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Accelerating digitalization as well as increased adoption and better affordability of IOT-sensors will 
continue to bring more and more data for organizations in different industries to use in decision making. 
Although much data is being collected, the effective use of data itself is often being neglected. To gain 
greater benefit from the data, organizations not only need to start using modern decision support system 
tools such as business intelligence (BI) and business analytics (BA), but they most likely also need to 

change their organizational culture to support data-based decision making in order to start using these 
systems more effectively and comprehensively. The main objective of this study is to address the 
potential of business intelligence and business analytics in the Finnish water sector.  

The study consists of a theoretical part and an empirical part. The theoretical part consists of a literature 

review and it clarifies the terminologies related to BI and BA and presents some of the best practices 
related to topic. The empirical part focuses on Finnish water utility sector as a business case. It includes 
a qualitative case study based on both professional literature and an interview survey. The interview 
survey was held as a semi-structured theme interview and it was followed with a BI maturity assessment. 

Both BI and BA have their role in refining data and transforming it into higher levels of information; BI 
by giving data both meaning and context and bringing the right information at the right time to the right 
person while BA focused more on applying more sophisticated mathematical and statistical methods on 
data to answer even more complicated and future oriented questions and to give action proposals. Finnish 
water sector was found to be facing challenges in multiple areas, biggest one being with the aging 

infrastructure. In terms of data utilization, the interviewed water organizations were positioned on the 
lowest two maturity levels in Gartner's BI Maturity Model. Lack of data integration, lack of real-time 
data and issues with data quality hindered the potential data utilization while a need for cultural change 
as well as new talents with analytical capabilities. Although data utilization was faced with multiple 
difficulties, both BI and BA have a great potential in water sector context. Water-organizations should 

create data integration among data sources and start with implementing a basic BI system where this 
data could be more easily explored while simultaneously shifting towards more data-based decision 
making culture. To reach higher value, as a second step the BI system could be further expanded with 
analytical functionalities to reach the benefits of BA, creating an integrated BI and BA system while 

simultaneously acquiring analytical capabilities needed to bring next level insights from the data. 
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Kiihtyvä digitalisaatio sekä IOT-sensoreiden yleistyminen tuovat monilla eri toimialoilla toimivien 
organisaatioiden käyttöön yhä kasvavissa määrin dataa jalostettavaksi, hyödynnettäviksi ja käytettäviksi 
päätöksenteon tukena. Vaikka dataa ja tietoa kerätään varsin aktiivisesti, se tehokas käyttö usein 
unohdetaan. Tehokkaan datan hyödyntämisen saavuttamiseksi ei riitä pelkästään liiketoimintatiedon 

hallintaan (BI) ja liiketoiminta-analytiikkaan (BA) perustuvien nykyaikaisten työkalujen käyttö, vaan 
usein tarvitaan myös organisaatiokulttuurillista muutosta kohti tietoihin perustuvaa päätöksentekoa, 
jotta datan ja tiedon kokonaisvaltainen ja tehokas käyttö voidaan saavuttaa. Tämän tutkimuksen 
päätarkoituksena on käsitellä BI:n ja BA:n käyttöä suomalaisessa vesihuoltokontekstissa. 

Tutkimus jakautuu teoria- ja empiriaosioon. Teoriaosio koostuu kirjallisuuskatsauksesta, jossa 
pureudutaan BI ja BA -termeihin, niihin liittyvään käsitteistöön sekä käsitellään samalla niihin liittyviä 
kirjallisuudesta löytyneitä parhaita käytäntöjä. Empiirinen osio pureutuu suomalaiseen vesihuolto 
sektoriin toimialana laadullisen tapaustutkimuksen, haastattelututkimuksen sekä tiedon hyödyntämiseen 
liittyvän kypsyysanalyysin kautta.  

Käsitteinä BI ja BA ovat moninaisine tulkintoineen hyvinkin päällekkäisiä. BI keskittyy tuomaan oikean 
tiedon oikeassa muodossa oikealle ihmiselle oikeaan aikaan, kun taas BA jalostaa dataa tilastollisia ja 
matemaattisin menetelmin sekä hakee vastauksia monimutkaisempiin ja tulevaisuuteen suuntautuneihin 
kysymyksiin tarjoten konkreettisia toimintaehdotuksia ongelmiin. Suomalaisella vesihuollolla on edessä 

haasteita monella osa-alueella, etenkin ikääntyvän infrastruktuurin kanssa. Haastatellut vesihuolto-
organisaatiot sijoittuivat Gatnerin BI-kypsyysmallin perusteella tehdyn kypsyysanalyysin perusteella 
kahdelle alimmalle kypsyystasolle. Tietolähteiden integraation puuttuminen, puutteet datan 
reaaliaikaisuudessa sekä ongelmat datan laadussa haittasivat haastateltujen vesilaitosten nykyistä datan 
hyödyntämistä. Haastatteluissa nousi esille tarve niin kulttuurimuutokselle kuin myös uusille 

analyyttisille kyvykkyyksille toimialalla. BI:lle ja BA:lle voidaan silti nähdä potentiaalia toimialalla. 
Hyötyäkseen näistä tulisi vesihuollon ensin luoda integraatio tietojärjestelmiensä välille, ottaa käyttöön 
perus-BI työkalu samalla vahvistaen tietopohjaista päätöksentekokulttuuria. Tämän jälkeen BI-
työkaluun voitaisiin laajentaa sisällyttämällä siihen analyyttisiä toiminnollisuuksia. Sulautettu BI:n ja 

BA:n kattava järjestelmä toisi yhteen molempien menetelmien tarjoamat mahdollisuudet ja sen tehokas 
käyttö toisi datasta saavutettavan arvon seuraavalle tasolle. 
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1 INTRODUCTION 

This thesis starts with an introduction chapter. This chapter presents a short background 

for the thesis work. It introduces the research objective, research questions of this thesis 

while moving on to the research methodology and delimitations and finally introducing 

the structure of this study.  

1.1 Research background 

Today’s both rapidly and constantly changing business environments combined with 

increased competition force organizations to continuously monitor both their customers 

and their external environment more in order to stay competitive and to seek new ways 

to work more efficiently while taking advantage of opportunities and preparing for the 

possible threats. Both timely and efficient use of relevant information are considered to 

be key factors in corporate success and competitive position. (Lönnqvist & Pirttimäki 

2006) 

Simultaneously as our world is digitalizing at a high rate, becoming increasingly 

instrumented, interconnected and intelligent, even more and more data will become 

available for organizations to collect, refine and utilize to improve their business 

processes and increase their business performance. Increased use of IOT sensors has been 

argued to lead into new kind of industrial revolution where data utilization becomes a key 

to success and data is being seen more and more important as an asset. (Pavkov et al. 

2016) 

Refined information can deliver actionable insights for decision makers across the entire 

level of organization to optimize their performance. Optimizing performance can be seen 

as an ability to line up resources, opportunities and execution for optimized outcomes. 

That is why especially today every decision maker in every organization should be able 

to access real-time information to gain understanding on how their organization is doing 

and why. (Nastase & Stoica 2010) 

The value of data has already been recognized while data is being collected in over 

increasing amounts. Organizations in a variety of different industries are nowadays 
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actively collecting and utilizing the available data to support their decision making 

processes. It is true that data itself can be seen to include some sort of value in it but even 

more important for organizational performance is to find out ways to further refine it and 

transform data into higher levels of information and knowledge. More adequate and valid 

information supporting the decision making lead organization into better decisions, 

whereas better decisions lead into better actions which drive the organization towards 

better overall performance and thus create value. This process of collecting and 

combining data from variety of sources and refining them into higher level of information 

can create even greater value than data alone only stored in a data warehouse could ever 

accomplish. 

Business intelligence (BI) as well as business analytics (BA) are both pretty recent terms, 

BA being one of the most hyped terms in context of business literature in 2010s. Both of 

these concepts can be considered as tools that can be utilized in decision making processes 

to achieve better decisions. Both BI and BA start with the data as their main source. In 

order to transform data into appropriate actions it is also crucial to first determine what 

needs to be achieved so that the value can be discovered. Data is valuable if it can be used 

to support decision making and even more valuable if it leads organization into better 

decisions and actions. 

The water-utility sector in Finland has been stated to be stagnated while leaving behind 

in terms of digitalization compared to other industries and also when compared to water-

utilities in other northern countries (IWA 2018; Pisara 2018). Although business 

environment and operation in water sector can be seen pretty constant and stable 

compared to other industries, the water infrastructure in Finland in being predicted to be 

facing variety of challenges, the biggest one being the aging infra and the over exploding 

maintenance debt (Heino et al. 2011). With this and other possible upcoming challenges 

in mind, this study tries to form a basic understanding on the possibilities of BI and BA 

in Finnish water sector contexts by exploring the current challenges that the sector is 

facing both in business perspective as well as in terms of data utilization.   

As previous studies, Heino et al. (2011) have investigated the possible challenges related 

to Finnish water and wastewater services for the next 20-30 years. Data utilization in 

water utility sector has been under research by Sirkiä et al. (2017), although their study 

focusses more on analyzing the current role of data assets and information systems in the 
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water sector. This study focuses more on mapping the possible obstacles and challenges 

related to data utilization while it also bringing up the possibilities that BI and BA could 

bring to the industry. 

1.2 Research objective, questions, methodology 

The main research objective is to explore the possibilities how business intelligence and 

business analytics could be used in Finnish water utilities to achieve better decisions 

making. Based on the research objective and in order to solve it, a total of three research 

questions have been formed. The first research question (RQ1) is more focused in 

clarifying the theoretical background related on BI, BA and decision making whereas the 

next two research questions (RQ2, RQ3) focus more on mapping the Finnish water utility 

sector from the perspectives of business environment and data utilization. The objective 

is approached with a literature review over BI and BA, a qualitative case study over the 

industry as well as with an interview survey combined with a maturity assessment 

focusing on the current data utilization in the interviewed water organizations. The study 

includes total of three research questions (RQs). 

RQ1: What are business intelligence (BI) and business analytics (BA) and 

how to successfully use them to improve decision making?  

RQ2: What is the current state and what are the future trends and 

challenges influencing the Finnish water sector? 

RQ3: What is the current state of data utilization in Finnish water utilities 

and what challenges are they facing? 

Theoretical part starts with the literature review which answers to the first research 

question. The empirical part starts with the qualitative case study that focuses on the 

industry and maps out the current state, future trends and challenges influencing the 

industry while answering the second research question. 

In the interview study a total of four Finnish water organizations were interviewed on 

their current data utilization by using a semi-structured interview with a questionnaire 

that was based on Gartner’s BI & PM maturity model. Based on the interviews a maturity 
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assessment was made to evaluate the maturity of data utilization as well as to discover 

the challenges related to data utilization. This part of the study answers the third research 

question. 

1.3 Delimitations 

This study focuses more on the non-technological and managerial aspects of BI and BA 

while it does not go into greater detail with their technological aspects. As for the 

empirical context this study focuses purely on public water utilities that have their main 

purpose to serve the water needs of public customer instead of the needs of industrial 

facilities. As a geographical constraint, the research aims to emphasize the water sector 

in Finland, but it does not necessarily mean that the result of this study would not be 

usable in other regions and countries. The interview study focused mainly on the large 

water organizations with greater resources available than the smaller ones and it should 

be kept in mind that the smaller organizations might be much further behind in terms of 

data utilization than the interviewed organizations. In the interview study all the 

interviewees were top level managers which might have influenced on results from the 

survey; however, the questions were purposely made for the top management level in 

mind. For an interview aimed for the lower level of organization would have needed a 

slightly modified and more concrete questions. 

1.4 Structure of the study 

This study consists of three main chapters (2, 3 & 4), which of each focus on their own 

research question. Study start with an introduction whereas the main chapters are 

followed by discussion and conclusions chapters. The structure is presented as an 

input/output –table in Table 1. 
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Table 1. Structure of the study presented as an input/output –table. 

INPUT  CHAPTER  OUTPUT 
BI and BA literature, 
scientific articles etc. 

 2. Business intelligence 
and analytics 

 RQ1: What are business 
intelligence (BI) and business 
analytics (BA) and how to 
successfully use them to 
improve decision making? 

     Professional literature 
and articles on Finnish 
water sector 

 

 

 3. Glance at water utility 
sector 

 RQ2: What is the current state 
and what are the future trend 
and challenges influencing the 
Finnish water sector? 

     An interview survey 
based on Gartner’s 
BI&PM maturity 
model 

 4. Current data 
utilization in Finnish 
water utilities 

 RQ3: What is the current 
stage of data utilization in 
Finnish water utilities and 
what challenges are they 
facing? 

     Chapters 2, 3 & 4 
outputs 

 5. Discussions and 
conclusions 

 Key findings and new 
knowledge claims 

 

The theoretical part includes a literature review that presents the important theoretical 

concepts related to the study. The second chapter is the first main chapter and presents 

the theoretical background of data-driven decision making, clarifies BI and BA 

terminology as well as presents some of the best practices related to these topics found in 

the literature. The first section will familiarize the reader with BI and BA while answering 

to the first research question. 

The third and fourth chapters are empirical and focus on mapping the empirical 

background of Finnish water sector. Third chapter explains the current stage of water 

utility sector based on the relevant water sector specific professional literature while the 

fourth chapter maps out the current data utilization in Finnish water utilities with an 

interview study. The key findings and new knowledge claims are being summarized in 

discussions and conclusions.  
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2 BUSINESS INTELLIGENCE AND ANALYTICS 

In the modern world only uncertainties and changes are constant. In order to stay 

competitive in continuously changing environment, one needs to both track and 

understand one’s performance, seek ways to improve as well as to respond quickly into 

changes in the environment to seize the opportunities and prepare for the upcoming 

threats. Improved performance leads to improved probabilities for an organization to 

meet its goals. Correct and timely decisions are crucial for organizations future and that 

is where both reliable and accurate data, information as well as knowledge are needed. 

Pavkov et al. (2016) argue that information has always been crucial for running a 

successful business in all sectors of the economy, education, science, healthcare, state 

administration and other business areas and that today there is even more growing need 

for effective business information systems (BIS). 

Business intelligence (BI) and business analytics (BA) can be seen as the relatively new 

and widely hyped business tools made to help, guide and drive organizations towards 

better decision making and improved performance by fostering actionable insights from 

collected data. BI, BA and other of such BIS related technologies help organizations to 

understand their current business, business environment and customers better, prepare for 

threats and take advantage of opportunities. There is evidence that top-performing 

organizations are making decisions based on analysis at more than double the rate of 

lower performing organizations. Analytic insights are nowadays being used not only to 

guide organizations future strategies but also to guide day-to-day operations (LaValle et 

al. 2011; Sharma 2014).  

Terms of BI and BA are often being used in various contexts as each other’s synonyms. 

There is also a lot of confusion over these two terms and clarification on this matter would 

be welcome. In this chapter of the study, the focus is to clarify what BI and BA are, how 

they are being conceptualized, what relation do they have on decision making and how 

can they be successfully used for better decision making.  

This chapter is divided into five sections. The first section focuses on data-driven decision 

making whereas the second and the third focus each individually on defining BI and BA. 

Fourth section focuses on BI and BA on the value creations perspective while it also 
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covers some of the best practices for maximizing the benefits. Final section draws a 

verdict over the theoretical part. 

2.1 Data-driven decision making  

The purpose of decision making is about finding and choosing courses of an actions that 

meet with the defined objectives. The difficulty of making decisions depends both on 

how clearly defined objectives are as well as on how well-known are the alternatives for 

achieving those goals (Choo & Johnston 2004). While decisions can be big or small, they 

are also being made at various organizational levels depending on situation. In an ideal 

world, a fully rational decision would require a full study over all the possible alternatives, 

reliable information as well as over all the possible consequences of these various 

alternatives as well as the possibility of evaluating their final outcome. In the real world, 

however, time is limited and such requirements for gathering and processing information 

to achieve fully rational decisions are yet unrealistic. This is why in decision making one 

needs to both make simplifications on the issues and settle for the information that is 

available for making the decision (Simons 1957). 

Before diving further into world of BI and BA, it is first crucial to gain a basic 

understanding under the decision making itself. This section introduced the levels 

decision making, the process of decision making as well as emphasize the fact-based 

decision making and how it can be achieved while also taking a look at relationships 

among data, information, knowledge, and wisdom. 

