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Abstract(
 
This thesis is written at the department of Business Studies at Uppsala University. The study 

addresses the differences in possibilities and difficulties of implementing business intelligence 

(BI)-systems among small IT-enterprises. BI-systems support enterprises in decision-making. 

To answer the aim of this thesis, theories regarding organizational factors determining a 

successful implementation of a BI-system were used. Theories regarding components of BI-

systems, data warehouse (DW) and online analytical processing (OLAP) were also used. 

These components enable the decision-support provided by a BI-system. A qualitative study 

was performed, at four different IT-enterprises, to gather the empirical material. Interviews 

were performed with CEOs and additional employees at the enterprises. After the empirical 

material was gathered an analysis was performed to draw conclusion regarding the research 

topic. The study has concluded that there are differences in possibilities and difficulties of 

implementing BI-systems among small IT-enterprises. A difference among the enterprises is 

the perceived ability to finance an implementation. Another difference is in the managerial- 

and organizational support of an implementation, but also in the business need of using a BI-

system in decision-making. There are also differences in how the enterprises use a DW. Not 

all enterprises benefits from the ability of a DW to manage complex and large amounts of 

data, neither from the advanced analysis performed by OLAP. The enterprises thus need to 

examine further if the use of a BI-system is beneficial and would be used successfully in their 

company. 
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1. Introduction 

It can be a difficult task to decide which alternative that will result in the best outcome, when 

making a decision (Oz, 2000, p. 352). According to Hewer (2015) and Laudon and Laudon 

(2010, pp.44-45) making sound decisions are important for enterprises, since an inappropriate 

decision at a company can result in consequences, such as losing large amounts of finances 

and market shares. Laudon and Laudon (2010, pp.44-45) states that managers of enterprises 

usually have been relying on luck and best guesses in business decision-making. The 

managers have been relying on this luck and intuition, regardless of the positive or negative 

outcome of the decisions, due to lack of relevant information (Laudon & Laudon, 2010, 

pp.44-45). According to Oliver (2007) using intuition is important in decision-making, since 

assumptions about the future cannot always be obtained from data. However, decision-makers 

cannot only rely on intuition, since it is difficult to keep all relevant information in mind, 

when making a decision (Oliver, 2007).  
!
The amount of data in the world is constantly increasing (IBM, 2015, Singh et al., 2012).  

According to IBM (2015), 90 percent of the existing data in the world has been created in the 

last two years. The data exists in different formats as, for example, cell phones, GPS signals, 

social media sites and digital videos (Van der Meulen & Rivera, 2013). Singh et al. (2012) 

state that, since there are more data to consider, there is a need of support in how to manage 

the data to make successful decisions. 

 

During the last decades, the development of technology has resulted in improved decision-

making for enterprises (Laudon & Laudon, 2010, pp.47-52). According to Harris (2012) and 

Chaudhuri et al. (2011) business intelligence (BI) is one of these technologies that have 

developed fast over the last decades. According to several authors (Cebotarean, 2011, Olszak 

& Ziemba, 2007), BI supports in decision-making. BI is a concept defined already in 1958 by 

the IBM researcher Hans Peter Luhn as ” The ability to apprehend the interrelationships of 

presented facts in such a way as to guide action toward desired goals” (Harris, 2012). The 

definition of BI has developed over the years. Professor Howard Dressner stated, in 1989, the 

definition of BI as “Concept and methods to improve business decision making by using fact 

based support systems”. This is the currently used definition of BI (Harris, 2012, Hassan & 

Xie, 2010).  In this thesis, these fact based support systems are referred to as BI-systems. BI-

systems are applicable in various number of business areas, such as risk management 
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(Nedelcu, 2014). According to Nedelcu (2014) and Olszak and Ziemba (2006) the use of BI-

systems provides great advantages to enterprises. This since it in an efficient way makes it 

possible for enterprises to follow achievements, and to produce reports and forecasts.  

 

According to Nedelcu (2014) BI-systems consist of several technologies. Two of these 

technologies are data warehouse (DW) and online analytical processing (OLAP) (Nedelcu, 

2014, Elmasri & Navathe, 2011, p.1067). According to Cebotarean (2011) and Tvrdíková 

(2007) a DW is a repository where data the organization values as necessary is stored. Olszak 

and Ziemba (2007) claim that a DW can manage data from internal systems for operations, 

such as the financial system, but also from the external environment, such as the surrounding 

financial market. OLAP enables enterprises to perform advanced analysis of the data in a DW 

(Yadav & Kumar, 2014).  

 

The use of BI-systems has become commonly used among enterprises (Harris, 2012, 

Chaudhuri et al., 2011). A survey, made by Dresner Advisory Services (2013), establishes 

that it is especially among small enterprises the uses of BI-systems have increased. The uses 

of BI-systems have increased among small enterprises with 30 percent since 2008. This since, 

the current BI-market offers BI-systems requiring lower financial investments than earlier, 

and do not require an expert to implement and use them.  

1.1 Problem discussion  

As stated, using BI-systems support enterprises in decision-making. The possibilities of 

implementing and using these systems in small enterprises have become more favorable 

regarding the financial aspects, but also since they are simpler to manage. An implementation 

will thus not be successful because an enterprise has the financial ability to implement a BI-

system (Turban et al., 2011, p.39, He & Sheu, 2006). According to a study made by Olszak 

and Ziemba (2012) there are several organizational conditions, which have to be fulfilled, to 

make an implementation of BI-systems successful in small enterprises. This, for example, that 

management is supportive of an implementation, that it exist a business need and a 

willingness to use data in decision-making.  

