iS and in addition, providing
an up-to-date GIS services incurs high maintenaosés (Culley 2010, 12). Grimshaw
(1991, 292) stated two decades ago that partiguiladhe private sector few organisa-
tions have thought about the potential of GIS itvisg their business problems, but
there are still today numerous sectors that ddaka advantage of GIS. GIS should be
viewed as an opportunity, not merely a cost as nmggnisations now see it. In the
1990s, many managers were unaware of the oppoesi®@iS could bring to their busi-
ness, but this is still true today. (Grimshaw 19235). GIS is still frequently seen as
simply a map making software which is far from the&h. Management rarely under-
stands the levels of visualisation of GIS, and asressequence, many GIS development
efforts are unfounded and prematurely abandoneé.aftount of time and money re-
quired to implement a properly structured GIS ie oif the greatest reasons for decid-
ing not to implement one. (Galati 2006, xxiii—-x¥iv.herefore, it is extremely important
to increase the awareness of managers and organssabout the possibilities GIS of-
fers (Grimshaw 1991, 295). The organisations tinatkabout the opportunities of GIS
may still see it as a technical operation tool eatiman a strategic resource that can be
used in multiple processes in the organisationréfoee, the failure to fully exploit GIS
is increasingly a non-technical issue. Rathers ithie information literacy of managers



17

and the information culture of organisations thaits the use of GIS. (Cresswell 1995,
211, 225.) However, it has to be taken into comsiten that GIS implementation re-
quires different types of skills from an organieatiand its personnel. GIS is able to
transform raw data into information with spatiabbsis, but the usability of the infor-
mation depends on the personnel’s ability to imrg (Grimshaw 1994, 117). Thus,
higher-skilled workforce is required which obviopgiresents some type of a cost to an
organisation (Heywood et al. 2006, 344).

Lack of training and understanding the potentiaGd$ for advanced uses is one of
the major obstacles in introducing GIS in an orgation. Lack of funding can be one
reason why training is not provided and this makeficult to maximise the positive
outcomes of GIS. Without proper training taking advantage of what GIS can offer is
almost impossible. In addition, training would eresthat personnel in an organisation
know how to use specific tools and in which scergthey can be used. Therefore, the
lack of knowledge about the potential of GIS tedbgy hinders its use significantly.
The rapid changes in the GIS software and techyoahogke it hard to keep up while
maintaining stability in GIS operations. It req@m@uch time and effort to gain exper-
tise with new versions of software and advancegeospatial technologies which can
cause difficulties in completing daily tasks andrieng how to use the new version
simultaneously. Without continual and effectiveoef§ to raise awareness about the
potential of GIS and training to improve the skillseded to undertake advanced func-
tions, it is likely that organisations continue tige GIS only for basic functions.
(Goécmen & Ventura 2010, 176-177.)

GIS technology is perceived attractive becausehdet main reasons: 1) spatially
referenced data represents a large proportion taf gl@cessing, 2) information is con-
sidered a fundamental resource and 3) pressuienfyoving performance is high (Ne-
dovi¢-Budi¢ & Godschalk 1996, 554). In addition, GIS has apontant role in solving
business problems because it provides the capatmliprocess the high proportion of
geographical business data, and thus, promotesra saentific approach to location
analysis (Grimshaw 1994, 3; Hernandez & Thrall 20étording to Culley 2010, 2).
Information is more readily available with the uEeGIS which improves the decision
making process. GIS also offers justification te ttecisions that are made. (Heywood
et al. 2006, 344; Pick 2008, XIlIl.) In fact, manySGapplications aim at supporting de-
cision making and solving day-to-day problems bgptiiying geographical data and
providing tools for doing different types of anadgs(Goodchild 2001, 6180; Sheppard
2001, 6182). GIS enables organisations to revdstnpa in data that are unlikely to be
revealed using, for example, statistical analyshhiques, because of better outputs
(Culley 2010, 1; Pick 2008, 201). This type of \@lsation helps transform heterogene-
ous data into information and subsequently intovledge (Hernandez 2007, 249). IT
in general can add value to business, and becal&eés Gtill not used in all of the or-
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ganisations it could be used, GIS can bring cortipetadvantage to those who use it
(Grimshaw 1994, 120; Heywood et al. 2006, 344). By, these types of intangible
benefits are much harder to measure than costglépet al. 2011, 429). It can be dif-
ficult to see the monetary value of a more inforprefticient and decisive organisation.
(Longley et al. 2011, 429; Pick 2008, 200.)

2.4 Future Trends

Predicting what will happen in any field involvimigveloping and changing technology
is difficult, and this is also the case with GISefrvood et al. 2006, 377). History has
shown how powerful GIS is for managing informatiand GIS has been able to grow
into a huge and sophisticated industry in onlyva éecades (Shahab 2008, 274; Berry
2007). It has realised its potential as a mainstreechnology for management of geo-
graphical information and as an effective tool floee use of resources. (Shahab 2008,
274.) On the other hand, some of the current GIBvace has somewhat time-con-
suming, clumsy and unreliable tools. With increasggdosure to information techno-
logy the future users of GIS will not tolerate thagpes of problems. They will expect
systems with tools, for example, for real-time nibag of complex phenomena and for
better representation of real world. (Barr 1995t;oading to Heywood et al. 20086,
387). Some future prospects for GIS are presentdaible 1.
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Trend factors likely to have a role in tiieire development of GIS in

business (modified from Pick 2008, 382)

Factors in data, architecture, software
and technology

Factors in GIS industry, workforce,
management, and organisations

- Transition to a more web-centric envi-
ronment for GIS

- Integration and interoperability of GIS
software with enterprise systems. More
enterprise software with built-in spatial
functionality

- Geocoding and digitizing of growing
amounts of business information

- Expanded public data sets for a wider
reach of business functions, linked to
broader and enterprise-wide attribute dé
- GIS incorporated extensively into mo-
bile devices

- Enhanced enablement of spatial data-
bases and data warehouses

- Personal, consumer use of GIS and sf
tial technologies globally

- GIS applications available across the
entire enterprise in simple formats

- Sophisticated systems to support spat

- More manufactured products that are
GPS-enabled
- Expanded spatial service products, bo
consulting and web-based
- Larger and better-trained GIS workforg
- Business education that includes GIS
and spatial technologies in standard cur
ricula
- Improved integration even up to merge
in organisations of the GIS and IS func-
\taons and departments
- Expanded selective or complete out-
sourcing of the GIS and spatial function
- Stronger security measures in organis
tions for GIS and spatial applications
va-Broader laws and court precedents tha
businesses and society can recognise 3
plan for
- Continuing importance of ethical awarg
ahess in spatial decision making

decision making and Bl
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e
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From Table 1 the factors in data, architecturetwsne and technology are more rele-
vant for this study. One important development@d$ is that it will become more of a
built-in functionality in enterprise software andtrseen as an independent system. In
addition, geocoding organisational data is extrgmeportant because once this is
done the data can be combined with any other dafadduce new information. The
integration of GIS to other functions in the orgaation ensures that it is used to its full
potential. When GIS is integrated with several p#rgerprise systems, easy to use GIS
applications become available across the entirarsgtion. These integrations also
enable users to gain new insights to the busibesause spatial data is combined with
other important business data. The most importetof presented in the table for this
research is that GIS will develop into a more ssptated system that supports spatial
decision making and Bl. As a consequence, GIS lvetlome a strategically important
system that is essential for making informed deosi

New and unexpected ways of using GIS can be expéatdirms and industries that
are already heavily into GIS as well as for onethwitle of it now. Taking risks and
applying GIS to unforeseen business problems cauitrin different types of impacts
on business processes, employees and organisatichg future. (Pick 2008, 381.)
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There can be expected to be two types of develofsmierbusiness GIS applications.
Firstly, GIS will become a similar tool to a databaor spread sheet for middle mana-
gers. These widely available and inexpensive systsith be used for mapping to sup-
port day-to-day activities. Secondly, more sopb&ed and intelligent GIS will be used
by the highest levels in organisations. GIS willused for strategic advice and the sys-
tems required will be customized and expensivey(ded et al. 2006, 387.)

The essence of GIS lies in the digital map datda®das once a major obstacle to
GIS development, now it has become one of the ggeassibilities of GIS. (Shahab
2008, 274.) The amount of data will increase enashg so the need for tools to han-
dle geographical data effectively will, thus, irese as well (Barr 1995a, in Heywood et
al. 2006, 387). In addition, the future holds enouspromise for new types of data as
well as more complete data, higher-resolution dathmore timely data. (Shahab 2008,
274.) For example, more timely data will providerfs with new opportunities to use
GIS as a part of everyday decision making proced§das will decrease the possibility
of basing a decision on outdated information.

The INSPIRE directive (Infrastructure for Spatiafdrmation in Europe) aims to
create a common spatial data infrastructure inEbepean Union (About INSPIRE
2011; Inspire 2011). It was implemented in May 2087 it creates the framework for
the accessibility and use of certain spatial dadtaspssed by authorities (INSPIRE
2010). The directive enables public sector orgaioisa to share environmental spatial
information and facilitate public access to spairdbrmation in Europe (About IN-
SPIRE 2011). According to a study by The Reseanshitute of the Finnish Economy
in those EU countries where spatial dataset are,dpe organisations that use spatial
data have grown 15 per cent more in sales thamosetcountries where the use of spa-
tial datasets is priced based on their cost (Ka8kil, 13). Thus, the INSPIRE directive
will offer an increasing amount of organisations thpportunity to use spatial data in
their decision making. As a consequence, they laleeta make better decisions and be
more competitive.

It cannot be stressed enough how much GIS hasnegetutionised by the internet.
In the 2%' century, the shift in spatial applications is difatowards the internet (Pick
2008, 4). Most public-domain data and even a lgnggortion of commercially pro-
duced data are now available on the internet ($3haba8, 274). People find the inter-
net platform appealing, simple and flexible betweéerices (Pick 2008, 4; Longley et
al. 2011, 22). They can visualise objects that thesh to see on a map with, for exam-
ple, cities’ map services. In addition, route plagnand address searching have become
regularly performed activities. (L6ytdnen 2003,)1Bhis one single trend has had, and
will continue to have in the future, the most imipan the field of GIS. Previously a
GIS project would have begun with digitising or meag geographic base maps, but
now most of the GIS work involves bringing into yst&m a base layer of public-do-
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main data and then enriching it with layers reléwana particular GIS problem. (Sha-
hab 2008, 274.)

Cloud computing is one of the current trends in lthdusiness, and it will increa-
singly influence the GIS sector in the future adlw@&oud computing is a technology
model in which all resources, such as softwarecgssing power, data storage, backup
facilities, and development tools, are delivered ast of services via the internet (Haag
& Cumming 2010, 205). This can bring significansteavings for firms. Cloud com-
puting lowers the cost of IT infrastructure becafilses do not have to invest in a large
number of servers. In addition, cloud computing amer software costs because the
software can be accessed from the cloud as oppodadying separate software pack-
ages for all computers. (Aljabre 2012, 236.) GIShe cloud offers an alternative for
the conventional GIS applications in order to pdevbroad spectrum of services to dif-
ferent types of firms. When optimisation and cestiuctions are critical for a firm, GIS
in the cloud can be an excellent option. The amofitime and money that has to be
initially invested in traditional GIS can be sigodnt, and this is can become the reason
why organisation chooses not to implement GIS. &loee, the reduction on imple-
mentation costs that cloud computing can offer ¢dad the most significant reason for
organisations to choose that option. (Bhat, Shakh&ad 2011, 595.)

There are naturally also several issues of conicetime future of GIS. How the user
community reacts to the challenges will have anartgnt role in shaping the industry.
Privacy is an issue that raises itself constarglyGdS databases become increasingly
widespread. Facts one considers very private, siscbne’s personal income, infor-
mation about family, one’s health record, and emmplent history, are all stored in
someone’s database. GIS offers the opportunityntegrate this data through their
common geography, and therefore, raises the ispersonal privacy. (Shahab 2008,
288.) Thus, there should be common rules that entber rights of a person and on the
other hand, foster the further development of Gk8/{6nen et al. 2003, 16).
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3 BUSINESS INTELLIGENCE

3.1  Support for Information Management and Reporting

In today’s rapidly changing business environmehg heed for timely and effective
business information is essential for organisatiftismnqvist & Pirttimaki 2006, 32).
However, firms can be data-rich but information patriich means that they cannot use
the data they possess effectively to make bettsinbas decisions. Organisations lack
the type of actionable information and analyticabl$ needed to improve profits and
overall performance. Bl is a direct response te tid@ed. (Williams & Williams 2007, 1,
Gartz 2004, 48; Hsu 2004, 142.)

Bl term was first used in 1996 by Gartner Group. Wwben they referred to Bl in
forward thinking organisations. They defined Blig®rmation and applications availa-
ble broadly to employees, consultants, customersplgrs, and the public. According
to Gartner Group Inc. the key to succeeding in mpetitive marketplace is staying
ahead of the competition which requires making ddoumsiness decisions based on ac-
curate and current information. Data analysis, mépp and query tools help businesses
go through a wide range of data to synthesise b&umformation from it. (Gartner
Group 1996, according to Shariat & Hightower 200@,) Now Bl technologies are
mature and low-risk technologies that have beecessfully used by a wide range of
organisations for over a decade (Williams & Willisu2007, 5).

Later Bl has been redefined many times by variessarchers. Several of these def-
initions state that Bl involves collecting, managimining, and analysing data gathered
from both internal and external sources, resultimgnformation and knowledge with
strategic value (Thierauf 2001, 6; Lonngvist &Rniéki 2006, 32; Williams & Wil-
liams 2007, 2; Ranjan 2008, 463). Bl means that diganisation acts effectively
through the exploitation of its human and inforroatiresources. In addition, Bl in-
cludes the applications, platforms, tools, andnebttgies needed to support the process
of exploring business data. (Raisinghani 2004Ukimately it has an important role in
the creation of current information for operaticarsd decision making (PopayiTurk
& Jaklic 2010, 6).

The purpose of Bl is to aid in controlling the vasbount of business information
that an organisation acquires, for example, abaldgssand customers. Although the
availability of more and better data should resultetter decisions, it is possible only if
managers are able to use the data effectivelye&isong amount of competition has
made decision making in organisations more comggccaln addition, the intricacy of
internal and external processes and the availalufitgreater information also contri-
bute to the increased complexity of decision maki(gabherwal & Berecca-Fernandez
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2011, 9.) Typically Bl is used to refer to a prodaca process: (Lonngvist & Pirttimaki
2006, 32.)

1. Relevant information and knowledge that describesbusiness environment
and the organisation itself, and the organisati@itisation in relation to its
markets, customers, competitors, and economicsssue

2. An organised and systematic process by which osgéions acquire, analyse
and disseminate information from both internal andernal information
sources significant for their business activitied for decision making.

In addition, it is important to distinguish betweBhtools that are developed by BI
solution providers and BI solution that is deployeithin organisations. Figure 3 de-
picts the relationship between these aspects of BI.

Bl Product
Information (that leads

(external and inter-
nal; structured and —> =) to knowledge and/or

enables decision

Data and information

unstructured)
A ? making)
Bl Solution
A

~

—
Other technologies
— O Q Q (e.g. data ware-

house, data mining)

Bl Tools

Figure 3 Business intelligence product, procedstisn, and tools (Sabherwal &
Berecca-Fernandez 2011, 7)

As illustrated in Figure 3 Bl solutions use thetBbls acquired by the organisation,
and draw upon the vast amount of data from exisdamg warehouses as well as infor-
mation from other sources to provide informatiod &nowledge that facilitate decision
making. Therefore, the Bl tools are used in Bl 8ohs, and Bl solutions support the Bl
process through which valuable information is pded. (Sabherwal & Berecca-Fer-
nandez 2011, 6.)

Bl cannot exist without the people who interpret theaning and significance of the
information and to act on their knowledge gainetie Tentire organisation must be
committed to use the available information systéamthe most effective way to obtain
quality information for decision making. (Kevar & Jakl¢ 2010, 92.) Data becomes BI
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when it is in the hands of decision makers who ko to use it (Thierauf 2001, 4).
An important element of Bl is understanding whatappening within the organisation
and its business environment and acting accorditmlgchieve organisational goals
(Popovt et al. 2010, 8).

In Bl the relationship between data, informationpWwledge, and intelligence is a
key issue (Thierauf 2001, 7-9). They have diffen@eanings for managers and deci-
sion makers (Figure 4).

stricture experience insight

N N T

Data Information Knowledge Intelligence

Figure 4 Relationship between data, informatiomvikedge, and intelligence
(modified from Thierauf 2001, 7-9; Sabherwal & BeaeFernandez
2011, 4-5)

As illustrated in Figure 4lata represents the unstructured facts that have tet le
impact for a typical managdnformationis structured data that is valuable to managers
in analysing and resolving critical problems. Hoee\a major problem for managers is
the volume of information crossing their desk. #at information organised into a co-
herent framework is the basis for knowledge creatimowledgeis obtained from ex-
perts and is based upon actual experieimtelligence on the other hand, is a keen in-
sight into understanding important relationshiphe Tability to understand the inter-
relationships between facts in a way to guide actovards desired goals is called in-
telligence. (Thierauf 2001, 7-9; Sabherwal & Beadfernandez 2011, 4-5.)

The novelty of Bl is its ability to present busiseaformation in a fast, simple and
efficient way so that employees and managers cderatand the logic and meaning of
business information (RHevar & Jakleé 2010, 89). Bl means leveraging information
assets within key business processes to gain pFafitevery firm, the potential Bl op-
portunities should be evaluated based on the ingustrategy and business design of
the organisation (Williams & Williams 2007, 2, 543). The gained information about
the market, customers and operations assist managdetecting important trends that
further assist in decision making (é&var & Jakl¢ 2010, 91).
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3.2  From Decision Support Systems and Data Warehousirg
Business Intelligence Solutions

Although BI has recently become the subject of ipldtresearches, the quest for Bl is
not new. There are two early examples of Bl whitlsirate the desire of managers,
executives, analysts, and knowledge workers todsarmformation to improve perfor-
mance and profits: (Williams & Williams 2007, 5-9.)

» Decision support systems (DSSSince the 1970s and 1980s, organisations
have used business information and structured éssimnalysis to make
complex business decisions. DSSs have ranged faphidicated, custo-
mised analytical tools running on mainframe compaute spread sheet based
products running on personal computers. Howevely trave not systemati-
cally addressed integration and delivery of busineformation and business
analyses to support the range of Bl opportunitislable to organisations
today. (Williams & Williams 2007, 5.)

» Executive information systems (ElSS¥ecutive information systems were an
early attempt to deliver business information aonditess analysis to support
planning and control activities. These systems wiesagned only for use by
upper management, and they were expensive andibifie (Williams &
Williams 2007, 9.) Managers, who have limited anmtoofntime for decision
making, need a user friendly interface which Elfsisrebt provide (Pick 2008,
74).

In the 1990s, data warehousing emerged as a méaasnessing the masses of data
generated by transactional IT systems. Early effortdata warehousing were concen-
trated on conquering the IT challenges relatece&alihg, integrating and storing large
quantities of data. Although some organisationsnashkedged the potential that data
warehousing held for obtaining new insights inteitttbusiness which would provide
competitive advantage, many organisations limitegirtdata warehousing efforts to
supporting better and faster reporting rather thsing it to achieve Bl. After years of
making significant annual investments in data waosing, many organisations began
to question the value of their investments. Theoohiction of Bl was an answer to this
challenge. (Williams & Williams 2007, 1, 10.)

