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Abstract
This exploratory study focuses on Finnish enterprises and examines how and why they are applying
business intelligence today. Especially the process from data into knowledge and how business intelligence is utilized in decision making have been studied. We observed that BI tools improve the speed
and quality of decision making and BI tools were coupled with actual decision making. BI tools are used
frequently but those are only means to an end and in order to examine how they are used to attain specific
outcomes. Most of the end users utilised the loosely-coupled approach, but half of the respondents also
utilised BI with tighter coupling, structured human decisions, by using customised analyses and reports
for certain problems and even creating ones themselves but the tightest form of coupling, automated
decision making, remained rare.
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1. Introduction
In the recent years, there has been an increasing interest towards business intelligence
(BI) systems, not only among practitioners
but also in the academia. Enterprise resource
planning (ERP) systems, enterprise wide data
warehouses and more sophisticated hardware
and software allow for more versatile and
powerful BI systems than ever before (Herschel 2010; Davenport 2006; Negash 2004).
The evolutions in information technology
(IT) systems transform how data and information is collected and analysed in organisations, including their management and
controlling functions (Bhimani & Willcocks,
2014). Consequently more research effort has
been directed towards this prospering field of
study, both from IT, management control and
business disciplines.
Previous studies on Business Intelligence
in Finland have focused particularly to the
top 50 Finnish companies (see e.g. Hannula &
Pirttimäki 2003, Hannula & Pirttimäki 2005,
Pirttimäki 2006, Tyrväinen 2013). These studies have argued and predicted that the activity of Business Intelligence will be growing
(Pirttimäki 2006), and while the biggest enterprises have already implemented their BI
systems, SME companies will probably follow.
This growing trend has already been partly realised according to these earlier longitudinal
studies on Finnish enterprises. Our study will
contribute to that by adding understanding
on business intelligence in the next wave of
the diffusion of business intelligence in Finnish enterprises. Particularly our study contributes to the studies on the state of business intelligence in decision making (see e.g. Hershel
2011 and Wright & Calof 2006).
Granlund (2011) argues that there is still
a surprisingly limited understanding of the
everyday life of financial professionals and
how they use IT systems (including BI systems)
in their work. For example, research seems to
be neglecting the fact that more than half of
their working time may be used to tasks re-
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lating to the implementation and selection of
the software and training other employees to
use it (ibid.).
Davenport (2010) found that, while in
most organisations managers recognised the
importance of decision making, they had not
any explicit plans in place to develop it. Also,
organisations rarely focus on whether or
not the information generated by BI systems
is actually being used in decision making.
While the mainstream of BI research focuses
on viewing BI as a rational tool, Shollo (2013)
shows how it is not only such but can be utilised in a variety of ways in order to support
the decision maker’s own goals.
Pirttimäki (2006) has conducted a survey
study among top 50 Finnish enterprises. She
has focused to the questions how BI is in relation to managerial activities, how BI can be
measured and what is the state of Business
Intelligence in large Finnish companies. The
survey study presents that 95% of top Finnish
enterprises are using BI systems. Respondents
were satisfied particularly to the quality of the
data of BI systems. Respondents also perceived
that BI was particularly useful in dissemination of information and level of awareness
as well that measuring the BI is important to
show the role and the process of BI.
In this study we seek to enhance the understanding of how business intelligence systems
are being implemented and used in today’s
contemporary organisations. The research
aims to explore how extensively and why are
business intelligence systems implemented
and used in decision making in Finnish organisations. Research questions including
“how” and “why” are often better addressed
with a more qualitative research approach
(Yin 2014, 9). However, we would like to highlight that this particular study is descriptive
and explorative in nature as it intends to discover the broader trends observable in the implementation and use of BI systems. While a
survey cannot answer these “how” and “why”
questions too definitely, it should be able to
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provide at least some preliminary results to
these questions. Additionally, the results can
be used as a guideline where to direct a more
qualitative and in-depth analysis, e.g. a case
study, considering the same questions. These
notions strongly emphasize the explorative
nature of the study.
The results of our study indicate that rational reasons dominate the reasons for using
BI, and organizations are perceiving benefits
from utilizing their BI processes. Individuals
making more frequent use of BI perceived also
stronger benefits for them and better usability
of the BI system seemed to have an effect on the
perceived benefits and while the technological factors are of importance, organisational
factors such as top management support
and organisational culture have potentially
even larger effect on the benefits that the organisation perceives. Our study also results
that a wide variety of different data types and
sources are used and while some are still relying on spreadsheet-applications, other – more
specialized and advanced – analysis and visualization BI tools are widely adopted and used
in Finland. This study has been structured as
follows. In this section we have indicated the
motivation for our research question. The
following section discusses the preliminary
research in Business Intelligence in organizational context. Section three describes our
research methods following research findings
in chapter four. Finally, we discuss on our
findings in conclusion chapter five.