 

DW and OLAP are, as mentioned, two important technologies in a BI-system. According to 

Yadav and Kumar (2014) and Oktavia (2014) there are several benefits for enterprises in 
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decision-making if they use these technologies. It is possible, with a DW, to manage large 

amount of data. Advanced and rapid analyses are provided by OLAP. This enables the 

enterprises to see future possibilities and respond quickly to market demands. There are 

several additional authors (Turban et al., 2011, pp.7-9, Reddy et al., 2010, Seyrek, 2007), also 

stating the benefits for enterprises if they use these technologies in their decision-making. 

There is lack of criticism among these authors regarding the negative aspects of using these 

technologies in decision-making. A question to consider is thus if small enterprises benefits 

from using BI-systems, considering the abilities provided by a DW and OLAP. Is it really 

advantageous and important for them to use BI-systems in decision-making, rather than using 

the traditional decision-making method based on intuition? 

 

The IT-market is developing quickly (Schutte, 2013). Enterprises in this industry therefore 

require fast decision-making, which will be facilitated by using a BI-system. This since it 

provides rapid analyses. A question to consider is thus if this is accurate for all IT-enterprises. 

Are there differences among IT-companies in how implementing a BI-system provides 

possibilities and difficulties in decision-making? 

1.2 Purpose 

The purpose of this thesis is to study the differences in possibilities and difficulties of 

implementing BI-systems among small IT-enterprises. The following questions will be 

examined to achieve the purpose of this thesis.  

 

• How do the enterprises fulfill the organizational factors determining a successful 

outcome of implementing a BI-system? 

• How do the enterprises use a DW? 

• How do the studied enterprises perceive the importance of the main analytical 

functionalities provided by OLAP? 

• How are DW and OLAP advantageous or disadvantageous for the enterprises in 

organization and analysis of data in decision-making?  
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2. Theory 
In this chapter relevant theories for this thesis will be presented. The first part will explain the 

concept of business intelligence (BI) and its use in enterprises, this to gain a deeper 

understanding of the study. The theories about data warehouse (DW), online analytical 

processing (OLAP) and organizational factors, that determine the outcome of a BI 

implementation, will be used to analyze the enterprises regarding the purpose of this thesis. In 

the final section of this chapter the analytical model used, in this study, will be presented.  

2.1 Business Intelligence  

Enterprises use BI-systems as a support in the process of making better and faster business 

decisions by analyzing data (Cebotarean, 2011, Chaudhuri et al., 2011, Olszak & Ziemba, 

2007). According to several authors (Nedelcu, 2014, Negash, 2004, Hannula & Pirttimakki, 

2003), the use of BI-systems provides important information to enterprises in decision-

making. BI-systems estimate the future, which enables enterprises to make decisions, based 

on data analysis. A BI-system, furthermore, enables enterprises to understand how changes in 

the internal and external organization affect them. Nedeclu (2014) states that the 

functionalities provided by BI-systems provide value and support, especially when changes 

are made, to an organization. According to Nedeclu (2014), BI-systems produce reports 

rapidly to management. It is also useful for department leaders, analysts and other people in 

enterprises, working with decision-making. 

 

According to Nedelcu (2014) BI-systems consist of several technologies. Two of these 

technologies, that have made the decision support provided by BI-systems possible, are a DW 

and OLAP (Nedelcu, 2014, Elmasri & Navathe, 2011, p.1069). Cebotarean (2011) states that 

a DW stores and structures data in BI-systems. A DW facilitates complex analysis and 

visualization, and is optimized for data retrieval, since it stores data in multiple dimensions 

(Agiledata, 2013, Chaudhuri & Dayal, 1997). To perform analysis of data, OLAP is used 

(Olszak and Ziemba, 2007). Figure 1 illustrates the relationship between BI, DW and OLAP.  
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Figure 1. Relationship between BI, DW and OLAP 

 

2.2 Data Warehouse  

A DW is a repository where data, considered as valuable in an organization, is stored 

(Tvrdíková, 2007). According to several authors (Turban et al., 2011, p.329, Reddy et al., 

2010, Inmon, 2002, p.31), a DW is an integrated, subject-oriented, non-volatile and time-

variant collection of data, which supports management in decision-making. Integrated implies 

that large amounts of data can be collected from databases and other data sources in a DW 

(Elmasri & Navathe, 2011, pp.1096-1110). The data added to a DW can be inconsistence in, 

for example, naming conflicts. A DW solves this and integrates the data into a consistent 

format (Turban et al., 2011, p.329, Inmon, 2002, pp.31-32). The second part in the definition 

is subject-oriented, which means that the design of a DW can be constructed and defined by 

the business area it concerns. It thus helps the user to analyze data, related to a specific area 

(Turban et al., 2011, p.329, Inmon, 2002, p.31). The third part in the definition, non-volatile, 

implies that data uploaded to a DW is unchangeable. History of data is thus saved (Turban et 

al., 2011, p.329, Inmon, 2002, pp.33-34). The last part in the definition is time-variant. To 

discover trends, there is a time stamp to demonstrate at what moment a certain record was 

accurate (Turban et al., 2011, p.329, Inmon, 2002, p.34).  
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Codd et al. (1993) claim that a DW does not substitute the traditional systems for operations. 