Data warehousing was a key enabler of Bl becauassists the organisation to ob-
tain value from its data sources by preparing dndrg the enterprise data into a re-
pository designed to support decision making (Sedstle& Becerra-Fernandez 2011,
57). Because of rapidly declining data storage@odessing costs, special purpose data
integration tools, innovations in the way that desa be organised in databases, and
innovations in the way that data can be conventéa information data warehousing
became feasible. In addition, it became technigadlysible to bring together data about



26

vast amount of daily transactions and turn it iaduable information. (Williams &
Williams 2007, 10.)

Historically, data warehousing and Bl industriesénbeen driven by IT, and the fo-
cus has been on the technical challenges, techmetiods and project management
methods required to deploy data warehousing ansuBtessfully and to deliver infor-
mation to the Bl user community. However, therdtten has shifted to expanding the
ways in which Bl can deliver value and to enhandhgevelopment methods to ensure
the investments made pay off (Williams & William@@, 11-12).

3.3  Requirements for Business Intelligence Solutions

Focusing on understanding the information and kedgt derived from data, Bl solu-
tions include tools that help managers and empkwpdain required information effi-
ciently and easily (Thierauf 2001, 3; ¢avar & Jaklé 2010, 92). The amount of availa-
ble data increases all the time, but it is useldtisout an effective way to access and
synthesise vast amount of information and knowledigigved from it. Bl solutions aid
managers in decision making by providing them witlllerstanding of their operations
now and in the future (Thierauf 2001, 3-4). Thegktons support decision making
process specifically at the analytical level (Papast al. 2010, 6). They provide the
ability to take a proactive stance to the operatiohthe organisation rather than a pas-
sive or reactive one. Bl solutions allow decisioakers to focus on the creation of val-
ue which is the corner stone of a successful basin@hierauf 2001, 4)

Bl solutions include different types of tools amahnologies of which the most im-
portant are data warehousing and data mining (Homal. 2010, 6). Data warehouse
is the central database for the entire organisdtostoring and accessing data and an
important component of Bl (Hevar & Jaklé 2010, 92; Ranjan 2008, 464). Data ware-
housing applications are used for cataloguing,Xxmigand cross referencing these raw
data. In order to organise, analyse and communmayeorate data new Bl tools are
needed. Data mining enables organisations to sdliet, screen, and correlate data
automatically, and therefore, capture importanbrimfation about customers, suppliers
and internal transactions. In addition, the effextuse of data mining tools can help
uncover various trends and relations from the dditi@h then can be analysed and fur-
ther refined. Thus, data mining is very importantreating a realistic view of the or-
ganisation’s situation. Data warehousing complesidata mining in so that data stored
there is organised in a form that is suitable foalgsis using data mining methods.
(Thierauf 2001, 3; Hsu 2004, 142.)

There are certain characteristics that a good Bitisa should include in order for it
to be valuable to an organisation. The followingheiattributes of a Bl solution are all
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important, and compromising one of them reducestmributions of the Bl solution,
at least in the long term. The first five charaistéss are essential both in the short and
long term, but the last three characteristics ctaglddcompromised without adverse short
term effects. However, they are crucial for sustdiperformance in the long term. (Sa-
bherwal & Becerra-Fernandez 2011, 223-224.)

1. Alignment The BI solution should be aligned with the busmetrategy of
the organisation as well as with the processesassist in creating business
value.

2. Intelligence The BI solution should provide insights that awduable and
would not otherwise be available.

3. Usability.: The BI solution should be easy to use. Usabityan extremely
important requirement because a potentially vaki@dlsolution fails if it is
not easy to use.

4. Accuracy The BI solution should be based on clean datauserotherwise it
produces inaccurate reports.

5. Connectivity The BI solution should have effective interfaegth the vari-
ous other information technologies in the orgaiusat

6. Flexibility: The BI solution should be flexible because theent dynamic
environment means that business changes are iblkevita

7. Portability: The Bl solution combines software and hardwarg,the soft-
ware should be developed so that it is easily pteteo other hardware plat-
forms.

8. Scalability The BI solution should be scalable, so that ggassible to expand
the usage of the solution to a larger number ofsuaad larger volumes of
data without compromising performance.

3.4 Implementation Criteria

The BI literature suggests that much benefit cardr@ved from using Bl. However,
applying Bl takes resources, and it is very diffi¢a precisely define its benefits. (Lon-
nqvist & Pirttimaki 2006, 32-33; Revar & JaklE 2010, 89.) Thus, the economic justi-
fication of investment in Bl is a difficult topid.he benefits of more effective decision
making and management are complex and difficuthéasure. (Hgevar & Jaklé 2010,
90.) In addition, the implementation of Bl requiteshnology, but it is not enough by
itself. If Bl technology is implemented, but bussseprocesses are not altered to take
advantage of it, the organisation cannot obtaihlyeaefits from BI. (Williams & Wil-
liams 2007, 15.) However, one of the most imporiasties is to identify the internal
and external informational requirements that havieet fulfilled to operate successfully.
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Frequently there are gaps between the existingrrdbonal environment and these
requirements. In most cases, the informational aehfeepresented by user behaviour),
the real requirements (represented by the proceasdsthe offer (represented by sys-
tems available) only overlap to a certain extergyfe 5). (Gartz 2004, 63.)

Information Information
offer demand
(Systems (Users)

66 1 Useless Information Offering

2 Useless Information Requests
3 Lack of Competency
4 Non-relevant Serviced Infor-

Information mation Requests
requirements 5 Organisational Weakness
(Processes) 6 Identified Missing Information

7 Coherent Bl solutic

Figure 5 Information gap analysis (modified frorar@ 2004, 64)

In Figure 5 useless information offering (1) metret the information offered by the
existing Bl system is not needed in the processegeaquested by the users. Useless
information requests (2) mean that users requeasbtagk for non-relevant information
that has not previously been available. Lack of petancy (3) means that information
needed in the processes is neither available mpested. Non-relevant serviced infor-
mation requests (4) represent reports availableuaad by employees but do not deliver
any value to the processes or business objectrgmnisational weakness (5) indicates
that the information needed in the processes igiged by the existing systems but
never used by the users. Identified missing infaiona(6) indicates that users are re-
guesting information needed to execute a procegsthis information is not provided
by the existing systems. Finally, the intersectiorthe middle of the three circles (7)
represents a coherent Bl solution that is corraelgd in the organisation. None of the
other situations (1-6) are ideal, but can be impdoly taking different measures. Or-
ganisations have to evaluate carefully which systane really required, and turn off
applications that are not needed. Training empley®evarious processes is also very
important, so that they know which systems theyukhase and what type of infor-
mation is required. It is also necessary to piiggitll needs so that the most important
ones can be fulfilled first. In addition, using besactice processes and reference mo-
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dels can help to realign processes and thus, ineptioe organisational performance.
(Gartz 2004, 63-67.)

Before investing in BI, organisations should callgfassess whether the investment
will result in increased revenues, reduced costbadh (Williams & Williams 2007,
12). In addition, a key criterion when deciding i@ investment in Bl is whether it
supports the business strategy of the organisé@arnver & Ritacco 2006, 19). There is
no business value in a Bl investment if it does msult in increased after-tax cash
flows and benefit the achievement of strategic g@@lilliams & Williams 2007, 12).
The ultimate purpose of Bl investment should bé&ransform a business environment
that is reactive to one that is proactive. Bl i€ amy for organisations to predict and
prepare for change. In a business environmenictietges constantly, it is essential to
have a system for establishing the status of tharosation at any given time in relation
to its performance objectives. (Ranjan 2008, 468, 4

3.5 Opportunities and Challenges

In the highly competitive business world, the quyadind timeliness of an organisation’s
Bl can mean the difference between profit and Ib&snagers and employees must be
able to sort through an increasing amount of infdrom and knowledge while main-
taining operational efficiency. An ideal Bl systatiows managers and employees to
easily access the information they need and shavith others (Ranjan 2008, 461, 469
473.) The true value of Bl lies not only in betteformation quality but in improved
business processes and thus better business paniwen{Popovi et al. 2010, 16).
Business performance improves when Bl is used inag@ment processes that affect
operational processes which increase revenue aiceedosts (Williams & Williams
2007, 13). Many organisations have vast amounttd dnd information, but they have
no tools to put that into use for strategic decismaking. This is why Bl has a great
growing potential. (Ranjan 2008, 470.)

Bl solutions assist organisations by enabling tleseinination of real-time infor-
mation by providing a single-point access to imaottinformation. They also enable
the creation of new knowledge based on informagibaut the past, and thus, help or-
ganisations to be more responsive and anticipativen making decisions based on
current information. In addition, Bl solutions fhigte better planning for the future
through more effective use of information, througk use of past data for predictions
about the future and through development of knogddolased on information about the
past. These four contributions of Bl and the conset benefits in terms of organisa-
tional success are summarised in Figure 6. (Salzh&wBecerra-Fernandez 2011, 14.)
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Figure 6 Impacts of business intelligence (modifresn Sabherwal & Becerra-

Fernandez 2011, 21)

As Figure 6 illustrates, by enabling decision makier make more responsive and
anticipative decisions using real-time informati&,solutions facilitate improvements
in the operational performance of the organisatidrese solutions also help managers
to monitor trends in the business environment a$ agewithin the organisation, and
thereby respond faster and more efficiently todhallenges the organisation faces. BI
solutions enable managers to use these trendedtlicpfuture events and make sound
decisions that lead to improved organisationalgrerénce. By enabling decision ma-
kers to be more proactive and make more anticipatacisions related to customer re-
quest, Bl solutions have a positive impact on austoservice as well. This improve-
ment is mainly due to the fact that Bl solutioneypde the organisation with better and
more timely information. This information also efesborganisations to identify new
opportunities. Bl facilitates new insights and kiedge through the discovery of previ-
ously unknown patterns, correlations and trend ififormation Bl solutions provide
about markets, such as sales in different geographegions, also assist managers in
identifying opportunities for geographic expansi@y. identifying and disseminating
information on relationships discovered from dd&asolutions facilitate the develop-
ment of new insights and knowledge. Such knowladgwrticularly important when it
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is based not merely on structured internal datarmgrporates unstructured and exter-
nal information as well. (Sabherwal & Becerra-Fewhez 2011, 14-19.)

One of the major challenges organisations faceyt@mmanagement of data, filtering
the useful data and transforming the filtered diata valuable knowledge for decision
making. Bl means the conscious transformation db deom internal and external
sources into new forms to provide information tisabusiness-driven and results-ori-
ented. Data can be seen as an asset for any atyjanjsand it can help build competi-
tive advantage and ensure corporate success. Hirecguality of that data plays an
important role; data cannot be fragmented, incotepde not readily available in a form
that can be used effectively. To realise the bé&néfisiness data holds, it needs to be
turned into information that can be used acrossmh@e organisation. However, it has
to be remembered that if everything in an orgarisas going well and everyone can
get the data they need, a Bl solution may not eele@. (Ranjan 2008, 461, 467, 470.)

An effectively executed Bl program ensures thatdiganisation can compete suc-
cessfully by being better than competitors at lagerg information to improve profits
and performance. There are many possible waysedusvhich creates opportunities
for innovation and competitive advantage. Howetlez,way that Bl creates value must
be specifically determined for each organisatidmusl, organisations guarantee the best
possible return on their Bl investment. (WilliamsAgilliams 2007, 5, 11, 167.)

Even though the benefits of Bl are difficult to idef some researchers have at-
tempted to do so. The benefits range from easm#sacto information for decision ma-
king, to improved public relations and better repion in the eyes of business partners
(Hocevar & Jakleé 2010, 90). Increased revenue and cost savingma@ndoned in vari-
ous studies as important benefits of Bl (Thompsod62 1; Carver & Ritacco 2006, 6;
Atre & Moss 2003, 39). In addition, Bl should impeoorganisation’s decision making
and internal communication substantially and resufiaster and more accurate repor-
ting (Thompson 2006, 1; Carver & Ritacco 2006, Bl).has external benefits for the
organisation as well. Customer satisfaction cowdirbproved by using all the data
available to the organisation (Thompson 2006, Irv€la& Ritacco 2006, 6; Atre &
Moss 2003, 39). All in all, these measures takenlead to an increase in market share
(Atre & Moss 2003, 39). The benefits gained from d&rive from improvements in
management processes (such as planning, monitaramjrolling, and measuring) or
operational processes (such as customer ordergsiage purchasing and accounts pay-
able processing), so that revenues increase o pedtice (Williams & Williams 2007,
13).
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4 COMBINING GEOGRAPHICAL INFORMATION SYSTEM
WITH BUSINESS INTELLIGENCE: LOCATION INTELLI-
GENCE

4.1  Applications for Location Intelligence

More than half of organisations’ data has a locatiomponent (Franklin 1992, 12; Lo-
cation intelligence 2010, 4; The location intellige-— 2007, 1). In addition, organisa-
tions are increasingly able to absorb large amoahtiata, and there are more digital
maps and spatially-enabled applications availables has created an opportunity to
incorporate geographic elements into decision ntpkirocesses and analyses. (Loca-
tion intelligence 2010, 4-5.) Location affects afnall organisations in some way or
another; customers, stores and offices, threatsoppdrtunities can all be viewed and
analysed spatially which can provide invaluableliigence to organisations (Location
intelligence 2010, 45; Location intelligence: The — 2007, 5; The location intelligent
—— 2007, 1). Largely available BI tools are good &malysing who, what, when, and
how questions that characterise, for example, ouste. However, where aspect of
analysis is missing in these tools, and that is \Wdoation intelligence capability is
needed; location intelligence combines the trad#idd| with the addition of a location
element to enable visualisation of business anatilme data simultaneously. (The loca-
tion intelligent— 2007, 3, 7; Location intelligence 2010, 4-5.)

As an emerging dimension of Bl location intelligersescribes the ability of an en-
tire organisation to use the principle of locatimnorganise, reason, plan, and solve
problems (Transforming location intelligence —— 20Q-2). Geospatial tools together
with databases and Bl software result in locatimeliigence (Francica 2006, 37). Or-
ganisations are able to understand complex pheretheough the use of geographical
relationships inherent in all information (Transfong location intelligence— 2007, 2;
Location intelligence 2010, 4.). This is achievgdcombining location data with other
business data, and as a result organisations gagalkinsights, make better and more
timely business decisions and optimise importaot@sses (Location intelligence 2010,
4; Moloney 2001, 16; Location intelligence: turning 2011,1; Location intelligence:
turning—— 2011, 5; The next big — 2009, 1). Adding location capabilities to an exis-
ting Bl platform ensures greater benefit from thmestment (The location intelligent
—— 2007, 1). Thus, location information is a comgatnthat should be incorporated into
Bl solutions in order to ensure better decisiomghér value services and more accurate
identification of market potential (Location inigiknce 2010, 3; Moloney 2001, 17).
Common applications for location intelligence aresgnted in Figure 7.
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I I
Analyse customer and demographic information 21% 8%
Analyse location patterns across location and non- ‘ ‘ ‘ ‘
- 14% 14%
location data ‘ ‘ ‘ ‘
Understand location-related patterns in
- 16% 10%
operational data ‘ ‘
Present many sources of content and data on one
16% 9%
screen ‘
Identify location relationships ‘ 1‘7% 10%
Provide directions or navigation to employee or
8 pioy 0% 12%
customer ‘ ‘ ‘
Analyse employees and office location 29%
Collaborate via threaded discussion group on 16% ‘
location i |° o
M Very important Important Somewhat important Not important
Figure 7 Common applications of location intelliger{The next big —— 2009, 2)

Figure 7 illustrates that location intelligencewtmns can be used in many important
processes. Organisations have huge amounts offddtaeeds to be presented in a way
that it can be easily understood and analysed.i@pertant aspect of this is that all of
the information from various sources can be preskesimultaneously. Map visualisa-
tions help users see the patterns in the informatibich can be extremely important
when making business decisions. In fact, all ofapplications of location intelligence
aim at providing users with better and more timafprmation to use in decision ma-
king.

GIS and BI technologies have followed separate ldpweent paths. However, custo-
mers have begun to request a more complete opeahipicture and the ability to be
more proactive. This challenge originally promptkd integration of GIS and Bl tech-
nologies. Incorporating GIS to reveal spatial ietaghips that cannot be identified in a
tabular view of data is a simple way to analyse @disgdlay existing but underused loca-
tion data. In addition, a location intelligence wtan is a relatively inexpensive ap-
proach to improving return on investment of a Buson. (GIS and business —— 2006,
4, 11.) It is designed to take advantage of thesgeibal information that is already
stored within an organisation’s database. Therefibre location intelligence solution
can operate within the existing Bl environmenttls® users can use the mapping func-
tion as part of their existing application withcwaving to be GIS experts. Enhancing
dashboards with mapping visualisation offers orggnons the opportunity to bring
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spatial analysis to a larger user group, and nigt @tool for the GIS and Bl specialists.
(The location intelligent —— 2007, 7.) Locationeahigence solutions also include a bi-
directional interactivity between the map and rép®his means that users can interact
with both the map and data, with changes madedadport reflected in the map and
vice versa. (Location intelligence: turning 2011, 7; The location intelligent —— 2007,
7.) The point has been reached where locationnmdtion is recognised for its strategic
benefits to firms that are able to use it effedti(&rancica 2006, 40).

Location intelligence can a have a noticeable impacan organisation if its mar-
keting, planning, asset management, resource trgclir service management are
based even partly on geography (Location intelligenurning —— 2011, 7). In the in-
surance sector, firms have to understand and netiggk quickly and effectively and be
able to see long-term probabilities and trendsks@nalysts can accurately identify and
analyse the accumulation of risk by geographic @eaombining policyholder data
and external reference data, such as weatheratatajsing visualisation capabilities of
location intelligence (The location intelligent 2007, 8). Thus, by using location in-
telligence for short-term objectives, they canreate the claims that will arise after a
storm and plan a response accordingly. For long-tebjectives analysts can develop
risk management strategies and disaster respoage Ipl the retail sector, firms need
the best possible information concerning store tlona. Location intelligence helps
retail firms to channel products to appropriate kets, understand regional require-
ments and maintain optimal inventory levels in esoand distribution centres. In addi-
tion, by displaying demographic information on apmalanners can forecast future sell-
ing patterns. (Location intelligence: turning ——1207-8.)

Innovative visualisation technology is needed teaively synthesise detailed data
into information because this allows the contenbéopresented in an understandable
manner to users (Location intelligence 2010, 14dtion intelligence: turning —— 2011,
1). Visualisation helps detect patterns, risks epplortunities that would be hard to de-
tect in a basic spread sheet analysis (Locatialligence: The —— 2007, 3). When vi-
sualisation is combined with predictive analysigamisations can gain an insight in to
the impact that location has on future businestpaance (The location intelligent ——
2007, 1, 3). The tools needed for systematicalbbjmg location data allow firms to
observe and collect data describing business-netdeatures, but also deploy this data
to enhance the understanding of the impact of ilmcai herefore, this ultimately ena-
bles organisations to significantly reduce costs iacrease revenues. (Location intelli-
gence: The —— 2007, 5.)

It is always important to understand the reasorsnideacquiring new solutions or
making changes to the existing ones. The reasorchémge can come from within the
organisation or from the environment it operatesTinis applies also in relation to lo-
cation intelligence. Additionally, the consequenpasst be assessed. Organisation need
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to understand the possible benefits and challettgeghange presents. Therefore, the
next three sections examine the factors motivadiggnisations to acquire location in-
telligence and the benefits and challenges of iocantelligence.