2. Business intelligence
2.1. T
 he definition of Business
Intelligence
Elbashir et. al (2008) defines business intelligence (BI) as systems to “provide the ability
to analyse business information in order to
support and improve management decision
making across a broad range of business
activities”. (see also Chaudhuri et al. (2011;
Popovič et al. 2012). Pirttimäki defines BI as a
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management philosophy (p.2 ) following the
definition presented by Gilad & Gilad (1986)
who summarize the key tasks of BI: 1) to collect raw data, 2) to evaluate the validity and reliability of data and information, 3) to analyze
data and information, 4) to store information,
and 5) to share the information processed
with decision makers.
Côrte-Real et al. (2014) defines BI as a
“techniques, technologies, systems, practices,
methodologies, and applications that analyze
critical business data to help an enterprise
better understand its business and market
and make timely business decisions”. Pirttimäki (2006) see BI tools as a technology that
enables and are used to help managing the
business information and to make business
decisions, both at operative and strategic level
decisions (see also Gilad & Gilad, 1996).
According to literature, there seems to be
two main approaches to define business intelligence. One view emphasizes technologic approach. However, it’s noteworthy that while
this definition doesn’t explicitly state enhancing organisational performance to be the goal
of BI systems, it is in fact implicitly assumed
that by making data available BI systems assist in making better decisions and increase
organisational performance. The other approaches view BI as a process where technology plays smaller, supportive role and more
weight is put on the process of transforming
data in to information and knowledge in an
organisation. Olszak & Ziemba (2012) state
that: “From the business (organizational) perspective, BI systems mean specific philosophy
and methodology that refer to working with
information and knowledge, open communication and knowledge sharing along with
the holistic and analytic approach to business
processes in organizations” (Olszak & Ziemba
2012, 132). We can summarize that the major
purpose of business intelligence is to enhance
organisational performance through better
decision making.
The explicit statement of improving or-
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ganisational performance as an objective of
the BI system is omitted but the underlying
assumption is clear: by utilising information and knowledge and taking analytical
approach to business problems will lead to
better organisational performance as Wixom
& Watson (2010) define Business Intelligence:
“a broad category of the technologies, applications, and processes for gathering, storing,
accessing and analysing data to help its users
make better decisions”.
In order to understand business intelligence better in decision making, a more
in-depth and detailed depiction is required
to better grasp the nature of BI (see for example Herschel 2010; Granlund 2011; Pirttimäki
2006; and Shollo 2013).
Our study will follow the study of Pirttimäki (2006) exploring the role of BI in
managerial tasks, and also identifying the
performance of Business Intelligence, and
utilization of BI in Finnish enterprises. However, our study will focus also on smaller sized
companies and more over to the usage and
maturity level in organizations by building on
the recent studies like Elbashir (2008); Yeoh
& Koronios (2010); Isik et al. (2011); LaValle
et al. (2011) and Shollo (2013) and Pirttimäki
(2006).

2.2. R
 ationales for Adopting Business
Intelligence
The underlying reason to implement business intelligence in an organisation is to enhance organisational performance. Wixom
& Watson (2010) identified three possible
targets when implementing BI. Firstly, it can
be implemented to tackle small, well defined
problems. Secondly an organisation may aim
at utilising organisation-wide BI infrastructure and use an all-encompassing approach
to collecting and analysing the data from all
over the organisation. Thirdly, as a broadest
goal, the purpose is to implement BI to assist
in organisational transformation where business models are restructured and analysed us-
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ing business intelligence. When strategies are
revized, partial analysis of the organisation’s
operations and environment will result in a
strategy that only takes into account a part of
the relevant factors affecting its operations.
The target of the organisation thus dictates
the technologies, processes and scope of the
BI implementation.
Comparing BI rationales affecting to the
diffusion of activity-based costing in Finland,
Malmi (1999) has explored and divided the rationales in to three categories: efficientchoice,
forced selection and fashion & fad. Malmi
found that efficient choice was the strongest
explanation in the early stages of diffusion
and the organisations adopting the new system and gaining benefits from it are the driver
for the diffusion at this point. At the later
stages of the diffusion both efficient choice
and fashion perspective became significant
rationales for adoption. The diffusion was also
partly driven by consultant agencies. (Malmi
1999).
Once BI system has been implemented,
it may be beneficial also to estimate how the
system could be further developed. Maturity
models build on the idea that the systems
grow and develop systematically over time.
They can thus be used as a tool to assess the
stage of the BI system in the organisation and
act as a rough guideline as to in what direction it could be improved (see for example
Rajterič 2010).
Current literature acknowledges a range
of different business intelligence maturity
models (cf. Brooks et al. 2015). Eckerson’s
(2004) model identifies six stages in maturity
development process. The model has since
been further developed including also business intelligence aspect by the stages: Non-existent, Preliminary, Repeatable, Managed and
Optimized. The full maturity model assesses
the BI system for 8 aspects or categories that
are scope, sponsorship, funding, value, architecture, data, development and delivery.
Maturity frameworks will give some in-
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sights how mature organisation’s BI system
is. In this study we particularly focused on the
scope of BI in the organizations. The scope
how BI is used in organizations is examined
from three different perspectives: dispersion,
pervasiveness and strategic orientation. Dispersion measures, how wide the BI activities
are spread into organization; pervasiveness,
how extensively they are used; and the last
one, if BI supports strategic orientation. From
managerial perspective it is very justifiable to
identify the factors that one should focus on
when selecting and implementing new software.

2.3. Type of data in Business Intelligence
Data is the core element of business intelligence, yet current BI literature is not united
regarding the terms data, information and
knowledge. Data is objective facts without meanings, information adds meaning
through e.g. contextualisation or categorisation and finally knowledge is created when
humans gain insight that is not readily available as information (see for example Davenport & Prusak, 1998).
The sources of data can be divided to external and internal categories and the type of
data can be distinct to structured, semi-structured or unstructured data. Internal data relates to data inside the organisation e.g. ERP
databases. As for external data, it’s sourced
from outside the organisation, e.g. customer
relationship management (CRM) systems.
Structured data is essentially everything
that is easy to store in relational databases’
rows and columns whereas unstructured and
semi-structured data need more appropriate ways for analysis (Baars & Kemper 2008).
While the utilisation of structured data is
today quite well managed in the regard that
it is accurate and timely, the same cannot be
said about semi-structured data. Even though
semi-structured data is recognised as an important asset for the company, its employment faces technical difficulties as it is not as
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straightforward procedure to apply analytics
on semi-structured data as it is for structured
data (Baars & Kemper 2008). Despite the inability to incorporate semi-structured data
in to organisations information systems, it is
in fact becoming increasingly important for
many organisations.
LaValle et al. (2011) found in their survey
that “strategic information has started arriving through unstructured digital channels:
social media, smart phone applications and
an ever-increasing stream of emerging internet-based gadgets”. Thus the sources and types
of data organisations utilise in their business
intelligence systems is an important factor to
consider when evaluating how organisations
have adopted BI solutions. In addition, it is
interesting to investigate what parts of the BI
process and what technologies organisations
utilise today and for what purposes have they
implemented business intelligence.
We can summarize that the variety and
amount of data available in today’s organisations is rapidly increasing and the organisations need to be able to identify the most important pieces of information and know how
to use them. Thus we are exploring, what kind
of data is included and managed in Business
Intelligence systems and processes in contemporary organizations.