These systems manage the operations of enterprises, as the bookkeeping systems, and are 

maintained independently from a DW. A DW complements the existing systems for 

operations, to facilitate data analysis (Chaudhuri & Dayal, 1997). 

2.2.1 Benefits of using DW in Decision-Making 

According to Yadav and Kumar (2014), DWs have increasingly gained importance in the 

database industry, since it generates competitive advantages to an organization. This, since it 

is an efficient tool in decision support. 

 

According to Oktavia (2014) information considered in decision-making is complex in both 

meaning and structure. Turban et al. (2011, pp. 7-9) state globalization as an example of a 

factor that has resulted in more data and alternatives to choose from in decision-making. To 

use a DW is therefore beneficial, since it can derive data from different sources into a 

consistent format (Turban et al., 2011, p.329, Inmon, 2002, pp.31-32). Oktavia (2014) claims, 

that as more data needs to be considered in decision-making, DW is beneficial for enterprises, 

since it supports and helps them in data analysis. Hence, one can argue that since a DW 

manages large amount of complex data, it is beneficial in decision-making. 

 

According to Oktavia (2014) a DW is considered as an important key in BI-systems, since it 

improves organization of data and extraction of knowledge. Reddy et al. (2010) claim, that 

this since the data enterprises need to make strategic decisions is stored in a DW. A DW is 

also important in BI-systems, since users have timely access to information. Hence, one can 

argue that a DW provides timely access to necessary data in strategic decision-making.  

2.3 Online Analytical Processing 

According to Kumar (2014) and Cios et al. (2007, p.116) OLAP is the process of analyzing 

data collected in a DW. The main analytical functionalities of OLAP are roll-up, drill-down, 

slice-and-dice and pivot. Roll-up enables the user to navigate from details to summarized 

view of data sets, shown in the results of an analysis (Burstein & Holsapple, 2008, pp. 266-

269, Cios et al., 2007, p.116). This for example when summarizing the number of sold units 

per day to number of sold units per quarter (Cios et al., 2007, p.116). The functionality drill-
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down enables the user to navigate from summarized views to more details in the results of an 

analysis (Burstein & Holsapple, 2008, pp. 266-269, Cios et al., 2007, p.117). This for 

example when moving from summarized sales in a specific continent to the sales in a specific 

city (Cios et al., 2007, p.117). The slice-and-dice operation adds, replaces or eliminates 

dimensions from the displayed results (Burstein & Holsapple, 2008, pp. 266-269). The user 

can thus look at a specific set of data maintained from an analytical query. This, for example, 

sold units at a certain location (Cios et al., 2007, p.118). Likewise the slice-and-dice 

functionality enables users to cut through data, to assure that critical aspects in their business 

are specified in the chosen set of data from the results. The pivot functionality makes it 

possible for users to perceive data from different perspectives (Cios et al., 2007, p.118, 

Chaudhuri & Dayal, 1997). The data can be rotated, which enables users to choose from what 

perspective to view the data (Burstein & Holsapple, 2008, pp. 266-269). Users can, for 

example, view the data from the financial perspective. 

2.3.1 Benefits of using OLAP in Decision-Making 

According to Yadav and Kumar (2014) OLAP have, in addition to DWs, increasingly gained 

importance in the database industry, since it generates competitive advantages to an 

organization. This, since it is also an efficient tool in decision support. 

 

Yadav and Kumar (2014) state that the use of OLAP enables managers to model problems 

that would be impossible using less flexible systems, which cannot view data from different 

angels and perspectives. Seyrek (2007) claims that businesses operating in changing-, and 

informative markets need timely updates and accurate information in decision-making. 

According to Seyrek (2007), and Hasan and Hyland (2001), using OLAP helps managers to 

understand the current situation of their business and to see trends and future possibilities. 

Similarly, the use of OLAP enables enterprises to perform advanced analysis, to better 

understand their business prospects.  

 

According to several authors (Yadav & Kumar, 2014, Turban et al., 2011, pp. 7-9, Seyrek, 

2007), OLAP provides enterprises rapidly with analysis and financial reports. Turban et al. 

(2011, pp. 7-9) state that this is important, due to fast changes in the business environment. 

No time exists for mistakes and to learn by trial-and-error. The fast analysis also provides 

organizations with an opportunity to respond quickly to market demands. A good 

responsiveness to market demands yields improved revenue and profitability (Yadav & 
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Kumar, 2014, Reddy et al., 2010). Hence, one could argue that the use of OLAP in enterprises 

enables efficient decision-making. 

2.4 Factors Determining Successful BI Implementation  

To make an implementation of a BI-system successful, there are organizational factors to 

consider (Oktavia, 2014, Ojeda-Castro & Ramaswamy, 2014). These factors are available 

resources, management and organizational support, willingness of cultural change for 

decision-making and business need.  

2.4.1 Available Resources 

According to several authors (Oktavia, 2014, Alhyasat and AL-Dalahmeh, 2013, He & Sheu, 

2006), having access to relevant resources are important for a successful implementation of 

the BI-tool DW. The outcome of implementing DW and OLAP, in enterprises, has not been 

successful, since there are financial resources invested in the technologies. This, since the 

benefits of the implementation has not exceeded the costs (Alhyasat and AL-Dalahmeh, 

2013). Hwang et al. (2002) claim that large companies in general have more financial 

resources to spend on the implementation of a DW. An important factor, which influences the 

implementation of a DW, is therefore the size of the company. A study concluded that the 

average time required of a DW implementation, was eight months and the average cost was 

$381 000 (Ojeda-Castro & Ramaswamy, 2014). Hwang et al. (2002) state that implementing a 

DW is expensive and therefore risky. Companies with strong finances experience a lower 

financial risk with an implementation.  