4.2  Internal and External Drivers for Location Intellig ence

Even if organisations understand the value of egfees to location, they can struggle
with translating that understanding into activitibat help generate profit. The difficul-
ties stem from the challenges of combining busimeda, which is typically housed in
relational databases, with geographic informat{@wocation intelligence 2010, 7.) GIS
can be used to gain access to both sets of dattoasategorize all data by their loca-
tion. The result is a clean, current and consadidatiew of the organisation’s infor-
mation revealing new insights to the business (tionantelligence 2010, 7). The three
primary internal reasons for striving towards lematintelligence are: (Location intelli-
gence 2010,-; The location intelligent — 2007, 1.)

. Better business decisions

Location intelligence can provide insights into iopl business strategy and
operations which have a direct impact on decisiaking.

. Improved customer-facing portals and activities

These include enterprise applications that proGéRM features such as cus-
tomer service and self-service. Real estate, famgte, has embraced location
intelligence and has begun to explore its poss#slifor sales, marketing, cus-
tomer service, and self-service.

. Consumer applications

Mash-ups are a good example of businesses focus@dowiding services to
consumers. Growing consumer experience of mapmifaymation is driving
business awareness of location exploitation for roencial purposes. For ex-
ample, retailers can execute store-specific prametwith more accuracy and
profile and target their markets, resulting in ttentification of higher value
customers.

For decades, GIS was the only option for managtgtion-centric business pro-
cesses and decision making. However, the markebrappty is expanding as firms
such as Microsoft and Google have begun to makelsimaps and location search
accessible to the masses. (Location intelligenc2@.) Everything began with con-
sumer applications, and as they became more stalcdbe quest for commercial ap-
plications began to increase as well (Francica 2885%

When successful the value of location intelligerscknked to the strategic and oper-
ational success of an organisation. As locatioalligence can facilitate revenue gen-
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eration and control expenditures, it can potemntialéo directly impact profitability. The
three main external factors for organisations tim ¢zcation intelligence are: (Location
intelligence 2010, 7; Transforming location intgince —— 2007, 4)
. Increasing awareness of location-enabled services
Location intelligence has been popularised by comsuapplications, such as
internet maps and GPS, and this increased awarenessv moving into the
enterprise segment.

. The availability of high quality, current and coraef# data

Commercial geographic data providers are becomingensophisticated in
their offerings, and organisations can receive ggalyc data that is main-
tained and developed on an on-going basis.

. The rise of web services as a better, faster aradpbr deployment model

Web Map Service (WMS) is one of the most compellmgpvations allowing
for deployment of location intelligence that arestceffective and pervasive.
Solutions are improving and can be adopted witlamyt changes to the exis-
ting IT structures or data modelling applicatiorisan organisation. Thus, the
attendant risk and expense are reduced.

The decision to implement a location intelligenokigon can be based on either the
internal factors or it can be the combination ofnbmternal and external factors. The
external factors and their continuous developmesdte favourable circumstances for
the implementation of a location intelligence siwnf but organisations also have to
realise the benefits that the solution can brinthean. If the benefits and opportunities
are not identified or considered significant enqutiiie external factors alone cannot
create the need for the solution.

4.3 Benefits

4.3.1 Improving Decision Making

Frequently Bl seeks to answer questions that dresically geographical activities,
such as exploring the potential demand for a nesdymt or service in an area or de-
ciding where to locate a new store. Therefore,dittons can be applied in risk analy-
sis, customer analytics, site selection, territmignagement, market analysis, and cus-
tomer relationship management. However, theseisolitack the capability to use the
location component of data. (ArcUser Magazine 20@6-14.) Integrating GIS with Bl
can lead to greater value from both applicationsabse they complement each other.
The rudimentary charting capability of GIS is ghgaproved by the business charting
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abilities of Bl applications. On the other handSGdrings unique charting capabilities
to Bl in the form of spatial relationships and disition charts. (GIS and business ——
2006, 12.) In addition, GIS can include many laya&rslata into analysis and use tools
that translate complex data into useful and undedstble representations; the results of
data analyses can be applied to optimise acti\stied as delivering products. Bl analy-
sis is also a very empowering tool for executiveembining Bl with GIS adds new
analytical capabilities because knowing the locattomponent makes other types of
data accessible. Thus, integrating GIS with Bl ¢sia new type of competitive ad-
vantage by allowing decisions to be based on maried data and by communicating
the resulting information in a way that is easyitalerstand. (ArcUser Magazine 2005,
10-14.)

People are visually oriented, so they most easiggss information through visuali-
sation (ArcUser Magazine 2005, 10-14). Visualigati® especially important in im-
proving the understanding of spatial relationshipgk 2008, 82). Traditionally the
term visualisation has been used to describe theeps of graphically presenting results
(Blaser, Sester & Egenhofer 2000, 58). In relatiorGIS, visualisation refers to the
visual display of spatially arranged elements. ¥isation can be further emphasised
and the outcomes of spatial analysis made more ingfahby displaying, for example,
buffers, graphics and overlays. (Pick 2008, 82-83map differs from standard table
or grid reports and chart visualisations as it eisées the data with a particular location,
and allows organisations to see patterns otherwdaen within the dataset. (The loca-
tion intelligent —— 2007, 7.) Thus, maps are bedied more efficient tools when trying
to solve a problem, and are particularly valuablemvtraditional tables and grids and
other analysis tools are not able to give sufficiaformation (Smelcer & Carmel 1997,
392; Location intelligence 2010, 8-9).

Map visualisations are the only way to quickly tel&| data with locations that are
meaningful to the business (Location intelligen€4 @ 8). They also enable decision
makers to visualise multiple pieces of informatgimultaneously (Mennecke, Cross-
land & Killingsworth 2000, 602). Geographical vifigations are complete because
they reveal where data is located and where ibisA&s a result, organisations may de-
tect trends such as customer clusters or outlidris can help organisations see their
position in the market, but also determine new ipidé markets. Maps may be used to
illustrate the changes that have happened overdsneell. This provides organisations
with an understanding of how trends have changedhaw different markets have de-
veloped. (Location intelligence 2010, 8-9.) Theatial analysis has an important role
as it can help measure past performance and repudtdict future impacts, and thus,
guide decision making. In the future, spatial datd tools will become more ubiqui-
tous, embedded in business systems and transgarembre organisational members.
(Holland 2005, 16-19.)
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Location ties all other data points in an orgamises operations together (Location
intelligence: The —— 2007, 7). Consumer demograplsales figures and customer de-
tails among other data can be shown on a map asdltosevaluate how the organisa-
tion should operate. Location based decisions acerhing increasingly important for
both private and public sector organisations. Huggests that location intelligence is
becoming an invaluable organisational intelligetitat is important for understanding
the organisation’s operating environment. (Locatiotelligence: The —- 2007, 8.)
However, it must be remembered that the value cdtlon intelligence does not lie in
the ability to see important data on a map, buterain the incorporation of business
information from within and outside the organisatio gain new insights and use that
to improve operations at all levels (Transformiagdtion intelligence— 2007, 12; The
location intelligent —— 2007, 7).

All organisations have opportunities for locatiorielligence which could be lever-
aged to realise significant improvements in proiiity. These location intelligence
opportunities vary according to industries, but @llithem could transform organisa-
tions’ business processes and create businesstoppies. However, location intelli-
gence has the greatest impact on industries whege bmount of core Bl has a geo-
spatial component, and where “speed to insight” @oth of insight are critical attrib-
utes. (Location intelligence: turning —— 2011, 18.)common problem with location
intelligence is that organisations understand takies of references to location, but
struggle to translate that understanding into mmegnl profit-generating activities
(Transforming location intelligence —— 2007, 4).t®#self does not have value for or-
ganisations if it is not analysed and thereaftedus decision making. Absolute data,
such as a city’s populations can be used for alr@stjmate of a market’s potential, but
relative data, such as matching store locatioriledal demographics, can result in true
location intelligence. (Location intelligence: The 2007, 4.) In addition, combining
organisation’s business data with data from extesparces regarding, for example,
population, road network or competitors enable oiggtions to better plan their mar-
keting campaigns and store locations as well asriahérte risk exposure (The location
intelligent —— 2007, 3). These types of activiteee needed if an organisation wants to
gain competitive advantage. (Transforming locatraelligence —— 2007, 12.)

4.3.2 Improving Management and Revenue-generating Proasss

GIS has great potential to improve management avenue-generating processes
where Bl is already being used. Management prosesgeat the core of all businesses.
If Bl is used to improve those processes, it siemdbusly improves the efficiency of
the business and the accuracy of the decisiondthet it. For example, planning is a
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future-oriented endeavour that relies on busine&smation about past occurrences.
(Williams & Williams 2007, 150-151.) GIS can visisd, for example, the sales figures
of previous year by location which helps managerdeustand where the organisation
has a strong presence and where there is unusdetnpatential. Therefore, planning
for changes that improve the market share or dverslilt of the organisation is easier
when using GIS (Heywood et al. 2006, 17). Thislgo aelated to performance ma-
nagement which assesses the current state of anisatjon to understand whether the
performance is on target or not (Williams & Willian2007, 151-152). BI brings rele-
vant business information together with analytitedthniques that enable fact-based
decisions. Ultimately this leads to improved busseerformance and profits. (Wil-
liams & Williams 2007, 151-152; Hsu 2004, 169-17GIp can be used to achieve the
same results, but it also includes the locatioreeispf the information used. The per-
formance of the organisation can be visualisedegyon, so managers can quickly see
where business is blooming and where challengesrotbis type of up-to-date infor-
mation can be very valuable to decision makers.

Bl was initially used mainly to improve revenue-geating processes. Many of these
activities are related to marketing or customemsagation. Organisations use marke-
ting analysis to understand the revenue generatimdamentals, such as who buys their
products or services, how often they buy and whdagketing analysis can be done in
real-time to see current trends, but also to aeafhgere long-term trends. With better
information, organisations can be more effectivatimacting new customers, retaining
profitable customers and achieving sustainablemaseBl is very useful in gaining the
understanding about the relationship among custmnpeoducts or services and reve-
nue generation. (Williams & Williams 2007, 159-16@%su 2004, 169.) Revenue gene-
ration fundamentals can be easily visualised onap mith GIS. This can help detect
patterns or trends that cannot be seen from tablesports. In addition, demographical
data can be used to try to explain why the revegameration is spatially diffused as it
is. Therefore, also other potential markets withisir characteristics can be deter-
mined.

Detailed information about customer transactionsvigies organisations with the
ability to improve customer segmentation. Demogmapimd geographic segmentation
are used to analyse and predict the behaviourgainisation’s customers and sales pro-
spects. By gathering data about the vast amountdofidual customer transactions and
combining such information with demographic and ggaphic information, organi-
sations are able to understand the relationshipgelea purchasing behaviour and, for
example, demographic variables and product charsiite. With Bl tools organisa-
tions can define narrower customer segments, utaaherdhe need of these segments
and create products and services that better meatdeds of customers. (Williams &
Williams 2007, 160-161; Hsu 2004, 196.) These tgotsvide the organisations with
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the opportunity to define what demographic charsties are typical for their custo-
mers, and find out where these types of custonrertoaated geographically. This type
of analysis may result in better understandinghefrost important customer segments
and their location. Therefore, the organisation icaprove their efficiency by concen-
trating on serving these important segments rdttaar as many customers as possible.

Bl driven market analysis and customer segmentgironides a sound understan-
ding about customers and their purchasing behavibhis information can be used
when planning advertising, direct marketing and dapaigns. Bl can help measure
the effectiveness of advertising and direct marigthat are directed towards increased
revenues. (Williams & Williams 2007, 161; Hsu 20069.) By using demographic and
geographic data, GIS provides information about twigpe of marketing should be
done in different locations. Therefore, marketirggdimes more efficient which has an
effect also on the revenues of the organisatiory(bod et al. 2006, 17.)

4.4  Challenges

4.4.1 Implementation

Information technology, including GIS and BI sobuts, presents major opportunities
but also challenges to organisations in today'aly competitive environment. The
problem of IT investment decision remains compler ¢tb several organisational fac-
tors, including the lack of IT knowledge among ngaraent (Joshi & Pant 2008,
181-191.) The implementation of new IT is costlisrdpts business activities, puts
strain on employees, and has uncertain payoffs ¢fswh, Banker & Ravindran 2006,
1373). However, it is generally agreed that ITesivnents are beneficial to organisa-
tions, but it is difficult to evaluate and meastire contribution of IT to the bottom line.
(Joshi & Pant 2008, 181; Pick 2008, 85.) This is tluthe fact that many of the benefits
are intangible. If the benefits have strategic gallney can be very important to an or-
ganisation. However, it is scarcity, not ubiquitlyat makes a resource truly strategic.
Organisations can gain an edge over competitioddiyg something that others cannot
have or do. This applies also to having a supénsight into the use of new technolo-
gies. The potential of a technology for differetitig one firm from others declines as it
becomes accessible to all. (Carr 2003, 42-43.) &ibes, as location intelligence solu-
tions are still relatively new, they can help firgain an edge over competition, but
organisations can be hesitant about implementiegitbecause the expected benefits
are difficult to quantify (Anderson et al. 2006,7B3.
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Despite the interest organisations have shown Her ldenefits of location intelli-
gence, the actual implementation and investigadiorequired software has lagged be-
hind. This may be because of budgetary concereslattk of solution expertise or IT
resources or that the business value and retunmvestment of merging Bl and GIS has
not been adequately demonstrated. (Location igeeilte: turning —— 2011, 11; Fran-
cica 2006, 39). Many organisations state that acB@riechnology is critical to their
decision making and operational processes, butfaiiilto invest in technologies that
are most suited to these tasks. This may be dtleettact that most organisations expe-
rience a variety of challenges in implementing maxganced technologies. Integrating
a new application with multiple databases and ptaté can be challenging. (Location
intelligence: The —— 2007, 11-14.) The primary risk organisations implementing
location intelligence lies in not adequately defmithe business, functional and tech-
nical requirements for the solution (Location itiggnce: turning —— 2011, 1). In addi-
tion, after the integration has been completed,atth@ption of existing business pro-
cesses to use the new capability and getting th@ocate culture to understand the be-
nefits of the new application can take much timd afiort. Even finding the room in
the budget of the organisation to fund implemeatatand training of managers and
employees is a major challenge in itself. (Locatrdelligence: The —— 2007, 11-14.)

Organisational support is extremely important duiine process of integrating GIS
and BI, and especially after the solution has begrlemented. There are several rea-
sons for this. First, business users might feeptsca of the benefits of the solution,
either to themselves or to the organisation. Tleegfsome users may be reluctant to
use the solution. Second, users might feel thredtéry the solution due to the fear that
their roles or responsibilities might be affectétlird, some users may prefer to make
some decisions based on intuition rather than m&bion and analysis. Finally, people
are typically resistant to any change. Due to thes® other reasons, location intelli-
gence projects may not provide adequate returnsvastment if organisational support
is not maintained. (Sabherwal & Becerra-Fernand@dA 2254.)

Organisational culture refers to the norms andekelihat guide the behaviour of
people in an organisation. The success of Bl, GiStheir integration does not depend
only on technology. (Sabherwal & Becerra-Fernar2ig¥l, 245.) It is even more im-
portant that the people in an organisation actiwelgk and use new opportunities and
aim to make decisions based on the best possilaeriation (Howson 2008, according
to Sabherwal & Becerra-Fernandez 2011, 245). Talgs,location intelligence depends
on an organisational culture that values data endtilisation to pursue opportunities.
Employees should recognise the importance of doligand using quantitative evi-
dence and making decisions based on reliable datadation intelligence project to be
successful. (Sabherwal & Becerra-Fernandez 2014.) 24bwever, high success with
location intelligence can also lead to greater esshon data. As business users recog-
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nise that using the solution leads to improved siens, they are more likely to base
their decisions on facts and analysis rather thémtion. (Howson 2008, according to

Sabherwal & Becerra-Fernandez 2011, 245.) This gngtat demands for the data used
in an organisation.

Therefore, the success of integrating GIS and Bledds considerably on the data
available in the organisation. Data quality is ¢desed to be the most important tech-
nical factor for successful Bl (Howson 2008, acaogdio Sabherwal & Becerra-Fer-
nandez 2011, 244) and GIS, so it applies to thegmation of these two as well. This is
understandable because the information containedparts from GIS, Bl or location
intelligence solutions is directly based on theilabde data. Therefore, the data housed
in different systems in the organisation shouldob¢he highest quality. In this sense,
data warehouse has a very important role as itesdundation upon which a Bl solu-
tion is based. Thus, before deciding to impleme &olution, organisations should
enhance the quality of data in their data wareho(&&bherwal & Becerra-Fernandez
2011, 244-245.) It is essential for the succeswaidtion intelligence that the compo-
nents it consists of are of high standard, sottieend result is really usable.

4.4.2 Timing of Investment

Investments in location intelligence can be higlrtipularly because it is still relatively
new. The process of combining GIS and Bl is chajileg for the solution provider and
the customer as there are not too many expertbeissue yet. This contributes to the
fact that organisations may want to see some deredat first before they want to in-
vest in such a solution. There are also other gtreasons to put off investing in new IT
solutions (Anderson et al. 2006, 1373). Given ty@d pace of technological develop-
ment, delaying IT investments can be a powerful ¥eagut costs. The longer an or-
ganisation waits to make an IT purchase, the nmtueg Wwill get for their money. (Carr
2003, 48-49.) It is easier to wait while othersritba cost and risk of innovating, and it
also reduces the chance of buying something thictologically flawed or doomed
to rapid obsolescence (Anderson et al. 2006, 18&3r 2003, 48). However, the ad-
vantages and disadvantages of being a first-maoeestdl under debate.

The first-mover advantage theory states that tisé inover into the marketplace may
acquire certain advantages over subsequent entfidm@se may include very high profit
returns and market share that can lead to sustaicaimpetitive advantage. (Kerin et
al. 1992, 33.) However, there is also sizeableditee in opposition to the first-mover
advantage theory, outlining empirical evidenceiftimover disadvantages and later-
mover advantages. Overall, empirical evidence shimatthere is a market share ad-
vantage for first-movers, but pioneering has alssignificant profit disadvantage.
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(Frawley & Fahy 2006, 278, 280-281.) The pace ofitrelogical development directly
affects the possibility of deriving first-mover ahtage through technology leadership.
Technological development may render the knowlexdgen organisation obsolete, des-
troy existing competences and negate possible exper curve advantages. (Suarez &
Lanzolla 2007, 382-383.) As location intelligen@dusions are not very common yet,
organisations may be hesitant about implementirgtiipe of a solution because they
do not know if they gain benefits from it. Many argsations may feel that it is not
wise to be the pioneer because it may be quitersiype to develop these new solu-
tions. Because there are not many reference cases) be more difficult to demon-
strate the benefits of location intelligence.

IT is easily replicable and cannot provide susthinempetitive advantage because
best practises are quickly built onto software (C#03, 47; Anderson et al. 2006,
1359). It can be wiser to stay well back from thiting edge, waiting to make pur-
chases until standards and best practices soliflifgse organisations let their competi-
tors shoulder the high cost of experimentation, thet they sweep past them, spending
less and getting more. (Carr 2003, 49.) On therdthed, it can also be argued that IT
may be used to leverage other firm-specific resadvantages or opportunities (An-
derson et al. 2006, 1359). Therefore, IT may playngortant role in creating competi-
tive advantage.