2.4. Business Intelligence in Decision
Making
Decision making in organisations is often
viewed from the perspective of rational choice
theory where different options are evaluated
based on the available information and the
best option is chosen as a result of this evaluation (Shollo 2013, 48). Business intelligence
systems seem to suit well to support this kind
of decision making as they provide more accurate, relevant and up to date information to
the decision makers.
Davenport (2010) brings forth the importance of explicitly recognising how information iscoupled with decision making.
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According to the mainstream BI research,
organisations often consider decision making
as a rational process and assume that if information is available it is being used.
Typically information comes from various
sources, combined to serve a specific area of
business. Automated decisions provide the
tightest coupling between information and
decision making as in this case decisions are
made entirely based on the information. This
approach can be utilised when decisions are
made in an automated fashion, based on certain rules. Most examples seem to come from
financial applications where data is very accurate and decisions are made within strict limits, for example in a credit approval system.
(Davenport, 2010).
While the mainstream of BI research treats
business intelligence systems as rational tools
of analysis and focuses on how to optimise
the process of utilising them, Shollo (2013)
takes a slightly differing view by illustrating
how BI output can be employed in a variety
of ways in decision making. She specifies that
it is the output that decision makers use in
the decision making process rather than the
analytical process that precedes it. Further,
she describes BI output as a “device” in order
to communicate its ability to submit itself to
various purposes of its use.
Shollo (2013) has in addition identified
four tactics for the use of the BI output, besides its solely informative and rational one.
Supplementation became an alternative use
when the output alone wasn’t enough to persuade other decision makers and additional
devices had to be used to achieve consensus. BI
output was also sometimes substituted when
it was seen as containing false information or
when it was generated for political purposes.
Sometimes the output was ambiguous and
left room for interpreting the results conveniently from the decision maker’s point of view.
Those involved in the process of producing
the BI output also had the option to reframe
it by adjusting underlying assumptions and
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predictions in a way that provided an output
that forwarded their own agenda.
The findings above are very interesting,
since they open the discussion of business
intelligence systems as a more subjective and
interpretative approach to decision making.
In order to gain more relevance to practitioners, research should look more deeply at how
management accounting, of which analytics
is becoming a big part of, should be done
(Malmi & Granlund 2009). Hence it would be
beneficial to understand better all the different possible purposes of use and when, how
and where they are applied. Shollo (2013, 236)
proposes for example that it would be fruitful to examine in which situation is each of
the aforementioned tactics optimal and how
do the different uses relate to each other. For
these reasons we are in this study exploring,
how Business Intelligence is actually used in
organizations in decision making.

2.5. Performance of Business
Intelligence
Successful technical implementation of BI is
not necessarily successful from the organisation’s managerial and performance perspective (cf. Yeoh & Koronios. 2010). To determine
whether or not a BI system is improving organisational performance, one must be able
to locate where it is having an impact.
Elbashir et al. (2008) set out to investigate
what kind of effects BI systems have on organisation by studying how different business
processes, e.g. marketing, affect the organisational performance. By pointing at the factors
that increase organisation’s process and overall performance, they highlight the areas that
a BI system should enhance in order to have a
positive impact on the organisational performance. They divided the measures affecting
business process performance, and consequently organisational performance, in to
three different factors all of which proved to
be significant indicators of business process
performance. The three factors are customer

29

NJB Vol. 65 , No.2 (Summer 2016)

Erno Nykänen, Marko Järvenpää & Henri Teittinen

intelligence, supplier relations and internal
efficiency. Customer intelligence refers to
knowing the customer’s habits and being
able to predict their behaviour, thus enabling
proactive decision making. Supplier relations
affect process performance by enhancing
coordination and possibly integration with
suppliers, resulting in better effectiveness
and lower transaction costs with suppliers.
Internal efficiency relates to the processes
within the organisation, e.g. decision making
and manufacturing. They found all the three
factors positively correlating with business
process performance which in turn correlated
positively with organisational performance.
Their main finding is that if one wishes to
achieve better organisational performance
through an implementation of a BI system,
one has to analyse the organisational processes and carefully design the system to support them. Elbashir et al. (2008).
Yeoh & Koronios (2010) have explored
factors that contribute to the success of a business intelligence system. Based on the results
they created a framework with organisational,
process related and technological factors that
contributed to the success of the system. In
order to achieve success in implementing a BI
system, one must thoroughly assess how the
system will and how it should affect the organisation and the processes within. Technological aspects are important as well but they
should only be focused on after the business
impacts are investigated. In their case studies
they found that organisations that first and
foremost focused on the technical issues,
tended neglect the business perspective and
this led to worse implementation results and
even to a complete failure to implement the
system.
Lönnqvist & Pirttimäki (2006) propose
that the value comes from how the user of
the BI system (e.g. mid-tier-manager) perceives the benefits gained from the usage. The
system might produce the most accurate, real-time data in flashy dashboard format but if
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the manager is not able to reap any additional
benefits from this compared to the legacy system that was in use previously, it is arguable
whether BI has any value at all.
For evaluating how the BI process is performing, it should be taken into account perspectives of gathering and storing data, analysing information and using the knowledge
acquired when it comes down to decision
making. In this study we aim to take this balanced approach when surveying the respondents and include different aspects of the BI
system in the questionnaire.