 

Another important resource, to make an implementation successful, is skilled employees in 

the organization, to use BI-systems (Turban et al., 2011, p.39). According to Oktavia (2014) 

the success of implementing a DW is influenced by the enterprises awareness of technical 

aspects when implementing it. Alhyasat and AL-Dalahmeh (2013) state that an 

implementation requires a variety of managerial and technical skills, since a DW and OLAP 

are considered as technical advanced. Therefore, users need knowledge about the tools, to use 

them optimally (Wang et al., 2011). However, a survey made by Dresner Advisory Services 

(2013), of approximately 500 small and middle-sized enterprises demonstrated that the use of 

BI-systems has increased among the companies. This since new BI-systems have become less 

technical advanced and requires less financial resources to implement. Likewise, it can be 
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argued that new BI-systems require fewer resources, which simplifies an implementation of 

BI-systems. To have available resources is thus still important to successfully implement BI-

systems. 

2.4.2 Management and Organizational Commitment 

According to several authors (Ojeda-Castro & Ramaswamy, 2014, He & Sheu, 2006, Hwang 

et al., 2002), an important factor to successfully implement the BI-tool DW, is that support 

and commitment exist from top management to implement the tool. This since, according to 

Hwang et al. (2002), management manages the financial resources needed for an 

implementation. According to He and Sheu (2006) also, since otherwise the efficiency of an 

implementation will be reduced. Turban et al. (2011, p.39) state, that it is not only important 

that management is dedicated to an implementation, but also that all employees in an 

organization are positive, regarding the use of a BI-system. Management has an important 

role in preparing the organization for the changes, which using a BI-system implies. The 

employees need to be ready for the change and be supportive of an implementation (Turban et 

al., 2011, p.39). It can thus be argued that management and organizational support and 

commitment of an implementation are important to successfully implement a BI-system. 

2.4.3 Willingness of Cultural Change in Decision-Making 

According to Turban et al. (2011, p.39) and Watson and Wixom (2007), a key factor to 

successfully implement a BI-system is that data analysis is a part of the business decision-

making culture. Watson and Wixom (2007) state that a change in the business culture from 

decision-making based on “gut-feelings”, to the use of data analytical methods must be made. 

Laudon and Laudon (2010, p.44) claim that managers have traditionally used their intuition in 

decision-making. According to Oliver (2007) using your intuition is an important part of the 

decision-making, since assumptions need to be made about the future that cannot be generated 

from data. The problem is that using intuition in decision-making makes it difficult to keep 

relevant information in mind, and might therefore not be considered (Oliver, 2007). 

According to Laudon and Laudon (2010, p.44) another issue, if only intuition is considered, is 

lack of accurate information provided at the right moment. Similarly, changing the business 

culture to be dependent on data in decision-making is important for a successful 

implementation. 
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2.4.4 Business Need 

According to Yeoh and Koronios (2010) and He and Sheu (2006), the need in businesses of 

using BI-systems is highly relevant to make an implementation successful. Turban et al. 

(2011, p.39) state that it is also important that the strategically and operational objectives of 

using a BI-system for decision-making is well defined for a successful implementation. He 

and Sheu (2006) argue that if no business objective exists the effectiveness of implementing 

the BI-tool DW will be reduced. Yeoh and Koronios (2010) claim that that the business 

objectives are essential for a BI-system, to have a positive impact on a business. Furthermore 

the implementation of BI is likelier to be successful if the business needs are identified and 

used to direct the implementation (Yeoh & Koronios, 2010, He & Sheu, 2006). He and Sheu 

(2006) therefore claim that having a plan for the implementation is important. Likewise, there 

has to be a business need for a BI-system, for an implementation to be successful.  

2.5 Analytical Model 

The purpose of this thesis is to study the differences in possibilities and difficulties of 

implementing BI-systems in small IT-enterprises. The analytical model used in this thesis is 

illustrated in Figure 2. The model demonstrates how the theories presented in this chapter will 

be used in the analysis, to answer the purpose. 
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Figure 2. Analytical model 

 

As seen in the figure, the first step is to analyze how the enterprises fulfill the organizational 

factors, determining the success of a BI-system implementation. This will give an 

understanding of possible organizational advantages and obstacles of implementing a BI-

system in the enterprises. The next step in the analysis is to conclude how the companies are 

using a DW currently and how they find the analytical functionalities provided by OLAP 

important in decision-making. This is important to analyze, since DW and OLAP are two 

important technologies in BI-systems, to perform efficient decision-making. The use of a DW 

in an organization will increase the possibilities to successfully implement a BI-system. The 

greater extent of using and considering the analytical functionalities provided by OLAP as 

important indicates that these would be useful for the enterprises if they implemented a BI-

system. The final steps will provide an understanding of the benefits and disadvantageous of 

using a DW and OLAP for the enterprises in decision-making. This by study why the 

enterprises are organizing and analyzing their business data the way they do and the 
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consequences of this for their decision-making. These four steps in the analysis will provide 

an understanding of the differences in possibilities and difficulties of implementing a BI-

system and thus answer the purpose of this thesis. 
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3. Methodology 
This chapter will provide information about how the thesis was conducted and which 

methodology that has been used to meet the aim of the study. The research approach used, 

will be presented and a motivation of the design of the thesis. The validity and reliability of 

the research and the reliability of the sources will also be discussed.  