2.1.1 Levels of decision making 

According to Pirttimäki (2007), information is one of the most crucial factors influencing 

the economic growth of an organization and thus it is important that decision makers in 

the whole organization to be easily accessed to relevant information they need to make 

their decisions. As decision making occurs in different levels of organization, decisions 

can be further classified into different levels. According to Taylor and Raden (2007) 

managerial decisions can be broadly classified into three categories; strategic, tactical and 

operational decisions. This classification is divides decisions based on the value of each 

decision made and the number of times such a decision is made by an organization 
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(Taylor 2012). The levels of decision making in a decision making triangle can be seen 

in the figure below. 

 

Figure 1. Levels of decision making. (Taylor & Raden 2007) 

Strategic decisions can be seen as the high-value and low-volume decisions that draw the 

greater guidelines for the whole organization. In strategic decision a lot of information 

from multiple sources is being assembled and analyzed while many alternative options 

for actions are being considered. These are typically one-off, ad-hoc decisions made by 

senior management or the executive team of an organization. Once the decision is made, 

it is never made again in the same context and they lack the element of repeatability. 

(Taylor 2012) 

While strategic decisions were more focused on the big picture, tactical decision are those 

that are more focused on management and controlling. Tactical decision can be seen as 

medium-value, medium volume decisions that still have a significant business impact. 

These decisions also involve data and analysis, typically made in management or 

knowledge worker positions. Unlike strategic decision, similar tactical decisions are 

being made repeatedly in business operations both on weekly and monthly bases and 

same or very similar analysis are performed each time. (Taylor 2012) 

Operational decisions can be considered to be at the lower end in terms of individual 

decisions value, but they are made in very high volumes as they include all day-to-day 

decisions. These decisions are critical for the effective operation of an organization and 

Strategic
decisions

Operative decisions

Tactical decisions
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because of the high numbers they are made, the consistency of making them is also 

critical. The consistency in operational decision making is typically ensured by 

developing policies and well-defined decision making criteria that act as guidelines 

decision making as well as define the characteristics of the operational decision making. 

The set of guidelines and policies also strongly define their characteristics. Despite their 

low individual value, when summed together operational decisions become extremely 

valuable. (Taylor 2012) 

For decision making at all of these levels, humans are limited by three things; cognitive 

limitations of their minds, the finite amount of time they have to make decisions as well 

as by the information they have to make the decision (Guy et al. 2012). Using applications 

that make the data available at the right time in the right place, where decisions are about 

to be made, not only makes more relevant information available for decision making but 

it also leads to that less time is needed for information search and more time is available 

for actually going through the possible options and for actually making the decisions. 

Visualization of information also fights our cognitive limitations as a picture can be worth 

a thousand words. When lacking the information needed for decision making, decisions 

are more prone to be made based on intuition. Sometimes the information is there 

available but instead of using it, previous success using intuition feed the decision maker 

to trust his/her guts. Studies have shown that making decisions based on intuition usually 

leads to sub-optimal results. (Guy et al. 2012) 

Decision making requires information. Pirttimäki (2007) divides business information 

into external and internal information. Internal information typically consists of 

company-specific information related to production, sales figures, and know-how of 

employees while external information consists of information related to business 

environment, technological advances, competitors, partners and customers. Pirttimäki 

(2007) argues that information needs at different decision making level differ in terms of 

external and internal information. At the operational level, the internal information is 

considered more important than external information whereas wise versa at the strategic 

level, the external information is considered more important (Pirttimäki 2007). There is 

also other characteristics in which the information needs typically differ in different 

organizational levels. Bocij et al. (2003) presents six more characteristics including 

attributes of time period, frequency, certainty, scope as well as detail. Strategic decisions 
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focus on wider time period with wider scope of information that is more summarized than 

detailed whereas operational decisions are done more frequently, and the used data is both 

more certain and detailed. Tactical decisions can be seen to run somewhere in between. 

All the perceived characteristic over information needs are being summarized in the table 

below. 

Table 2. Information needs at different levels of decision making. (Bocij et al. 2003) 

Management 

level 

Time 

period 
Frequency Source Certainty Scope Detail 

Strategic Wide Infrequent 
Mainly 

external 

Less 

certain 
Wide Summarized 

Operational Narrow Frequent 
Mainly 

internal 

More 

certain 
Narrow Detailed 

 

As the Table 2 shows, characteristics of information needs vary among decisions at 

different organization levels. Now that more and more data is available, not only 

important to make valid information available for every level of decision making level in 

the organization for all those who need it while also to support and reinforce fact-based 

decision making culture. Information can also be divided into different levels which next 

section presents.   

2.1.2 Levels of information 

Like decisions, also information can be divided into different levels. The data–

information–knowledge–wisdom hierarchy (DIKW) is one of the fundamental, and 

widely recognized models in the information and knowledge literatures and used 

implicitly in definitions of data, information and knowledge in textbooks in information 

management, information systems and knowledge management (Käpylä & Salonius 

2013; Rowley 2007). The DIKW hierarchy model includes total of four layers of 

hierarchies including data, information, knowledge and wisdom. Each layer adds certain 

attributes over and above the previous one. Data is in the lowest level in the hierarchy, 

information adds meaning and context, knowledge adds how to use it and wisdom adds 

when and why to use it (Jifa & Lingling 2014). Rowley (2007) argues that different 
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information levels vary in terms of meaning, applicability, transferability, value, human 

input and structure. With these variables, Rowley introduces a variation of DIKW model 

called “Wisdom hierarchy”, that is being presented in the figure below.  

 

Figure 2. The wisdom hierarchy. (Rowley 2007) 

The wisdom hierarchy suggests that there is more data than information, more 

information than knowledge and more knowledge than wisdom and that wisdom is only 

attained after much processing of data, information, knowledge and that this process starts 

with data (Rowley 2007). Although wisdom is considered to have the highest value, it is 

considered to be hard to measure. It is also worth noticing that not all the things that are 

easily measurable are necessarily relevant while vice-versa, neither all the things that are 

hard to measure are necessarily relevant. Data becomes valuable only if one can turn it to 

higher level of information that can be turned into concrete actions. In order to reach that 

level, it is first important for one to work out on what is wanted to be achieved with data 

to find its value. Data becomes truly valuable if it helps organization to achieve better 

decisions. (LaValle et al. 2010) 

2.1.3 The Hourglass Model of Decision Making 

Based on this understanding a new conceptual model was conducted both form Taylor's 

and Raven's decision making categorization model and from DIKW information 

hierarchy model. This new model, the Hourglass Model of Decision Making (HMDM) 
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illustrates the relationship between data and decisions; decision making process links both 

hierarchy triangles of information with decisions together. The HMDM model is being 

shown in a figure below. 

 

Figure 3. The HMDM model. 

In this model, unlike in a typical hourglass the sand grains are being replaced with ‘grains 

of information’ that due to gravity are being drawn to the bottom of the hourglass. As like 

in a real hourglass, one needs to make work against the gravity to bring grains into higher 

levels in gravity, likewise in this model in order to bring grains of information closer to 

decisions, one has to work on bringing the information grains from lower levels of 

information into higher levels of information. The higher and the closer the grains of 

information get to neck of the hourglass, the more likely the grains of information will be 

used for decision making. As more and more grains of information get through the neck 

of the hourglass, more and more decisions in all different levels of decision making on 

the upper part of the hourglass are being based on data, information and facts rather than 

intuition and this drives the whole organization into better decision making and increased 

overall performance. 
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2.1.4 Towards a fact-based decision making / analytical culture 

BI and BA, both contain components from technology, people and processes. All these 

three components include their own implementation challenges, and it has been argued 

human part to be the most difficult one to be dealt with. In the end, workers have a lot of 

volition over what they will and won't do and therefore the success of implementing relies 

on them and the lack of commitment over BI and BA systems is often seen as the most 

occurring factor causing these systems not to reach their full potential. Being an analytics-

based organization not only requires hiring of new people with specialized skills, but 

more importantly, it involves getting existing employees to change their mind-sets, learn 

new skills, and embrace new business processes. To change the way how people work 

not only requires giving them easy access to accurate data, user-friendly data analysis 

tools, and user training, but by the end of the day it also requires cultural changes to 

happened inside organization. Having the right data and the right technology is a 

necessary, but not sufficient – having the right mind-set is equally and often even more 

crucial (Watson 2016). Also, Popovic et al. (2012) emphasize that organization culture 

plays a major role in how much information is being used in decision making. 

Implementation of BI and BA will change the way decisions and other work-related 

activities are being made; although intuition and experience will still have important 

roles, facts rather than “gut feelings” will become the basis of decision making. Active 

use of BI and BA will eventually turn the whole organization into more fact-based 

decision making culture, which is crucial in order for BI and BA to deliver their full value. 

Making a change towards fact-based decision making culture is not an easy task. Previous 

successful experience in decision making not only serves as reasons to justify the current 

decision making processes but it rises questioning and resistance towards the need of 

change. Others may also lack the skills, training, aptitude, or motivation to make the 

change. Watson (2016) lists six approaches how organizations can facilitate cultural 

change towards fact-based decision making; use of dashboards and scorecards as a 

starting point, focus on early wins, ask what analytics were used with the decision, 

empower operational decision making, provide incentives to change as well as employee 

replacements. (Watson 2016) 

Dashboards and scorecards can be seen as a good starting point to provide a relatively 

easy introduction to analytics, since they are easily understood, and can also change 
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behavior, creating a fact-based decision making culture inside organizations. When 

people are given information about their performance, they know what they are 

accountable for and strive to perform better on the metrics used in their personal 

dashboards and scorecards. (Watson 2016) 

Since justifying BI and BA systems may be very challenging, at least for the most 

skeptical employees, one approach to win the challenging atmosphere is to first focus on 

creating early success in order to demonstrate the value of BI and BA systems. New 

strategies are often met with skepticism and it would often be wise the initial projects 

were begun under a veil of secrecy and only after the projects resulted in significant 

financial “wins” the strategy would be announced and promoted throughout the 

organization. This not only applies implementing BI and BA systems but also while 

facilitating organization towards fact-based decision making culture. (Watson 2016) 

One way to turn employee's focus into fact-based decision making is simply asking 

employees frequently what information was used in arriving at a recommendation or 

decision. Danger of drifting into side tracks also occurs in group decision making; all too 

often people lose their fact-based nature during meetings. One simple way to increase 

fact-based discussions in meetings is to give people less time to talk in meetings unless 

they have data to support their assertions. Repeated questions about the facts behind 

decision making will change the way people behave which eventually leads to bigger 

changes in organizations decision making culture. (Watson 2016) 

Sometimes heavy investments on BI and BA don’t show up in their full potential while 

in reality the implementation to the operational level may be unfinished. Many 

organizations could easily improve their performance by focusing more on how 

operational data can improve daily decision making. On operational level workers are too 

often firstly lacking access to proper information, secondly, they are missing the power 

to use it to make decision and improve performance and thirdly, nobody is expecting it 

from them. (Watson 2016) 

Dashboards and scorecards tied to incentives, can change organizational behavior and 

drive business profits. Experience shows when individual performance becomes more 

transparent employees tend strive towards better performance. Of course, the metrics has 

to be carefully determined as faulty determined metrics naturally drive individuals into 
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less than optimal performance. Watson states that no matter what, there will struggle 

adapting to new fact-based decision making culture. They might be missing the required 

skills, aptitude, or desire to change. By the end of the day, these employees will eventually 

need to be replaced. (Watson 2016) 

The fundamental concept of BI has been practiced for thousands of years in different 

domains of social and economic life (Pavkov et al. 2016). According to Aho (2011) and 

Pavkov et al. (2016) the history and precursors of BI can be found in ancient warfare, 

military intelligence, protection of national security and protection of internal security. In 

the late 1970s United States companies started to apply techniques from military 

intelligence into their business needs and that time it was called as Competitive 

Intelligence. The first users of this kind of systems gathering strategic knowledge were 

rulers, commanders and bankers, while today’s modern BI users are mostly business 

managers. (Aho 2011; Pavkov et al. 2016). 

The term BI appeared first in the work of Hans Peter Luhn, a computer scientist for IBM, 

in 1958 as he was recognized as a pioneer in developing BI systems (Pokopova et al. 

2011; Pavkov et al. 2016). Today Luhn is considered to be the father of BI. He defined 

BI as “the ability to apprehend the interrelationships of presented facts in such a way as 

to guide action towards a desired goal” (Luhn, 1958). The term was popularized and 

became widely used after it was introduction in 1989 by the analyst Howard Dresner from 

of the Gartner Group. He described BI as “concepts and methodologies for improvement 

of business decisions using facts and information from supporting systems”. (Pavkov et 

al. 2016; Rajterič 2010) 
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2.2 Business intelligence 

Since being introduced, BI now comes with a wide variety of definitions. This section 

clarifies shortly these definitions over BI, synthesizes a unifying definition for BI used in 

this study as well as introduces the BI maturity models and with greater detail the 

Gartner's BI maturity model that is further used in the interview survey. 

2.2.1 Defining BI 

BI can be understood in variety of different ways depending on the context. BI is a hot 

topic in the business literature as new books and articles are being continually published 

on topic. Part of writings focus on technical parts of BI like for example building data 

warehousing etc. whereas some articles focus more on non-technical parts such as people 

aspect and fact-based decision making.  

As a concept, BI can be seen dualistic by its nature: from one point of view it refers to 

information and knowledge that describes the business environment and the organization 

itself in relation to markets and competitors while on the other hand it can be seen as an 

analytical process that provides views, suggestions and recommendations to management 

and decision makers. (Pirttimäki 2006). Others see BI as an element combining 

information, people and technology (Vitt et al. 2002; Raber et al. 2013) and others define 

BI as the conscious, methodological transformation of data from any source into 

information that is both business-driven and results-oriented (Ranjan 2008).  

Thierauf (2001) emphasizes the most important feature of BI is to provide support for 

decision making as well as to create an overall understanding on organizations activities 

while also Abukari et al. (2003) as well as see that the most important thing BI offers is 

to bring right information to right decision makers at the right time in order for decision 

makers to make more reliable and accurate decisions in shorter time. Thierauf (2001) sees 

BI as a process where data, information and knowledge is being collected from variety of 

different sources and combined with decision makers’ previous experiences and views in 

order to bring more successful decision making. Golfarelli et al. (2004) as well as 

Kalakota & Robinson (2001) see as the purpose of BI to further refine data into higher 

levels of information and knowledge would guide organization in its decision making.  
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Both Eckerson (2003) and Olszak (2013) state that BI brings both tangible and intangible 

benefits for organizations; most significant tangible benefits being time savings and cost 

savings while as an intangible benefits BI offers decision making, improved quality and 

timeliness of information, a single version of the truth, better strategies, planning, tactics, 

decisions as well as improvement of business process and the enabling of new ways of 

doing business. Although the tangible benefits are much more difficult to measure and 

quantify, but they may generate a competitive advantage or open up new markets for the 

company (Olszak 2013). 

Negash (2004) sees BI as a system whereas Turban et al. (2011) focus on technological 

perspective of BI and see it as an umbrella term for solutions that combine architectures, 

tools, databases, analytical tools, applications, and methodologies together in order to 

enable interactive access to data, to enable manipulation of data, and to give business 

managers and analysts the ability to conduct appropriate analysis, BI can also be defined 

as a set of mathematical models and analysis methodologies that systematically exploit 

the available data to retrieve information and knowledge useful in supporting complex 

decision making processes (Anusha & Krishnan 2012).  

According to Vickers (2013), a typical technical architecture for a BI system in an 

organization contains four different layers including data sources, data integration, data 

storage and data presentation. This architecture is being presented in the figure below.  

 

Figure 4. Typical technical architecture of BI. (Vickers 2013) 

As no universally shared concept over BI exists, according to context, BI can be seen 

differently from many different perspectives. However, Pirttimäki (2007) argues that BI 

Data sources Data integration Data storage Data presentation

External data
sources Extract transform

load (ETL)
Business
intelligence

data warehouseOperational
systems

Spreadsheet

Search

Dashboard

Ad-hoc query



 

 18 

can be seen as a combination of five static components including philosophy, technology, 

process, managerial tool and refined form of information. These components of BI have 

been illustrated in the Figure 5. 

 

Figure 5. Components of BI. (Pirttimäki 2007) 

Based on the definitions found in the literature, in this study the researcher understands 

that BI as is seen as a process that transforms raw data into more meaningful information 

while it simultaneously brings created insights easily accessible to the right decision 

maker in an organization at the right time in order for a decision maker to explore it and 

make more reliable and fact-based decisions based on data. Some of the found definitions 

of BI found in the literature are being collected and summarized in the Table 3. 
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Table 3. Overview of BI definitions. 