One further reason that explains why location ligiehce solutions have not become
prevalent relates to their early growth stage. &idhNolan (1979) has proposed six
stages of information system growth, as measuregréwyth of computing budget (Fi-
gure 8).
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Budget for computing

Initiation  Contagion Control Integratio Data Maturity
Administration
STAGES
Figure 8 Stages in location intelligence solutido@ion (modified from Pick

2008, 86)

As Figure 8 illustrates, the first stage is inibat where the technology is acquired.
In the second stage, which is named contagionyskeof the solution is developed and
the user base grows intensively. The third stag®igrol which is a reaction to conta-
gion and imposes accounting controls. The fourbestintegration, includes orientation
towards user services. In data administration,fifiie stage, there is tight control of
organisational computing resources, but some randevelop systems with added val-
ue. In the final stage, maturity, costs are unadetrol and benefits are increasing. (Pick
2008, 85.)

Of these stages, location intelligence would bégassl to late stage 1 awaiting stage
2. As location intelligence solutions are stillatvely new, having only been intro-
duced five to ten years ago, they have not yetittaoig. However, there are some new-
er spatial solutions that have already reacheadhéagion stage, such as Google Earth
and related mash-ups. (Pick 2008, 86.)
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5 RESEARCH DESIGN

5.1 Research Strategy

The purpose of qualitative research approach isd@ase the understanding of firms’
operations by analysing qualitative data (Kosking&lasuutari & Peltonen 2005, 16).
The basis for selecting qualitative research asréans of studying GIS and Bl was the
interest in describing, exploring and understandimar real-life applications and com-
plex dynamics (Hirsjarvi, Remes & Sajavaara 20@2)1The purpose was to gain as
much information and to study the research subgsctomprehensively as possible
(Hirsjarvi et al. 2001, 152; Koskinen et al. 20@65) which pointed to the direction of
qualitative research as opposed to quantitativalit@tive research also seemed to al-
low the interviewees to explain and discuss therd&d issues related to the topic more
freely (Hirsjarvi et al. 2001, 155). This is impamt because the acquisition of abundant
and diverse data provides the basis for undersigntiie subject studied (Koskinen et
al. 2005, 265). Therefore, it was also decidedralyse the topic from both solution
providers’ and customers’ point of views. Retailansurance sectors were selected to
represent the customers because they are at diffei@es of using GIS. These sectors
were also mentioned in the literature as potebgaleficiaries of location intelligence.

The results from a qualitative research in thisd@an be expected to be more valu-
able and broader than what could be achieved byaatgative research. One of the
reasons for this is that the number of answers fguantitative research cannot be gua-
ranteed. In addition, it was very important to allthe interviewees to express their
opinions freely and minimise the role of the intewer. It was beneficial to the re-
search to hear nine experts discuss this topic fteir own points of view to gain an
extensive picture of the topic. Since it was imaottto hear people with different types
of expertise, it would have been difficult to canst a survey that was able to capture
the essential information from all respondentsaddition, some of the respondents also
most likely would have felt that they are not cdpatf answering all questions and de-
cided not to answer at all which would have presgiat problem.

The problem with qualitative research is that rssaannot typically be generalised
because they are based on variables in a speaificoemental context (Yin 1991,
21,38). The problem of generalisation in qualitatresearch is also due to the limited
amount of empirical data. However, it is possildartake more general conclusions in
qualitative research with the help of a generabthe(Koskinen et al. 2005, 167.)
Alasuutari (1999, 237-243) has also suggestedetben the simplification of the col-
lected data is a type of generalisation. In addjtane criterion of generalisability is the
conceptual deepness and problem solving abilitghef research findings (Lukka &
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Kasanen 1993, 375) which is something the reseahdsecontrol over. In this research
generalisations can be made because the topictugiedfrom both solution providers’
and solution users’ side in Finland. The reseawbstions were planned so that they
would reveal more extensive trends and not onlyyapp the firms that were inter-
viewed. Therefore, the results can reveal trendsarious sectors and many of the op-
portunities and challenges mentioned can be apmiatso all solution providers.

5.2 Data Collection

There are several ways of collecting qualitativeeegch data either from primary or
secondary sources. The purpose of the study ancesiearch questions as well as the
research approach are the guiding principles indder what type of empirical data
should be collected. For this study collecting @yndata was necessary and conduc-
ting interviews was the most appropriate methodifmng that. One of the main reasons
for this choice was that interviews are an efficiaay of collecting information about
issues that are not published in documents (Enkgs&ovalainen 2008, 80-81). An-
other reason was the need to hear the opiniongpsres with different backgrounds
and positions in the GIS and Bl market.

One decision that must be made when collecting aayndata is what type of inter-
view is used in the research. There are severdilplises which include structured
interviews, semi-structured interviews, open ini@ms, and theme interviews. (e.g.
Eriksson & Kovalainen 2008, 81-82; Hirsjarvi et2001, 194-195; Eskola & Suoranta
1998, 87-88.) In this study a semi-structured né&v was chosen. In this interview
type the interviewer has a prepared outline ofdspissues or themes, but still has the
option of varying the wording or the order of theegtions in the interview situation
(Eriksson & Kovalainen 2008, 82). The interviewrties of this study are outlined in
Appendix 1. It seemed appropriate to plan the uneer quite carefully to avoid the pos-
sibility that some topics would not receive adegquatention. However, there are still
several biases that may arise in semi-structureaviews. These include biases arising
from the order in which the topics are addressemm fany unintended omission of the
guestions, from unrepresentative sampling, or flamuncontrolled over- or under-
representation of subgroups among respondentkd\d@zr 1995, 202.) To avoid these
pitfalls the outline of the interview was carefulpfanned and the understanding gath-
ered of GIS, Bl and location intelligence solutidnsm the literature was used as a
guideline in forming the questions.

The starting point for gathering interview data whsit the people who have
knowledge of the subject should be given the chaoamntribute. They should have
the possibility to discuss the relevant issues lanty their own insight into them (Yin
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1991, 89.) Therefore, it was important to find mitewees from both GIS and Bl solu-
tion providers, as well as from organisations tsg¢ GIS and Bl solutions. Logica and
Esri are both well-known GIS solution providershmland, so it was very clear that
conducting interviews with experts from these finmsuld be useful. Logica is a busi-
ness and technology service firm that has expeiridggoth GIS and BI which further

supported the choice of interviewing its employdes. organisations that use GIS, it
was preferred to choose private sector firms thallip sector organisations. As the
public sector has traditionally used GIS to a cdesble extent, private sector firms
were perceived to have more potential in reveaiieny information.

In total nine interviews were conducted in Octoaed November 2011 (Table 2).
All of the interviews were conducted in Finnishorder to rule out any language barrier
problems that might have occurred if the interviead been conducted in English. The
interviewees were very motivated and seemed irtesteim the research topic which
made the interview situations very pleasant. A pedglace was selected for each in-
terview, and all interviews were tape-recorded Wl permission of the interviewee to
assist the later analysis of the data. After therinews had been transcribed, they were
sent to the interviewees. Thus, they had the optitomdd something they had not
thought about during the interview or clarify soheg that he had explained somewhat
ambiguously.

Table 2 People interviewed for the study
Interview Date | Interviewee Organisation
6.10.2011 Emmi Jouslehto Logica (GIS)
7.10.2011 Antero Torhdnen Logica (BI)
25.10.2011 Veli-Matti Kiviranta| Logica (GIS)
25.10.2011 Antti Mansikka Esri
27.10.2011 Jari Pekkanen Logica (BI)
2.11.2011 Insurance firm A
4.11.2011 Insurance firm B
7.11.2011 Retail firm A

9.11.2011 Retail firm B

The interviewees were also asked whether or not Wented to appear in the re-
search with their own name or preferred to stayngmmus. As Table 2 indicates, the
interviewees in the insurance and retail sectortedhmo stay anonymous mainly be-
cause they did not want their firm to be recognisedexample, by their competitors or
did not want their name to be linked to a certaamment. Therefore, in the analysis
they will be referred to as retail firms A and Bdansurance firms A and B. However,
it is important to mention that both interviewershe retail sector are GIS experts who
have worked with GIS and retail business for sdvgears. The interviewee in insu-
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rance firm A has also worked with GIS for many yeand in insurance firm B the in-
terviewee is involved in their GIS pilot project.

In the interview situation the contact between ititerviewer and interviewee was
very direct and interactive. Thus, as a mean ofiggaig data interviewing was very
flexible and presented the possibility of discugsissues beyond the original frame-
work. (Hirsjarvi et al. 2001, 191.) This option wased in the interviews because some
new issues outside the original outline arose duite interviews that seemed relevant
to the topic.

5.3 Data Analysis

The objective of the analysis of qualitative reshadata is to clarify it and thus, pro-
duce new information about the subject studiedinits at summarising the data without
losing the information it contains. (Eskola & Suaiaa1998, 138.) The analysis is much
dependent on the researcher’s intuitive capacipes;eptiveness and creativity (Hart
1991, 195). In this study the data analysis proteggn with transcribing the inter-
views shortly after they were conducted. The higlalidy of the tape-recording and
notes made during the interview facilitated thes@iption process. It was important to
do the transcriptions word by word because reathegn several times is needed in
order to understand the content of the intervidgkéla & Suoranta 1998, 152).

Data analysis includes three different activitigsta reduction, data display and con-
clusion drawing and verification (Miles & Huberm&f94, 10). However, it is difficult
to indicate the exact moment when the data anahesgins (Kvale 1995, 71). It is sug-
gested that it begins already during the intervasamhe researcher begins to compre-
hend the peculiarities of specific issues. The @aalysis involves the explanation of
the data keeping in mind the possible solutiontheoresearch questions. This means
separating the parts which are relevant to theareeequestions from the data. Thereaf-
ter, interpretations can be made from the inforamatieparated from the raw data. (Berg
2004, 252.) In this research, the interviews westehed to and the transcription was
read multiple times to be able to identify key ssdrom the less important ones. The
key words and themes were highlighted and notes tedien to emphasise the essential
issues in the interview to assist in the analyBigs process of selecting, simplifying
and abstracting the raw data concludes, accorairngiles and Huberman (1994, 10),
the data reduction phase of data analysis process.

Once the reduction phase had been carried outlatzedisplay phase began. In this
phase the information gained from the intervienadats organised into a form which
allowed conclusions to be eventually drawn. (Mg&esluberman 1994, 11.) According
to Eskola & Suoranta (1998, 151) there are thressipte ways of moving from the in-
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terview data towards the analysis. Firstly, theadzdan be transcribed and thereafter,
analysed immediately. This type of analysis putpleasise on the interviewer’s intui-
tion. Secondly, the interview data can be codedassified into themes after the tran-
scription of the interview is done and consequemttgrpreted. Thirdly, the two previ-
ously mentioned methods of transcribing and clgsgif the data into themes can be
combined and thereafter move on to analysis. (lBskoBuoranta 1998, 151.) In this
study, data display phase is carried out by clgisgjfthe interview data into different
themes. The highlighting of key themes and notesntaluring the data reduction phase
enabled the identification of themes that were moaetl frequently. This made it easier
to control the data and to find the most suitahkeoties to support the empirical data.
(Koskinen et al. 2005, 231.) The final themes usethe analysis were created using
the research problem and sub-problems as welleassses that arose from the inter-
view data.

The final phase of data analysis is the concludiawing and verification which in-
cludes the detection of regularities, explanatiqregterns, causal flows, and proposi-
tions. These preliminary conclusions that are dr&am the research material may be
vague at first and therefore, certain level of sicegn should be kept. Final conclusions
may not appear before the process of data collettas been finished. (Miles & Hu-
berman 1994, 11.) During the data collection phem®e regularities were detected
among the answers of the interviewees, so inibackusions were drawn already then.
However, the final conclusions were written aftee tvhole data analysis process was
complete. According to Miles and Huberman (19949, the¢ conclusions drawn should
also be verified. In this study, the verificatioasvthe decision to second guess all of the
conclusions and go back to the interview transicmpaind notes (Miles & Huberman
1994, 11). This is only one way of verifying thenctusions, but it was the most sensi-
ble choice regarding this particular study.

5.4  Evaluation of the Study

Qualitative research has received some criticisnthefunclear guidelines for testing
reliability of a research. However, this does na&am that the reliability of qualitative
research cannot be evaluated at all. On the contilaere are criteria designed espe-
cially for qualitative research which ensure th@rapriate evaluation of this type of
research. (Eskola & Suoranta 1998, 209-213.) Thessria are credibility, dependa-
bility, transformability, and conformability (Lindo & Guba 1985, 300), and they are
used also here to assess the trustworthinesssasttidy.

Credibility of the study means that the researcher is aljjectdde data that reflects
the reality. It is essential to prove linkages ledw the purpose of the study, the theo-
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retical framework and the empirical section of gtady in order to justify the per-
formed research and the credibility of it. (Linc&nGuba 1985, 294-296, 312.) An
operationalisation table was one of the most ingmtrelements of increasing the credi-
bility of the research. It proved that the resegnatblem, theoretical framework and the
empirical research were all linked throughout #search process. However, the opera-
tionalisation table was only a tool for managing tlesearch process, and it was not
necessary to include it in the final study. Theioedttriangulation also aimed at making
the study more credible by combining GIS and Edréture. Other issues that improved
the credibility of the research were linked to thierview situation. By tape-recording
the interviews there was the possibility to listerthem several times and as a result,
better understand interviewee’s replies. In addijtioy choosing to conduct the inter-
view in Finnish misunderstandings in language @&neoh$ were avoided.

Dependabilityof the research refers to the researcher’s aldifgresent consistently
truthful and reliable information about the subj&dtis can be achieved by proving that
the process of research has been logical, traceablelocumented. Dependability also
refers to what extent the results depend on thearek situation. There is no credibility
without dependability, so the demonstration of themer is enough to establish the
latter. However, to prove the quality of the stuadgo dependability needs to be illus-
trated. A method to increase the dependabilityhef research is to describe the inter-
views accurately, and to evaluate the role of &searcher in the research process. (Lin-
coln & Guba 1985, 299, 316-317.) The research pobas been described as carefully
as possible to increase the dependability of #sgarch. The interview situations were
very comfortable and there were minimal to no mgtions, so there were no negative
issues that could have affected the results ofdkearch. However, the lack of experi-
ence in conducting interviews might have had a irokbe research. For example, some
of the questions in the interviews could have bdiéferently formulated to gain deeper
insight, and leading questions could have beenimditad altogether. In addition, the
lack of interview experience led to the choice aeai-structured interview rather than
a theme interview, although the latter might haNewsed the interviewees speak more
freely about their thoughts on the topic. Accordiad.incoln and Guba (1985, 324) one
additional way to assess the dependability of dsearch is to ensure that all reasonable
areas are explored. This was achieved by covetintpeimportant themes related to
the theoretical framework in the interviews.

Transferability refers to the researcher’s responsibility to destrate a degree of
similarity between their research and previousaese In other words, transferability is
about showing that the research findings can bleaat to some extent, transferred out-
side the researched subject to other theoretichkeawpirical contexts. (Lincoln & Guba
1985, 316.) The ability to transfer research figdifrom the primary context to another
one depends on the similarity of these contexterdfbre, this issue should be consi-
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dered before transferring empirical research figdir{Tynjala 1991, 390.) In this study,
there was a limited number of organisations thateweterviewed, but the results de-
rived from them can be applied to other organisatidoth on the solution provider and
the customer side as well. Since this study consb®BE and BI literature, the results
should interest both sectors, even though the stodgentrated mainly on GIS organi-
sations. In addition, some of the trends that wkseovered in this study affect many
organisations in various sectors, such as cloudoating. These results indicate that the
research findings can be transferred to a certeiene to other empirical contexts as
well.

Conformabilityis about linking the results and conclusions ® data in a logical
way. This means that the results obtained couldebehed also if another researcher
conducted the same study at another time. (Lin€of@uba 1985, 323-324.) As GIS
and Bl sectors change constantly, the researclt sud be different if the study was
conducted again. However, the research finding® werived straight from the inter-
view data, so if another researcher was given #te, dhe findings would most likely be
very similar. In addition, the research process described in detail which increases
the conformability of the study. Conformability, ather words, is about the objectivity
of the researcher. Reliability of the researcheis/\much dependent on the researcher’s
ability to understand the essentials of the sulgadtview it objectively (Eskola & Suo-
ranta 1998, 213). However, it should be recognikatithe values and beliefs as well as
the knowledge base of the researcher inevitablye lavole in the research process
(Hirsjarvi et al. 2001, 152). Even if the researchens to be objective, the basis for
their understanding is still in their values andidis (Stake 1995, 45). This study was
an assignment from Logica which may have had sonpadt on the views expressed in
the research. However, the objectivity of the redeavas enhanced by interviewing
another solution provider (Esri) besides Logicag&mn a more extensive impression of
location intelligence solutions in Finland.
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6 LOCATION INTELLIGENCE MARKET IN FINLAND

6.1  Solution Providers — Promoting the Development

6.1.1 GIS — Continuous Upgrading and Diverse Applications

In the last ten years many technological changes bccurred in GIS as well as a con-
ceptual change. GIS has developed from digitisatiomnanaging spatial data based on
databases and to a web browser based GIS sol@iionslehto, interview 6.10.2011.)
GIS has truly been revolutionised by the interr@tahab 2008, 274). The conceptual
change has happened in the clientele. In only ayleavs, organisations have suddenly
begun to ask for maps. They have become more eyderad common among other
solutions and tools. People have begun to use mmeys in their personal lives and
thus, want them in their workplace as well. (Joslginterview 6.10.2011.) Google
Maps has had a great impact on this because Gomgleed a map that was a mass mar-
ket product and unlike anything that had been dmefere (Pick 2008, 4). Another sig-
nificant factor has been GPS and in-car navigasigstems which have become very
common (Heywood et al. 2006, 381-382). These eagysé consumer products put
pressure on enterprise products as people willraheamore demanding when it comes
to the usability of an enterprise solution. (Kivita, interview 25.10.2011.)

GIS is used in a vast array of sectors for diffeqgurposes. Public sector has long
traditions in using GIS (Jouslehto, interview 6210L.1). They use GIS, for example, in
planning, zoning and construction. In addition, Baenish army and rescue service are
important users of GIS. (Kiviranta, interview 252011.) In the private sector, firms
concentrate on their core competencies, and maoglaeléo outsource GIS services
(Jouslehto, interview 6.10.2011). These sectortuda; for example, real estate and
logistics in which spatial data is critical. In diiwh, particularly large organisations in
various sectors use GIS in their marketing effortsontact centre services. Spatial data
may be only a small element of a process, butith@ve great impact on the end result.
(Kiviranta, interview 25.10.2011.) Because there so many sectors that use GIS, the
user groups also vary. Analysts and experts tylyicasle desktop products because they
include all of the tools that these people needn@dika, interview 25.10.2011). In ad-
dition, there is a large user group whose workoisdirectly related to GIS, but it is still
an important tool for them (Jouslehto, interviewt®2011). In these cases, it is im-
portant that the solution is not difficult to usedatherefore, it generally is a web brows-
er based solution (Longley et al. 2011, 43).
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Many organisations use GIS to gain a clear pictditheir situation, for example, in
relation to an operation or a process, to assistagement and planning (Kiviranta,
interview 25.10.2011). By using GIS organisatioims at making their operations more
efficient and gaining time, material and personsalings (Jouslehto, interview
6.10.2011). However, without proper training foe thse of GIS, these savings cannot
be achieved (G6¢men & Ventura 2010, 176). Findieyy mustomers can also be easier
with the analysis and visualisation possibilitigsGiS. As stated many organisations
use these possibilities to improve their marketiefforts. (Mansikka, interview
25.10.2011.) GIS enables marketing personnel tobawmndifferent data to find geo-
graphically the segments they want to target (&bis| interview 6.10.2011). In addi-
tion, one of the goals of GIS is to support decisitaking and solving day-to-day prob-
lems by visualising geographical data and providows for different analysis (Good-
child 2001, 6180; Sheppard 2001, 6182). Organisatiant to have the best possible
information to base their decisions on, and a mayiges better and more timely in-
formation than, for example, tables (Jousleht@rinew 6.10.2011). Map visualisations
assist organisations in transforming heterogenetaia into information and subse-
quently into knowledge (Hernandez 2007, 249).