3.1 Introduction 

At an early stage of the thesis a decision was made that the research would be conducted in 

the field of information systems and how enterprises use these systems in decision-making. 

Literature and scientific articles in this particular field were therefore explored. According to 

Hogan et al. (2011, pp.18-24) the research question can change during the early stages of a 

study, depending on the literature that has been found. After exploring different aspect of 

information systems, business intelligence (BI) was the most appealing field to study. This 

since the BI-technology, during the last decades, has developed and becoming more 

commonly used among enterprises, as a support in decision-making (Watson, 2014). To 

include every aspect in the field of BI, would exclude the depth of the study (Hogan et al., 

2011, pp.18-24). A decision was made, that the differences in possibilities and difficulties of 

implementing BI-systems among small IT-companies was an interesting area to examine.  

3.2 Qualitative Research Approach 

The aim of this research was to gain a deep understanding of the differences in possibilities 

and difficulties of implementing BI-systems among small IT-companies. In this thesis a 

qualitative research approach has been used, since, according Jha (2008, p.45) and Hennik et 

al. (2011), this approach study objects in natural settings, to understand peoples´ experiences. 

Hogan et al. (2011, p.9) state, that qualitative research approaches make it possible, to get a 

deep understanding of what caused a choice and what followed by that choice. A quantitative 

research approach was also a considered alternative, for this thesis. According to Saunders et 

al. (2012, p.161) a quantitative research approach, generally, is used for numerical data 

collection, which provides graphs and statistics. The participant’s personal perspectives and 

experiences regarding the aim of this study was regarded as interesting to the authors, of this 

thesis, a qualitative research approach was thus applied.  

!
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3.2.1 Interviews as Qualitative Method 

Interviews have been performed to collect the empirical material. According to Li and Baker 

(2012) personal meetings are considered as an efficient interview method, since it helps the 

interviewer to understand the respondent accurately by receiving body language. Hogan et al. 

(2011, p.10) and Dicicco-Bloom and Crabtree (2006, p.314) state, that this method 

encourages participants to evoke their individual experiences and memories regarding 

activities and events that are relevant to the research. Personal meetings have therefore been 

the used method in this thesis. The theoretical material, gained from literature, was used as a 

guide, when preparing interview questions to the participants. The prepared guide of 

questions was followed during the interviews, but additional questions were asked to achieve 

better understanding of the respondents’ experiences. The interviews were thus performed in 

a semi-structured manner (Cohen & Crabtree, 2006, Dicicco-Bloom & Crabtree, 2006, p.40).  

3.3 Selection of Enterprises 

According to Hogan et al. (2011, p.11) a qualitative study focuses on small samples chosen 

from the researchers interest to a research topic. To get a deep understanding about the 

differences in possibilities and difficulties of implementing a BI-system among small IT-

enterprises, four enterprises was chosen to participate in this study. According to Schutte 

(2013) technology, such as IT, is developing quickly. The IT-industry was therefore 

interesting, since according to several authors (Cebotarean, 2011, Chaudhuri et al., 2011, 

Olszak & Ziemba, 2007), BI-systems support enterprises in fast decision-making, which thus 

would be beneficial in this industry. Several enterprises in the Swedish IT-industry were 

contacted by email. According to the European Commission (2014) a company is defined as 

small if no more than 50 people are working for the enterprise, and the yearly turnover is less 

than ten million Euros. Table 1, demonstrates the companies that have been participating in 

this thesis. 
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Table 1. The participating enterprises (Interviews; Allabolag, 2015) 

Company Location Independency Type of 
Company 

Turnover Number of 
Employees 

A  Uppsala, 
Sweden 

Independent in 
a bigger 
concern 

IT-solutions 30 MSEK 
(2014) 

20 

B Uppsala, 
Sweden 

Independent IT-solutions 
and IT-
consultants 

20 MSEK 
(2013)  

40  

C Uppsala, 
Sweden 

Independent in 
a bigger 
concern 

IT-consultants 30 MSEK 
(2013) 

25 
 
 

D Uppsala, 
Sweden 

Independent Programming 20 MSEK 
(2014)  

20 

 

Two of the participating enterprises are part of a bigger concern, to gain market shares, but 

are operating independently (Interview, A1; A2; C2). In this thesis all four enterprises are 

therefore considered as small companies, since the business is performed independently. The 

enterprises are anonymous, since it was required from some of the participants. The 

companies are therefore referred to as enterprise A, B, C and D.  

3.4 Selection of Interviewees 

The people selected as participants were selected for their knowledge and position in the 

enterprises, but also for their willingness to help and assist as participants (Dicicco-Bloom & 

Crabtree, 2006, p.40). Seven interviews were performed to gather the empirical material, for 

this thesis. The aim of the interviews, were to gain an understanding of the enterprises 

organization and analyzing of data for decision-making. In general, people with an authority 

position in enterprises are making decisions about the organization (Singh et al., 2012). 