3. Research method
This study aims to describe the current state
of BI in Finland, exploring the organisational
orientation towards business intelligence and
how it is used. This was done by focusing to
the issues: what have been the reasons to use
and utilize Business Intelligence; what kind of
data are used and managed in Business Intelligence; how Business Intelligence are used in
decision making; and how users perceive the
success of Business Intelligence.
The aim of this research is similar to
Kohn & Hüsig (2006) who have analysed the
current state of software adoptions and barriers in German companies. They conducted
explorative field study on software adoption
in German companies, and despite of the low
response rate (n=33; see also Pirttimäki (2006)
n=46), they explored first impression of the
state of developments including business
intelligence and project planning and management software. They also argue that future
studies should be focused on cultural and institutional factors in adoption of softwares as
well as to clarify the national differences.
A survey is unlikely to be able to give a
sufficiently deep understanding of the usage
of BI and the types of effects it is having on
an organisation in order to establish its value
or impact. However, by using survey method,
we are able to shed some explorative light to
the matter and reaffirming previous research
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results or hinting at new directions. For that
purpose an explorative survey method was
chosen as it provides a suitable tool for such
descriptive and explorative approach (see
also Hansen and Van der Stede 2004; and
Davila 2005).
A careful consideration was undertaken
when constructing the survey form, aiming
to ensure sufficient validity and reliability for
the study. The survey form consisted of four
sections. Background information provides
information on the roles and titles of respondents in their respective organisations as well
as the turnover and number of employees employed in the organisations. Organisational
BI orientation consists of questions related
to the drivers and inhibitors behind BI usage.
These questions are able to provide some
insights into the rationales for using or not
using BI; the types of data and different tools
conducting business intelligence activities;
“how” organisations use their business intelligence and for what purposes; how the top
management views BI and benefits whether
or not BI reduced costs, increased revenues,
improved coordination with suppliers or
customer and if it supports the business processes. Personal BI orientation questions were
focused on respondents’ daily activities by BI.
In the last section of the survey the utilisation
of BI in decision making context was under
scrutiny. Uses of BI tackled the questions of
multiple uses of BI whether or not BI was used
in strategic and operations-specific context
and whether or not BI improved the speed or
quality of the decision making.
The survey was carried out as an internet
survey where the 2180 respondents received
an invitation to take part in the survey via
e-mail wherein a link to the survey was provided. The initial invitation was sent on 12th of
February 2015 and followed by two reminders.
The recipients of the survey invitation were
executives and high-level managers in large
enterprises whose turnover were over two
million euros and employed over 200 people.
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Respondents were from different functions of
the enterprise, including top management,
finance and IT. Enterprises spanned over several different industries ranging from manufacturing to financial and insurance services.
As a quantitative study, a comprehensive sample would have been preferred (>100 observations) in order to be able to conduct statistical
analyses of the data. However, as is often the
case with internet surveys, the response rate
remained low (~2 %) and resulted in only 41
observations (n=41). Important aspect to consider is that while the statistics may indicate
significances, they need to be considered as
initial results at best. Still, with 19 content
related questions, of which some were multiple- and other single-choice-questions, this
resulted in approximately 3000 data points
which does provide some tools for reaching
the explorative oriented research objectives.
In explorative spirit, the most basic
method used for analysing the survey data
is describing the frequency distributions of
responses in figures and tables. Especially
when handling relatively small samples, the
frequency distributions present the data
more suitably. Also, as the survey constituted
mainly of nominal and ordinal measures,
arithmetic mean and standard deviation are
not the best choices for describing such data.
Still, they are provided where deemed fitting.
Thus, the explorative analysis of this survey’s
data relies mainly providing frequency distribution descriptions and interpreting them.

4. Findings
4.1. Rationales for adopting, using and
utilizing BI
Our survey focused firstly on exploring drivers
and inhibitors towards business intelligence
in Finnish organizations. Our survey resulted
that rationales for using business intelligence
were mostly argued by the increased business knowledge (78%), improved operational
efficiency (73%) and better decision making
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(76%). Only slightly under half (49%) used BI
because it provided cost savings. Cost savings
are here treated as a very large category as the
saving can drive from decreasing IT costs as
well as from reduced inventory levels. Still, it
seems that operational efficiency (that can include reduced costs) is more important than
the reduced costs alone as a motive. Competitive advantage was also seen as somewhat
frequent motive as 56 % of the respondents
indicated it as a driver for using business intelligence. The preceding are all regarded as
rather rational motives as illustrated in the
figure 1.
In addition to the drivers behind BI the
respondents provided information on the
factors that impair its usage. Slightly over half
of the respondents denoted that data related
issues (58%) or limited knowledge on using BI
(55%) were preventing them from gaining the
most from the BI. Increased costs were of concern for 28% of the respondents. The biggest
obstacles therefore seem to be relating to data
and knowledge of applying BI as 83% of the re-

spondents named at least one or the other as
a factor impairing the utilisation of BI. Some
of the respondents question the business
benefits that business intelligence can offer
and some were concerned about the increases
in expenditures as well but there seems to be
more to overcome in realising the upside potential of BI (see figure 2).
As a special form of BI maturity, the scope
how BI is used in organizations, was examined
from three perspectives: dispersion, pervasiveness and strategic orientation (see Table
1). We found that 39 % indicated that their BI
activities were spread across more than one
department or function while 56 % agreed at
least to some extent that the activities are centralised. This question reflects more “how” the
activities are executed rather than whether
they are executed at all. While it can be argued
that more centralised BI activities may be
broader in scope in a sense that centralisation
can bring a – perhaps more strategic – view on
the whole organisation, it could equally well 19
be that actually decentralised BI activities are

Figure 1. Drivers for using BI
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Figure 2. Factors impairing the use of BI

Figure 2. Factors impairing the use of BI

more deeply embedded in to business pro- activities are at least somewhat pervasive in
cesses all over the organisation.
those companies.
The pervasiveness examines more how exIn the light of strategic orientation refrom three perspectives: dispersion, pervasiveness and strategic orientation (see Table 1).
tensively and widely BI is being used all over sponses indicated that two thirds of the orsupported
objectives
the organisation.
61 %
% agreed
to atthat
leasttheir
someBI ganisations
We
found that 39
indicated
activities were
spread strategic
across more
than one
extent that every division of their respective with BI. This factor contributes to the scope
moretostrategic
orientation
can be in- are
organisationsorused
BI as 27
% disagreed
with as
department
function
while
56 % agreed
at aleast
some extent
that in
theBIactivities
the statement. While dispersion describes terpreted as a wider, organisational approach
to using
rather than
using it rather
for funchow BI is organised,
pervasiveness
is amore
better“how”
centralised.
This question
reflects
theBI,activities
areonly
executed
than
measure for the extensiveness of use in the tion- or division-specific purposes. The results
whether
theyThe
aremajority
executed
While it canthus
be argued
BI activities
suggest that
that more
there centralised
is at least some
straorganisation.
of at
theall.
respondents
agreed with the statement indicating that BI tegic orientation behind BI activities and it is

As a special form of BI maturity, the scope how BI is used in organizations, was examined

may be broader in scope in a sense that centralisation can bring a – perhaps more strategic
– view on the whole organisation, it could equally well be that actually decentralised BI
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The scope are
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in to business processes all over the organisation.

DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

MAINLY ORGANIZED AS A
SEPARATE,CENTRALIZED
FUNCTION.

20 %

20 %

5%

44 %

12 %

3,10

BI IS USED IN EVERY DIVISION
OFYOUR ORGANIZATION.

7%

20 %

12 %

44 %

17 %

3,44

BI IS DESIGNED TO SUPPORT
SPECIFICSTRATEGIC GOALS.

0%

10 %

24 %

46 %

20 %

3,76

BUSINESS INTELLIGENCE
ACTIVITIES ARE
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not solely implemented for operational and
ad hoc purposes.
We also found that in 83% of the organisations BI was considered as a high priority by
top management and a strategic asset for 59%
of the organisations (see the Table 2). These
two factors were also markedly correlated
(correlation coefficient 0,673, p=0,001) and
they can be interpreted as presenting overall
organisational importance of BI. A sum factor
including the preceding two items (Cronbach’s alpha=0,795) has a statistically significant positive correlation coefficient (Spearman’s rho=0,580, p=0,001) with perceived
organisational benefits, indicating that, as
suggested by literature before, organisational
importance is closely related to the benefits
that the BI system offers.
Organisational culture is something that
is undeniably very hard to measure and in this
survey the focus was solely on how fact-based
decision-making and culture is promoted by
the leaders of the organisation. The mean for
this factor (measured by two items in the survey, Cronbach’s alpha=0,759) was 3,94 as 85%
of the organisations scored over 3 on the scale
from one to five. This seems to signal that fact-

based decision making culture is promoted
in the organisations included in this survey.
Like the organisational importance factor
above, this cultural factor is significantly and
positively correlating with the perceived benefits of the BI system (Spearman’s rho=0,594,
p=0,001).
We also explored utilizations of different
tools in BI activity in organisations. Every organisation uses at least the very basic form of
BI, a spreadsheet application. Specialised data
visualisation tools were in use in 83% of the organisations and 59% of the organisations used
dedicated data analysis tools. The more advanced techniques such as data mining or predictive modelling were less frequently used as
they were utilised in 24 % of the organizations.
Only 15% of the respondents indicated that
some form of machine learning or automated
algorithms were in place.
It can be argued that the tools and technologies themselves do not create value. It is
only through the value chain of the organisation that benefits are realised and BI tools and
technologies are only in the supporting role
in that process.

Table 2. The role of BI in organizational decision making processes.
DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

MAINLY ORGANIZED AS A
SEPARATE,CENTRALIZED
FUNCTION.

2%

5%

10 %

56 %

27 %

4,00

BI IS REGARDED AS A
STRATEGIC ASSET
IN YOUR ORGANIZATION.

2%

10 %

29 %

41 %

17 %

3,61

FACT-BASED DECISION
MAKING AND OPERATIONAL
IMPROVEMENTS ARE
ENCOURAGED BY EXECUTIVES
AND MANAGERS.

0%

7%

10 %

56 %

27 %

4,02

IN YOUR ORGANIZATION,
FACT-BASED DECISION MAKING
CULTURE IS PROMOTED.

2%

5%

15 %

61 %

17 %

3,85
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4.2. Types and quality of data

replace information from other sources by
46%. The before mentioned views can all be
interpreted at least to some extent drawing
on the objective nature of BI and information.
Some more subjective and political uses were
also identified as 46% agreed to at least some
extent that they interpreted or altered the BI
outputs to suit their preconception of a problem. However, these results cannot be interpreted as suggesting that half of the respondents use BI in unjustified ways. It can also be
argued that deficits in data or BI systems lead
to outputs that do not reflect the questions
under scrutiny correctly and a manager with
a lot of experience can identify these short
comes.
Data quality in itself can be a multifaceted
factor and could (and should) be given more
emphasis if the technical evaluation of the BI
system was in the focus of the study but here
it is simply measured as accurate and comprehensive data. Slightly over half of the respondents (56 %) agreed to some extent that the
data fulfils these requirements. This does raise
questions regarding how the rest see data as
failing in these respects. Is it not accurate or
just not comprehensive enough? Perhaps it’s

The data that were utilised in organisations
were mainly structured type of data. 95% of
data comes from internal and 83% from external data sources. Also semi-structured data
was somewhat often used in BI activities. 51%
of the respondents indicated that internal
semi-structured data was in use and 63% that
external semi-structured data was in use.
It should be noted however that in this particular question, it was not specified whether
or not the data was stored in IT systems. For
example, an executive can use printed market
reports for activities that do fall under the
definition of business intelligence, such as
reviewing market outlooks, even if that report
is not integrated in to the organizations BI
systems. Thus the results do not represent the
ability of BI systems to use different data types
but rather what types are considered useful
and therefore used in BI activities.
Nearly everyone (93%) agreed to at least
some extent that BI provides objective and
unbiased information (see the table 3). It was
also used as a support for other information
sources by 76% of the respondents. However,
it was also viewed as a tool to dispute and

Table 3. Quality of the data in BI.
DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

AS AN OBJECTIVE AND
UNBIASED SOURCE OF
INFORMATION.

0%

0%

7%

68 %

24 %

4,17

TO SUPPORT OTHER
INFORMATION SOURCES

0%

2%

22 %

51 %

24 %

3,98

TO DISPUTE INFORMATION
FROM OTHER SOURCES

2%

20 %

32 %

41 %

5%

3,27

INTERPRET OR ALTER THE
RESULTS TO BETTER SUIT
YOUR PRECONCEPTIONS.

0%

27 %

27 %

39 %

7%

3,27
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not timely and thus irrelevant? Data are the
building blocks of any BI system and therefore
it could be argued that its quality should be
quite high.
Our results indicate that it’s often not very
easy to get the data from where it is stored to
an application where it could be analysed. Analytics professionals often use dedicated tools
for this and it is likely safe to assume that top
management probably does not possess these
tool or skills to use them and applications
in themselves are not able to do procedures
sufficiently. As such, organisations’ BI systems
appear to fail to provide sufficient integration
with different applications and data sources.