Anusha & 
Krishnan, 
(2012) 

BI may be defined as a set of mathematical models and analysis methodologies that systematically 
exploit the available data to retrieve information and knowledge useful in supporting complex decision-
making processes 

Arnott & Pervan 
(2005, p. 71) 

BI is a poorly defined term and its industry origin means that different software vendors and consulting 
organizations have defined it to suit their products; some even use 'BI' for the entire range of decision 
support approaches 

Azvine et al. 
(2006) 

BI is all about how to capture, access, understand, analyze and turn one of the most valuable assets of an 
enterprise — raw data — into actionable information in order to improve business performance. 

Chandler et al. 
(2011) 

BI is an umbrella term that spans people, processes and tools to organize information, enable access to 
it, and analyze it to improve decisions and manage performance. 

Elbashirin et al. 
2008 

BI systems provide the ability to analyze business information in order to support and improve 
management decisions making across a broad range of business activities. 

Golfarelli, Rizzi 
& Cella (2004) 

BI can be defined as the process of turning data into information and then into knowledge. Knowledge 
is typically obtained about customer needs, customer decision making processes, the competition, 
conditions in the industry, and general economic, technological, and cultural trends. 

Lonnqvist & 
Pirttimaki 
(2006) 

An organized and systematic processes by which organizations acquire, analyses, and disseminate 
information from both internal and external information sources significant for their business activities 
and for decision-making. 

Negash (2004) A system combines data gathering, data storage, and knowledge management with analytical tools to 
present complex internal and competitive information to planners and decision makers 

Pavkov et al., 
(2016) 

BI represents the ability to understand and adapt to new business conditions, and to solve business 
problems while it combines operational data with analytical tools in order to present complex and 
important information to decision makers, business managers and planners. 

Pirttimäki 
(2007) 

BI is an information process that contains a series of systematic activities, which are driven by the 
specific information needs of decision-makers and the objective on achieving competitive advantage. 

Raber et al. 
(2013) 

BI is a broad category of technologies, applications, and processes for gathering, storing, accessing, and 
analysing data to help its users make better decisions 

Ranjan (2008) BI is the conscious, methodical transformation of data from any and all data sources into new forms to 
provide information that is business-driven and results-oriented 

Turban et al. 
(2005) 

A broad category of applications and technologies for gathering, providing access to, and analyzing data 
for the purpose of helping enterprises users make better business decisions 

Turban et al., 
(2011) 

An umbrella term that combines architectures, tools, databases, analytical tools, applications, and 
methodologies to enable interactive access to data, to enable manipulation of data, and to give business 
managers and analysts the ability to conduct appropriate analysis. 

Vitt et al. (2002) BI is an on-going performance cycle via which a company can set goals, analyze development, gain 
insight, take action, measure success – and begin all over again. 

Wixom & 
Watson (2010) 

A broad category of technologies, applications, and processes for gathering, storing, accessing, and 
analyzing data to help its users to make better decisions 
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2.2.2 BI maturity models 

Maturity describes a state of being complete, perfect or ready and in order to reach a 

desired state of maturity, an evolutionary transformation path from an initial to a target 

stage needs to be progressed whereas maturity models can be used to guide this 

transformation process (Olszak 2013). To achieve higher value with BI, it is important 

that the maturity level of BI system within the organization matches much as possible 

with the overall maturity level of the organization itself so that the benefits of BI can 

reach its fullest potential. Knowing the maturity level of both organization and its BI 

systems is also important to set the goals what exactly needs to be done in order for the 

organization to move to the next level in terms of maturity in order to increase the value 

that the organization can achieve with BI. In the field of BI numerous maturity models 

have been developed by academia as well as practitioners. Most of the maturity models 

have their origin in practice and are hardly documented. Maturity models have not yet 

been subject to a thorough evaluation and their respective construction processes usually 

have not been entirely published. (Rajterič 2010; Burton 2007; Raber 2013). 

According to Rajterič (2010) most of the BI maturity models focus only on specific parts 

of BI and to get a more accurate result over organizations maturity level and to cover 

more information over organizations the current state and BI related challenges, one 

should use multiple maturity models together. Different maturity models may give 

different results as levels and criteria varies between maturity models. Rajterič (2010) 

also emphasizes that BI terminology used in the questionnaires etc. should be more 

practical and more familiar for the organization or there should been provided with a good 

explanation over the terminology as the ordinary users are usually not experts in BI and 

likely don’t know the BI terminology. Not only are maturity models a useful tool for 

assessing the maturity of but they can likewise be used when measuring organizations 

current use of BA (LaValle et al. 2011).  

BI Maturity models come in variety of different forms, usually focusing on different 

aspect of BI in their metrics. In this study the Garter’s maturity model was chosen to use 

in the empirical parts maturity assessment when evaluating maturity of the interviewed 

water organizations current data utilization. Gartner’s maturity model was chosen not 

only because it focused more on basic managerial and business-related issues, but it also 

covered aspects of performance management which was also an interesting topic to be 
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included in the interview survey. In the next part Gartner’s maturity model is being gone 

through with a greater detail. 

2.2.3 Gartner’s Maturity Model 

A global research and advisory firm Gartners’ provide a maturity model for organizations 

to map out what is the level of organization current usage of BI and performance 

management as well as point out what are the correct actions to be taken to reach the 

higher level of maturity. This maturity model is used to evaluate organization’s BI in 

general as well as BI in different departments and business units. Gartners’ model is based 

on real world phenomenon, where organizations are gradually changing over time. The 

model has no specified classification criteria for individual maturity levels, but the 

classification is based on the main characteristics of each individual maturity levels. The 

model recognizes five levels of maturity which are often named a little differently 

depending on the source. From lowest to highest these levels are named as unaware, 

tactical (or opportunistic), focused (or standards), strategic (or enterprise), and pervasive 

(or transformative). The assessment includes three key areas including people, processes, 

and technology (Aho 2011; Rajterič 2010). Model with some of its main characteristic is 

being illustrated in the Figure 6.  
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Figure 6. Gartners’ Business Intelligence Maturity Model. (Hostmann 2007) 

The first level in Gartner’s BI maturity model is named “Unaware” level. This state of 

maturity is often described in the literature as “information anarchy”. Typical indicators 

in this stage are inconsistent data, incorrect and inconsistent data interpretation, and 

constant changes struggling to fulfil individual or departmental information needs. 

Organizations in this stage use mainly spreadsheets while usage of appropriate reporting 

tools is low. Defined metrics for performance management are missing and there is no 

clear understanding over the importance of BI and PM. IT department is typically 

responsible of both information management and reporting while the funding comes from 

IT budget. (Rajterič 2010) 

To move to next level, organizations at this level need to implement a server-based 

spreadsheet control or management technology, recruit executive sponsors for a 

governance function to fight information anarchy, start to provide more consistent data 
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and pick a well-defined business process and implement a BI, PM or analytics application 

to provide insight and demonstrate the value of an organized effort. (Hostmann & Hagerty 

2010)  

The second level in Gartners’ maturity model is named as “Tactical/Opportunistic” level. 

Organizations at this level start their investments into BI while the incentives for these 

first projects come from IT management. Organizations start to use metrics although the 

metrics in this level are usually used on the department level only while common 

organization wide metrics do not exist or are inconsistent. Another typical characteristic 

for this level organization is that most of the data, tools, and applications are in their own 

“silos” and not easily accessible. Tools, applications and software tactical level 

organizations use are often “off-the-shelf”, with few or no modifications, to accommodate 

company needs. (Rajterič 2010) 

Users have problems to take advantage of the system since they are often lacking 

appropriate skills. Both the quality and consistency of the information provided is not 

trusted by the management, which leads to low support and inadequate funding of BI 

projects (Rajterič 2010). Organizations at this level need to inventory document, 

technology and skill overlaps, create enterprise information management and master data 

management programs to provide consistent metadata across the organization, form a 

group of analysists, business users and IT professionals to share techniques, best practices 

and definitions as well as document the hidden costs of the siloed approach of BI, PM 

and analytics. (Hostmann & Hagerty 2010) 

The third level in this maturity model is named as “Focused/Standards” level. 

Organizations at this level start to achieve their first success with BI and receive some of 

the business benefits from BI. However, the usage of BI is still limited on a certain part 

of the organization and is not pervasive. In “focused” level organizations the sponsorship 

for BI usually comes from a business unit or department or from a member of senior 

management responsible for IT. Management dashboards are often used in this level 

organizations in order to optimize the efficiency of individual departments or business 

units. However, these dashboards are not related to the broader organizational goals and 

inconsistencies in both metrics and goals of individual business units’ departments are 

still very common. (Rajterič 2010) 
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At this level organizations need to federate metadata across technologies, deploy 

hardware accelerators to improve the performance of BI, PM and analytic applications 

for users and to help scale the system beyond a single process, implement new search 

capabilities on BI platforms to help users find information more quickly, consolidate 

information infrastructure across projects and processes, start a data quality program 

along with enterprise information management and master data management initiatives, 

extend PM initiatives across processes and create a BI competency center. (Hostmann & 

Hagerty 2010) 

Companies in “Strategic/Enterprise” level have a clear business strategy over BI 

development and the sponsors come from the highest management level. BI & PM are 

actively used with organizations critical business processes and is also extended to cover 

third parties such as suppliers, business partners and customers. Information is available 

for employees across the organization. Data management policy and data quality metrics 

are in place and data quality is under constant supervision. Strategic information becomes 

trustworthy and is used for strategic decision making. Users are trained for data 

processing and can use them effectively for strategic and tactical decisions. Data 

management is being done actively, data quality and data quality metrics are well defined 

and data quality is under constant supervision. Strategic information is being trusted and 

used for strategic decisions. Users get training for data processing. (Rajterič 2010) 

Organizations at strategic level should work on educating and supporting users while 

finding  new ways to serve more users, continue to improve the performance of systems 

so that users do not become frustrated and try to implement projects outside the BI 

program to serve their own particular needs, integrate competency centers, such as BI and 

program management, to improve the efficiency and coordination of related efforts, 

market success to the rest of the organization to increase support for what you are doing, 

proactively search new methods and technologies that anticipate the needs of the business 

so that you can deliver solutions faster, implement a strategy management method such 

as the balanced scorecard. (Hostmann & Hagerty 2010) 

At “Pervasive” level, BI and PM are being used pervasive in all areas of business and 

have become a solid part of organization culture. Organization can flexibly adapt into 

new business changes and adopt new information demands with its proactive and 

dynamic BICC. Information is trusted and used at different levels of the company. 
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Employees at different levels have access to information and analysis needed for creating 

a business value and influence business performance. Usage of BI is also available for 

the third parties such as suppliers, business partners and customers. (Rajterič 2010) 

Organizations with highest level of maturity can approach service-oriented architecture 

projects incrementally and gain experience before tackling an ambitious goal, create a 

realistic road map to guide the development of portfolio of services, choose right level of 

governance for various aspects of BI, PM and analytics initiative, seek balance between 

control and freedom by mandating general principles from the top, but allowing 

governance bodies closer to actual projects to make decisions about specific protocols or 

technologies to standardize on.  (Hostmann & Hagerty 2010) 

It is worth noticing that there are no clear and exact boundaries between maturity levels 

and organizations may have characteristics from multiple different maturity levels. All 

the following key characteristics and recommended actions are being summarized in the 

Table 4. 
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Table 4. Key characteristics and recommended actions for different levels in Gartner’s Maturity Model. 
(Rajterič 2010; Hostmann & Hagerty 2010; Olszak 2013) 

 Key characteristics Recommended actions for improvement 

Unaware • Incomplete, incorrect and inconsistent 
data 

• High usage of spreadsheets, limited use 
of reporting tools 

• Challenges to fulfil information needs 
• No defined metrics for PM 
• Limited understanding on the importance 

of BI and PM 

• Implement a server-based spreadsheet 
control or management technology  

• Recruit executive sponsors to fight 
information anarchy 

• Start to provide more consistent data on 
a well-defined business process  

• Implement a BI, PM or analytics 
application to demonstrate value 

Tactical 

(/Opportunistic) 
• First invests made towards BI 
• PM metrics on the department level 
• Information is not trusted 
• Siloed data, tools, and applications 
• Users not skilled enough in order to take 

advantage of the BI system 

• Document technology and skill 
overlaps, create information 
management to provide consistent 
metadata across the organization 

• Form a BICC 
• Document the hidden costs of the siloed 

approach 

Focused 

(/Standards) 
• First benefits from BI 
• Management dashboards in use, focused 

on individual departments or business 
units 

• Dashboards not linked in the broader 
organizational goals 

• Inconsistent metrics 
• BI applied to a limited part of the 

organization 
 

• Federate metadata across technologies 
• Implement new search capabilities on 

BI platforms to help users find 
information more quickly 

• Start a data quality program along with 
enterprise information management and 
master data management initiatives 

• Extend PM initiatives across processes 

Strategic 

(/Enterprise) 
• Clear business strategy for BI 

development 
• BI sponsored from the highest 

management level 
• BI & PM included into critical business 

processes while also extended into 
observing third parties such as suppliers, 
partners and customers 

• Data management done actively, data 
quality and data quality metrics defined 
and in constant supervision. 

• Strategic information trusted and used  
• Users get training for data processing  
• Application of BI is often extended to 

customers and suppliers.  
• BI supports the tactical and strategic 

decision making 
 
 

• Work on educating and supporting users 
while finding new ways to serve more 
users 

• Improve the performance of systems so 
that users do not become frustrated 

• Try to implement projects outside the BI 
program to serve their own particular 
needs 

• Integrate competency centres, such as 
BI and program management, to 
improve the efficiency and coordination 
of related efforts 

• Market success to the rest of the 
organization to increase support 

• Search for new methods and 
technologies that anticipate the needs of 
the business so that you can deliver 
solutions faster 

• Implement a strategy management 
method such as the balanced scorecard 

Pervasive 

(/Transformative) 
• BI & PM used pervasive and they have 

become a part of organization culture 
• Proactive and dynamic BICC 
• Information trusted and used all around 

the organization 
• BI provides flexibility for adapting to the 

fast business changes and information 
demand 

• Employees at different levels have 
access to information and analysis they 
need for creating a business value and 
influence business performance 

• BI also available for third parties such as 
suppliers, partners and customers 

• Approach service-oriented architecture 
projects incrementally and gain 
experience before tackling an ambitious 
goal 

• Create a realistic road map to guide the 
development of your portfolio of 
services 

• Seek balance between control and 
freedom; mandate general principles 
from the top, but allow governance 
bodies closer to actual projects to make 
decisions about specific protocols or 
technologies to standardize on 
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Although higher maturity enables both more pervasive and deeper use of BI and PM, 

Hostmann, (2007) argues that for some organizations becoming strategic and/or pervasive 

in their use of business intelligence is not worth the effort as for some organizations it is 

needed only to be able to provide BI and PM on a specific niche area to gain most of its 

benefits. 

To move higher in the maturity curve, organizations need to understand the challenges 

they need to overcome to move higher in the maturity curve. Hostmann (2007) states BI 

maturity can also vary between organizations different processes and departments and 

that most organizations find that each major process area has its own maturity level and 

its own obstacles to overcome in increasing its BI/PM maturity. Hostmann argues that 

best way to achieve maturity in an organization with varied obstacles is to develop a 

business intelligence competency center (BICC). (Hostmann 2007) 

 

Figure 7. Business intelligence competency center (BICC). (Hostmann 2007)  

A BICC is a group of business, IT, and information analysts who work together to define 

BI strategies and requirements for the entire organization. By combining business, IT and 
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analytical skills, the BICC develops a BI vision for the organization, establishes 

standards, controls BI funding, offers training for end users, develops user skills, and 

provides leadership in processes underlying data collection and data management 

activities company wide. (Hostmann 2007) 

2.3 Business analytics 

Business analytics (BA) has made it up to as one of the hottest topics today regarding to 

the business literature with suggestions that BA to play an important role in what comes 

to gaining a competitive advantage. BA has been seen to have huge potential for 

organizations in variety of industries both in private and public sectors. Although BA 

clearly has its hype, the term itself is often not fully understood as like with BI, many 

incorrect and imprecise understandings. (Watson 2015; Bayrak 2015). This section starts 

with going through definitions of BA, continues with different types of analytics and in 

the end, presents stages when adapting analytics. 

2.3.1 Defining BA 

According to Delen and Demirkan (2013), BA is gaining popularity more rapidly than 

any other managerial paradigms witnessed in the recent years and that the main reason is 

that like BI it promises to provide decision makers with the much-needed information 

knowledge. Bayrak (2015) argue that BA is one of the fastest growing topics in business 

literature. By using analytics, organizations can integrate multiple data sources to identify 

trends, increase performance, discover new ways to make business and achieve better 

decisions. Some definitions of BA found in the literature are being collected and 

summarized in the Table 5. 