Interviews with CEOs of the enterprises were therefore performed. To improve the result of 

this study, additional interviews with other employees were also performed. Enterprise D was 

unfortunately not able to give a second interview. The respondents are referred to as A1, A2, 

B1, B2, C1, C2 and D1. In table 2 a summarization of the respondents is demonstrated.  
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Table 2. The participating respondents  

Name Position Enterprise Interview Length Date 
A1 Chief 

executive 
officer 
 

A Face-to-face 75 min 2015-04-10 

A2 Financial 
manager 
 

A Face-to-face 45 min 2015-03-30 

B1 Chief 
executive 
officer 
 

B Face-to-face 60 min 2015-03-30 

B2 Controller 
 

B Face-to-face 30 min 2015-04-23 

C1 Chief 
executive 
officer 

C Face-to-face 30 min 2015-05-07 

C2 Consulting 
manager 
 

C Face-to-face 55 min 2015-04-09 

D1 Chief 
executive 
officer 
 

D Face-to-face 55 min 2015-04-10 

 

3.5 Operationalization 

The interview questions were designed, based on three aspects, which facilitated the transfer 

from the theoretical framework to empirical observations. The first aspect is, regarding the 

enterprises storing and organizing of data, which is related to the DW theories. The second 

aspect is how the enterprises use and value analytical functionalities, which is related to 

OLAP theories. The last aspect was of a more general nature, regarding their use and plans of 

using analytical tools in decision-making. In appendixes one, two and three the questionnaires 

are attached. A DW stores data from multiple sources and organizes data, depending on the 

requirements of users (Reddy et al., 2010). To gain information from the enterprises regarding 

this, questions were asked about how the enterprises organize data from the internal and 

external organization. OLAP is the analytical process performed on the complex data in a DW 
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(Elmasri & Navathe, 2011, p.1069). To gain an understanding of the enterprises relationship 

to the functionalities provided by OLAP, questions were asked about how the enterprises are 

analyzing data, how they are choosing what aspects to include in the analysis and how they 

are choosing from which angle and detail level to look at the results. To gain an 

understanding of how the enterprises fulfill the organizational factors determining a 

successful BI implementation, the more general questions were asked regarding the use and 

plans of using analytical tools. These three aspects provided an understanding of differences 

in possibilities and difficulties of implementing BI-systems among small IT-enterprises. The 

interviews were conducted in Swedish, since Swedish is the native language of the 

participants in the interviews. The attached questionnaires is therefore also in Swedish.  

3.6 The Execution of the Interviews 

The questionnaires were sent to the respondents before the interviews, to make the 

participants aware of the questions. The interviews were, as planned, performed in a semi-

structured manner. The scripts of the questions were followed during the interviews, to let the 

participants contribute with their experiences to the subject. The use of prepared standardized 

questions were necessary, to minimize the potential effects the researchers have on the 

interviews. The prepared guides of questions were followed and the questions were asked in 

the same manner to all participants. According to Bryman and Bell (2007, pp.210-213) the 

potential variation of the responses from the participants, and of the follow-up questions; can 

therefore be interpreted as a natural variation of the empirical data, instead of being an effect 

of how the researchers asked the questions. Greener (2008, p.81) states that there is thus, to 

some extent, a research influence in all studies. The answers received from the participants 

did not, in all interviews, cover the information needed for the study and additional questions 

were therefore added. The order of the follow-up questions varied, depending on the 

responses from the participants. 

 

During the interviews, both authors of this thesis attended. At each interview one of the 

authors was main interviewer and responsible for asking the questions, according to the script. 

The other author transcribed and asked additional questions. Taking notes and remembering 

relevant information, gained from the interviews, were difficult. It was thus necessary to 

record the interviews. According to Li and Baker (2012) recording the interviews is preferred, 

to avoid loss of information that could be relevant for a study. It was, however, important to 
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transcribe, during the interviews, in case the technology failed. According to Li and Baker 

(2012) it is important before an interview start, to ask the respondents if they do not mind 

being recorded. All participants accepted being recorded. After the interviews, the authors 

listened to and transcribed the interviews. This to make sure relevant information was 

interpreted correctly. The answers to the questions were sent to the respondents after the 

interviews, to assure that the answers were interpreted correctly. According to Dicicco-Bloom 

and Crabtree (2006, p.40) the time span of a semi-structured interview can vary between 30 

minutes to several hours. The interviews conducted, varied between 30-75 minutes depending 

on how detailed the responses perceived from the participants were. 

3.7 Data Analysis 

According to Greener (2008, p.83) there are several aspects to consider, which facilitate the 

analysis of data gathered, during a qualitative research. Before starting the analysis of the 

material, the recordings of the interviews were transcribed. The theories gathered from 

literature were divided into categories, to make it easier to analyze information from the 

interviews. It was therefore easier to find units of meaning and unite the empirical material 

into categories. An iterative process was performed, to assure that the meaning of the data 

was related to the subjects of the thesis. Furthermore, summaries of data were made and 

contextual notes were taken, which helped in the analysis of the data.  

3.8 Validity and Reliability  

Saunders et al. (2012, p.19) and Greener (2008, p.37) state that reliability indicates, that the 

researchers should convince the reader that the results of a research are not vague. This 

meaning that a study would provide the same results, if a study was performed at another time 

or by another researcher. According to Greener (2008, p.37) the design of a research must 

therefore be clear and transparent. Saunders (2012, p.192) claims that this can be difficult, 

since it exists several threats to achieve reliability. The interviews were performed in spaces 

were there were no other people assisting. This since, the respondents should not feel like 

colleagues could overhear them. Before the interviews the participants were asked, if they 

wanted to be anonymous. This since the thesis is accessible to the public. Giving them this 

option decreased the risk of them not expressing themselves accurately, due to the fact that 

their names and statements would be public information. According to Saunders et al. (2012, 

p.192) another threat to reliability, is the inattention or bias of the researcher to the answers of 
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the questions in an interview. The interviews were recorded, which decreased the risk of 

misunderstanding the participants’ answers and the questions were asked objectively. There 

were some questions that had to be explained further, which might have affected the answers 

of the respondents. These questions were thus explained objectively, to minimize the risk of 

the researchers affecting the answers.  