4.3. U
 tilisation in decision
making context
Almost everyone (91%) viewed static reports
often or very often in their work. They were
however less frequently actually generated
by the users as only 44% did this on the same
frequency. 56% of the respondents often performed some form of analysis themselves
and 59% often viewed analyses created by
others (see the Table 4). Interestingly, even if
the percentages are alike there is some variation between respondents as some rarely

performed analyses themselves and still often
used ready-made analyses while some relied
mostly on self-made analyses. Mostly however, those who used analyses made by others,
created them by themselves as well.
Nearly half (48%) of the respondents also
used BI for more continuous process monitoring purposes often or very often. Even predictive analytics or forecasting was used by 41%
at least often and that figure rises to 75% when
those who use it sometimes are included. This
suggests again that there is more to BI than
purely historic reporting. Automation was not
very common use of BI for the respondents as
63% never or rarely used it. 32% indicated that
they sometimes used automation in their
daily work but unfortunately the survey cannot provide more insights regarding for what
exact purposes it is used on these occasions.
The BI utilisation in decision making context was explored by covering the tools and
technique, the purposes and the benefits of
using BI. The answers reflect a wide variety
of decision making situations ranging from
those more operational in nature to more
strategic ones.
The most used form of BI in decision making is viewing generic reports of the organi-

Table 4. Forms of BI analysis and reports.
NEVER

RARELY

SOMETIMES

OFTEN

VERY
OFTEN

MEAN

VIEW STATIC REPORTS

2%

0%

7%

59 %

32 %

4,17

CREATE STATIC REPORTS

2%

22 %

32 %

27 %

17 %

3,34

CREATE ANALYSES USING
VISUALIZATION OR STATISTICAL
TOOLS.

7%

12 %

24 %

41 %

15 %

3,44

VIEW ANALYSES CREATED BY
OTHERS.

5%

7%

29 %

41 %

17 %

3,59

MONITOR ON-GOING BUSINESS
PROCESSES

5%

12 %

34 %

41 %

7%

3,34

APPLY PREDICTIVE ANALYTICS
OR FORECASTING

15 %

10 %

34 %

37 %

5%

3,07

AUTOMATE DECISIONS OR
PROCESSES

39 %

24 %

32 %

2%

2%

2,05
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4.4. Performance of Business
Intelligence

sations operations as 85% of the respondents
this type of BI often or very often and only two
indicated that they never or only rarely used BI
in decision making (see the table 5). This type
of reporting consists usually of items such as
last month’s sales or annual profit development. Also quite frequently used are customized reports or analyses designed to support
decision making as 59% indicated that they
use this type of reporting often or very often
and further 39% used them at least sometimes.
Slightly smaller number of the respondents
indicated that they were themselves creating
analyses to answer emerging needs, 44% often
or very often and 32% at least sometimes. Least
often used was automation by algorithm or
rules as 56% never or rarely used this type of BI
and only 10% indicated that they were using it
often or very often.
The results suggest that for the most part,
BI outputs support decision making by a
wide variety of generic reports and analyses.
Half of the respondents also utilise the more
customised and tailored analyses that are
sometimes produced by the decision-maker
him- or herself. This suggests a slightly tighter
coupling between BI and decision making for
that half of the respondents but the tightest
form of coupling, automation, remains quite
infrequent.

The benefits of the BI system can be difficult
to measure as pointed out by Lönnqvist & Pirttimäki (2006). The respondents were asked
for estimates on whether or not BI a) reduces
costs b) increases revenues c) improves coordination with suppliers d) improves coordination with customers or e) supports business
processes. The responses are summarised below in Table 6.
All of the benefits scored over three on the
scale from one to five, indicating that BI is perceived somewhat beneficial on average. The
strongest benefit appeared to be coordination
with customer (mean=3,88) which suggests
that BI offers information and insights about
customers that would not be available in the
absence of the BI system. Cost reductions were
second-most named benefit of the BI system
with a mean of 3,66. This result is somewhat
more difficult to interpret as BI can potentially reduce costs by a number of different
ways, including everything from reduced software licencing costs to improved operating
efficiency. Overall, all the benefits indicates
that BI systems are beneficial with a mean of
3,57 on the scale from 1 to 5. This sum factor is
used below in the evaluations of scope’s and
top management support’s correlations with
the overall benefits of the BI system.

Table 5. Forms of BI used in decision making
NEVER

RARELY

SOMETIMES

OFTEN

VERY
OFTEN

MEAN

USE READILY AVAILABLE
GENERIC PURPOSE REPORTS.

2%

2%

10 %

56 %

29 %

4,07

USE REPORTS THAT ARE
CREATED WITH A SPECIAL
PURPOSE IN MIND.

2%

0%

39 %

41 %

17 %

3,71

CREATE ANALYSES YOURSELF
TO ANSWER EMERGING
PROBLEMS.

7%

17 %

32 %

34 %

10 %

3,22

USE AUTOMATION OR
ALGORITHMS

37 %

20 %

34 %

7%

2%

2,20
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Respondents were also asked to evaluate
the overall value of their BI system for their
daily work (not limiting to decision making).
Answers are outlined in Table 7 below.
Of the respondents, 78% agreed at least
to some extent that BI improved the speed of
their decision making and 93% said the same
about improving the quality of decision making. These are quite high figures and suggest
that business intelligence is able to provide
significant improvements to the decision
making process. Interestingly, “only” 78% considered BI valuable for their daily work overall. Perhaps the improved quality of decision
making alone is not sufficient for BI to be valuable overall or the frequency of BI utilisation
is so low that some of the respondents felt it

was not providing value on a daily basis. However, in general BI is seen as valuable for the
respondents as on average it was estimated to
be somewhat valuable (mean=4,00).
We also found that users were not satisfied for the user-friendliness of BI systems (see
the table 8). Only 29% agreed to even some
extent with the statement that BI applications
are user-friendly while 32% disagreed. Users
were more satisfied with BI’s ability to fulfil
their information and analysis needs as 51%
agreed to some extent and only 17% somewhat
disagreed with this. It is interesting that while
the users see data- and userfriendliness related problems with BI, they still appear to be
somewhat satisfied with the information they
receive from it.