Technology does not generally present obstacleS 8y but organisations have very
limited budgets and tight schedules which presbatienges for GIS solution providers
(Jouslehto, interview 6.10.2011). The time and myoreguired to implement a sound
GIS solution can be the reason for deciding notiniplement one (Galati 2006,
xxiii-xxiv). The most significant challenge, howeyés that GIS is perceived to be a
very difficult issue. GIS solution providers havet ieen able to explain the possibili-
ties and benefits of GIS in a way that customeetstand them. (Jouslehto, interview
6.10.2011; Kiviranta, interview 25.10.2011.) Managat rarely understands all of the
possibilities that GIS offers which is why it woule extremely beneficial to increase
their awareness on these opportunities (Grimsha@i ,1895). Solution providers con-
centrate too much on different technologies anatgsses when they should only dis-
cuss the benefits of GIS for a certain organisafiGairanta, interview 25.10.2011).

In addition, data still present challenges whecoines to GIS. Previously the chal-
lenge was that there were not sufficient data aksel but now it is more concerned
with their price and quality. (Mansikka, intervie2b.10.2011; Kiviranta, interview
25.10.2011.) If the data is incorrect, it meang #tlathe results gained from analysis are
also wrong. Therefore, the high quality of dataessential. (Kiviranta, interview
25.10.2011.) However, data is also one of the gstatpportunities of GIS; new types
of data, more complete data, higher-resolution,data more timely data can be ex-
pected to decrease the amount of problems relatedta in the future (Shahab 2008,
274).



54

The knowledge organisations have of GIS varieseatgdeal. Some organisations
have very extensive knowledge about how they caefitefrom using GIS. (Mansikka,
interview 25.10.2011.) These organisations typychtive a strategic need to examine
geographic phenomena (Hartung & MacPherson 2006). 28 the private sector, a
good example is the retail sector which has usel fGi a long time and look for new
opportunities continuously. However, in Finlandsipossible be successful, at least to a
certain extent, with merely sound local knowledgeexpertise. (Mansikka, interview
25.10.2011.) This is one of the most consideraliferdnces between Finland and, for
example, USA or UK. In addition, there are sectbed have great potential, but either
have not realised it themselves or have been eelttd invest in GIS. Insurance sector
has shown promise for the past ten years, but formaeakthroughs have occurred
(Kiviranta, interview 25.10.2011). However, in tleest few years the insurance sector
has begun to show more interest in GIS, and coesina hold great potential in the fu-
ture (Mansikka, interview 25.10.2011; Kivirantatarview 25.10.2011). In addition,
some sectors have very heavily rooted traditiortsvaays of doing different processes
which may leave room for making these processe refficient with GIS (Jouslehto,
interview 6.10.2011). One example of this is thélusector where change is not al-
ways seen as an opportunity. (Mansikka, interviéadi@.2011). Applying GIS to un-
foreseen business problems can result in differgrgs of impacts on business pro-
cesses and the organisation itself which is whg itnportant to be open to various sce-
narios. (Pick 2008, 381

In addition, the retail sector continues to presgpportunities for developing their
solutions even further (Mansikka, interview 25.10.2). Currently, they do many ana-
lyses so that they collect a great amount of infdrom, do the analysis, get a result, and
then base their decision on that. However, a soiutinat collects information continu-
ously and does online analyses could offer theganisations more timely information
to base their decisions on. Another sector thaldcose real-time GIS better is logistics.
Logistics firms use GIS to a certain extent in piag routes, for example, to minimize
costs, but they could use it better by optimising teliveries online. (Kiviranta, inter-
view 25.10.2011.) The restaurant business hasba&gon to show interest towards GIS
(Mansikka, interview 25.10.2011). It is clear thatation is extremely important in
their sector.

Traditionally there has been a division betweemrmiation systems (IS) and geo-
graphical information systems which is quite ari#l (Jouslehto, interview 6.10.2011).
In the future, the integration and interoperabibifyGIS and other enterprise solutions
will be more seamless, and an increasing amousolations will have a built-in spatial
functionality (Pick 2008, 382). Therefore, for exale an enterprise resource planning
(ERP) solution could have a GIS component integratat automatically. This would
make it easy to combine data from different, eveter@al, sources and create new in-
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formation. (Jouslehto, interview 6.10.2011; Mansikinterview 26.10.2011.) Integra-
ting GIS to other enterprise solutions would bedfieral also because overall, people
generally like maps. They evoke emotions and elvarperson is not a GIS expert, they
can have a strong opinion about the colours or sjygntif a map. Therefore, GIS gene-
rally receives a warm welcome in an organisatiow #here is little resistance to using
it. However, GIS should always bring added valuéhi® organisation and support its
operations. All organisations do not need GIS dratefore, and it should be imple-
mented only when it is really needed. (Jouslemti@rview 6.10.2011.)

Cloud solutions are a trend that will definitelyeat the GIS sector in the future as
well (Mansikka, interview 26.10.2011). Cloud sotuis allow organisations to buy ca-
pacity according to their own needs, so it may bery good solution for smaller or-
ganisations that do not want to invest in their @B (Jouslehto, interview 6.10.2011;
Kiviranta, interview 25.10.2011). The implementaticosts of GIS in the cloud are sig-
nificantly lower than of traditional GIS. Therefgii€optimisation and costs savings are
important to an organisation, cloud computing megviae a very appealing option for
GIS. (Bhat et al. 2011, 595.) Smaller organisatimosild benefit also from a genera-
lised service to which they could bring their owatadand which would allow them to
see that on a map, make analyses and get repousld€lito, interview 6.10.2011; Ki-
viranta, interview 25.10.2011).

It will become a wider trend that organisationssoutce their GIS operations be-
cause it can be less expensive than maintaininipaoGheir own (Kiviranta, interview
25.10.2011). Using GIS requires certain skills, éydoutsourcing the GIS operations
organisations also save money by not having tairtegersonnel with these skills (Pick
2008, 382; Grimshaw 1994, 117; Heywood et al. 2@33d,). Especially buying GIS as
a service with, for example, a monthly payment willrease. So far this has not been a
success among customers because they prefer toah@® in their own organisation
and maintain it themselves, rather than change tganisational structure. (Kiviranta,
interview 25.10.2011.) However, the usability o information derived from GIS de-
pends on the ability of the users to interpreGitifishaw 1994, 117). Therefore, organi-
sations that have GIS, even as a service, nee@we a certain level of GIS exper-
tiseThere is always a risk of incorrect interprietaor even making an error in an anal-
ysis. Thus, there is a great responsibility attdcte the use of GIS. (Jouslehto, in-
terview 6.10.2011.)

GIS will become more widely available in the futa®the price of software and data
will decrease, and web browser based GIS will dgvsb that solutions will have more
tools that are now only available in desktop prasiiMansikka, interview 25.10.2011).
The overall trend for GIS is transitioning to a maveb-centric environment for GIS
(Pick 2008, 382). All of these developments willkmaGlS more common, and it will
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gain more users as the variety of solutions coesnio increase (Jouslehto, interview
6.10.2011).

6.1.2 Bl — Basis for Reporting

The readiness of organisations to use Bl solutiarges considerably. The organisa-
tional culture has a great role in either suppgrin hindering the implementation of a
Bl solution. (Térhénen, interview 7.10.2011.) Ifganisational culture encourages em-
ployees to seek and use new opportunities and aekision based on the best possible
information, the readiness to use Bl is high (Salbhk & Becerra-Fernandez 2011,
245). During the last four years the demand fos@utions has risen significantly. Be-
fore that it was mainly pioneer organisations tleguested these types of solutions. The
need for a Bl solution generally stems from thednehave all of the data in the or-
ganisation in one place. (Pekkanen, interview 22a101.) Different systems in the or-
ganisation can give executives very different firiahfigures. For example, an enter-
prise resource planning system (ERP) may not givadequate idea about where the
organisation is financially, and therefore, a safmrdata warehouse is needed.
(Torhonen, interview 7.10.2011.) Data from all sys$ in the organisation are gathered
into one data warehouse and thus, all organisdtmeanbers have access to the same
information (Pekkanen, interview 27.10.2011). Datiaing is very important in crea-
ting a realistic view of an organisation’s situatibecause data mining tools can help
uncover trends and relations in the data whichtban be analysed further (Thierauf
2001, 3; Hsu 2004, 142). The availability of in@e@ amounts of data improves the
decision making process only if executives havettwds to utilize it (Sabherwal &
Becerra-Fernandez 2011, 9). The BI solution allewscutives to get reports based on
the data stored in the warehouse to support decisiaking and planning (Pekkanen,
interview 27.10.2011). With reports executives dan,example, decide on what level
they want to follow financial figures and see howlitheir business objectives are be-
ing achieved (Torhonen, interview 27.10.2011).

Bl solutions bring transparency to reporting thriougore developed technology and
a clearer reporting model (Térhénen, interview R72011). Data warehouse is a central
database for an entire organisation for storing arwkssing data which is why it is an
important component regarding transparency isdde&e{ar & Jakl¢ 2010, 92; Ranjan
2008, 464). Transparency, on the other hand, ioitapt when it comes to corporate
governance and audit trail issues; there are celégial requirements that have to be
addressed especially in financial reporting (Todrgnnterview 27.10.2011). By using
a Bl solution organisations can reduce the amountamual work related to reports and
spend more time actually analysing the contentrdla@e examples where by intro-
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ducing a Bl solution the group of people makingeport has been cut in half, the time
spent on gathering data has been reduced from €02 % and the time spent on ana-
lysing increased from 20 % to 80 %. Thus, implenmgnt Bl solution frees human
resources to concentrate on the most valuable.t@B&kkanen, interview 27.10.2011.)
However, if the Bl solution is not easy to use sthéenefits may not be realised (Sab-
herwal & Becerra-Fernandez 2011, 223-224).

The challenges of Bl solutions are generally reldtethe need of an organisation to
report something that they do not have data ab®ekkanen, interview 27.10.2011;
Torhoénen, interview 7.10.2011). In addition, théadéat the organisation holds may be
fragmented, incomplete or not readily availableaiform that can be used effectively
(Ranjan 2008, 467). Therefore, a Bl solution projeay also include the collection of
the missing data and the creation of a new hieyasttucture. Most of the challenges
and restrictions concerning Bl solutions are knoand thus, can be addressed and
solved by the solution provider. (Pekkanen, inwR7.10.2011.) From the customer’s
point of view one of the greatest obstacles of anmnting a Bl solution is money.
Many organisations do not have sufficient knowledge experience on Bl solutions,
and therefore, they are typically perceived todmedxpensive in relation to the possible
benefits. (Toérhénen, interview 7.10.2011.) This rbaydue to the fact that the benefits
of Bl solutions are difficult to define as they armstly intangible (Williams & Wil-
liams 2007, 13). Organisations may invest millioma&n ERP system, but remain hesi-
tant about investing a fraction of that money imlasolution. (Térhénen, interview
7.10.2011.)

For now, BI solutions produce reports on past aresu occurences, but if it be-
comes possible to do scenario analyses it wouldlenmanagers to predict future
trends. One step towards this would be to combxierieal and internal Bl better than it
is currently done. This means combining informatfiim within the organisation with
information from external sources to create conabyehew information. (Toérhénen,
interview 7.10.2011.) On a theoretical level Bl medhe conscious transformation of
data from internal and external sources into nenm$oto provide business-driven and
results-oriented information (Ranjan 2008, 461)wdwer, on a practical level the con-
cept for this is missing, although it is one of taéure possibilities for Bl (Térhénen,
interview 7.10.2011). In addition, GIS could prazidome opportunities for combining
internal and external information because it cangbtogether different types of data
from various sources and visualise them effectivelgwever, none of the current Bl
solutions support a map interface very well. (Pelekg interview 27.10.2011.)

Having extensive reporting is becoming increasinighportant for organisations
(Torhonen, interview 7.10.2011). Even when theymagning to acquire, for example,
an ERP system, they may want to know how reportimgd be handled. Typically it
would mean building a central data warehouse. @r@eh, interview 7.10.2011.) Data
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warehouse applications can be used for catalogindgxing and cross referencing im-

portant data (Thierauf 2001, 3). The need for mmadiéa management will increase in

the coming years as well. There are many sepapaational systems in organisations
that are not connected at all. With master dataagement the information stored in

these systems can be used more efficiently; whatoied in one system, can be used
elsewhere as well. (Pekkanen, interview 27.10.2011.

6.1.3 Location Intelligence — State of the Market

All organisations are interested in what happensh@ir operating environment, and
GIS is an extremely good tool for investigatingttiighere is such an enormous amount
of information available from different sourcesttigis important to be able to analyse
it as easily as possible. (Jouslehto, interviewd2Q11.) As location intelligence com-
bines traditional Bl with the addition of a locatielement, it enables the visualisation
of business and location data simultaneously (Deation intelligent —— 2007, 7). By
integrating GIS and BI, organisations also comliifierent types of information which
can result in totally new information that they wanot otherwise obtain. Some infor-
mation may be sufficient if it is taken from a Bilgtion or only visualised on a map,
but when new combinations are carefully generateslresult may provide deeper un-
derstanding and clearer visualisation opportuniflesisiehto, interview 6.10.2011). In
addition, one aspect where GIS is an excellent iaombining organisational data
with data from external sources. By visualising tla¢a on a map the users are able to
see the dependencies between the reporting obj@dhonen, interview 7.10.2011.)
Organisations like solutions that present all infation simultaneously in an under-
standable manner, and therefore, the visualisatpportunities of GIS definitely add
value to those of a traditional Bl solution (Johste interview 6.10.2011; Pekkanen,
interview 27.10.2011). Location intelligence sabmi$ help organisations gain critical
insights, make better and more timely businesssiwts and optimise important pro-
cesses (Location intelligence 2010, 4).

The integration of GIS and BI is still quite an wpkred sector in Finland
(Jouslehto, interview 6.10.2011). There is defigin interest to discuss this topic, but
there has not been a major breakthrough (Torhomeerview 7.10.2011; Kiviranta,
interview 25.10.2011). Location intelligence caill &te described as an emerging di-
mension of business intelligence (Transforming tiocaintelligence —— 2007, 1-2).
However, it can be claimed that there is greatmi@kfor this type of solutions in Fin-
land (Jouslehto, interview 6.10.2011; Kivirantaemview 25.10.2011; Mansikka, inter-
view 25.10.2011; Pekkanen, interview 27.10.201Dm& solution providers have of-
fered location intelligence solutions for years ndwt the demand for them has not
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increased significantly (Kiviranta, interview 25.2011). One reason for this may be
the lack of knowledge in customer organisationsuatitese types of solutions (Joshi &
Pant 2008, 191).

Location based decisions are becoming increasingdprtant in both public and pri-
vate sector organisations (Location intelligencee - 2007, 8). Public sector organi-
sations have perhaps shown more interest towasdgtagration of GIS and Bl than
the private sector, but there are examples fronh Bettors of implemented location
intelligence solutions (Jouslehto, interview 6.00.2; Mansikka, interview
25.10.2011). The Finnish Transport Agency impleraérd location intelligence solu-
tion few years ago as did a retail sector orgaioisgPekkanen, interview 27.10.2011;
Mansikka, interview 25.10.2011). In the Finnish Agport Agency, the location intelli-
gence project began when they identified a need fBi solution that includes a map
interface and a picture database. The basic iddsdolution is that the information on
the report can be visualised on a map (Figures @ Hd). (Pekkanen, interview
27.10.2011; Kiviranta, interview 25.10.2011.)
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Figure 9 Reporting features of The Finnish Transpgency’s location intelli-

gence solution (Logica Finland Oy)
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Figure 10 Map interface of The Finnish TransporeAgy’s location intelligence
solution (Logica Finland Oy)

Figures 9 and 10 illustrate that the location infation of the reports is much easier
to understand on the map. The solution could @islude a feature that when an item is
clicked on the map, the report shows the correspgnidformation. (Pekkanen, inter-
view 27.10.2011.) This type of bi-directional irdetivity between the map and the re-
port is one of the most useful features of locatrarlligence solutions (Location intel-
ligence: turning —— 2011,7). When the Finnish Tpaors Agency began to use the loca-
tion intelligence solution, the amount of manualrkvn different processes decreased
significantly which allowed human resources to Isecumore efficiently. They have
also calculated that they will gain the money thesested in the solution back in only a
few years because it has worked as well as antedp&Vhen the solution was imple-
mented a few years ago, IBM, who provided the Cegeporting system for the solu-
tion, published an article about it worldwide ireithown media and even CNN noted it.
This global interest may be explained by the faett tocation intelligence solutions
were not common at that time. (Pekkanen, intend&v0.2011.)

The fact that location intelligence solutions hdeen implemented in both public
and private sectors suggests that there is cuyrantlide range of potential customers
in the market. The Ministry of Environment and tdénistry of Agriculture and Fo-
restry both currently have separate GIS and Bltgwls and thus, are potential organi-
sations for a location intelligence solution (Pada, interview 27.10.2011). Large-
scale industry and energy sector, on the other,lemedsome good examples of poten-
tial location intelligence solution users from tphavate sector (Mansikka, interview
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25.10.2011). Telephone operators have also greani as they have masses of con-
sumer clients whose behaviour is carefully analy3éety already have a considerable
Bl personnel that studies their customers, andragditie possibility to study them also
from a geographical point of view could offer evaore insightful results. (Térhénen,
interview 7.10.2011; Kiviranta, interview 25.10.20) Insurance, bank and retail sec-
tors are interesting because of the same reasothéhahave millions of consumers as
customers. The amount of data is adequate forrdiffeanalyses which produce statisti-
cally significant results. (Kiviranta, interview 2®.2011; Mansikka, interview
25.10.2011.) These sectors that have consumerasteneers hold great potential for
location intelligence because the target of thaalgses changes constantly and thus,
continuous analyses are needed. In other privat®rseit is harder to find operations
that change or are done frequently. For examplsinbas location planning is used in
various sectors, but it is done quite rarely, s ihot something that location intelli-
gence could be applied to in everyday businessiefdre, a solution that analyses data
online constantly would be a great concept. Thaelte®sf the analyses would be up-to-
date all the time which would provide the best gmesinformation for decision mak-
ing. (Kiviranta, interview 25.10.2011.)