Banerjee et al. (2013) argue that the main advantage of using analytics in business 

decision making is the possible avoidance of subjectivity. As human brain lacks the 

consistency that is available in a rational scientific process using a computational aid, 

data analytics can be used as a suitable tool to counter the risks of inconsistencies of non-

rational decision making. Watson (2015) states that in the broadest use of term, analytics 

involves the analysis of data using statistical and mathematical techniques. These 

techniques can include performing multidimensional analyses, calculating of 
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performance metrics used on dashboards and scorecards, conducting market 

segmentation analysis as well as using mathematical programming for cost and revenue 

management. Bayrak (2015) sees both BI and Big data as synonyms for BA. Varshney 

and Mojsilović (2011) see BA as a broad umbrella entailing many problems and solutions 

while Klatt et al. (2011) see that BA includes the application of more sophisticated 

mathematical, statistical, and econometric methods to test and verify proposed causal 

relationships. 

Table 5. Overview of BA definitions. 

Banerjee et al. 
(2013) 

A set of all the skills, technologies, applications and practices required for 
continuous iterative exploration and investigation of past business performance to 
gain insight and drive business planning. 

Klatt et al. 
(2011) 

Business analytics include the application of more sophisticated mathematical, 
statistical, and econometric methods to test and verify proposed causal 
relationships.  

Schläfke et al. 
(2012) 

Demand forecasting, price setting, customer value calculation and prediction, 
marketing effectiveness evaluation, as well as monitoring competitors or supply-
chain management intelligence are examples of business analytics. 

Varshney & 
Mojsilović 
(2011) 

Business analytics is a broad umbrella entailing many problems and solutions, such 
as demand forecasting and conditioning, resource capacity planning, workforce 
planning, salesforce modelling and optimization, revenue forecasting, 
customer/product analytics, and enterprise recommender systems. 

Watson (2010) A broad category of applications, technologies, and processes for gathering, 
storing, accessing, and analyzing data to help business users make better decision. 

Watson (2015) In the broadest use of the term, analytics involves the analysis of data using 
statistical and mathematical techniques. This includes performing 
multidimensional analyses (i.e., OLAP), calculating performance metrics for 
inclusion on dashboards/scorecards, conducting market segmentation analysis for 
designing CRM campaigns, and using mathematical programming for revenue 
management. 

 

In this research, based on the definitions above, the researcher sees BA as a process where 

mathematical and statistical methods are being applied on data in a way that higher forms 

of information are reached in forms of insights that are brought to decisions making 

process to reach better decisions. 
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2.3.2 Different types of analytics 

According to Sharma (2014) insights do not emerge automatically out of mechanically 

applying analytical tools to data. An active process of engagement between analyst and 

business managers using data and analytical tools is needed to uncover new knowledge 

as well as hindsights, insights and foresights. Hindsights answer question of what 

happened; insights to why it happened and foresights to what will happen. Optimization 

takes this to further level by answering to question of what must be done to make 

something happen. These engagements take place within existing structures and 

processes for decision making. Sharma (2014) also emphases that understanding of the 

knowledge generation process is important for understanding how the use of BA can lead 

to improved performance. (Sharma 2014)  

Delen and Demirkan (2013) divides BA from the taxonomical point of view into three 

different main categories of analytics, including descriptive, predictive and prescriptive 

analytics while Banerjee et al. (2013) include diagnostic analytics as the forth main 

category. Types of analytics with their characteristics are being collected in the table 

below. 

Table 6. Taxonomy of BA. (Delen & Demirkan 2013; Banerjee et al. 2013) 

 Descriptive Diagnostic Predictive Prescriptive 

Questions What happened? 
What is happening? 

Why did it happen? What will happen? 
Why will it happen? 

What should be 
done? 
Why should it be 
done? 

Enablers Business reporting 
Dashboards 
Scorecards 
Data warehousing 

Drill-down 
Data discovery 
Correlations 
 

Data mining 
Text mining 
Web/media mining 
Forecasting 

Optimization 
Simulation 
Decision 
modelling 
Expert systems 

Outcomes Well defined 
business problems 
and opportunities 

Understanding of 
causalities and root 
causes for certain 
events 

Accurate projections 
of the future states 
and conditions 

Best possible 
business decisions 
and transactions 

 

Descriptive analytics uses data to answer questions of what happened and/or what is 

happening. It describes a phenomenon through different measures that could capture its 
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relevant dimensions. Descriptive analytics is both past- and presence-oriented. It may 

include simple and periodic business reporting, ad-hoc/on-demand reporting as well as 

dynamic/interactive reporting such as including features such as OLAP, slice/dice, drill-

down/roll-up, etc. The main output of descriptive analytics is to identify business 

opportunities and problems. To run into some sort of conclusion, this type of BA is not 

much different from BI, so it could be said that descriptive analytics is overlapping with 

BI. (Delen & Demirkan 2013; Banerjee et al. 2013) 

Diagnostic analytics tries to find answers to questions of why something happened or 

why is something currently happening. Diagnostic analytics need exploratory data 

analysis of the existing data or additional data if required to be collected by using tools 

such as visualization techniques in order to discover the root causes of a problem. The 

main output of diagnostic analytics is to find new causalities and discover root causes for 

certain events and problems and that way to help organization to understand better its 

current business. (Banerjee et al. 2013) 

Predictive analytics in the other hand is more future oriented than the first two, and it uses 

mathematical techniques to discover explanatory and predictive patterns representing the 

inherent relationships between data inputs and outputs and as predictive analytics uses 

mathematical techniques on data, in its nature it is more closely related to BA itself 

instead of BI. Predictive analytics has its focus on answering the questions about the 

future; what will happen and/or why will it happen? Predictive analytics may include 

more advantage solutions such as data mining, text mining, web/media mining as well as 

statistical time-series forecasting. Predictive modelling tries to create an accurate 

projection of the future happening with the reasoning why these changes will occur. 

(Delen & Demirkan 2013) 

Prescriptive analytics takes one step ahead from predictive analytics as it uses data and 

analytical algorithms to determine a set of high value alternative course-actions or 

decisions given a complex set of objectives, requirements and constraints with the goal 

of improving business performance. Algorithms may rely solely on data, solely on expert 

knowledge or a combination of both. This level of analytics may include optimization 

modelling, simulation modelling, multi-criteria decision modelling, expert systems and 

group support systems. The aim for prescriptive modelling is to either to identify the best 
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course of action for a given situation or harvest a rich set of information and expert 

opinions that could lead to the best possible course of action. (Delen & Demirkan 2013) 

2.3.3 BA maturity 

According to LaValle et al. (2011) organizations that are aware of where they are in terms 

of analytics adoption are better prepared to turn their challenges into opportunities. 

LaValle et al. (2011) identifies three maturity levels of analytics; Aspirational, 

Experienced and Transformed. These three stages of analytics adoption with their 

characteristics is being summarized in the Table 7. 
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Table 7. The three stages of analytics adoption. (LaValle et al. 2011; Kiron et al. 2011) 

 Aspirational Experienced Transformed 
Motive • Use analytics 

to justify 
actions 

• Use analytics to 
guide actions 

• Use analytics to 
prescribe actions 

Functional 
proficiency 

• Financial 
management 
and 
budgeting 

• Operations 
and 
production 

• Sales and 
marketing  

 

• All Aspirational 
functions 

• Strategy/business 
development 

• Customer service 
• Product 

research/development 

• All Aspirational 
and Experienced 
functions 

• Risk management 
• Customer 

experience 
• Work force 

planning/allocation 
• General 

management 
• Brand and market 

management 
Business 
challenges 

• Cost 
efficiency 
(primary) 

• Revenue 
growth 
(secondary) 

• Revenue growth 
(primary) 

• Cost efficiency 
(secondary) 

• Revenue growth 
(primary) 

• Profitability 
acquiring/retaining 
customers 
(targeted focus) 

Key 
obstacles 

• Executive 
sponsorship 

• Culture does 
not 
encourage 
sharing 
information 

• Skills within line of 
business 

• Ownership of data is 
unclear, or 
governance is 
ineffective 

• Management 
bandwidth due to 
competing 
priorities 

• Accessibility of 
the data 

Data 
management 

• Limited 
ability to 
capture, 
aggregate, 
analyze or 
share 
information 
and insights 

• Moderate ability to 
capture, aggregate 
and analyze data 

• Limited ability to 
share information and 
insights 

• Strong ability to 
capture, aggregate 
and analyze data 

• Effective at 
sharing 
information and 
insights 

Analytics in 
action 

• Rarely use 
rigorous 
approaches 
to make 
decisions 

• Limited use 
of insights to 
guide future 
strategies or 
day-to-day 
operations 

• Some use of rigorous 
approaches to make 
decisions 

• Growing use of 
insights to guide 
future strategies, but 
still limited use of 
insights to guide day-
to-day operations 

• Most use rigorous 
approaches to 
make decisions 

• Almost all use 
insights to guide 
future strategies, 
and most use 
insights to guide 
day-to-day 
operations 
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As with BI, moving higher in BA maturity leads to more pervasive use of BA, while 

simultaneously BA starts to give answers to more complicated and higher value 

questions. At Aspirational level analytics are primary used to justify actions while it 

focuses primary on cost management and secondary on revenue growth. Organizations 

are missing understanding how to leverage analytics to the next level to gain more 

business value while only few use analytics to make decisions. Key obstacles are related 

to sponsorship and organization culture while data management has still limited ability to 

capture, aggregate, analyze and share information and insights. (LaValle et al. 2011) 

At experienced level the motive of BA has shifted from justifying actions to guiding 

actions while revenue growth has become primary business challenge for analytics. Key 

obstacles are related to skills as well as data governance while data management is still 

struggling on sharing information and insights. Strategies are guided true insights while 

use is still highly limited with day-to-day operations. (LaValle et al. 2011) 

At transformed level, analytics are being used to prescribe actions while focus is both on 

revenue growth and profitability. In addition to strategic decisions analytics are also being 

used with most of organizations day-to-day operations. Data management is strong at 

analyzing data while also sharing of information and insight is done efficiently. (LaValle 

et al. 2011) 

 

Figure 8. Paths of transformation. (Kiron et al. 2011) 
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Kiron et al. (2011) argues that experienced organizations take either a data-centric 

enterprise-driven path or a skills-and-tools centric path on their journey toward analytic 

transformation and introduces two paths for analytics transformation from Aspirational 

level to Transformed level. In Specialized path a deep analytics expertise is developed 

within lines of one business area by focusing on one specific function and by using a wide 

array of analytical skills and techniques. In Collaborative path analytics is being used 

more broadly across the organization and analytics is being used to improve 

organizational objectives while an information platform is often being created to enables 

insights to be developed across organization. The paths of transformation are being 

illustrated in the Figure 8. 

2.4 Creating value with BI and BA 

Trieu V. (2017) introduces a BI business value creation framework that has been 

synthesized and integrated from three IS business value frameworks. As the foundation 

for this framework, the path from BI investments into organizational performance is being 

modelled as a chain of necessary conditions. Each link in the chain reflects a probabilistic 

process. To illustrate this from top to bottom, to organizational performance requires 

necessary conditions where BI impacts are present, which in the other hand requires BI 

assets and BI assets require BI investments to make it to next stage. To illustrate 

probabilistic processes from bottom to top, BI investments are turned into BI assets in the 

BI conversion process, BI assets into BI impacts in the BI use process and BI impacts 

into improved organizational performance in the competitive process. External 

directional forces such as company factors, industry factors, country factors as well as 

latency effects have their effect on these probabilistic processes. (Trieu, 2017)  

As BI and BA can be seen somewhat synonymous compared to each other’s and one can 

argue that this same model works also with BA. As BI and BA can may be integrated into 

same system, Trieu's model can be expanded to cover both BI and BA systems. Next this 

expanded BI and BA value creation framework is being presented with higher detail. The 

framework can be seen in Figure 9. 

The value creation starts with BI and BA investments. BI and BA investments can be 

seen to consist of all the investments on BI and BA related hardware software and 
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technical infrastructure as well as human resources and management capabilities. 

However, investments outside these BI and BA-investments, non-BI and BA investments 

are being argued to play a contributory role in the BI and BA conversion process; when 

BI investments and non-BI and BA investments are complemented, together they affect 

the process of business value creation and that the improved organizational performance 

cannot be expected for BI and BA investments alone but only together with non-BI and 

BA investments. Next to non-BI and BA investments, other factors such as BI and BA 

management and conversion activities including the formulation of BI and BA strategy, 

selection of appropriate organizational structure and right BI and BA projects as well as 

managing the BI and BA processes efficiently also facilitate the value creation process. 

Since the pathway from BI and BA is affected by BI and BA management and conversion 

activities and non-BI factor, managers should also identify and consider BI and BA 

investments in complementary with these variables when making the BI and BA 

investment decisions. (Trieu 2017) 

 

Figure 9. BI and BA Value Creation Framework. (Trieu 2017) 
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and BI and BA management/conversion activities have their role in the process. The 

Conversion Process creates BI and BA assets which can be seen in many types of different 

forms consisting of both BI and BA technology itself, BI and BA related human resources 

as well as application portfolios. High quality BI and BA technology is a combination of 

both BI and BA tools designed in a way that fits organization’s task and data strategy and 

hardware infrastructure that combined can quickly churn large amounts of relevant data 

for organization to use. Human resources can be seen as skilled employees and skilled 

analytical staff which can BI human resources that benefit organizations in creating 

business value. Studies show that humans are the primary resources of BI and BA success 

in the further stages; sophisticated BI and BA combined with high quality human assets 

are favorable BI assets which are recognized as a necessary condition to reach BI and BA 

impacts in the next step on the value creation process, the use process, where BI and BA 

assets are being transformed into BI and BA impacts. (Trieu 2017) 

In the second step in this BI and BA value creation model, in the Use process, BI and BA 

impacts are being formed from BI and BA assets. BI and BA impacts are an uncertain 

outcome of the BI and BA Use Process where BI assets are now a necessary but not 

sufficient condition for this value creation process to occur in the first place.  The pathway 

from BI and BA Assets to BI and BA impacts is affected by the effectiveness of BI use, 

firm factors and latency effects. (Trieu 2017) 

To obtain the maximum benefit from BI and BA, the system itself need to be used 

effectively. Effective use of BI is related to information logistics, which in turn is driven 

by BI and BA system quality and adequate information supply. The effective use of BI 

and BA in terms of routine use and innovative use depends on intrinsic and extrinsic 

motivations. Ineffective use of BI and BA results in workflow problems that will 

ultimately impact negatively on business task performance. There are seven identified 

problems that may cause ineffective use; problems of reporting, data, workflow, role 

authorization, user’s lack of knowledge, system error and user-system interaction. Also, 

the technology itself cannot increase or decrease workers productivity unless it is used 

and used effectively. In BI and BA use process, firm factors and latency effects need to 

be taken into consideration as they also affect the conversion of quality BI and BA assets 

into BI and BA impacts. Firm factors e.g. organization size, scope and absorptive 

capability all contribute to successful adoption of BI and BA. Larger organizations are 
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more likely to exploit BI and BA’s potential than small organizations in the BI Use 

Process, although firm size doesn’t affect the ability of the organization to convert BI and 

BA impacts into organizational performance in the Competitive Process. (Trieu 2017) 

Positive effects of BI and BA can be delayed because of the time required for adaptation, 

implementation, acceptance, data loading, or even for analysis task and decision made. 

These delays are called latency effects. Latency effects can reduce the improvement of 

organizational intelligence and operational improvement of the operational efficiency of 

processes. By reducing latency, firms can use BI to affect current decision making and 

business processes with real-time data, which is critical since lower latency data has much 

more value than high latency data in supporting real-time decision making. BI and BA 

impacts occur when organization have achieved one of following outcomes; improved 

operational efficiency of processes; new/improved products or services; and/or 

strengthened organizational intelligence and dynamic organizational structure. BI and BA 

impacts are the outcome of the BI Use Process and they are the first necessary conditions 

to create improved organizational performance and it the last phase of this process model. 