Table 6. Perceived benefits of the BI system for the organisation
DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

BI REDUCES COSTS

0%

12 %

24 %

49 %

15 %

3,66

BI INCREASES REVENUES

0%

12 %

34 %

39 %

15 %

3,56

BI IMPROVES COORDINATION
WITH SUPPLIERS

7%

15 %

34 %

37 %

7%

3,22

BI IMPROVES COORDINATION
WITH CUSTOMERS

2%

2%

20 %

56 %

20 %

3,88

BI SUPPORTS BUSINESS
PROCESSES

0%

15 %

29 %

46 %

10 %

3,51

DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

BI IMPROVES THE SPEED OF
DECISION MAKING.

0%

10 %

12 %

59 %

20 %

3,88

BI IMPROVES THE QUALITY OF
THE DECISIONS BY SUPPORTING
THEM WITH FACTS.

0%

0%

7%

46 %

46 %

4,39

OVERALL, BI IS VALUABLE FOR
YOUR DAILY WORK

0%

5%

17 %

51 %

27 %

4,00

Table 7. Benefits of the BI system from personal perspective
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Table 8. Usability of the BI system
DISAGREE

SOMEWHAT
DISAGREE

NEITHER
AGREE OR
DISAGREE

SOMEWHAT
AGREE

AGREE

MEAN

THE DATA IS OF GOOD QUALITY
(ACCURATE AND
COMPREHENSIVE):

0%

17 %

27 %

49 %

7%

3,46

THE APPLICATIONS ARE
USER-FRIENDLY.

2%

29 %

39 %

24 %

5%

3,00

THE APPLICATIONS FULFIL YOUR
INFORMATION AND ANALYSIS
NEEDS.

0%

17 %

32 %

44 %

7%

3,41

IT IS EASY TO GATHER ALL
THE DATA REQUIRED FOR
REPORTING OR ANALYSIS.

2%

49 %

24 %

22 %

2%

2,73

IT’S EASY TO SHARE THE
ANALYSES AND INSIGHTS WITH
OTHER USERS.

0%

15 %

27 %

46 %

12 %

3,56

DIFFERENT SOFTWARE
INTEGRATE WELL WITH EACH
OTHER WHEN NEEDED.

12 %

34 %

39 %

15 %

0%

2,56

APPLICATIONS CAN USE MANY
DIFFERENT DATA SOURCES
WHEN NEEDED.

15 %

20 %

17 %

34 %

15 %

3,15

5. Conclusions
5.1. Discussion
The purpose of this study was to explore how
and why are business intelligence systems
implemented and used in Finnish organisations. Nearly every of the organisations stated
that the “efficient-choice”-rationales, as presented by Malmi (1999), were the reasons for
using the BI system. These included improved
business knowledge, better decision making
and increased operational efficiency as well
as creating competitive advantage and cost
savings. Only few respondents gave hints that
“fashion and fad”-rationales had influenced
their BI systems but as Malmi (1999) pointed
out in his study, humans tend to rationalise their choices even if their initial reasons
would have been different. Previous findings
by Hannula & Pirttimäki (2003) were along
the same lines as the ones in this study as the
most cited rationales were focused on realising upside benefits of the BI system, such as