 

Validity can be defined in various forms, to ensure the quality of a research. Construct 

validity is one way of defining validity and indicates that the measurement method used, in a 

research, should measure what it is intending to measure (Saunders, 2012, p.193, Greener 

2008, p.37). The interviews were performed face-to-face and the meaning of the questions 

could thus be clarified to the participants. According to Greener (2008, p.37) the risk of the 

respondents misunderstanding questions could therefore be minimized. Saunders (2012, 

p.194) and Greener (2008, p.38) state, that another definition of validity is external validity, 

which involves, to which extent the findings of the study can be generalized to other 

situations or other groups. The focus in this study is on small enterprises in the IT-industry 

and the result of this study cannot be generalized in other industries or enterprises. Additional 

researches would be necessary. According to Hogan et al. (2011, p.9) the result of this 

qualitative study provides a deep understanding for the specified situation that has been 

studied. 

3.9 Critical Evaluation of Sources 

It is important to critically review literature, which indicates that only relevant literature 

should be included in the thesis, even if additional literature that has been read has enhanced 

the knowledge of the researchers in the subject (Saunders, 2012, p.72). If the literature is 

more than ten years, the researchers have to assure that there are no more recent publications. 

It is important to consider whether the source is reliable or not and if the literature have been 

cited in reliable sources. Another important factor to consider is what conclusions that can be 

cited from the literature. This will enable the researchers, to find the most relevant literature 

for the study (Hair et al., 2011, p.101). During the reading only relevant and reliable literature 

have been included. Additional articles and books regarding the subject have been read, to 

gain an understanding of the research topic, and to conclude what research topic to examine 

and what literature that is relevant for the study. 
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4. Empirical Study 
This chapter will present the empirical material gathered from the interviews. Each company 

will be presented separately. The first part, of each section, will present background 

information about the enterprises and their perceptions about the use of analytical tools in 

decision-making. This section will also include information regarding the need of better 

decision-making tools and how the enterprises prefer making decisions. The last two sections 

will present how the enterprises structure and analyze data, but also why the enterprise 

structure and analyze data in their current methods and consequences of this. 

4.1 Enterprise A 

Enterprise A is a small company located in Uppsala (Interview, A2), a town in Sweden with 

approximately 200 000 citizens (Statistics Sweden, 2015). The company provides IT-

solutions and services to corporate customers, located in Uppsala. The company has 

approximately 20 employees (Interview, A1; A2). Year 2014, the turnover was around 30 

MSEK (Allabolag, 2015).  

 

Enterprise A is not using a BI-system and does not plan to invest in one. The CEO, however, 

claims that the financial aspect of implementing a BI-system would not be an issue, since an 

implementation would benefit the organization in the long run. This since the value of the 

organization would increase if they had a BI-system (Interview, A1). According to A2, it is 

more relevant for larger enterprises to use BI-systems in decision-making. A2 states that they 

are a small enterprise and therefore has a feeling about their business and can keep track of 

data, regarding their business, without a BI-system. The data concerning the business is used 

as a guide in decision-making. They also use the employees’ intuition and thoughts about the 

business, when making decisions (Interview, A1). According to A1 and A2, the best decision-

system is to be surrounded by competent people and using employees intuitions. The 

enterprise operates in the fast changing IT-market and can thus not base decisions on previous 

successes (Interview, A2). However, the CEO (Interview, A1) states, that analytical support 

from systems facilitate the ability, to make successful decisions.  As the market is changing 

quickly, it is therefore also important with fast decision-making (Interview, A1; A2). 

According to A1, fast decision-making is important, to be a successful enterprise in their 

market. It would therefore be advantageous if the company’s current systems for operations 
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had additional functionalities, enabling more accurate views about what is happening in their 

business and the surrounding business world.  

4.1.1 Structure and Organization of Data 

To store and manage data, enterprise A uses more than one system. The systems used are 

connected, which implies that the information added to their sales system automatically is 

transferred into their financial system (Interview, A1). According to A1 and A2 their systems 

are integrated, which provides an accurate overview of different areas of interest in their 

business. However, A2 states that they still use different systems for different types of 

business information, such as, financial information and information about their customers. 

This to manages and organizes various kinds of information in an easier way. In the systems, 

the enterprise saves historical data accurate at a specific time (Interview, A1). According to 

A2 the enterprise uses historical data to understand their current situation. 

 

According to A1, enterprise A uses decision-systems, since a lot of information that they use 

in decision-making is extracted from their systems. A1 states, that one system merging them 

all together would be convenient. Their current systems are complicated to manage, since 

there are many variables and alternatives to choose from. According to A1, this is a drawback 

with their current systems. Management considers the financial aspects as the most relevant 

and do not want to be concerned about the technical aspects. 

4.1.2 Data Analysis 

Enterprise A analyze their data for decision-making by looking at details, overviews, critical 

aspects. They also analyze data from different perspectives. The overall analysis of 

summarized data is in most cases more relevant, than details in the decision-making 

(Interview, A1; A2). Depending on the position of an employee, specific details of a certain 

area are of interest (Interview, A1). Details are of interest to the enterprise, when unexpected 

events occur. They analyze details and learn from what previously occurred. The ability to 

move between different levels of details, in the data, is used as a tool for managing the 

business (Interview, A2). Critical aspects are highly important to consider for enterprise A, 

when analyzing data. The profitability is one critical aspect, for the enterprise (Interview, A1; 

A2). According to A2, the technical standard of their products is also critical, since their 

customers have a confidence in them to deliver high standard products. According to A1 the 
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customers are analyzed constantly, from different perspectives, as they have employees in the 

external market, analyzing the customers’ needs.  