(Trieu 2017) 

In the Competitive Process BI and BA impacts lead to increased organizational 

performance. Organizational performance can be conceptualized depending on how 

organizations are being viewed: when viewed as rational; performance reflects the 

success in accomplishing goals; when viewed as coalitions of power constituencies; 

performance can be measured through the satisfaction of constituents such as employees 

and customers; when viewed as entities involved in bargaining relationships with their 

surroundings importing various scared resources into valuable output; performance can 

be seen organizations ability to obtain scared resources and productively turn them into 

valuable outputs. (Trieu 2017) 
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2.5 Verdict over BI and BA 

As a verdict over the theoretical part, both BI and BA can be seen to respond to the same 

need as they both process valuable insights from data, create better conditions for decision 

making and thus create value in forms of better decisions. However, their focus and 

methods are slightly different. While BI's mainly focuses on presenting right information 

to the right person at the right time, BA focuses more on creating more valuable insights 

from the data while giving answers to even more complicated questions by applying 

statistical and mathematical methods on data. BI and BA both use data as their main 

source and rely on the same data management architecture. They can be seen to work 

together in creating value out of data while complementing each other's. In the Figure 10 

below both BI and BA are being present in the context of previously introduced HMDM-

model. 

 

Figure 10. BI and BA in the HMDM-model. 
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Figure 11. BI in relation to BA in a question and time-orientation matrix. 

In this matrix, BI seems to be somewhat overlapping with the types of analytics. While 

Descriptive analytics, which is lowest in hierarchy of analytic types, seems to answer 
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3 GLANCE AT FINNISH WATER UTILITY SECTOR 

In this chapter of the study the goal is to give reader a short introduction to Finnish water 

utility sector, its current state, trends as well as on its future challenges. This chapter is 

divided to three sections; first introducing the sector in general, second focusing on the 

changes industry is facing and third focusing more on perceived future challenges. 

3.1 Finnish water utility sector today 

Reliable water management is one of the most basic preconditions for today's society's 

operations. Continuous supply and delivery of clean, adequate and secure water is being 

needed to ensure society’s health, living, social services, as well as industrial production 

and other business activities. Comprehensive drainage system and efficient waste water 

treatment in the other hand are needed in to ensure the good state of the environment and 

prevent the health hazards caused by wastewater. Water supply and wastewater services 

can be seen as one of the most important basic technical services of any community and 

a major component of their technical infrastructure. In the western world as well as in 

many cities of developing and transition economies first water systems were first 

established in the 19th century. (Heino et al. 2011; Silverberg 2017).  

Currently from the population of around 5.5 million people in Finland total of 90% are 

connected to centralized drinking water supply and 85% to centralized wastewater 

treatment. The majority of the utilities have fewer than 20000 customers, while 20 of the 

largest utilities provide services to 80% of the largest utilities. A total number of water or 

wastewater utilities in Finland is around 1500 of which around and about 1100 are owned 

by cooperatives or other entities and the rest of 300 are municipally-owned institutions 

or companies. Municipalities own most of the utilities in urban areas whereas consumer-

managed utilities, mostly co-operatives are common especially in the rural areas. Finnish 

water resources can be considered plentiful, and in recent decades the quality of water 

has improved significantly due to higher wastewater treatment efficiency and broader 

waste water treatment coverage. (Sirkiä et al. 2017; Silverberg 2017; Heino et al. 2011) 

An important reform for Finnish water utility legislation was made in 2001 when the 

water supply law was introduces; the law defines the responsibilities clearly: The owner 
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or the owner of the property is responsible for the water management systems of the 

property while the municipality must ensure that measures are taken to ensure the 

availability of water supply services if the need for a large population or for reasons of 

health or environmental protection require it. The law covers the provision of both clean 

water and sewerage. The law also made water supply practically a business by defining a 

clear cost-response for the operation and allowing it a reasonable return on capital. Yet 

another special feature of water utility sector is its monopolistic nature: in practice, water 

supply service providers act as natural monopolies, as alternative service providers are 

not available in the region or prospects simply because it is not sensible to build parallel 

systems that would work in the same area. As the profitability of water supply is being 

secured by law and due monopolistic nature it is impossible for users to choose from 

which utility the water is being held, one could argue that water utility sector is somewhat 

missing a healthy levels of cost pressure. (Silfverberg 2017) 

Juuti et al. emphasis the path dependence inside water sector in terms of both 

infrastructural decision and technology wise. Placements of water supply facilities, water 

treatment plants, waste-water treatment plants as well as locations for waste water 

discharge sites basically determine the limitations when constructing the whole 

surrounding of network. Although networks can and should be refurbished and can be 

changed only in some extent and the network structures will remain mostly persistent. In 

research literature, path dependence is often considered negative although it can also be 

seen in a positive light if the right strategic choices have been successfully made. High 

path dependence creates high importance over decision making as the decisions made 

today play great role in the future. (Juuti et al. 2017) 

In terms of digitalization, Finnish water utility sector is seen to be somewhat left behind 

compared to other industries in Finland such as energy industry. Although digitalization 

is slowly increasing, this development is being slowed down by the fact that old systems 

that are still functioning and that those responsible for the equipment prefer to postpone 

new investments (Pisara 2018). 

High path dependence combined with low cost pressure and postponing of digitalization's 

capabilities in the sector can be seen to create together a problematic situation for the 

long-term viability of Finnish water sector. The sooner digitalization capabilities are 
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being utilized in decision making, the higher the cumulative value that the sector can 

achieve from the digitalization.  

3.2 Trends affecting Finnish water sector 

In a recent study published by Finnish Water Utilities Association both external and 

internal trends affecting water services, main problems and challenges as well as new 

opportunities. In this study, according to Silfverberg (2017) the most critical internal 

trends were urbanization, increased frequency of extreme weather events caused by the 

climate change, increased risks related to accidents and security of supply and possible 

new and sticker regulations from the European Union whereas the most critical external 

trends were new operating models, increasing repair debt related to underground 

infrastructure, loss of tacit knowledge due staff retirement and opportunities brought by 

new technologies. Both internal and external trends affecting the Finnish water utility 

sector are being listed in the table below. (Silfverberg 2017)  

Table 8. Internal and external trends affecting the Finnish water sector. (Silfverberg 2017) 

Internal trends • Urbanization 

• Increased frequency of extreme weather conditions 

• Changes in legislation and increased requirements  

• Internationalization 

• Increased importance of customer role and needs  

• Increased importance of safety and risk management 

External trends • Changes in water consumption habits 

• Weaknesses in corporate governance and operation  

• Lack of skilled workforce 

• Changes in infrastructure and technology 

3.3 Future challenges in Finnish water sector 

In the study published by EWA in 2011 Heino et al. describe the main challenges of water 

and wastewater services in Finland during the next 20–30 years. In their study 29 
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identified challenges for Finnish water service were ranked based on their relative 

importance scaled from 1 to 5 based on a questionnaire held on 2008. The same survey 

was repeated in 2017 by Juuti et al. (2017) without significant changes. These challenges 

can be seen in the figure below. 

 

Figure 12. Future challenges in Finnish water sector. (Juuti et al. 2017) 

Unlike other countries where water related challenges are mainly linked to quality, 

Finland is fortunate as thousands of lakes ensure the availability of water. According to 

survey results the most pressing challenges that Finnish water utilities are about to face 

is the aging infrastructure which is also common for many other developed countries. 

Other significant challenges in this survey were related to human resources and know-

how, vulnerability and risk management, education and training, research as well as to 

level of leadership and operations at utilities. (Heino et al.) 
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4 CURRENT DATA UTILIZATION IN FINNISH WATER 

UTILITIES 

In this chapter, the current data utilization as well as possible use of BI and BA in Finnish 

water utilities was examined through a semi-structured theme interview study. The 

interview topics and questions (Appendix 1) were based on widely used Gartner’s BI and 

PM maturity model. The primary goal was to determine the current data utilization and 

BI maturity level in the interviewed water organizations. Secondary goal was to map out 

the challenges and issues related to data utilization. Total of four water organizations’ top 

executives responsible for water business were interviewed with roughly the same set of 

questions and themes. Interviews were free to answer questions according to their own 

understanding. 

4.1 Interview structure and questions 

Methods for acquiring qualitative research material can be divided into three different 

categories based on the source that is being used. Possible sources can be interviews, 

observations or material excavated from the literature (Metsämuuronen 2001). In this 

study, qualitative research material was acquired by using interviews. Interviews can be 

structured in three different ways. In a structured interview the presentation order and 

form of questions are strictly predetermined whereas a semi-structured interview is more 

like open and interactive conversation. Typically, in a semi-structured interview, the 

topics are known, but the exact form and order of the questions is not set. Some questions 

are predetermined and asked all interviewees, while others arise spontaneously in a free-

flowing conversation. In an open interview, the interviewer tries to find the thoughts, 

opinions, feelings and perceptions of the person interviewed in the way they appear 

during the current interview. An open interview among these three interview types is 

closest to a casual conversation. (Puusa & Juuti 2011, p.81) 

The interviews in this study were conducted as semi-structured interviews. Interviews 

focused on four main topics that included fact-based decision making, data management, 

data utilization as well as on systematic actions for developing organizations data 

management and data utilization as a whole. The interview questions (Appendix 1) were 
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based on Gartner’s Maturity Model and the used interview questions were heavily 

influenced by the questions created and used previously by Oslzak for assessing the level 

of BI maturity in studied organizations in Oslzak’s own study (Oslzak 2013). A maturity 

model can be used to assess an organizations maturity to understand where the 

organization is currently, where it needs to go and what needs to be done to get there.   

4.2 Developing the questions 

The interview questions were heavily influenced by the question set created and used 

previously by Oslzak for assessing the level of BI maturity in organizations. The detailed 

interview questions can be found from Appendix 1. The interview topics were divided 

into subtopics from which of each subtopic included one or more questions. During the 

interviews, it soon become clear that use of BI and BA tools in their strict and modern 

form was found only in one of the interviewed organizations and so the questions about 

data utilization and tools were expanded to include all kinds of tools used for data 

utilization and information management purposes to gain at least some kind of 

understanding over their current data utilization tools. 

4.3 Interviewed organizations 

A total of ten water organizations (O) were invited to take part in the interview while in 

the end a total of four water organizations were interviewed. All the interviewed water 

organizations were located in the southern part of Finland and these organizations varied 

both in size, structure and focus areas; two of the interviewed water organizations did 

business also in other areas such as energy and waste management: 

O1; focused on providing both water and energy services. 

O2; focused on providing both water and waste management services. 

O3; focused purely on providing water services. 

O4; focused purely on water distribution and wastewater collection (both water 

production and wastewater treatment been outsourced). 



 

 47 

Due to the confidentiality nature of this study, any more detailed information about the 

persons and organizations being interviewed is not provided in this report. All the 

interviewed organizations were large water utilities, each of them delivered on average 

more than 10 000 cubic meters (m3) of water on daily basis to their public customers. All 

the interviewees were top-level managers, each of them taking responsibility over the 

water business in their organization. 

4.4 Analyzing the empirical data 

Recorded interviews were transcribed within a couple of weeks from the time the 

interviews were made. Content was further divided to meet with different interview topics 

and questions. Then raw transcribed content was moderately filtered to meet the interview 

purpose and the filtered answers were then further translated into English. Each interview 

topic was then analyzed collectively among interviewed organizations and after that each 

organizations level of data utilization as well as BI maturity level was then further 

analyzed with the help of Gartner’s maturity model.  

The primary goal was to determine the current level of data utilization and the use of BI 

in the organizations by using the characteristics of Gartner’s BI & PM maturity model. 

All the perceived challenges related to data utilization and fact-based decision making 

culture found in the interviews were summarized to give a wide overview over the issues 

related to data utilization and possible obstacles to the introduction of BI and BA 

applications. 

4.5 Interview outcomes topic by topic 

This section presents the interview outcomes. The interview outcomes are being ran 

through from topic to topic. Topics are mostly in line with the themes held in the 

interviews.  

4.5.1 Fact-based decision making 

Among the interviewed organizations data is gathered into variety of different 

information system and data has its role both in operational and strategic decision making. 
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Digitalization enables water organizations to collect more data more efficiently from their 

systems. Aim is to make decisions based on data even though it is not always possible; 

lack of real-time data inhibits possibilities to make timely decisions as well as making of 

useful predictions based on data. Data is not utilized as systematically as it could be but 

more in situations where something needs to be further diagnosed. Use of data, tacit 

knowledge and intuition are somewhat mixed in decision making as data itself might be 

misleading and often requires appropriate tacit knowledge to be interpreted correctly. 

Tacit knowledge seems to have its place, but the interviewed water organizations seem to 

be heading in a situation where the role of tacit knowledge is slowly shrinking, as more 

and more data is being collected and actions are being documented, tacit knowledge itself 

becomes more visible although some of the knowledge is of course impossible to be fully 

recovered into information systems. 

4.5.2 Managing information needs 

Among interviewed water organizations data needs and requirements were not gathered 

systematically but it was done mostly on continuous basis in situations where new 

information needs might emerge like in individual projects, cases as well as situations 

where new parts for water utilities are about to be established. Common criteria for 

identifying information needs didn’t emerge, mostly information needs are gathered on 

department level. As water organizations are operating under authority supervise and 

legislation, some of the information requirements are heavily based on the criteria that 

authorities, environmental permits and legislation demand, especially in what comes to 

water quality. However, the is also a demand for different kind of information and data 

that could be further used to guide utilities in turning their processes more cost-efficient 

and to enhance their performance. 
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4.5.3 Data sources and data management 

Water organizations store data in variety of different systems that are also used as tools 

to navigate the collected data. Four biggest data sources mentioned for water 

organizations were customer information systems, network information systems as well 

as automation systems from both water- and wastewater utilities. Systems store data but 

because systems are separated; there are multiple separated data warehouses and there is 

no complete connectivity among them. Among interviewed organizations some efforts to 

integrate multiple data sources have been already made; one interviewed company has an 

idea of a centralized data warehouse that brings pre-refined information from multiple 

data sources together while one company is mapping possibilities for a data integration 

layer that would help to access siloed data more efficiently. Lack of data integration is a 

big issue as it makes it hard to access, collect and combine data from multiple sources 

easily. Currently data collection and forming of reports in interviewed companies is 

mostly done manually from different information systems by using excel spreadsheets. 

Only one out of the four organizations interviewed had a more advanced BI and data 

visualization tool (QlikView by Qlik) in use. 

4.5.4 Data quality 

Three out of the four interviewed organizations saw big challenges in their data quality. 

First of all, data is lacking its real-time attribute which reduces its timely usage as well as 

use for making predictions based on it. The data quality varies, and it is crucial to ensure 

its quality as there does not need to be much error in the data that its usability is 

significantly reduced. Data correctness was stated to be a big issue and network 

information was stated to have the biggest challenge in terms of data quality. Not only 

data has issues quality-wise but there are also issues on how to refine data and utilize it 

further. 

4.5.5 Data utilization and tools 

All the interviewed organizations had variety of different purpose-specific information 

systems in their use such as network information systems, customer information systems, 

financial management system and maintenance management system. Also some of the 
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interviewed organizations were using a web-based benchmarking system (Venla by 

VVY) to compare their performance metric values to values shared by other water 

organizations using the benchmarking system. By using benchmarking organization O3 

had successfully found improvement areas where further analysis had let into concrete 

actions and improvements in their processes.   

Only one of the interviewed organizations (O2) had a modern BI/BA tool in use. This 

organization used QlikView both for basic reporting tasks as well as on analytics to 

discover insight from data. They had also the tool successfully connected to their older 

information systems and were able to retrieve data that they were previously nearly 

unable to access. The interviewee in this organization stated that most of the benefits of 

the tool they received came from its analytical functions. Although reporting was seen as 

a great feature, instead of seeing a change in a trend line, it was seen more important to 

find answers on why this change happened or what caused is by applying further analysis 

on the data. Unlike organization O2, other organizations relied heavily on use of 

spreadsheets in both their reporting and analyzing tasks as they were missing a proper 

tool to achieve these things more easily.  

4.5.6 Metering 

All the interviewed organizations stated to be using some sort of metering in their process. 

Typical areas of metering included areas of safety, service reliability, both customer and 

employee satisfaction as well as economical perspective. Economic efficiency was stated 

to be prioritized at least among two interviewed organizations (O1&O4). O2 stated that 

there would be more need for ways to meter workforce productivity as it was seen 

troublesome due that work-task in water sector are often diverse. Workforce productivity 

was considered to hide itself great potential. 