increased operational efficiency, rather than
minimising the downside drawbacks, such as
costs. This was also evident as the respondents
indicated that the biggest challenges in realising benefits from the BI system came from
data related issues and lack of knowledge on
utilising BI. Our results support also previous
findings that top management support and
organisational culture have been found to affect BI activities (Elbashir et al. 2008; Isik et al.
2011; Olszak & Ziemba 2012; Yeoh & Koronios
2010).
Data is arguably the backbone of any
business intelligence system (Baars & Kemper
2008; Bhimani & Willcocks 2014; LaValle et
al. 2011). Traditionally business intelligence
activities have relied mostly on internal structured data in the IT systems, combined with
experience and insight from the organisation (Davenport 2013; Hannula & Pirttimäki
2003). Today however, the organisations are
utilising a wide variety of different data types
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and sources. External structured data usage is
already widespread among the surveyed companies and internal and external semi-structured data is also being used quite extensively, roughly by half of the respondents. All
the different types and sources of data do not
necessarily need to be incorporated in to organisation’s IT systems as long as they are systemically utilised in the business intelligence
processes, ensuring that organisations use all
the operationally and strategically relevant
data that is available. It is of course difficult if
not impossible to evaluate whether or not the
data potential is exhausted to the point that
the marginal costs exceed the benefits but
the fact that a wide variety of data types and
sources are used, indicates that the potential
is acknowledged and acted upon in the companies.
The analysis of the data, or transformation
in to information, is conducted in a variety of
ways in the organisations. Traditional spreadsheets continue to dominate as the ubiquitously utilised form of analysis but dedicated
data visualisation tools were also used in eight
out of ten surveyed organisations and specialised analysis tools in six out of ten. This may
be due to the increasing number of different
data types and sources as traditional analysis
methods provided by spreadsheets no longer
cope with the changing requirements. These
methods include data mining, predictive analytics and other methods that are often coupled with large sets of data. These findings are
largely in line with previous ones by Kiron et
al. (2011) where these different methods were
quite similarly distributed across organisations. Only few organisations indicated that
some type of machine learning or automated
optimisation was implemented. They present
the current cutting edge technologies and
require rigorous IT systems and it is thus not
very surprising that their deployment is not
very widespread. It should be noted however that merely applying advanced tools
and technologies does not create value for
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the organisations as the survey did not find
any significant correlation between the tools
used and the benefits reaped. Information
technology systems play an important but
ultimately a secondary role in the value chain
of an organisation by supporting the primary
activities as Porter (1985) puts it. Thus they
are required for creating the value but do not
drive the value-creating process.
Shollo (2013) and Davenport (2010) criticise often assumed view that once business
intelligence tools are in place, they are utilised
and therefore provide benefits to the organisation. The survey conducted for this study
focused on exploring one of the most cited
uses of BI: decision making. Following Davenport’s framework for coupling BI with decision making, a great majority of respondents
utilised the loosely-coupled approach as they
often relied on generic reports in supporting
decision making. Still, half of the respondents
also utilised BI with tighter coupling, structured human decisions, by using customised
analyses and reports for certain problems and
even creating ones themselves but the tightest
form of coupling, automated decision making, remained quite infrequent among the
respondents of this study. The results suggest
that the decision makers do actually utilise BI
rather frequently but the question remains;
how is it used?
Tyrväinen (2013) explored the functions
where BI was used in organization and for
which purposes BI was used (business surveillance, strategic planning, financial forecasting, budgeting, predicting the future, goal
setting and personnel management). In our
study we have particularly explored why BI
has been implemented and how it has been
implemented (reasons) and used in organizations (maturity).
The ways for using BI in decision making
were also explored in this study. Business
intelligence was seen mostly as an unbiased
information provider as nine out of ten respondents agreed with this view. However,
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more political and possibly biased uses of
BI also emerged as more than half of the respondents admitted that they interpreted or
even altered the BI outputs to better confine
to their views of the matter. The reasons can
be multifaceted and perhaps the aforementioned challenges in data quality and lack of
knowledge on applying BI attribute to it as
well. A more in depth study, like a case study
is certainly required to further examine these
perspectives.
The reasons for using BI in decision making were clear among the respondents as
nearly everyone found BI improving the speed
or quality of the decision making process.
Eight out of ten also found BI to be valuable
for their daily work overall which is to say
that at least on personal level, the benefits
of BI are being realised. But as promoted by
Shollo (2013) and Davenport (2010), the benefits seem to be realised only through actually
using the BI tools. Individuals making more
frequent use of BI also perceived stronger
benefits for them and better usability of the
BI system likewise seemed to have an effect
on the perceived benefits, much like Isik et al.
(2011) also found in their study. This linkage
between using the BI systems and perceiving
the benefits from it calls for further examination on how exactly are the benefits realised
and why others are not using the BI systems,
hence also not receiving the benefits from it.
Our results highlight the use of business
intelligence systems in other organizations
than in top 50 Finnish enterprises (cf. Hannula & Pirttimäki 2003, Hannula & Pirttimäki
2005, Pirttimäki 2007, Tyrväinen 2013). Nearly
every organisation in our survey indicated at
least some benefits from their BI systems but
the strength of these benefits varied. Benefits
relating to realising the upside potential (e.g.
increased revenues or improved coordination
with customers) appeared to be more substantial than those concentrating on minimising costs. Previous studies have found several
benefits derived from the BI systems (Elbashir
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et al. 2008; Isik et al. 2011; LaValle et al. 2011;
Yeoh & Koronios 2010). This study fell mostly
in line with previous findings as organisational, rather than technological, factors were
found to be important for the benefits perceived. Organisational importance (including
top management support) and culture were
both found to be closely related to perceived
benefits for the organisation, results akin to
what has been suggested previously in the literature. Even if the technological aspects did
not arise as significant factors, they should
not be discarded as entirely unimportant.
However, the findings do further underline
the importance of organisational factors of
the BI system and suggest that they are more
important for the overall success than the
technological ones. The distinction between
technological and organisational perspectives is however not as strict as presented
above but rather they are interrelated and the
nature of their relationship is not likely to be
depicted in fullest of diversity in a simple survey study (c.f. Granlund 2011).
Our study also highlights the evaluation
and performance of the BI systems in decision
making both at the organizational and individual levels. At the macro level (at the organizational level) the use and spread of business
intelligence systems in decision making depends on organizations strategic orientation,
whereas at the micro level (at the individual
level) the use of the system depends on the
end users’ evaluation how BI system can add
value in decision making situations.

5.2. Limitations and future research
opportunities
The validity of this study has been ensured
by careful literature review, covering the
most important perspectives to business
intelligence. However, the small number of
respondents (n=41) does result in inherent
randomness and reliability issues in the data.
The results do not have the explanation power
they would have in a more comprehensive
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sample. In this sense, we may say that this
study reminds the quantitatively oriented
field study approach and provides an explorative state of the art of the BI usage in Finland.
Doing this it provides also several further
questions to be studied in the future.
This study has but scratched the surface
of business intelligence in Finnish organisations and there remains an ample amount
of research to conduct. Firstly, an in-depth
examination of how and for what purposes is
BI used in organisations is needed to further
clarify its role in the decision making process
and in organisations overall. Also, more emphasis could be given to how controllers and
other finance professionals view BI as only
five respondents from finance function were
included in this study. Arguably, modern
finance function could benefit from BI e.g.
in budgeting, forecasting and performance
management and it would be interesting to
examine to what extent this is the case in today’s organisations.
Business intelligence studies have been focused into the use of BI systems. However, we
argue that it is also necessary to pay attention
to the BI system implementations. This is especially due that in smaller size organizations
there are scarce resources for development
projects. This is relevant future research issue
also from management accountants’ point of
view, because half of their time is used working with various management control systems
(see. eg. Granlund, 2011)
We also explored the perceived quality of
the data of BI systems. The quality of the data
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was perceived to be good also in our study,
but reason why the data was good for decision
making was not explored. This might also be
one interesting future research topic.
Business intelligence can be perceived
either as a process or as a system. There are
several definitions on business intelligence in
prior literature and the clear definition seems
to be difficult to define (see also Pirttimäki
2006). We argue that the practices in different
environments and in different type of decision
making situations shape our understanding
how BI systems are perceived and defined.
This is supported by the findings that there
can be several data sources simultaneously.
Sometimes we are using spreadsheets, sometimes ERP systems, BI systems or some other
reporting systems, for supporting decision
making situations. Thus we can argue that
the use and definition of business intelligence
depends on a decision making situation, decision type and decision-making process.
We’d like to conclude by hoping that in
part, this study has forwarded the agenda
of bringing research closer to practitioners
(Malmi & Granlund, 2009) and that the findings are of relevance for larger audience than
the academia alone. Business intelligence
research seems to be at the advanced level in
Finland, but it is important that discussion
on BI issues and research methodologies will
continue. Our study has shown that there
is also need for more in-depth studies, and
particularly in small and medium sized companies.
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