Location intelligence solutions do not eliminate theed for traditional GIS solu-
tions. There are many GIS customers that produtze dach as National Land Survey
of Finland, that use high end GIS solutions whiahrot be replaced by location intelli-
gence solutions. (Kiviranta, interview 25.10.201Qther organisations may use GIS in
certain processes, and in some processes dataGi8mmay be combined with data
from a Bl solution to create new information. Thsgatial data may be used in different
forms for different purposes in different departtseaf the organisation. (Jouslehto,
interview 6.10.2011.) However, it is extremely imjamt to really understand the needs
of potential customers, and offer the integratibts and Bl to those who really need
it. GIS should not be integrated into a Bl solutibthe organisation does not really
need a map interface. (Térhonen, interview 7.101201

The time for the integration of GIS and BI has beén right so far (Jouslehto, inter-
view 6.10.2011). The few implementations that hbgen done are the result of a very
long sales process and simultaneous increase ikntheledge of the benefits of using
GIS among customers (Mansikka, interview 25.10.20There has been interest in this
type of solutions, but the need for them has nentso pressing that they would have
been implemented (Jouslehto, interview 6.10.20The problem is that organisations
understand the value of location, but struggleramglate it into meaningful profit-ge-
nerating activities (Transforming location inteiigce —— 2007, 4). However, an actual
need for location intelligence solutions among thestomers is now beginning to
emerge. The solution providers, on the other haral;, have to be willing to take some
risks if they want to be competitive in this sectS8maller organisations are typically
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more ready to take risks, so it is possible thay thass the traditional GIS solution pro-
viders in offering location intelligence solutiorfdouslehto, interview 6.10.2011.)

6.1.4 Location Intelligence — Resolving Future Challeng&s Finland

One of the most important aspects of location ligeahce is that the GIS and other IT
solution providers have to change their views @ndblutions that they sell. Rather than
selling the same type of a solution with differeethnologies, they should see that they
have a chance to do something completely new far ttustomers by integrating dif-
ferent solutions. (Jouslehto, interview 6.10.201bgation intelligence offers possibili-
ties for all organisations to transform businesspsses and create business opportuni-
ties (Transforming location intelligence —— 2002).1At the moment, there are diffe-
rent solutions that are separated from each oslueh as Bl, ERP and CRM, and then
there is spatial data or GIS that can be fittedlt@f the other solutions (Jouslehto, in-
terview 6.10.2011). For solution providers the Eraje is to convince different system
experts of why GIS could be an important compomémt solutions, and then develop
a great concept around that which helps them disist themselves from other solu-
tion providers (Jouslehto, interview 6.10.2011).f&osolution providers have not been
able to sell the GIS and BI integration appealingipugh, and on the other and, cus-
tomers have not requested these types of solufibohonen, interview 7.10.2011).
Customers may not even be adequately familiar @ith and Bl to know that it is pos-
sible to integrate these solutions (Mansikka, newv 25.10.2011; Pekkanen, interview
27.10.2011). This is again due to the lack of kremlgk among management (Joshi &
Pant 2008, 191). However, it is also importanttfar customers to first understand the
benefits of GIS, and then begin to think about graing it with other solutions.
(Mansikka, interview 25.10.2011.) In addition, thevelopment of a “killer application”
would facilitate the wider introduction of Bl and$sintegration (Kiviranta, interview
25.10.2011).

IT firms that have knowledge on both GIS and Bléd#wve opportunity to formulate
a clear concept for location intelligence, and 8¢lintegrated with GIS automatically
(Pekkanen, interview 27.10.2011). If Bl solutionsuld have the location component
automatically in them, without emphasising to costes that they are buying a GIS,
location intelligence solutions would most likelg beceived well (Jouslehto, interview
6.10.2011; Pekkanen, interview 27.10.2011). In taidi when a Bl solution is sold to a
customer, a standard set of spatial data, suckerasgtaphical data, road network data
and postal code data, could also be provided eradfas a service. When all of this is
offered as a complete set, it provides the orgénisavith the ability to do certain ana-
lyses and costs a certain amount and thereforessyg for the customer to understand.
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Solution providers should always concentrate onmamicating the benefits of this
type of a solution and give concrete examples am ih@ould improve work processes.
This guarantees that a location intelligence sofutoes not sound too complex for the
customer. (Kiviranta, interview 25.10.2011.) Thealidnge, however, is whether the
customer organisations realise that geographigarte@g is what can solve some of
their problems (Térhénen, interview 7.10.2011).

Particularly in organisations that operate glohatiyuntry or region managers could
benefit greatly from the opportunity to see a rémor a map. Thus, the integration of
GIS with Bl is useful when the operations of anamrigation have a spatial element, and
the amount of information is so vast that it isessary to bring that to a simple user
interface. (Torhdnen, interview 7.10.2011.) Peaple quite impatient with new solu-
tions, so it is essential to have a simple interfecen if there is a very complicated so-
lution behind it (Kiviranta, interview 25.10.2011j addition, organisational support is
essential to minimise the possible negative fesl@mgong the personnel about the new
solution (Sabherwal & Becerra-Fernandez 2011, 2bHg users of a location intelli-
gence solution are generally people that do naratise work with a GIS because they
do not have time to learn how to use a desktoptisalor do not need all of the features
in it. Therefore, it is even more important tha¢ tmap interface in a location intelli-
gence solution is user friendly. (Mansikka, intewi25.10.2011.) The users may also
be included in the development process becausekiimay best what type of an inter-
face they would like to use (Kiviranta, intervie.20.2011). As the location intelli-
gence solution typically operates in the existingeBvironment, the users do not have
to be GIS experts (The location intelligent —— 20@Y. Organisational members are
generally familiar with the BI solution, so whenS5is brought into the same interface,
people find it easy to use (Jouslehto, 6.10.2084).example, QlickView is a Bl solu-
tion that has recently grown its market share $icamtly, and its success is based on a
very simple user interface. Therefore, locatiorelligence solutions should have the
same goal of a simple interface. (Térhénen, ineanr.10.2011.)

The innovative visualisation technology of locatioelligence solutions is needed
to effectively synthesise detailed data into infatibn because this allows the content
to be presented in an understandable manner (bocatielligence: turning —— 2011,
1). Customers typically want to see informatiomirdifferent sources simultaneously,
and a map is a very effective tool for visualisimgd finding dependencies between
pieces of information. In data mining, SAS or SRB&jrams can be used to find de-
pendencies in the data, but when the data is piex@n a map, the users can see them-
selves which issues need further attention and whgiit cause the differences in the
data. (Pekkanen, interview 27.10.2011.) One ofjtieatest opportunities of GIS and Bl
integration is the ability to use the obtained infation for predicting the future (Ki-
viranta, interview 25.10.2011). Combining map vigaion with predictive analysis
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organisations may gain an insight into the imphet tocation has on future business
performance (The location intelligent —— 2007, L, This holds enormous potential, but
at the moment there is not a good solution for. tAiglysing the current market situa-
tion is useful only to a certain extent, even # tieographical aspect is considered (e.qg.
regional sales), but predicting future trends caoigact decision making remarkably.
(Kiviranta, interview 25.10.2011.)

Customers are generally first interested in thescasd added value of a location in-
telligence solution. This presents challenges tatem providers as it is difficult to
calculate the monetary benefits of location ingelice. (Jouslehto, interview
6.10.2011.) It is generally agreed that locatiotelligence solutions can bring added
value to organisations, but it is difficult to exate their contribution to the bottom line
(Joshi & Pant 2008, 181; Pick 2008, 85). In additihe investment on GIS and Bl in-
tegration can be substantial which is why it isrewgore important to know the returns
on the investments beforehand (Mansikka, interva&$i10.20911). Organisations are
also hesitant about being among the first onesyfde@ment a location intelligence solu-
tion if it turns out to be a mistake (Térhonengmiew 7.10.2011). It is perceived to be
expensive to be a pioneer. However, if the orgaisalready has a Bl solution, add-
ing location capabilities to it can ensure gredtenefit from the existing investment
(The location intelligent —— 2007, 1).

The integration of GIS and BI can be challengirgpdbr the solution providers. As
this kind of integration is still in its infancy iRinland, there is not much experience of
it which means a great deal of pioneer work, dgualent and testing. In addition, GIS
has to adapt to the existing IT infrastructure whiceans it has to be flexible and scala-
ble. (Mansikka interview 25.10.2011.) From the salerspective the greatest challenge
for solution providers is to find the right contaéh organisations. GIS experts can be
found quite easily, but in terms of Bl the contpetson should be quite high in the or-
ganisational hierarchy, so that they would knowrersd needs of the organisation; what
are the needs of middle management, top manageanensupervision of work, what
type of reporting is needed, and how spatial data onap interface would help in
providing the required information. Global or Fighireferences would also make it
easier to convince customers that location intefige solutions really work. (Jouslehto,
interview 6.10.2011; Mansikka, interview 25.10.201Pekkanen, interview
27.10.2011.) On the other hand, if there is antifled need in an organisation, and it is
recognised that a location intelligence solutiorulslosolve it, references do not have
such an important role (Térhonen, interview 7.10D0

In Bl data is collected from several systems to dat warehouse (Kiviranta, inter-
view 25.10.2011). Without GIS, spatial data carlse@tombined with other data in a Bl
solution (Mansikka, interview 25.10.2011). Morerihaalf of organisation’s data has a
location component, so excluding that informatitont analyses can mean poorer qual-
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ity decisions (Franklin 1992, 12; Location intedlitgce 2010, 4). Therefore, spatial data
should be incorporated to the data warehouse bgoging all data. Once this is done,
the organisational data can be combined with ahgrotlata based on location which
presents an endless amount of opportunities tdecregaw information. (Kiviranta, in-
terview 25.10.2011.) It also enables the visuabsabf a project and how it influences
its surroundings (Mansikka, interview 25.10.201Hpwever, a major challenge con-
cerning the integration of GIS and Bl is the geaogaf organisational data. The quali-
ty of the data is one of the factors that may pmétke completion of geocoding. For
example, if only 60-70 % of all the data in theamgation can be geocoded, all organ-
isational data can still not be used in decisiorkinga Another challenge is how to
combine data from different sources to meet thelsi@é the organisation because the
amount of available data is huge. (Kiviranta, ivitew 25.10.2011.)

Because there have been discussions about logateligence among solution pro-
viders for a long time now, but the solutions hawe¢ begun to evolve, a clearer driver
may be needed in order for location intelligencdutsans to begin to develop.
(Jouslehto, interview 6.10.2011.) It may also reguhe development of a great solu-
tion; one that is fast to implement and easy toarseunderstand (Kiviranta, interview
25.10.2011). Solution providers should concentoat@resenting the advantage of loca-
tion intelligence solutions which is that the refpmy objects can gain important infor-
mation from spatial data. Solution providers shoedure that the discussions revolve
around the business problem of the customer andmphasise the fact that they would
buy GIS. The knowledge solution providers have &gl and BI, and the knowledge
the customer has about its business and needsdsalblile considered when planning
the solution. This is where some of the most sigaiit challenges lie; solution provi-
ders and customers do not understand each othardaep enough level. (Mansikka
25.10.2011.) Therefore, it is important to ensina the customers understand that the
solution is easy to use, and not concentrate areXample, all the analyses that can be
done. If the benefits cannot be identified, theugoh is too complex or suitable data is
not available, the wider adoption of location ifiggInce solutions is not possible. (Ki-
viranta, interview 25.10.2011.)

6.2 Retail Sector — Decades of Experience

6.2.1 GISin Retail — Long Traditions

Both of the retail firms that were interviewed hdegg traditions in using GIS. It was
first implemented in these firms in the 1990s, the solutions and users have varied
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over the years. One of the challenges has beerthbia are only a few GIS experts in
the firms who are mostly responsible for using isphatata. However, in both of the
retail firms in addition to a desktop solution ussdGIS experts, there is also a browser
based web map service that is used very widelpenorganisation. (Retail firm A, in-
terview 7.11.2011; Retail firm B, interview 9.11120) This indicates again how con-
siderable influence internet technologies have dvadIS solutions, and what type of
effects it has had in organisations (Pick 2008, THe web map service in the retail
firms provides a common information base for allpbogees, so the quality of work
does not depend on a person’s eagerness to stifieiedi variables (Retail firm A, in-
terview 7.11.2011). In other words, informationni®re readily available for the per-
sonnel and it is also more up to date (Heywood.€2G06, 344; Pick 2008, XlIl). The
web map service includes information about stooations and population which can
be used in different processes. Before the webseapce was implemented, there was
much more manual work related to studying thesgessand before GIS was used at all
in the retail sector, all the information was basedlifferent registers such as the store
register and Nielsen’s register. (Retail firm Ateirview 7.11.2011.) These include in-
formation, for example, on store locations basegastal codes, sales figures of stores
in the previous year and market trends (Retail fildninterview 7.11.2011; Mita
teemme 2012). However, when this type of informrai®presented as tables or text, it
is more difficult to absorb it than when the infation is shown on a map. (Retail firm
A, interview 7.11.2011.)

GIS is an extremely efficient tool for conveyindarmation because people can see
information on a map that tables, graphs or texhdibconvey. For example, studying
connections between regions would be considerabhe mifficult if maps could not be
used. GIS also enables the users to view diffedatd simultaneously which is con-
venient in many processes. In other words, by u8i§ people can gain new infor-
mation that they would not otherwise get. In addifispatial analyses and functions
cannot be carried out without spatial data whiclkesaGIS a necessity. (Retail firm B,
interview 9.11.2011.) Therefore, GIS can enabledbmversion of heterogeneous data
into information and subsequently into knowledgeerthhindez 2007, 249). The retail
sector has numerous operations that are direddtereto location, even though internet
shopping is increasing. Store network planningaditionally one process where GIS is
highly valuable, but spatial data is used in th@Mlvalue chain. (Retail firm B, inter-
view 9.11.2011.) In store network planning sevewralyses are made, but one of the
most important ones is the Huff model. It is usegtedict sales figures of a store in a
potential location which is important in comparidifferent locations. Retail firms also
evaluate how well the predictions based on the Hudflel correlate with the reality
after the store has been opened. (Retail firm feriew 7.11.2011.) In addition to
store network planning, selection planning, stdenmping, customer relationship ma-
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nagement, marketing allocation, logistics, and pasing are activities where GIS is

used. Some of these activities may include so nwahgulations that they cannot be

done without GIS, or if they are done, importaribimation may be lost because they
have to be simplified. Therefore, it is absolutecessary to use GIS in the retail sec-
tor, and these firms understand that. (Retail &nnterview 9.11.2011.)

Because retail firms have used GIS for over a deeantl they follow what is hap-
pening in the GIS sector, they have extensive kadgé about what type of solutions
can be implemented. In addition, the technical lemls associated with GIS imple-
mentation are mostly solvable (Heywood et al. 2Q@®3). Solution providers have also
made great advances in their offering over thefastyears. (Retalil firm B, interview
9.11.2011.) Therefore, every time they offer nevwtsons to retail firms, the potential
of that solution is examined carefully (Retail fis) interview 7.11.2011; Retail firm B,
interview 9.11.2011). However, retail firms cantoty generalised GIS solutions, but
they have to be customised to fit into their exigtinfrastructure. One of the retail sec-
tor representatives also stated that they have sesiens where GIS could be used
more, but solution providers cannot offer a goodugyh solution for them yet. On the
other hand, they also hoped that solution providersld present more ideas to them to
help them think outside the box and possibly idgmtew opportunities. (Retail firm A,
interview 7.11.2011.)

When a new store is build, a retail firm investdlions in a location. Therefore, it is
essential that the location is good, and the dajeses do not fall below the predicted
ones. When using the Huff model, the predictiores generally very accurate. (Retail
firm A, interview 7.11.2011.) In these situatiomssi clear that spatially referenced data
represents a large proportion of data processinghaiakes the use of GIS necessary
(Nedovi-Budi¢ & Godshcalk 1996, 554). Thus, using GIS to assishaking the right
decisions on store locations is its greatest befwfia retail firm. (Retail firm A, inter-
view 7.11.2011.) Some benefits of GIS are perhaperdifficult to detect such as sav-
ings in work time. 10-20 years ago much more tinas wpent in the field, going to dif-
ferent potential store locations and evaluatingaimaronment. Now it is possible to use
maps, satellite images and street views to dodheeslt is obvious that this saves time,
but the monetary benefit is more difficult to esttien Another issue that makes it diffi-
cult to estimate the benefits of GIS is that beeahg use of GIS is spread around the
firm, it is impossible to know how many users thare exactly and how much they use
GIS. (Retall firm A, interview 7.11.2011.)

The challenge in retail firms is that the utilizatiof spatial data, doing analyses and
visualisations, has relied on a few experts (Rdian A, interview 7.11.2011; Retalil
firm B, interview 9.11.2011). Now that GIS is begiimg to be integrated with different
solutions also other people than GIS experts ale tabuse it. As these users do not
have deep knowledge of GIS, the solutions havestudny easy to use. (Retail firm B,
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interview 9.11.2011.) In addition, it would be udeto have more automated visualisa-
tion that would update constantly and not be sd tethe features of software. This
would decrease the amount of manual work. (Reatail A, interview 7.11.2011.) How-
ever, the benefits gained from GIS always deperahtextent on the personnel’s ability
to interpret the information that is displayed be tmap no matter what type of a solu-
tion is used (Grimshaw 1994, 117).

One of the goals in retail firms is to make GISl&ny other tool in the organisation.
Therefore, the web map service that both retaiidihave is important because its inter-
face can be made so simple that everyone can.uBedause location has such an im-
portant role in retail business, the personnehesé firms even expect that they have a
tool that can show them, for example, the locatiohstores. As people become even
more familiar with using maps, also in their peradife, analysis tools can be added to
the service, but for now the use is focused onalisation. (Retail firm A, interview
7.11.2011; Retail firm B, interview 9.11.2011.)

When it comes to using GIS, both of the retail semtpresentatives had very similar
point of views. GIS is used in both firms in thengaactivities, and they have same type
of solutions in use (desktop and a web map servigts has been used for so long in
these firms that they have found the most suitablations for their use, and because
they operate in the same sector, it is not surgighat they appear to be very similar.
However, the integration of GIS with other solusda where more differences occur.

6.2.2 Location Intelligence in Retail — Prospects and Alemges

In retail firm B GIS and BI are integrated to enbameporting capabilities (Retail firm
B, interview 9.11.2011). BI tools are good for aisalg who, what, when, and how
guestions of a certain issue, but the where agsgeahalysis is missing in these tools.
That is why location intelligence capability is ded. (Location intelligence 2010,
4-5.) In retail firm A, on the other hand, GIS dagrated with a store location enter-
prise resource planning system which has some elsmoéa Bl solution as it is used to
manage external information such as competitorimétion. They are, however, inte-
rested in exploring what possibilities GIS and Biegration could offer, but they feel
that they do not have sufficient information abéadation intelligence solutions, and
solution providers have not really approached tladout this. However, it is a large
firm, so the interviewee could not say for suret tha one in the firm has studied the
topic, and stated that it is a definite possibilitgt GIS and Bl integration is done in the
future. (Retail firm A, interview 7.11.2011.)

The idea for the integration of GIS and Bl in refam B came from the business it-
self, not GIS experts, and the solution was impleee few years ago. The operations
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that it can be applied to were so important torétail firm that the added value to deci-
sion making was perceived much higher than thescdt alone is mostly about re-
porting past sales figures, and spatial data adol® wisual and easily understandable
information to that. (Retail firm B, interview 9.2D11.) GIS generally provides a much
needed framework for approaching, supporting ankimgaspatial decisions (Heywood
et al. 2006, 272). In addition, combining GIS wBh can lead to greater value from
both solutions (GIS and business —— 2006, 12).tirhe was also right as the solution
providers have developed the integration technekgjreatly in recent years; previ-
ously integrations were cumbersome, but they hanmaved to be more seamless. The
personnel’s reaction to the location intelligenotuson has been positive. (Retail firm
B, interview 9.11.2011.) This is most likely duette fact that people are visually ori-
ented, so they most easily process informationufinovisualisation (ArcUser Magazine
2005, 10-14). In addition, new needs have surfacetlmore features are required to
the location intelligence solution. Therefore,sStnecessary to keep up with the deve-
lopments and improve the implemented solution. §Rétm B, interview 9.11.2011.)