4.5.7 Experiences and received benefits 

Data utilization does to not only ease decision making but it also brings certainty over 

organizations processes and enabled engineers to make processes work better. With 

current data water organizations where able to find concrete development areas, causes 

and consequences as well as we have been able to target our actions into right areas both 
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in economic and technical perspectives. Siloed systems as well as some organization-

cultural related issues rose to surface when talking about failures; cultural wise in some 

of the interviewed organizations the purpose of why data is being collected and 

performance is being measured in the first place was not so well understood among 

organization. Value of data is hard to fully justify before one has it and figures out what 

kind of insights one is finally able to gain from it. One interview pointed out that they are 

somehow missing the right know-how to get into next levels in digitalization, data 

utilization and data integration. Digitalization needs were also seen to have become a total 

new area for water utilities to work with; either by hiring new employees, finding partners 

for it outsourcing it as a service. Investing on new information systems is always a risk 

especially when organizations are taking a step towards unknown area that they yet don’t 

have enough expertise with.  

4.5.8 Restrictions and information sharing 

One interviewed pointed out that at top-management level data utilization, fact-based 

decision making as well as reporting were considered more important than in middle 

management level as there only about half considered it as important while the other halve 

started to question the whole thing. At the operational level data utilization was focused 

more on managing daily operations with the help of purpose-specific systems. Among 

unit’s data was not shared systematically nor in unified form. Sharing information from 

multiple segregated systems by forming reports manually using excel spreadsheets is time 

consuming. Gaining access to some systems needs to be restricted because entering there 

with read-only access is often impossible and access can only be given to people who 

know what they are doing. Also privacy legislation prohibits the sharing of some 

information. Lack of proper tools to share information in siloed systems and data 

warehouses inhibits free flow of information and adds extra work when people need 

request and collect information they need manually. Three out of four interviewed 

experienced some sort of organizational segregation between different units as each unit 

is only focused to operate with its own tasks; one interviewee pointed that an employee 

can basically work in a unit without communicating with other units in the organization. 

Information from other units is not widely used. It was seen that units were somewhat 

missing the spirit on working together to reach organizational goals. 



 

 52 

4.5.9 Capabilities 

Capabilities to utilize data varies a lot depending on employees’ current work task, 

education as well as on employee’s place in the organizational hierarchy. Especially in 

both technical work and development tasks data was reported to be actively utilized to 

create new insights whereas not so much in the operational level. Implementations of new 

systems were seen as a big step for employees and that the usage of new systems often 

remained insufficient as only part of its features and benefits were fully exploited. One 

interviewed stated that use of reporting and such basic tools is straight forward and does 

not require much extra in terms of capabilities but that the motivation is a much of a 

bigger issue.  

4.5.10 Motivation 

Employee motivation proved out to be one of the biggest challenges all the interviewed 

organizations seemed to face in data utilization. And it is not all about data utilization but 

also about data collection; it is not only enough that automatic smart-meters collect data 

automatically, but people also play a big role in both collecting and producing 

information. In the field, more and more tablets and mobile devises are being used to 

collect data from various work-task and as more and more data is being collected, tacit 

knowledge becomes more visible, transferable and further exploitable. Employees that 

only collect or produce data but don’t necessarily utilize it nor gain any benefits from it 

were considered to be the ones that needed some extra motivation. New ways should be 

explored how also these data collectors could gain insights from the data they collect and 

be able to utilize it in their own work-task and that way also gain benefits from it in a way 

that process feeds on itself. The way that one collects the data and another one makes 

decisions based on it while there is no communication between them is not quite 

motivating. By keeping motivated data collectors in the field can also come up with good 

ideas how to make it even better. Two organizations had used performance-related pay to 

motivate employees to utilize data more efficiently. However, some difficulties with 

performance-related pay were perceived; how to make sure people don't entirely focus on 

things effect their pay and leave all their basic work behind. Two interviewed pointed out 

the need for better communicating and need for a cultural change. Importance of 

digitalization, data utilization and the they offer need to be more efficiently 
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communicated across the organization to enhance organizational culture and clarify why 

data is being collected and why reporting is important; not for instant economic benefits 

but for the possible long-term benefits. By keeping data collectors in the field motivated 

they might more likely come up with new ideas how to make it even better. 

4.5.11 Strategy and funding 

Two of the organizations interviewed didn’t have a specific strategy for data utilizations 

whereas for other two data utilization was somewhat included in their digitalization 

strategies. Specified processes for improving data utilization were missing, organizations 

mostly took actions at times when their data needs rise to the surface. None of the 

interviewed companies had a pre-determined budget specified for data utilization 

purposes although one interviewed saw it is important to emphasize need for data 

utilization with a separate budget in order to address resources towards it and to really 

make something happen.  

4.5.12 Development 

As for the future, the interviews saw the role of data utilization to be growing in terms of 

decision making in water sector; more and more actions will be done automatically based 

on data as well as data will be collected both at broader level while simultaneously more 

greater efforts on its quality and accuracy should be made. Interviewees had hopes for a 

data integration that would enable data to be more easily collected, transferred between 

different systems and most importantly utilized by the users without a need for use of 

excel spreadsheet and collection of data from multiple different systems. When data is set 

free from siloed systems next task is to make something out of it: how should the data be 

further processed and refine in order to create insights that can be transformed into value? 

For interviewees, a picture is worth more than a thousand words and bringing data into 

more visual format was seen as an important feature what would help not only for creating 

insight from data but that the visualizations itself could be further used to justify actions 

for example for the policy makers and other shareholders etc. For water sector, data 

utilization was seen to have the greatest possibilities in with data infrastructure related 

challenges; to deal with maintenance debt, to ease the allocation of maintenance 

operations and investments into right destinations and to make predictive actions to 
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ensure pipe networks longevity. Other areas where data was stated to have potential in 

the future was to bring more ease on monitoring performance and water quality as well 

as in bringing more awareness utilities overall profitability.  

4.6 Maturity assessment 

Based on interviews, the interviewed water organizations rank on the lower levels of 

Gartner’s Maturity Model, roughly somewhere between levels one (Unaware) and two 

(Tactical). Almost all interviewed organizations faced some sort of spreadsheet and 

information anarchy in their reporting tasks; use of multiple different and yet non-

integrated information systems forced organizations to rely heavily on use of spreadsheets 

both for collecting data from their systems manually when creating reports based on data. 

Not only did this cause a lot of unnecessary manual work but it also hindered data usage 

in real-time basis, not to mention about the likeliness it even had inhibited the data use 

entirely with some of the possible users.  

Two of the interviewed organizations (O2, O4) seemed to be somewhat working on at a 

higher level of maturity. Both of them were working on a data integration solution and 

had defined some sort of strategy for data utilization in their digitalization strategy while 

rest of the organizations (O1, O2) didn’t have one. O2 also had a BI/BA tool (QlikView) 

already in use both for reporting and analytical functions. The interviewee in O2 saw that 

the organization gained most of the benefits by using the analytical functions rather than 

with the basic reporting function. According to interviewee there is a huge potential in 

analytics to be discovered as the changes in meters won’t be enough to solve problems 

but there should be a way to dig deeper into data to find correlations and causal 

relationships and that these insights create more value than the basic reporting. All the 

rest of interviewed (O1, O3, O4) organizations seemed to have some level of spreadsheet 

usage for collecting and analyzing data as they were still missing data integration and 

proper BI tools. These and all the other features, issues and points that came up during 

the interview are summarized in the Table 9.  
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Table 9. Key points from the interview topics in different water organizations. 

 O1 O2 O3 O4 
FACT-BASED 
DECISION 
MAKING 

Data is utilized both in 
daily basis as well as 
on strategic level 
although not done 
systematically 

Decisions are aimed to 
be based on facts, 
although not always 
possible, tacit 
knowledge has its place 

Both tacit knowledge 
and data have their 
roles in decision 
making 

Role of tacit knowledge 
is shrinking as more and 
more data is being 
stored in information 
systems 

MANAGING 
INFORMATION 
NEEDS 

Not done 
systematically, 
information 
requirements kept in 
mind when renewing 
systems 

Not done 
systematically; done 
constantly during 
specific cases 

Not done 
systematically; 
awareness for better 
data and information 
emerged as part of a 
project 

Not done systematically; 
information criteria 
heavily influenced by 
legal affairs 

DATA 
SOURCES 

Multiple separated data sources and information systems; siloed and hard to connect no complete 
connectivity among them, hard or extremely painful to get data out of information systems for reporting 
or for applying analytics 

DATA 
MANAGEMENT 

Separated information 
systems 

Data integration project 
in process 

Separated information 
systems 

Data integration project 
in process 

DATA 
QUALITY 

Varies, does not meet 
the requirements, 
quality very crucial for 
building next level of 
automation 

Major challenges in 
data quality especially 
for network 
information, for further 
data usability data 
quality is very 
important 

Does not meet the 
requirements, lack of 
real-time data makes 
predictive modelling 
impossible 

Good for its current use, 
bigger issues on how to 
utilize data in real-time 
basis with real-time data 

DATA 
UTILIZATION 
& TOOLS 

A lot of tools for 
variety of purposes; a 
need for an umbrella 
solution; an all-rounder 
solution that could be 
easily adapted across 
organization 

Investment 
prioritizations, 
modelling, used in 
capacity/financial 
related decisions, a BI 
tool exists and is in use 

A lot of heavily siloed 
tools, analysis and 
basic reporting is done 
by using excel 
spreadsheets, 
organization is using a 
benchmarking 
platform to compare 
KPIs to other utilities 

Reporting is done 
separately in individual 
business units, necessary 
information is collected 
separately from different 
systems to meet the with 
information demand 
agreed in the strategy 

METERING Metering done at unit level, typical areas of metering included areas of safety, service reliability, both 
customer and employee satisfaction as well as economical perspective 

EXPERIENCES 
AND IMPACTS 

Increased certainty 
over processes 

Successful use of 
analytics 

Successful targeting of 
resources into right 
areas by spreadsheet 
analysis 

New talent recruitments 
done to increase 
digitalization 
capabilities 

RESTRICTIONS 
AND DATA 
SHARING 

Units segregated as 
they use totally 
different systems, 
information is not 
shared in unified form, 
each unit forms their 
own reports and 
distributes them 

At top-management 
level data utilization 
and reporting are 
considered important; 
while moving down in 
the organization 
hierarchy, in the 
middle-management 
level only half think the 
same and other halve 
starts to question the 
whole thing 

Principles for creating 
performance metrics 
are shared, part of the 
information systems 
are highly limited in 
terms of access, no 
tools for sharing 
information. 
 

Organizational 
separation; units can 
work without any 
concrete connections 
towards other units; 
utilization of 
information from other 
units is marginal. 

CAPABILITIES Capabilities to utilize data varies a lot depending on employees’ current work task, education as well as 
on employees’ place in the organizational hierarchy 

MOTIVATION  People should start to 
produce information; 
cultural change & 
shared, clarified 
understanding on 
importance of data 
utilization needed 

Performance-related 
pay seen as a 
motivator to increase 
data utilization, 
importance of data 
utilization needs to be 
communicated more 
efficiently 

Motivation should be 
focused on those only 
collecting but not 
personally using the 
data, communication 
between data collector 
and user needed 

STRATEGY Not existing Included in 
digitalization strategy 

Not existing Included in 
digitalization strategy 

FUNDING No separated budget for data utilization 
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Organization O2 set itself somewhere between levels 2 (Tactical) and 3 (Focused) in 

Gartners' Maturity model and showed the highest level of maturity within the interviewed 

organizations as it was the only one already using a modern BI/BA tool and had already 

received its first business benefits from it. Second highest level of maturity within 

interviewed organizations showed organization O4 as it was already working on an 

integration solution and had some sort of strategy related to data utilization in their 

digitalization strategy. O2 set itself somewhere at level 2 in terms of maturity while O1 

and O3 were somewhat behind somewhere between level one and level two. In the figure 

below all the interviewed organizations are being placed in the Gartner’s Maturity model. 

 

Figure 13. Interviewed organizations placed in Gartner’s Maturity Model. (Hostmann 2007)  
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4.7 Perceived challenges related to data utilization 

It turned out that water utilities suffered similar issues related to data utilization and data 

management. Biggest issues that all the interviewed organizations faced were related to 

their data management infrastructure. Use of multiple different, different-age and non-

integrated systems led into multiple problems in data utilizations. Not only did it make 

accessing, collecting and combining data from variety of information sources time 

consuming and nearly impossible but it also created problems with the most basic 

reporting tasks. Data was be often manually gathered into spreadsheets from multiple 

separated and siloed information systems. It also inhibited organizations to explore their 

data in real time and to really make timely decisions based it. Lack of real time data made 

predictive modelling impossible. The interviewees also saw data quality playing a major 

issue for its further usability; as data quality was stated not to meet with the requirements 

for creating next level automation in the utilities. Also use of analytics suffered from the 

bad data quality as there does not need to be a lot of mistakes in the data so that its 

usability will be significantly reduced.  

Next to technology related issues, also some organizational people and organizational 

culture related challenges emerged. The importance over data utilization in interviewed 

organizations was often not commonly shared across different business levels. Even 

though at top management level data utilization was seen something to worth pursuing, 

this vision became more and more blurred while moving down in the organizational 

hierarchy as people were stated to start questioning the whole thing. Especially there was 

seen a need to motivate ones at the operational level that collected data but did not 

personally use it. A cultural change, more innovative atmosphere as well as a clear 

common view over the importance of data utilization across the organization were stated 

to be needed in the interviewed water organizations. 

Data was not utilized systematically nor had data utilization clearly defined processes in 

the interviewed organizations. Also two out of two interviewed organizations seemed to 

be missing clear strategies over data utilizations. Data utilization had no being given a 

separated budget in any of the interviewed organizations. All the perceived issues 

influencing data utilization in the interviewed water organizations has been listed in the 

Table 10. 
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Table 10. Summary over issues influencing data utilization in the interviewed water organizations. 

AREA ISSUES EFFECTING DATA UTILIZATION 

TECHNOLOGY • Data stored in siloed and separated systems, lack of data 
integration, no centralized data warehouses 

• Lack of real-time data inhibits possibilities both to make 
timely decisions as well as making of useful predictions 
based on data 

• Data quality not meeting the requirements, data quality 
important for achieving next level automation or for 
utilization data in any other ways 

PEOPLE • Need for cultural change; clear view over importance of data 
utilization 

• Both data users and especially data collectors need to be 
motivated more 

• Need for more innovative atmosphere regarding to data 
utilization 

• Missing know-how to utilize and refine data 

PROCESS • Data is not used as systematically 

• Data needs and requirements not gathered systematically, 
common criteria for identifying information needs didn’t 
emerge 

• Data utilization not clearly emphasized in organizational 
strategy, no separated budget 
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5 DISCUSSIONS & CONCLUSIONS 

This chapter ends the thesis with discussions and conclusions. Discussions summarizes 

the key findings and answers the research questions while conclusion presents outcomes 

to the research objective. 

5.1 Discussions 

As a verdict over the theoretical part, both BI and BA can be seen to respond to the same 

need as they both process valuable insights from data, create better conditions for decision 

making and thus create value in forms of better decisions, BI focusing on presenting right 

information to the right person at the right time while BA focuses more on creating more 

valuable insights from the data while giving answers to even more complicated questions 

by applying statistical and mathematical methods on data in order to create further 

insights. Although BI and BA both rely on same data-management architecture, with BA, 

organizations are capable to answer both more complicated and future-oriented questions 

than with BI. This is why BA could be seen as the next evolutionary step from BI. 

Although both monopolistic nature and current legislation ensure business profitability 

for Finnish water utilities, this can be seen as a potential issue in a long term, as it can be 

argued that the industry is missing a healthy cost pressure that would drive industry to 

renew itself and lead industry towards new advanced tools enabled by digitalization (such 

as BI and BA), which could help water utilities to achieve better decisions and improved 

performance. Slow development in terms of digitalization in Finnish water utility sector 

is a worrying sign as organized data collection and utilization could enable utilities to 

discover new best practices and continuously improve their decision making which is 

extremely important as decisions in the sector tend to have great path-dependence. 

According to literature the biggest challenge water utilities will face for the next two 

decades is the aging infrastructure which shows that appropriate actions considering 

infrastructure renewal has been neglected in many water utilities for a long time, which 

may have been due to the lack of infrastructure-related information in decision making. 

It wasn’t a surprise that the interview study showed that water organizations have still a 

lot of work to do with improving both their basic reporting and data utilization as many 
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of them still lacked some of the basic data management capabilities. In the maturity 

assessment, the interviewed water utilities all fall into two of the lowest maturity levels 

in Gartner’s BI & PM maturity model. Interviewed water organizations faced technical 

issues related to data integration, data-quality and real-time availability of data. Also 

people related issues emerged as there was seen a need for a cultural change, more 

innovative and motivated atmosphere, a clearer vision over importance of data utilization, 

as well as for deeper know-how related to data utilization. Current data utilization was 

too often not done nor improved systematically. Some of the organizations didn’t 

emphases the topic in their organizational strategies and none of the organizations had a 

separated budget reserved for improving their data utilization. 

5.2 Conclusions 

The main research objective of this study was to explore the possibilities how business 

intelligence and business analytics could be used in Finnish water utilities to achieve 

better decisions making. As a conclusion, the researcher sees both BI and BA to have 

high potential in water utility context although both digitalization and current data 

utilization in Finnish water sector showed to be somewhat at low level in terms of 

maturity while also argued to be left behind compared to other industries. Better decision 

making was shown to have high important due the high decision path-dependence in the 

industry. Literature shows that water sector might face challenges especially with aging 

infrastructure in which data utilization including BI and BA could be used to improve 

water organizations assets management while helping to prioritize and execute both 

maintenance and renovation actions. As water organizations need to make lots of long-

term decisions, especially predictive and prescriptive analytics could offer foresights that 

the sector desperately needs. 

The sector not only needs modern tools and solutions such as BI and BA systems to work 

with data but also analytical capabilities and a cultural change to take full advantage over 

possibilities of digitalization. Creating a functional data architecture with appropriate 

tools is a task where water utilizations need external support and as smaller organizations 

might be lacking the appropriate resources, it would be best for them to make cooperation 

with other utilities and find a reliable and skilled partner to work with the topic. 
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Improvement of data utilization should be start with creating a functional data 

management architecture. First important step is to create a data integration that brings 

data from multiple sources together. This could be followed with a creation of a basic BI 

system that would serve as a basis for further functionalities which could be further 

expanded to also cover the aspects of BA that as the system evolves. As the systems 

evolves, even greater value can be achieved in forms of better decisions. 

Further research on the topic of data utilization in water sector context clearly needs more 

research on. For this study only four big water organizations were interviewed which 

lowers the reliability of generalization. To get more reliable results over the data 

utilization in Finnish water sector, a broader survey could be done. This could include 

interviews of smaller water organizations as smaller water organizations might be facing 

different issues with their data utilization. Future research could also include interviews 

from lower organizational levels to gain a more complete picture as this interview study 

only included interviews from the higher organization level. To get more holistic picture 

over maturity of data utilization, also other maturity models could be applied in the 

maturity assessment.
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APPENDIX 1. The interview topics and subtopics and questions. 

Topics 
 

Subtopics with questions 

Terminology 
 

 
o How familiar are the concepts of business intelligence and business analytics to you?  

In what kind of situations have you run into these terms in the water utility context? 
 

 
Fact-based 
decision making 
 
 
Current data 
management 
 
 
 
 
 
 
 
 
 
 
Current data 
utilization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Organizational 
Development 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o FACT-BASED DECISION MAKING: How do you see the role of data utilization in your 
organization's decision making in both operational and tactical level? How significant are the 
roles of tacit knowledge and intuition in the decision making? 
 

o MANAGING INFORMATION NEEDS: Have you set base criteria for identifying critical 
information needs? Are information needs and requirements been gathered on department 
level? Is this being done systematically? 

 
o DATA SOURCES AND DATA MANAGEMENT: From what kind of sources is data being 

collected? Where is the data being stored? Are the data warehouses connected with each 
other? Are you using a centralized data warehouse or using other kinds of solutions to create 
data integration?  

 
o DATA QUALITY: How would you evaluate the data quality in your organization? Are data 

quality and reliability good enough to support decision making? How does the data meet with 
the decision making needs? 

 
o DATA UTILIZATION: What for are data, business intelligence and business analytics being 

used in your organization? What kind of decisions are made based on the information 
provided by them? Are some decisions or actions being completely automated based on data? 
What kind of different user groups do you have? 

 
o BI AND BA TOOLS: What kind of business intelligence and business analytics related tools 

are you using in your organization? 
 

o METERING: Have your organization determined performance metrics? How are the metrics 
being tracked? 

 
o EXPERIENCES: What kind of success stories or failures have you had with data utilization 

related issues? 
 

o PERCIEVED BENEFITS: How has data utilization impacted your organization? 
 

o RESTRICTIONS AND SHARING: Is the data utilization centralized in some part of 
organization? How widely has employees across the organization access to use and utilize 
data? Is there systematic sharing of meaningful data across organization? 

 
o CAPABILITIES: How would you evaluate capabilities of current employees to utilize data 

via business intelligence and business analytics tools? Are you actively training your 
employees in terms of data utilization?  

 
o MOTIVATION: How motivated are the employees to collect information and utilize data in 

their decision making? What kind of actions you take to keep the staff being motivated? 
 

o STRATEGY: Have your organization determined a strategy or supportive processes to 
improve data utilization or develop business intelligence and business analytics? Whose 
responsibility is this? How is this being tracked? 

 
o FUNDING: Where the funding and sponsorship for data utilization, business intelligence and 

business analytics come from? Is there a separated budget for data utilization? 
 

o DEVELOPMENT: How do you think data utilization, business intelligence and business 
analytics should be expanded and developed in the water utility context? For what kind of 
challenges do you hope that business intelligence and business analytics would offer solutions 
in the future? 
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APPENDIX 2. Translated interviews topic-by-topic. 

FACT-BACED DECISION MAKING 

• How do you see the role of data utilization in your organization's decision 

making in both operational and tactical level? 

• How significant are the roles of tacit knowledge and intuition in the decision 

making? 

O1: “Of course data is being used both in daily basis especially when monitoring our 

water quality data as well as at strategic level while making bigger technical 

improvements into our utilities. Data is guiding although it is often not done so 

systematically.” 

O2: “We talk a lot about fact-based decision making, Of course people understand it 

differently depending on the context, but I would say that our digitalization is growing 

strong and with efficient data collection systems we are able to gather data with that we 

can make further analysis and use in decision making. … In a wide context we have done 

fact-based decision making with our data for about 15-20 years. … We utilize data in 

many areas, in some areas more than in others, and of course there is room for 

improvement. We try to base our decisions on facts but unfortunately it is not always 

possible. … Tacit knowledge exists and has its place, it is hard to fully tackle the need 

for tacit knowledge. … We are heading in a situation where the role of tacit knowledge 

is shrinking, more and more data is being collected and actions are being documented and 

tacit knowledge becomes more visible; of course employees have their own knowledge 

that is impossible to fully transfer but in the system level the goal is to prevent that there 

is only one person that knows which valve needs to be rotated.” 

O3: “I would say that both tacit knowledge and data has their roles in decision making. 

If we talk about some kind management portal or management dashboard that would 

show information based on real-time data – with our current data management systems, 

it is impossible to create that kind of environment. … We have a lot of data that we use 

and analyze but we cannot usually access it on real-time and that is why making some 

kind of predictions based on it is impossible; to access our data in real-time would be a 

nice feature to have. … As what is comes to tacit knowledge, we often invite our former 
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retired employees to visit us and also pay them for them for projects that they are 

participating. We are having constant contact with them and we dare to ask them if we 

need them.” 

O4: “Our systems possess many kinds of information – our automation systems both 

collect lots of data as well as operate processes but then we have other kinds of 

information from variety of sources. … When we start from strategic level, we have 

determined our objectives and of course these objectives are shown on data- and 

automation-levels and in that way, they guide our processes. … One thing that we room 

for improvements is how to prepare and refine our data in a way that it could be utilized 

more efficiently in decision making in order to support our strategy; the evolution of 

information technology will surely enable us to be more proactive with our actions in the 

future. … There has been a lot of talking about transforming tacit knowledge and of 

course with all these information systems we try to systematically lower our dependence 

on tacit knowledge, of course there is always a risk when an employee retires that some 

of that knowledge will be lost. … Dealing with tacit knowledge can be considered to be 

at a decent level as most of the information is nowadays stored in the systems. … Intuition 

and innovation are something that we are encourage our people to use in order to 

somehow free their minds and think out of the box and be more innovative, although our 

sector can be often seen a bit old-fashioned with that manner. “ 

 

MANAGING INFORMATION NEEDS 

• Have you set base criteria for identifying critical information needs? 

• Are information needs and requirements been gathered on department level? 

• Is this being done systematically? 

O1: “We don't it systematically although while doing reconstructions we keep in mind 

the additional need considering collection of data and information. … And yes, our 

information need come from our departments but as the knowhow is heavily scattered 

inside the organization so there could be some kind of integration for gathering these 

information needs.” 
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O2: “Information needs are being done both constantly as well as in case basis. We don't 

have an exact project where we would identify our information needs as it is such a large 

area. … Of course, this is done in individual situations when for example you have the 

networks information system and you figure out that it would be nice to have this kind of 

information and then you make the changes to get the new information also into the 

system. … This new world of digitalization enables us to gather more and more 

information easily and more cost-efficiently, but of course you cannot ever know if 

someone could in the future utilize the information you are gathering but if someone 

needs it, it is important that it exists in the first place. … For example, if you find out that 

there has been shown to have some type of quality issue with one pipe type, it becomes 

very valuable if you have the exact information on where exactly have this pipe type 

being used so that if you need to make a decision to replace all those pipes or not and you 

have the exact information over their location. … You can also anticipate which kind of 

parts you would need before you even start to dig out the pipes that need a repair.” 

O3: “We have recognized information needs as well as areas where need to have better 

data in terms of both data quality as well as accessing it on real-time; and there is demand 

for new technologies to make these possible. … One big issue for all water utilities is to 

achieve real-time billing by getting more data out from the pipe-network; but there is also 

issue for having an appropriate tool for this kind of tool does not yet exist.” 

O4: “As operating a water utility is under authority supervise, the information criteria 

mostly are based on the criteria they are giving, mostly from the water quality criteria, 

environmental permits and legislation and some criteria we have extracted from our own 

quality system. But these are somehow self-evident to us, instead there is more need to 

develop new kind of information that would enable us to make further cost-savings and 

that is why we are paying more effort on is and develop new kind of criteria as well as 

have some kind of benchmarking.” 
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DATA SOURCES & DATAMANAGEMENT 

• From what kind of sources is data being collected? 

• Where is the data being stored? Are the data warehouses connected with each 

other? 

• Are you using a centralized data warehouse or using other kinds of solutions to 

create data integration? 

O1: “We have many kinds of different software that collect data and the data itself is 

stored in different systems. For the reporting purposes there should be a better way to get 

the data out of our systems, for example, when we need to make a report for the 

authorities, the data is mostly collected manually into an excel spreadsheet.” 

O2: “We have both centralized and separated data warehouses and there is no complete 

connectivity among them. We have a lot of data warehouses and also our automation 

systems as well as control systems may have warehouses of their own. But some actions 

for integrating them together has been already done.  The idea is to have a centralized 

warehouse where we try to bring information that is somehow both refined and simplified 

so that also some rough errors have been cleaned out from the data. … With one data 

stream we are currently using a very complicated correction algorithm for that.” 

O3: “Data is extremely painful to collect from our systems, we have our own spreadsheet 

for collecting data of our monthly reports, but it requires a lot of manual. … Lack of 

integration is a big issue and unfortunately the most sophisticated way to collect data is 

currently with excel spreadsheets.” 

O4: “Data is mostly collected into our information system; biggest ones being our 

customer information system, network information system as well as our automation 

systems in both water- and wastewater treatment facilities; those are the four biggest ones 

and then there is also financial management systems as well as some new cloud-based 

systems where we collect data from our worksite. … I would say that water sector is 

heading more into SAAS -type of services where utilities itself are no longer storing the 

data physically but it is outsourced to the service provider. The basic data is mostly 

collected via water meters and sensors. … Originally our systems have been created to 
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work on their own but now as we are heading into open data sources, we have increasingly 

created data-interfaces but there are more steps to take forward in that manner since you 

can't keep creating data-interfaces forever; could it be a data-integration layer something 

else?” 

 

DATA QUALITY 

• How would you evaluate the data quality in your organization? 

• Are data quality and reliability good enough to support decision making? 

• How does the data meet with the decision making needs? 

O1: “Our data quality varies and that is why it is crucial to ensure the quality. Of course, 

with some basic data there is not issues but when we talk about analyzers, there is a 

concern whether or not they have been serviced and cleaned on time. We have thought 

about a possibility that we could control our process based on some sort of parameters 

but then it would be extreme crucial that the data is high in terms of quality and we are 

not there yet. … Maybe the data could be somehow more refined, but it is hard to imagine 

how and into what form.” 

O2: “We have major challenges in our data quality, especially with our pipe network 

information as the pipes won't match the data found in our system. Also there is huge 

assets involved there that is why it is extreme crucial to make pipe network renovation 

decisions based on facts and get our data corrected. … There's no need to be a lot of 

mistakes in the data so that its usability will be significantly reduced. Data correctness is 

a big issue.” 

O3: “Data on the amount of water distributed does not meet the adequate data quality for 

us to make further diagnostic analysis on possible leakages. Our billing is based on the 

water consumption values obtained from our customers and that yet is another area where 

more real-time and automated data would be needed.” 

O4: “I would say that data is good for its current use although there are some things that 

are harder to measure than others and of course overall there is some variety in data 
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quality. About the question whether our data is enough in terms of quality to support 

decision making, maybe it is but the bigger issue is more on how to refine and utilize it 

further and how to do that in real-time basis with real-time data.” 

 

DATA UTILIZATION & TOOLS 

• What for are data, business intelligence and business analytics being used in your 

organization?  

• What kind of decisions are made based on the information provided by them?  

• Are some decisions or actions being completely automated based on data?  

• What kind of different user groups do you have?  

• What kind of business intelligence and business analytics related tools are you 

using in your organization? 

O1: “We have a lot of programs for variety of purposes; we have our automation and 

control systems, a network information system (Lining) and financial management 

system, payroll management system etc. … We also use a maintenance tool from 

Wisemaster that we have recently taken into new type of us as we have been able to 

connect it to our other systems and data sources. …A lot of different systems exists, all 

of them focused in some sort of niche or in a specific need. There would definitely be a 

need for some sort of umbrella solution. Currently such an all-rounder solution that would 

address all the needs simply does not exist.” 

O2: “We use them for many different kinds of decisions but of course the investment 

prioritizations involve large amounts of money. We have good tools to process our 

customer data; now that we are building a new pricing model, with an application we 

were able to simulate the changes in different customer segments invoices so that there 

would not be too big changes in some customer segments when creating the next possible 

pricing model. We use data for different kind of modelling, capacity related decisions as 

well as on financial stuff. One thing we have not managed so well are in calculating our 

unit costs or with doing some sort of cost benchmarking based on our data; we have 
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different waste-water treatment facilities as well as different areas in our pipe network 

and it would be interested to calculate key measurement for them and create some internal 

benchmarking among them. QlikView is a too that we have recently started to utilize 

quite heavily. We use the tool on two different perspectives. First, we use it for our basic 

reporting purposes to get reports done in a smart way. Another area that we use it is with 

our analytics. With QlikView connected to our older systems, we can now easily access 

data from our old information systems that were previously such a pain to get access to. 

... I would say that from the analytical side we have received most of its benefits. Of 

course, reporting is a great feature but as water business is quite sluggish and reports don't 

change that much. And if you notice a change you won’t find an answer until you go and 

make further analysis and those are more valuable things to be discovered.” 

O3: “I would say that most of the analytics we do is with excel spreadsheets. We also 

calculate ourselves performance indicators as well as do some benchmarking and 

compare ourselves with other water utilities. We are also able to make some sort of back 

calculations to retrospectively examine our cost structure to look into more detail our 

profitability in different areas where we operate and to determine the popular density that 

would still be operationally profitable. We compare ourselves to other utilities by using 

benchmarking platform Venla and found improvement areas there that have led to further 

analysis and into concrete actions and improvements in our processes.” 

O4: “If we talk about some kind of management reporting system, that is something we 

are still missing as reporting is done separately in individual business units when they 

separately collect all information that has been agreed in the strategy. The information is 

being tracked but it is done lagging behind. ... I would say that our information systems 

are quite modern and that there are no huge issues with them but instead on how to further 

analyze our information. ... The world is moving forward and naturally opens new 

opportunities.” 
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METERING 

• Have your organization determined performance metrics?  

• How are the metrics being tracked? 

O1: “We have metrics and we also try to form new kind of metrics for our organization. 

Our own metrics and indicators mostly focus on the economical side and yet they are 

extreme simple and easy to monitor and usually measure our economy and security.” 