Solution providers may have discussed locatiorlligemce solutions for some time
now, but for many firms the idea is still quite newd unfamiliar. Therefore, solution
providers should realise that they could presenmdiwith different ideas, so that their
awareness on the topic would increase. (Retail #ninterview 7.11.2011.) All or-
ganisations have opportunities for location ingelfice, and as retail business is heavily
dependent on location, location intelligence sohsican have great impacts (Location
intelligence: turning —— 2011, 13). Reference camesalways great, but they do not
have to be from the retail sector because firmsidantify the features from the refe-
rences that apply to their business. It is alsooirtgmt not to limit the information flows
to the GIS experts, but to ensure that it reackssthe Bl personnel. GIS experts can-
not identify all potential uses for GIS in a larfgen; naturally they concentrate on im-
proving their own processes first. Therefore, thsrenost likely unused potential in
retail firms because of lack of knowledge. (Retfiath A, interview 7.11.2011.) Organi-
sations understand the value of location, but nmeyggle with translating that under-
standing into profit-generating activities (Transfiing location intelligence —— 2007,
4). However, if solution providers offer solutioa tifferent departments they should
remember that all new solutions should be linkethtexisting infrastructure and not
be separate from them. Another challenge is thiatieas should be flexible and not
difficult to implement, and solution providers sdmees offer too robust solutions. (Re-
tail firm A, interview 7.11.2011.)

Especially managers like visually clear and easilglerstandable reports (Retail firm
B, interview 9.11.2011). Therefore, in retail filnit would be a good start if someone
from management level identified the need for mapgporting. Not all managers even
think that a map would help their work, but if thegre offered more information, they
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might be able to recognise business benefits fromtiad data. (Retail firm A, interview
7.11.2011.) This demonstrates again what type @iaots lack of knowledge in ma-
nagement can have (Joshi & Pant 2008, 181-191msFare very careful with their
investments that they actually gain benefits fréw@nt, so facts, pilots and calculations
are necessary before investing in a location igetice solution (Retail firm B, inter-
view 9.11.2011). Because location intelligence sohs are still relatively new, they
can help firms gain an advantage over their cortipetiHowever, some firms may be
hesitant about implementing them as the expectsrbfiis are difficult to quantify.
(Anderson et al. 2006, 1373.) In retail firm B tbeation intelligence solution is used in
all levels of the firm, so it also increases theasmess of GIS. The people that do not
use the location intelligence solution or GIS aegibning to demand similar features
for their reports as well. Experts and managersthuiséocation intelligence solution the
most to guide in decision making, but the use efghlution is monitored and shows
use on all levels in the firm. (Retail firm B, imigew 9.11.2011.)

In the retail sector reporting includes very det@ispatial information that is not un-
derstandable if it is listed in tables. When thpatgal information is visualised on a map,
the user can gain important insight to the infororat (Retail firm B, interview
9.11.2011.) Therefore, location intelligence saln§ can provide insights into optimal
business strategy and operations which has a dimgzct on decision making (Loca-
tion intelligence 2010, 7). Spatial data can berttost important information in some
reports. The proximity and location of differenémlents are very important in the retail
sector, and GIS provides the best tools for examgitihese. In a location intelligence
solution the users can visualise the reportingaibjen a map, and figures on the report
change according to the region that is shown onrtap. In addition, GIS brings added
value to BI with, for example, scenario models lseaBl solutions are mostly de-
signed for reporting. (Retail firm B, interview 9.2011.) Predicting future impacts is
one aspect where spatial analysis can really ingtbg insights gained from organisa-
tional data (Holland 2005, 19). The location ingghce solution has also streamlined
the process of making reports in retail firm B;\pogsly it took around 30 minutes to
produce a report, but now the users can createetfegt themselves in one minute. As
there are about 1600 operating sites where thesetseare used, the time savings are
considerable. (Retail firm B, interview 9.11.2011.)

The implementation of a new solution can be coslisrupt business activities, put
strain on employees, and have uncertain payoffsi¢fgon et al. 2006, 1373). The chal-
lenge with location intelligence solutions is thlaére is not much experience on GIS
and Bl integration, so firms face many new obstadiowever, in retail firm B the pro-
cess of integrating GIS and Bl went surprisinglyosthly. The goal was to minimise
the amount of applications and to make the soluéi®rsimple as possible. It required
much knowledge from within the firm as well as frahe solution providers. The GIS
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sector has evolved so that many solution providers have project management skills
and general IT skills which are important in aregration project. It was challenging to
create a solution that produces reports that sah&tuations, branches and regions and
that produces a visually informative map which shdthe essential information. Crea-
tivity and problem solving skills had a significardle in the project. (Retail firm B,
interview 9.11.2011.)

In retail firm B the applications of the locatiamelligence solution were quite diffi-
cult to use in the beginning. But as the integratiechnology has evolved, the integra-
tions are now more seamless. The goal for the duituito develop the map reporting
functionalities to add more analytical capabilitieew the use of the location intelli-
gence solution is mostly limited to visualisatitiowever, if analytical capabilities are
added, it increases the responsibilities of thesusecause they have to know the data,
analysis methods and business challenges moreufidso (Retail firm B, interview
9.11.2011.) On the other hand, mere visualisatiease much of the actual decisions to
the user. By adding analysis tools to the locatielligence solution it is able to sug-
gest optimal outcomes which mitigates the varigbbetween decisions made by diffe-
rent users. (Location intelligence in —— 2009, GI¥p is still the best solution for ana-
lysing spatial data, and it also produces bettekitggy maps, but the capabilities of GIS
and location intelligence solutions will move cloge each other. It is possible that
some firms would not need GIS at all if they hddaation intelligence solution. (Retail
firm B, interview 9.11.2011.)

Retail firm A has integrated GIS with their ERP walinhas some elements of a Bl so-
lution. Therefore, they have not identified the chéer a separate location intelligence
solution. The reason for integrating GIS and ERR th@ need for a map interface that
was easy to use and could be used without sepsotiteare; the data can be visualised
on a map by one click. The integration has madasier to update data because it can
be done in one solution as opposed to two. Itse absy to ensure that the data in ERP
is correct as it can be presented on a map. (RetailA, interview 7.11.2011.) On the
other hand, in retail firm B the ERP is used mainlpurchasing and the integration of
GIS and ERP is in its infancy. The retail firm Bresentative stated that GIS may also
be easier to integrate with Bl and other analytaltions than with ERP which is
more straightforward. However, ERP has leveragdf &S could be integrated well
with ERP, it would most likely make operations meféicient and generate cost sa-
vings. (Retall firm B, interview 9.11.2011.)

Lack of knowledge about location intelligence swiog is one significant reason
why firms have not adopted these solutions moreelyidRetail firm A, interview
7.11.2011; Retail firm B, interview 9.11.2011). Aher important issue are the costs.
Firms can imagine what the benefits would be, uindt believe in them enough to
invest. If GIS comes automatically with a Bl sotutj and firms do not have to buy an
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additional component, location intelligence solnfiowill begin to become more com-
mon. (Retail firm B, interview 9.11.2011.) The idefalocation intelligence solutions is
to leverage the existing Bl investments to maxintieebenefits, and the goal is to take
advantage of the spatial data that is already dtai¢ghin an organisation’s database.
(The location intelligent —— 2007, 7.) The implertedion is further expedited when
reference cases arise, and firms hear about themevér, in sectors where location is
not as important as it is in retail, it can takeeay long time that GIS and location intel-
ligence solutions are implemented. Spatial datallshioe seen like any other data only
with some specialities. Therefore, GIS experts sdile needed to some extent to use
spatial data to its full potential and to develagtér solutions. GIS will not be inte-
grated into all solutions if it does not bring addalue, but ERP, CRM and BI are good
examples of solutions which can be improved witl8.G(Retail firm B, interview
9.11.2011)

6.3 Insurance Sector — Search for Possibilities

6.3.1 GIS in Insurance — Unused Potential

Insurance firm A has used GIS for approximatelye fixears now. The first more con-
siderable application was designed for customesicepersonnel to improve customer
service as well as make it more efficient. Markgtitepartment uses GIS to a consider-
able extent to segment customers in order to dilext marketing and sales efforts to
the right people. In addition, different figuresated to medical expense insurances and
animal insurances are examined on a map. (Insufantd\, interview 2.11.2011.) On
the other hand, insurance firm B began a GIS mitoject only in the spring of 2011.
The firm is evaluating the potential of GIS frometpoint of view of risk assessment;
spatial data is analysed in relation to a spedii to figure out which areas pose more
risks than others. However, they have identifiegenuotential uses for GIS such as
targeting marketing efforts better and improving tbcation selection process of a new
office. (Insurance firm B, interview 4.11.2011.)ée differences in the stage of using
GIS within a certain sector support the claim thetny managers are unaware of the
opportunities GIS offers to their business (Grimgli®91, 295).

Insurance firm B had discussed a GIS pilot progaan before the spring of 2011,
but it was not prioritised high enough. One rea®orihis has been the lack of resources
and another one that the benefits of GIS are diffio evaluate before time and money
have to be invested in its use. (Insurance firnnBrview 4.11.2011.) Therefore, GIS
may still be seen mainly as a cost and not as aorgmity (Grimshaw 1991, 295).



73

Many benefits have been identified, but it is afadfing to evaluate their monetary val-
ue; how many people would use GIS, how many peojleld gain benefits from it,
and how many would save time or money. It is skahihvestments on GIS pay off on
a general level, but it is hard to evaluate howiicant the opportunities and benefits
are. In addition, as there are numerous posséslitelated to GIS, it is difficult to pick
the ones that are the most beneficial. A “killeplagation” for the insurance sector is
yet to be developed. (Insurance firm B, intervied142011.) Even in insurance firm A,
where GIS has been used for five years, theretarelifficulties in justifying the in-
vestments in GIS. The lack of information causdaydein adopting GIS because peo-
ple are busy with their current workload and do Ima¢e time to think about new ideas
such as GIS. As it is not understood how GIS rel&teone’s own work or will result in
monetary benefits, even smaller investments areéedeherefore, it would be ex-
tremely important to raise the awareness of thefitsrof GIS in the organisation. (In-
surance firm A, interview 2.11.2011). The lack oblkvledge about the potential of GIS
hinders its use significantly (Gé¢cmen & Ventura @0176).

The need for GIS has become from within the insteaiirms and their business
needs rather than from solution providers (Insueaimn A, interview 2.11.2011; In-
surance firm B, interview 4.11.2011). Referencesnfrother sectors foster the under-
standing of the opportunities GIS could provideodlsr the insurance sector. Solution
providers can give new ideas that insurance firmsat think of themselves, and they
possess technical expertise about the solutiomtweance firms do not have. In addi-
tion, solution providers know what type of modeds e developed to figure out how
certain conclusions can be drawn from certain détsurance firm B, interview
4.11.2011.) In Finland the problematics of the rasge sector are not known as well
as, for example, in the UK where GIS is used mottereively. Therefore, solution
providers may not offer solutions that are speaificright for the insurance sector, and
insurance firms are not able to request for theoabse of their insufficient knowledge.
(Insurance firm A, interview 2.11.2011.) Howevesluion providers are eager to learn
about the sector to improve their expertise (Inscedirm B, interview 4.11.2011).

In the insurance sector many risks are relateddertain location which is why it is
important to know what type of statistics are redato that location as well. GIS is a
good tool for this because it allows firms to congbtheir organisational data with data
from external sources and examine that in one isolufThe visualisation possibilities
are excellent especially when the dataset incladesge area, for example, whole Fin-
land, because it is impossible to absorb that atnoiutiata from a table. (Insurance firm
B, interview 4.11.2011.) Therefore, GIS can suppledision making and solve day-to-
day problems by displaying data in an understardatdnner and providing tools for
doing different types of analyses (Goodchild 208180; Sheppard 2001, 6182). When
the same data is shown on a map, it may take amylaok to see which issues need
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further studying. A map can reveal relationshipsMeen different data which is one of
the best features of GIS; it is easier to undedstdwe data, and conclusions can be
drawn much faster when the data is presented oapaas opposed to a table. However,
the challenge is that GIS does not produce absahgw/ers to a question, but the users
have to make their own conclusions from what is@néed on the map. (Insurance firm
A, interview 2.11.2011.) GIS can transform raw data information, but its usability
depends on the personnel’s ability to interprefoitrectly (Grimshaw 1994, 117). This
can be very difficult if the users lack adequatewledge on GIS. The knowledge on
GIS improves constantly as it is used more, butitfi@mation about GIS should be
spread more across the whole firm. That would maleasier to find new processes
where GIS could be used. (Insurance firm A, iniawR.11.2011.)

Insurance firm B has identified some potential bgmef GIS if it would be imple-
mented after the pilot project. Because they appred GIS from the point of view of
risk assessment, the potential benefits are alateceto that topic. (Insurance firm B,
interview 4.11.2011.) Risk related information iBnsidered a fundamental resource,
and it is useful to examine that information withSGNedové-Budi¢c & Godschalk
1996, 554). As GIS enables the users to combirerdift information, it is possible to
find out new information about risks. It can aleveal what type of and how many ac-
cidents there may be in an area within a certame tirame. There is a great amount of
information that is related to risk assessment ivhmeans that it is extremely important
to present it in a simple way. Thus, GIS has muacbfter because users can easily see
what issues need further attention. These beradfitsassist the insurance firm in plan-
ning their operations better because it is the combenefit of the insurance firm and
its customers that risks are under control. (Inscedirm B, interview 4.11.2011.)

Both insurance firms also plan to use GIS in offieeation planning in the future
because currently the locations are not analyseg troughly. Another important
benefit of GIS is related to marketing and salksurance firm A, interview 2.11.2011;
Insurance firm B, interview 4.11.2011.) Insuranicen$ can save considerable amounts
of money if they direct their marketing efforts pnb the really potential segments. By
making the target marketing more efficient they edso select the type of customer
profiles that they want. However, it is very imgort to continuously evaluate the value
of GIS. The current economic situation forces finm<ritically evaluate all the invest-
ment they make. (Insurance firm A, interview 2.01L2.) The pressure for improving
performance is high which is why GIS may be peregiattractive if its benefits are
recognised (Nedo$iBudi¢ & Godschalk 1996, 554). For example, in insuraiirce A
a benefit calculation is done for all work thatd¢akmore than five days, and if the mo-
netary value is not significant enough, the invesitris not made. So far GIS has been
seen in a positive way which has resulted in thatisaous development of applica-
tions. In addition, new applications are planneé@xpand the use of GIS and to exploit
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all of its potential. Currently insurance firm A jmloting flood modelling because in
2014 the state does not compensate household®dor damages, but insurance firms
offer their products for this purpose. Therefonsurance firm A is examining with GIS
how the properties they have insured are locatedlation to flood risk areas. Another
interest are forest insurances. The amount of sand trombies in Finland has in-
creased, and particularly the routes of trombiesvesll known. Therefore, they could
be viewed on a map to help in making compensatemistbns. This would result in
cost savings because currently someone has toggtheedamages on site. (Insurance
firm A, interview 2.11.2011.)

The main challenge related to GIS in insurance fnms the lack of knowledge
throughout the firm. The people that are intere&e@1S adopt it quickly, but because
the benefits of GIS are mostly intangible, it iffidult to find and understand them as
well as justify that they exceed the costs. GI&l$® perceived to be quite difficult to
use which does not motivate potential users. (brseg firm A, interview 2.11.2011.)
However, as GIS is still not used in all of theamigations that it could be, it can bring
competitive advantage to those that use it (Heyweical. 2006, 344). In insurance firm
B, the challenges identified are more related ® dkailability and cost of data. The
trend is evolving towards more open data, but ciyethe availability of sufficient
data poses challenges. In addition, the combinfngternal and external data with spa-
tial data requires much time and effort and id gtiite expensive. (Insurance firm B,
interview 4.11.2011.) But it has to be remembebad & map can covey much more of
the important information than tables or text dams(irance firm A, interview
2.11.2011).

6.3.2 Location Intelligence in Insurance — Not There Yet

Since GIS is only at its pilot stage in insuranicen B, its integration to other solutions
has not been discussed. The pilot project is dedigm find different use cases for GIS,
to confirm the ideas the firm has and to generate ones. The scope of the pilot pro-
ject is limited to these topics on purpose. HoweifégIS is implemented in the future,
its integration with Bl will be considered as wef(linsurance firm B, interview
4.11.2011.) By using a location intelligence salntrisk analysts can identify and ana-
lyse the accumulation of risk by geographic areactmbining internal and external
data (The location intelligent —— 2007, 8). In irmuce firm A, it most likely has not
been a conscious decision to keep GIS and Bl soisitseparate because the decision
makers do not have sufficient information about ititegration of these solutions (In-
surance firm A, interview 2.11.2011). Thus, theklat knowledge about location intel-
ligence solutions among the management hinders thgilementation significantly
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(Joshi & Pant 2008, 191). However, the integratbiIS and Bl is one direction that
will be studied in the future, and some solutionviders have already approached the
firm concerning this topic. There are also persbiméhe insurance firm A who under-
stand that the use of GIS should be spread moossthe firm because it brings bene-
fits and new points of view to different processEsere has even been one person who
worked with SAS, and tried to incorporate GIS ingporting, but it did not lead to any
real results. (Insurance firm A, interview 2.11.201

If GIS and BI were integrated and reporting inclddemap interface, the amount of
GIS users would grow considerably (Insurance firmrBerview 4.11.2011). More im-
portantly, it would involve personnel in higher pimsns who are currently involved
with Bl, but may not see the benefits of GIS. léyhrealised the benefits of GIS, it
might convince others as well. However, GIS is sgdite separate from other solutions
in the firm. It is not understood that even ifdtriot integrated into all other solutions, it
can still be used to support different procesgas.dossible that GIS is not even visible
to the personnel using the location intelligendetsan. For example, if someone wants
to buy an insurance for their property, GIS carubed to place the property on a map,
the flood modelling can analyse the related riskd give a risk factor as a result. (In-
surance firm A, interview 2.11.2011.) It has toremembered that GIS can be used for
so much more than simply visualisation. Insuramee B has actually discussed wheth-
er they even need the visualisation possibilite&ts if they can merely analyse the
spatial data and receive the most important inftionaas a result of the analysis. How-
ever, if the analysis is done carefully, why woiildot be displayed on a map because
after all it is the best interface to view spatiatta. The cost savings gained from not
having the visualisations capabilities of GIS aoé greater than the benefits that can be
gained. (Insurance firm B, interview 4.11.2011.)

Organisations are still somewhat hesitant aboeignatting GIS with Bl. One of the
reasons for this is that the business value oftige of integration has not been ade-
guately demonstrated. (Francica 2006, 39.) Therejaite few studies or reference cas-
es that solution providers can present to potestigtomers to convince them of the
benefits of the integration (Insurance firm B, miew 4.11.2011). The reason that
money plays such a significant role in the decisidrether to use GIS is that its mone-
tary value is so difficult to prove. Managers dd n@ant to invest in something they do
not understand. (Insurance firm A, interview 2.D1L2.) In addition, if the data ware-
house where the location intelligence solutioniegas its information is the same as for
other basic solutions, it should not affect thectionality of these solutions. However,
in the best case scenario GIS would be as intajedepossible into all solutions that
benefit from it, and so databases would includdialpdata as well. (Insurance firm B,
interview 4.11.2011.) In insurance firm A, whereS3$ already being used, the idea is
to use GIS in as many processes as possible tonisaxihe benefit of their investment.
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The problem is that their personnel do not evermkatl the processes where GIS is
used, so they do not know its potential including possibility to integrate it with BI.
(Insurance firm A, interview 2.11.2011.)