O2: “We have variety of different kind of meters that we use but clearly one aspect where 

we are missing good metering is with measuring our workforce productivity. … 

Unfortunately work-tasks in water sector are so diverse; it is not like sales job where it 

could be easily tracked how many units did you sell not a convey belt job where it would 

be easy to tell how many boxes of cookies did you produce. That is where currently our 

measuring is difficult, but I see that there is also our biggest potential in terms of 

metering.” 

O3: “Our focus is on measuring our level of service and quality. This is mostly done on 

monthly basis. The official reports for authorities is done every quarter year or every year 

but of course I do a bit of calculation on my own just to know how are these metrics 

evolving. But of course, critical metrics are being monitored continuously although they 

are being reported only every month.” 

O4: “We have determined our vision as well as strategy and values that drive us towards 

that vision …and our metrics are based on these and come from operational quality, 

efficiency, customer satisfaction as well as from our employees’ satisfaction. Of course, 

the economic efficiency has to be pretty much prioritized in our metrics. Some things 

might cost some extra but if it increases our customer satisfactions then of course we 

invest on them such as these remote readable water meters which are very important for 

customers’ perspective as they no longer need to track their meters. … On the other had 

many customers might prefer competitive prices. It is also important that the service is 

high in terms of quality and reliability as water outage is always an unpleasant surprise 

and at least it should not last for a long time in case it occurs.”  
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EXPERIENCES & PERCIEVED BENEFITS 

• How has data impacted your organization?  

• What kind of success stories or failures have you had with data utilization related 

issues? 

O1: “I was about to use word certainty; increasing the certainty of our processes; 

information is highly needed for engineers that develop our processes and to guide our 

decision making.” 

O2: “We had some issues with our individual systems, but it doesn't really have to do 

with data management. In terms of fact-based decision making we have made a giant leap 

during two years with our analysis. When we look at the whole organization, our 

intentions why to collect data and measure performance is not so well understood, that is 

pretty challenging. It is also hard to see and justify beforehand the value of data, but the 

more data you have, the more you can make different kinds of analysis and discover new 

insights but without data there is no ways to predict possible outcomes. Data itself is 

valuable even though you don’t know where you could possible use it.” 

O3: “The fact that our systems are so siloed is a big issue. Also with certain things we are 

not technology wise there yet, some applications are not reliable enough that they could 

be brought into use. ... With data we have found concrete development areas, causes and 

consequences as well as we have been able to target our actions into right areas both in 

economic and technical perspectives, and that is what is most important, to use our 

resources where it is mostly needed, that is something we have already achieved. … With 

data utilization we have managed to increase our efficiency.” 

O4: “I would say that one challenge is that our staff is quite highly trained and focused 

only doing their main task; there is not many people in the organization that could openly 

perceive the future needs; maybe we are missing know-how to address possibilities that 

digitalization and data integration might offer in the future; this digitalization has become 

like a total new area for water utilities; should there be hired new kinds of specialists or 

should it be outsourced and had is as a service? There are also many cultural issues 

involved. Also these things might require big changes for our current information systems 

which always have its risks. Although we could be heading into right direction there is 
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always a change for problems that might turn out costly. ... It is also somewhat 

questionable to start replacing the old and yet still functioning systems with new ones. 

Fear is another challenge we face; as new and unknown topic for which you are lacking 

expertise is always somehow frightening. … We have started to increase this type of new 

know-how in our organization as we have hired new younger engineers. We have noticed 

that we need this type of new work force that is also willing to educate themselves in 

aspects of digitalization. It is not any more a requirement that one knows how to start up 

a water pump; capabilities to understand these new kinds of both opportunities and needs 

related to digitalization are becoming more crucial. We have employed a couple of people 

to take a bigger role in digitalization but of course the basic operations need to be done 

also alongside these new projects.” 

 

INFORMATION RESTRICTIONS AND SHARING 

• Is the data utilization centralized in some part of organization?  

• How widely has employees across the organization access to use and utilize data?  

• Is there systematic sharing of meaningful data across organization? 

O1: “I would say that between the network and the utilities there can be seen some kind 

segregation as they are mostly using totally different systems. We in the control station 

gain information from them both but there is not really much communication between 

different units. Also the variety of systems can be seen as a barrier for different units to 

use tools of another unit as there is always some learning curve involved; it would be nice 

to have some sort of standardization among these systems so that they could be both more 

user friendly as well as more easily adapted across the organization. ... Information is not 

shared in a unified form; each unit forms their own reports and distribute them; there is 

always manual human work involved.” 

O2: “I would say that in top-management level data utilization, fact-based decision 

making as well as reporting are considered important while in middle management level 

only about half think the same whereas the other halve start to question the whole thing. 

I would not say that they are fully against it but that the vision is not so clear, and the 
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attitude is more rigid and stiff. … We are currently working on a management dashboard 

so that we could easily share some sort of information to our whole organization. … But 

how much other units are interested to see data that another unit uses, that’s a good 

question. At some level yes but not that much I guess.” 

O3: “The principles of what we create our performance measurements are well seen to 

all our staff; our water quality information as well as reclamations are being shared and 

we try to share a lot of other sorts of meaningful information. ... But then we have some 

systems where it is impossible to restrict user access rights to read only and there have to 

restrict access only to those who really know what they are doing. ... But then if the 

information is stored only on some excel sheets that are not shared any way, or it is such 

that it changes a lot; that is a challenge. ... The customer information is, of course, limited 

to a certain point; we used to make some sort of aggregations from in but not any more 

in the recent years. I don't know if it has so much meaning for a consumer to know how 

much water was used in stand-alone houses or in flats but its meaningful for me to know. 

... Privacy legislation restricts the sharing of some information but in principle every 

worker has complete access to the information that is necessary to complete one's work; 

everyone working with pipe network has a full access to network information in its fullest 

detail and the group working with pumps see all the detailed information regarding to 

pumps. Of course, there is some information with highly limited access but currently we 

don't have a tool to share information; you just have to ask for it for someone who has 

access into it.” 

O4: “I would say that from the utilities information comes more naturally as its equipment 

and systems are built up in a way that they are as self-sufficient as possible and require 

as little human effort as little as possible; network has been long behind in this manner as 

there is not so much technology involved there but everything is based on more manual 

work. I would say that technology is moving towards pipe network as there is more need 

to increase metering and monitoring. ... The level of how other units use the information 

of other units is quite small. Although one can work at waste-water plant one is also a 

part of larger process ... The current thinking is somewhat sort-sighted; one can work in 

a unit without having any concrete connections to other units in the organization, 

especially if one is not in a managerial position.” 
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EMPLOYEE CABAPILITIES 

• How would you evaluate capabilities of current employees to utilize data via 

business intelligence and business analytics tools?  

• Are you actively training your employees in terms of data utilization? 

O1: “Our staff’s capabilities vary a lot and it depends what are they used to, use of a new 

program is always a big step and the usage often remains insufficient while only part of 

the benefits are gained. There is a lot more benefits to be gained through more efficient 

use.” 

O2: “Use of reporting and other such basic tools is often pretty simple and straightforward 

and I would say they do not require any specific capabilities; much more important issue 

is how to create enthusiasm and motivation towards it (data utilization) and change the 

culture. Of course, more advanced analytic tools require some training but more simple 

tools not so much.” 

O3: “It varies a lot; we have people especially in both technical work and development 

tasks who actively utilize data by their own and come up with new insights and present 

them in meetings. I would say that education plays a great role in it; data is rarely used at 

operational level nor so often at middle-managerial level either.” 

O4: “I would say that at middle-management level data is somehow utilized but not so 

much at operational level; we pretty much have our own training and that sort of activities 

and of course the longer you have stayed in the house the better bigger picture you have 

over the whole process.”  
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EMPLOYEE MOTIVATION 

• How motivated are the employees to collect information and utilize data in their 

decision making? 

• What kind of actions you take to keep the staff being motivated? 

O1: “Of course we have training and we try to make these things more familiar to our 

staff by organizing in-house training where the skilled people will guide other people to 

use the system. This way we also try to make silent information more transparent. … Of 

course, our financial management has its own expert that try to refine information and 

bring it to the people that might need it but it always involves a human factor and it is not 

done so automatically.” 

O2: “Now that our automatic measurements are somewhat at a sufficient level, people 

also should start to produce information. This type of data producers are rarely the ones 

analyzing the final information; like a pipe installer. This issue needs cultural change and 

a shared and clarified understanding on both why data is collected and why an installer 

needs to make reports on what he/she is doing. We use a lot of tablets and other mobile 

devices at our operational level for collecting data. As more and more data is collected, 

tacit knowledge becomes visible, more transferable and exploitable.” 

O3: “Performance-related pay could be a good motivator for data utilization. Another 

possibility is to communicate it more efficiently, in a way that people get motivated and 

understand why we are doing this; not for instant economic benefits but for the possible 

long-term benefits. … We used to have performance-related pay before our 

organizational change. I consider performance-related pay to be somewhat troublesome; 

how do you take care of that people don't focus only on things that give them better pay 

while leaving all the basic work behind. That's a good question...” 

O4: “The ones that monitor the data are of course more interested in in as they gain more 

benefits from the data than those who do not personally use it; especially the ones that 

collect the information should be motivated more while also new ways should be explored 

how they could also gain insights from the data they collect and utilize it in their own 

work and that way also gain benefits from it. The old way that one collects the data and 

another one makes decisions based on it while there is no communication between them 
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is not quite motivating; motivated data collectors in the field can also come up with good 

ideas how to make it even better.” 

 

DATA UTILIZATION STRATEGY, FUNDING & SPONSORSHIP 

• Have your organization determined a strategy or supportive processes to improve 

data utilization or develop business intelligence and business analytics?  

• Whose responsibility is this?  

• How is this being tracked?  

• Where the funding and sponsorship for data utilization, business intelligence and 

business analytics come from?  

• Is there a separated budget for data utilization? 

O1: “We don't have an exact strategy for data utilization that we would execute 

systematically but of course we are renewing our information systems. For all the new 

facilities there is a chance to change this and form a strategy, but we usually don't write 

it on paper; with data utilization we mostly do things when they get on the surface and 

are needed. ... We have our IT-unit that mainly helps with basic IT related issues. There 

is no separated budget or much of a sponsorship involved.” 

O2: “We have a digitalization strategy as a part of our organizational strategy, and it is 

highly overlapping with this data utilization theme. It also includes many other things 

such as how are we communicate to our customers digitally, what kind of portals do we 

use and how is it exactly done. And of course, we digitalize many our internal processes 

as well as our personnel management processes. ... And of course, there is some data 

analyzing and fact-based decision making involved. One area where we have traditionally 

been facing challenges and where we have still a lot of work to do is combining different 

data sources together and that is why our analysis usually examine data from one system 

at a time.  We should be able to combine our data sources more for example in order to 

analyze process data and financial data crosswise. This is where these tools such as 

QlikView become quite handy ... But a strategy exists, and we are forming a roadmap 
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and goals based on that. ... Whose responsibility then is this? That's a good question. 

Different units take their own responsibility in this manner; the role of IT is only to make 

sure that the basic IT things are working instead of developing these new systems. ... No, 

we don't have a separated budget for this but of course the expenses are being mapped 

out for each project individually.” 

O3: “We don't have it in our strategy, only thing that is written there is this real-time 

water billing as that is one of the biggest things, we are currently missing and it effects 

everything. Another strategic goal is to reduce our water leakages. We are soon about to 

reach the end of our strategic cycle and if we see that we have not achieved improvements 

in our operations we have to admit that current tools are not enough and that we need to 

figure out our methods and tools over again and also explore on what kind of new 

information we might need to target our actions more efficiently. ... No, we don't have a 

separated budget for that. We have participated into these joint development projects with 

other water organizations. ... It is often very useful to have cooperation with other water 

organizations to combine not only our resources but our knowledge and skills together to 

achieve something greater that we would do alone. We also exchange a lot of thoughts 

with other water organizations; for example, in what comes to external partners; someone 

tries one and someone tries another; you don't have to figure out yourself which is 

working, and which is not. This can be seen as a unique feature a richness in Finnish 

water utility sector.” 

O4: “As a strategic goal we aim to be pioneer water organization in terms of digitalization 

and both CEO and management team try to bring these topics forward but of course these 

things need to be implemented into the whole organizations; middle managers in different 

business units take them forward in their own meetings and they try to motivate their 

employees to achieve better results. There is a challenge to create communication 

between different units and that would need joint development meetings to be organized 

with the middle managers involved; some sort of openness would be highly needed there. 

... Some kind of cultural change is needed to make the atmosphere more innovative. There 

is always a risk that people are not willing to change the way they work, and it is true that 

digitalization is also being seen as a treat as these new solutions will replace the need for 

certain work tasks. ... We don't currently have a separated budget for it but in the future, 

I think it would be valid to have one some kind of pre-determined money for developing 
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our data utilization as when it's not written somewhere it is often not going to happen. 

But if there are resources reserved for it then someone has really the time to think about 

these things. ... Of course, not every of these projects have turned successful; some 

failures have not only been financially quite significant but they have also effected the 

overall motivation towards this theme. Now we are maybe a bit more careful when taking 

part in bigger projects, but it is true that sometimes you need greater changes to get things 

to really work as many of our systems are so old that they cannot be revived but new 

systems should be established to replace the old ones.” 

 

DEVELOPMENT 

• How do you think data utilization, business intelligence and business analytics 

should be expanded and developed in the water utility context? 

• For what kind of challenges do you hope that business intelligence and business 

analytics would offer solutions in the future? 

O1: “I would say that in the future more and more actions are being made automatically 

based on data in order to be more cost-efficient. ... I would say data utilization is going to 

grow as it becomes easier both to access data and monitor utility performance with it and 

for example make savings on energy consumption. ... Data could also be used for 

analyzing and preventing overflows as well as making predictive analytics on network 

that would guide maintenance work flow and direct investments in the right destinations. 

... Unfortunately, it is pretty common for water utilities to have quite short time horizons 

on decisions and budgeting although with investments focus should be more long-term 

oriented. I hope that with data analytics we could more able to reach this kind of longer-

term planning.” 

O2: “I would say that more data should be collected at a broader level and that more 

attention needs to be paid to the quality and accuracy of data; those are the basic things 

that has been worked for and that have still a lot of work to do with. Investments play a 

large hole in our sector and that is one area where these new tools could be used as well 

as to monitoring our water quality. More and more data does not necessarily help with 

decision making if you are unable to create insight from it; there is a clear need for data 
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refinery as well as taking the data into next level by transforming it into a more visual 

format. There is also a big challenge with how to combine data from multiple different 

systems in a smart way; some kind of data integration solution could possible solve this 

issue.” 

O3: “I have heard a lot about these data integration projects; that would enable data to be 

more easily transferred and utilized between different systems so that it would be possible 

to avoid the usage of excel spreadsheets which is often slow and time consuming. Also I 

would also see a need for a management dashboard that would collect business 

information from different business units automatically and where each user could pick 

up a scenes most suitable for their needs to get something more visual out from the data 

easily without a need for excel. ... Visualization is also important for our external policy-

makers, mostly politicians, as usually also want to see something more visual; for 

example, maintenance work, leaks and other malfunctions shown on the map. ... 

Businesswise it would be nice to have more awareness on how our business really is 

doing in terms of profitability; how do our costs and income form and in what kind of 

condition is your pipe network.” 

O4: “I would argue that this topic should be developed firstly by listening to the utilities 

who are at top level on data utilization in the sector as they usually have both the know-

how and vision over data utilization. ... There also could be discussions and further 

cooperation between utilities similar in both in size and their practices; they could partner 

with each other’s and find possible external parties together and start a pilot project 

together to combine resources and split the risk. ... I would argue that mostly water 

utilities understand the data they collected; however, the problem is that it has no further 

purpose as it is so heavily siloed and collected into different systems. I would say that 

some kind of data-integration surface or cloud service is maybe the only possibility to get 

data more easily utilizable for decision making as well as for further modelling, analyzing 

or for creating something much more predictive applications. This would of course 

require not only a lot of work but also that people on the site would change their attitudes. 

On organization level we could for example budget a fixed share of our annual turnover 

to be used to develop these new kind of data systems so that the talking about 

digitalization would not be left to speech level alone and that we really could address 

resource towards it. ... I would say that our sectors biggest challenge is with the growing 
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maintenance debt and this is maybe the biggest things these new applications could offer 

solutions in the future. Pipe networks are much bigger threat in terms of maintenance debt 

compared to utilities itself as utilities are usually renovated at a decent rate. ... If water 

sector is clearly left behind in terms of digitalization compared to other sectors, it can be 

seen as an image problem and there can be a threat that the best know-how does not want 

to come to work in the water sector.”   