Master data management is an important factor vitheomes to the integration of
GIS and BI solutions. Master data is the commonodenator in all databases. The
same master data has to be included in the datbdsre GIS and BI, and possibly
also CRM and ERP, solutions get their data. Theeefeome type of integration is al-
ways necessary. In addition, if reporting inclu@ethap interface, which would enable
users to move from the report to the map by cliglkancertain figure and vice versa, it
would bring new insight to the information and wiblle a good reason for integration.
(Insurance firm B, interview 4.11.2011.) In facheoof the most important features of
location intelligence solutions is the bi-directainteractivity between the map and the
report; the changes in one of them are reflectatienother one (Location intelligence:
turning —— 2011, 7).

The challenge that insurance firm A faces whentgoiyroviders come present ide-
as for them is that the amount of information ingh presentations is overwhelming.
Because GIS is still considered a new solutiorhanfirm, the users find it difficult to
notice the information about solutions that wouttually be helpful in their work. (In-
surance firm A, interview 2.11.2011.) Thereforegngssmay be sceptical of the benefits
of location intelligence solutions to themselvest@rthe organisation (Sabherwal &
Becerra-Fernandez 2011, 254). Solution providezguently also use terms that are
unfamiliar to insurance sector workers which maikessen harder for them to under-
stand the benefits. Shorter presentations with féagics would be better because the
information would be easier to adopt. It is undemndaible that the solution providers
want to show all of their areas of expertise arebent all of the latest technologies, but
if they are not directly related to the insuraneetsr, they are only confusing. The
problem in the insurance sector is that because i&IStill used quite little, the
knowledge they have also develops quite slowlysuytance firm A, interview
2.11.2011))
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7 CONCLUSIONS

7.1  Benefits and Challenges of Location Intelligence 8dions

This study was carried out to answer the questimutathe advantages and challenges
of location intelligence solutions for organisasoin Finland. There have been discus-
sions about location intelligence for some time nbut the number of implementations
has remained quite low. This study revealed soro®ifs that most likely have influ-
enced this. Because the interviewees were selsotéioht different expertise and back-
grounds in location intelligence were representied,results revealed broader patterns
in the sector and not just in the interviewed oiggtions. Therefore, the discovered
benefits and challenges of location intelligendetsan can be applied to different types
of organisations in Finland.

Before discovering what type of advantages locaitmelligence solutions offer for
organisations, it was important to clarify whatd4@esolutions actually are. Literature
suggests that location intelligence means conslgiaussng the principle of location to
guide decision making and help in solving day-tg-deoblems. It is still considered an
emerging dimension of Bl because it is currentlywimely used in organisations. The
basic idea of location intelligence solutions iattthey are very easy to use, and thus,
all organisational members can use them in thdly deork. Reports are made more
understandable by the map interface which can msolt in better insights to infor-
mation. This is achieved by combining the locatiata with other business data in or-
der to take full advantage of the information reses organisations have. All organisa-
tions can benefit from location intelligence, biutan be especially beneficial to organi-
sations in which location plays an important roleriajor business decisions.

Many of the benefits and challenges of locatiorlligfence solutions are related to
the fact that they are still quite new in the mariBoth solution providers and custo-
mers are somewhat hesitant about implementing thalséions because the returns on
investment can be difficult to determine. This reeaf the greatest challenges of loca-
tion intelligence solutions; as the benefits areatoertain extent intangible, it can be
difficult to calculate the business case for lamatintelligence solutions. Managers typ-
ically want to know the monetary value of a solatlefore making an investment deci-
sion, and therefore, benefits such as better irdtion or more efficient working meth-
ods are not alone adequate. Table 3 presents tieditlseand challenges that solution
providers and representatives from the retail arstirance sectors mentioned in their
interviews. However, these results can be generhtis apply to other sectors with sim-
ilar characteristics as well.
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Table 3 Benefits and challenges of location ingeltice in Finland
Benefits Challenges
Solution - Chance to build new knowledge- Unexplored sector
providers on integration technologies - Pioneer work needed
- New business opportunities angd- Finding the right contacts in
potential customers firms
- Wider range of customers in- | - Lack of knowledge among cus-
creases awareness of GIS tomers
- Competitive advantage by - - Lack of references
unique solutions - Convincing customers of bene-
fits

- Understanding the customers’
business needs

- Speaking the same language as
the customer
- Seeing the chance to do some-
thing actually new

- No killer application developed
- Geocoding all business data

Retail sector | - Demonstrated added value to | - Lack of information

decision making - Large organisations not
- Greater value from both Bl and knowing what other departmentg
GIS solutions do with GIS
- Competitive advantage by ha- | - Increasing the awareness of
ving superior information management and Bl personnel
- Insights into information - Having simple enough a solution
- Utilising all information - Benefits difficult to quantify
- Working more efficiently - Challenging implementation
- Scenario models to predict fu- | process
ture - Costs perceived higher than the
- Possibility to analyse, not only | benefits
visualise
Insurance - Better analyses of risks - Not much experience of GIS
sector - Would result in more extensive| - Lack of knowledge

understanding of benefits of GIS| - GIS seen as separate from other
- Better information for decision | solutions

making - Monetary value difficult to
prove

- Solution providers use jargon
that is not understood

Location intelligence solutions allow users to seganisational data in a clearer
format and have more complete information to sup@ecision making. Thus, the im-
portance of location data is typically recognisiedt organisations still struggle to see
how it can help them gain profits. It is clear thatation affects various business pro-
cesses, and ignoring that attribute in decisioningakan mean losing to other compa-
nies that do take it into consideration. Therefaaution providers face the challenge
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of convincing their customers of the value of lamatintelligence. As there currently
are quite few solutions implemented, solution ptlevs do not have many references to
show potential customers. References would be itapbsince they give more concrete
examples of what location intelligence solutiona offer organisations. Without refe-
rences it is more difficult for the customer to ergtand the impact the solution can
have on various processes. References also derengiat the solution provider has
the knowledge required to integrate GIS and Bl.ré&fwee, it would be beneficial for
both solution providers and customers if there weoelels on how to evaluate the val-
ue of GIS or location intelligence. The ROI methiody presented in this study is one
example of this type of a model, but it is quitéegsive and thus, may require too much
resources. Firms do not want to invest too mucle ttmmoney on evaluating something
they are not sure about implementing. In additibis, important that solution providers
encourage firms that have implemented locationlligemce solutions to evaluate the
benefits they have gained. This helps them undedskeetter how well the predicted
benefits and costs were realised, and they cathas@nformation when planning future
projects.

A large number of managers and other organisatimeghbers use reports regularly
in their work. Thus, location intelligence solutonould be a great way of spreading
knowledge about other opportunities of GIS in orgations that do not use it exten-
sively. If reporting included a map interface, ibmd help managers understand the
benefits of map visualisations and possibly idgrather processes where GIS could be
a valuable tool. However, the main obstacle is thahagers may not realise that show-
ing reports on a map could be the answer to sontleeothallenges they face. In addi-
tion, managers are hesitant about investing in ungethey do not fully understand.
Therefore, if the value of location intelligencdwtimns could be demonstrated better to
an organisation’s management, their willingnessest in other GIS solutions could
increase as well.

All organisations should be interested in knowintgatvis happening in their business
environment in order to make best possible decssiblowever, this can be challenging
as Bl solutions do not currently combine internadl &xternal information very effec-
tively. A location intelligence solution could besanple and effective answer to this
need. Maps provide a good interface for examiniifigrént types of information si-
multaneously. Users can see possible dependemcibég iinformation that may not be
apparent if the information is presented in a défeé format. The improved visualisa-
tion possibilities that location intelligence saduts offer are certainly one of the great-
est advantages organisations can gain from usim.till of this helps organisations
use the information they have to its full potenaald thus, make sound business deci-
sions.
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Solution providers face the challenge of decidifwethier to begin to offer location
intelligence solutions or not. As the solutions quée new in the market, there is much
development work that has to be done, and the tersfd opportunities gained can
still be quite difficult to predict. Some solutigmoviders may decide to wait until the
solutions are better known in the market, and tieereore information about best prac-
tises. Smaller organisations may be more willingatee risks and do pioneer work and
thus, become market leaders in this sector. Wih $hid, if location intelligence solu-
tions become common in the future, potential custsnmay prefer to buy a solution
from these initial market leaders because they meferences and the knowledge re-
quired for the implementation. This means thatdargplution providers would be left
behind in the development. Therefore, all solupooviders have to evaluate carefully
how important location intelligence solutions colldcome for their business before
deciding whether to invest resources into develpghe solutions.

Many of the challenges of GIS and location intellige solutions are recognised
among solution providers and customers, but foresodason it has been a struggle to
resolve them. Customers do not have adequate iafmmand knowledge within the
organisation about GIS or location intelligenceytido not know about the benefits and
opportunities that these solutions could offer thémaddition, using GIS or location
intelligence solutions is perceived to be difficaltd would require too much time to
learn because of busy work schedules. Therefor®,aat location intelligence are not
prioritised high enough, but are an option onlth# needed resources are available. On
the other hand, solution providers are eager toothsinate their knowledge about GIS
and location intelligence for their customers. Thegnt to tell about the newest deve-
lopments and current trends in the market, anchaogéssarily concentrate on the issues
that are relevant to the customer. In additionutsmh providers may assume that the
customer has a certain amount of knowledge abo8tdgllocation intelligence and do
not begin from basic enough issues. This is a pralgparticularly in organisations that
are still in the early stages of using GIS. If s providers use technical jargon, the
problem becomes even greater.

That solution providers and their potential custsy#o not always speak the same
language results in solution providers talking abditferent technologies and not ac-
knowledging adequately the business side whicmortant to the customer. Solution
providers should always take into considerationrdaliness of a potential customer for
a location intelligence solution. Firms that haged GIS for decades and understand its
benefits, for example, retail firms, are generalpen to new ideas and technological
solutions. They have their own GIS experts who eaduate the potential of new solu-
tions, and it is important for them to be informalout ongoing technical develop-
ments. Therefore, solution providers are able &s@nt more advanced solutions to this
type of firms. However, solution providers couldkdaeven more of an active role in
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feeding these firms with new and innovative ideaswhat to do next with location da-
ta. Even though they have much knowledge on GEeaeélissues, they still like to learn
more from solution providers.

When it comes to organisations that are less a@dhuosers of GIS, solution provi-
ders should take a different type of role. Theggpoisations may not be interested in
hearing about the newest trends or most up-totdatenologies, but they want concrete
examples on what type of solutions could be berafic their business. It is important
for them to hear how, for example, a location ilgehce solution could improve their
daily work processes or help them save on resouthesbenefits of location intelli-
gence solutions are the most important issue, htechnology behind it. Therefore,
solution providers could approach these types gamisation with consulting services.
Consulting would allow free discussion about thehtelogical or business challenges
the customer has, and not only a presentation fiteensolution provider. More im-
portantly, when the goal is to find out the needd eequirements of the customer, the
discussion should be carried out using terms tatcustomer understands rather than
technical jargon. As a result of the consultatitwe, solution provider knows the chal-
lenges and the requirements that the customer isggaom has and can recommend a
suitable solution for them.

There are numerous challenges related to locatitatligence solutions which may
seem greater than the benefits. The challengesilbedcare more concrete and thus,
easier to understand than the benefits. Howevere b the challenges mentioned are
unsolvable. More efforts are required from solutmoviders than from customers to
solve many of the presented challenges. As solytromiders understand that location
intelligence solutions could be very valuable innmaectors, the main challenge is to
find the resources to develop clear concepts arthesk solutions and to find interested
customers. Location intelligence is definitely sdinireg that solution providers cannot
afford to ignore completely.

7.2  Future Prospects for Solution Providers and Custones

The location intelligence market in Finland islsiil its early stages of development.
Therefore, it holds great growth potential and &ffleew business opportunities for so-
lution providers. It is also a great time to stubg challenges of location intelligence
because they are currently quite well acknowledd@bden location intelligence solu-
tions reach the maturity stage, it may be moredatiff to identify the challenges in their
implementation. However, the benefits of locatiotelligence are more difficult to exa-
mine as the number of reference cases is verydinin countries where location intel-
ligence solutions have been used longer, such @sdd®&JK, there would be more evi-
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dence on the advantages. Consequently, it wouldseéul for solution providers to
study the best practises foreign firms have esthél concerning location intelligence
solutions. This would help prevent solution prov&len the Finnish market from re-
peating the same mistakes that have been madehelsevinformation concerning best
practises could decrease the amount of pioneerdawdlopment work that has to be
done in order to offer appealing location intellige solutions. They could also clarify
what type of organisations would most likely beenested in implementing location
intelligence solutions. However, if solution progrd settle for studying and following
best practises, it can be more difficult for theammbecome the market leader. Therefore,
solution providers have to decide whether they wartake more risks and be among
the first ones to offer location intelligence satus or wait for the market to grow and
integration technology to develop and then begiofter these solutions.

Currently location intelligence solutions are notixgely promoted in Finland. This
may be due to the lack of demand from custometaak of resources at the solution
providers’ end to develop this new area of businkgsvever, organisations that have
already heavily invested in Bl would most likely ingéerested in hearing about possible
improvements on their existing solution. This coalsb result in GIS solution providers
finding completely new customers that would notifderested in buying a more tradi-
tional GIS solution. Therefore, it is extremely ionfant to raise the awareness of loca-
tion intelligence in the market. Some of this resgbility lies with solution providers
that have previously not done this adequately. Odhganisations, such as The Finnish
Funding Agency for Technology and Innovation, coallsb take more of an active role
in raising the awareness of location intelligeno&utsons. If potential customers had
more information about location intelligence sau8 and their advantages, there
would most likely be more organisations interesteginplementing one.

More cooperation between GIS and Bl disciplineals® needed for location intelli-
gence solutions to become more common. This apfdid®th solution providers and
potential customers and includes cooperation witha organisation as well as with
partners and other organisations. Due to the kriydeand experience from both GIS
and BI solutions large IT firms may have an edgerdslS solution providers when it
comes to offering location intelligence solutiofifiese IT companies have the oppor-
tunity to integrate GIS and Bl when a customer diesito buy either of these solutions.
If a Bl solution automatically had a map interfattee customers would most likely res-
pond better to it than as a separate integratiojegr However, this is possible only if
the GIS and BI personnel work well together andleeation intelligence solutions as
an opportunity to do something completely new fait customers. For customers the
requirement for cooperation is not only limitedtbhe GIS and Bl personnel. Especially
in large organisations departments may not knowt wtiegers are doing and what type
of solutions they use or are even available inniaeket. Therefore, good communica-
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tion ensures that the existing solutions are uedtidir full potential and that manage-
ment is aware of the unmet needs.

One way for solution providers to begin to buildli@ntele interested in location in-
telligence solutions is to target organisationd thmave long traditions in using GIS.
These customers understand the value that locdatanhas and that a map is the best
interface for examining it. They are able to prédie benefits a location intelligence
solution would bring to them better than organ@ai that have very little experience
with GIS. They could also be offered more advariocedtion intelligence solutions, for
example, with analysis tools, because they hawaqure experience in using GIS. Pub-
lic sector organisations are one great example evtieg potential of location intelli-
gence has been acknowledged. As discussed, algetthlesector has realised the the
potential of location intelligence solutions in aug value to decision making. These
two sectors have long traditions in using GIS fidfedent purposes, so they know the
benefits of map visualisations and thus, have bEgan to use it to support their Bl
activities. Therefore, it may be suggested thahwigations that already use GIS in var-
ious processes possess the greatest potentialctrdn intelligence solutions.

7.3 Avenues for Future Research

Currently, there is quite few researches done oation intelligence, but as the market
begins to grow and the topic becomes better kndmenamount of studies will increase
as well. There are several research themes théd offer useful results for solution
providers. One of the most important ones woulddoexamine closer the benefits of
location intelligence solutions because these dmatwustomers are ultimately inte-
rested in. Therefore, it would be extremely usdfdolution providers had more con-
crete evidence on what type of improvements orgdiniss achieve by implementing a
location intelligence solution. Customers are gsabably more convinced by research
results than by solution providers’ sales presantat Therefore, in the future, the loca-
tion intelligence research may not be very muclortbigcally inclined but rather focused
on generating results with practical value.

The benefits of location intelligence solutions Idbhe studied by conducting case
studies in organisations that have implemented brveould be useful to interview or-
ganisations in different sectors and geographicakets and of different sizes to gain
insights into possible variations these charadtesicause. This would allow research-
ers to draw conclusions that apply to a wide ramigerganisations which would have
real value to solution providers. The challengéhis type of research is to find organi-
sations that are willing to reveal the informati@quired to gain useful results. In addi-
tion to these managerial implications, this typeesfearch could aim at creating a mod-
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el for evaluating the benefits of location intedligce. This type of a model would allow
organisations to evaluate themselves whether teed @& location intelligence solution
or not, and solution providers could use it whesythre consulting potential customers.
If there was a good model for evaluating the beésefnd costs of location intelligence
solutions, it would certainly resolve many of tharent challenges that both solution
providers and customers face.

In this study, only one person in each of the read insurance sector organisations
was interviewed. These are all large organisatisast is impossible for one person to
know to what extent GIS is used in different departs and processes. Therefore, e-
specially retail firms, which currently show moret@ntial for location intelligence so-
lutions than insurance firms, could be studied mextensively to gain insights into
how they use GIS in their processes and whethee thie needs that are not met with
current solutions. This could also facilitate cogpen within the retail firm if they
knew better what other departments are doing arat Whd of solutions they are using.
The same type of case studies could be done fdicmértor organisations to examine
the potential they hold for location intelligencdigions. However, the challenge again
is that these organisations may consider this tfpeformation confidential and do not
want to reveal that to their competitors.
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APPENDIX 1 INTERVIEW THEMES

Geographical Information System

1.

P wnN

© N o o

What types of GIS applications are used?

What type of benefits can be gained from using GIS?

What types of challenges are there related to GIS?

What are the areas of work or processes where @l be used (but is not cur-
rently used)?

Are there any shortages in the current GIS apjica?

How is GIS perceived in firms?

What types of future trend are there for GIS?

What is the role of solution providers in GIS sauos?

Business Intelligence

1.

For which purposes are Bl solutions used?

2. What type of benefits firms hope to achieve by g$3h solutions?

o s w

What types of challenges are there with Bl soludion
What types of issues hinder the use of Bl soluffons
What are the future prospects for Bl solutions?

Location Intelligence

1.
2.

N o s~

o

Is there enough information about location intelhige solutions in firms?

How big of a market could there be for locatiorelligence solutions in Fin-
land?

Why would a firm decide to keep GIS and Bl as safgasolutions?

What type of possibilities would location intelligge solutions present?

What type of benefits can be derived from a locaiitelligence solution?
Could location intelligence solution make other @G[lications obsolete?
What issues foster and, on the other hand, hirdemtplementation of location
intelligence solutions?

What do users think of a location intelligence solf?

How do the applications of location intelligencéusions differ from the appli-
cations of GIS?

10.What are the future prospects for location inteltige solutions?
11.How are the benefits of a location intelligenceutoh evaluated?