 

The CEO (Interview, A1) states that it is important for the company to use analytical tools, 

since they need to be best in their market. Making data analysis support the enterprise in 

decision-making. A1 also states, that they perform trend analyses to understand where to 

invest in the future. This can be performed since they have historical data saved in their 

systems. 

4.2 Enterprise B 

Enterprise B is a small company in Uppsala, operating in the IT-sector. The company 

provides IT-solutions to their customers, located in Sweden and in Scandinavia (Interview, 

B1). The turnover of the company was in 2013, around 20 MSEK (Allabolag, 2015) and has 

around 40 employees (Interview, B1).  

 

Enterprise B is not using a BI-system in their decision-making. However, the CEO (Interview, 

B1) claims that they are looking at the possibilities of implementing a BI-system and the 

benefits of doing it. According to B1, a BI-system would increase their competitive 

advantages, since it would improve the company’s ability to make better decisions. B2 agrees, 

that an implementation of a BI-system would be beneficial in the long run, since the analytical 

process would be more efficient. Currently, enterprise B bases their decision-making on 

calculations and data analysis performed by a controller (Interview, B1; B2). According to B1 

and B2, decision-making, based on calculations and analysis is a beneficial method in 

decision-making. This method could thus be more efficient if they used a BI-system. This 

since the controller currently performs their calculations and analysis manually. According to 

B2, there has previously not been a requirement of using a BI-system, since they are a small 

company. Lately, thus the enterprise has expanded, which has resulted in more data to 

consider in decision-making. According to B2, a BI-system would, therefore, facilitate the 

controller job, of managing the data. According to B1, the market enterprise B operates in 

does not require fast decision-making. It is more important to have the skills required in their 

market.  
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4.2.1 Structure and Organization of Data 

Enterprise B does not have the information concerning their business collected in one single 

system. This, since they have bought their systems separately at different times.  They need to 

look into the systems separately, to get the overall picture of a specific area. This enables a 

better understanding of the different areas in their business (Interview, B1). It can thus, 

according to B1, be difficult to consider all relevant data for a specific issue. This since there 

is a risk of loosing information, when processing data manually, from several systems. 

Processing data manually, is time consuming but also beneficial (Interview, B2). According 

to B2, going over data manually provides a better understanding of the business, since the 

controller has to process the data. The processing of the data is made continuously and 

historical data is thus saved  (Interview, B1). According to B1, saving historical data facilitate 

the decision-making, since it provides an understanding about the current situation of the 

company. 

4.2.2 Data Analysis 

Enterprise B analyzing data by looking at details, more general overviews, critical aspects and 

at different perspectives. A specific level of detail, appropriate for a certain analysis is chosen. 

The reason for looking at just one level of detail is, due to the fact that they do not have a 

system, making it possible to easily, move between different levels (Interview, B1). 

According to B1, looking at a specific level, best suited for a certain situation enables, to find 

and solve specific problems in the organization. 

 

According to B1, critical aspects considered in decision-making are, for example, 

profitability, but also reliability of their productions. This, since these factors have to be 

within specified limits, to make their business beneficial. In decision-making, enterprise B is 

also looking at the business from different perspectives. The perspective used when analyzing 

data depends on the interest of the person performing the analysis. Reports about the market 

are, for example, interesting for production managers (Interview, B1).  

 

According to B1, the currently used methods, to analyze data, helps the enterprise to make 

successful decisions, since they can predict the future with forecasts and see trends. Although, 

data analyses have these benefits, a drawback, according to B2, is the difficulties of creating 
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the wanted diagrams and curves. This decreases the quality of the presentations of data 

analysis results. 

4.3 Enterprise C 

Enterprise C is a small IT-company, located in Uppsala. Their customers are located in the 

Uppsala area (Interview, C2). The company has approximately 25 employees (Interview, C2). 

Their turnover was around 30 MSEK in 2013 (Allabolag, 2015).  

 

Enterprise C is not using a BI-system and does not have any plans of implementing one 

(Interview, C2). According to C2, their business is small and can be managed without a BI-

system. It would thus be useful in large enterprises. To make appropriate decisions, enterprise 

C analyzes reports and their customers’ needs. The employees analyze their customers’ needs 

by using their intuitions and experiences about the customers. They believe that their current 

method of making decisions is suitable for them (Interview, C1, C2). However, C1 claims that 

a more analytical method for decision-making would thus be beneficial, since suggestions 

about changes in the organization could easier be motivated to the board of the enterprise. 

 

According to C1, their market in Uppsala is not changing fast. Their market does not require 

fast decisions and there is therefore not a need of analytical systems. The IT-sector in general 

thus changes fast  (Interview, C2). According to C1, fast decision-making would be useful in 

some situations as, for example, during recruitment. A BI-system would thus not be necessary 

in their business for this purpose. 

4.3.1 Structure and Organization of Data 

For managing operations and organizing data concerning the organization enterprise C uses 

more than one system. The systems are not connected, as they believe that an integrated 

system would cost more than it would benefit their company. This, since the company is 

small and can manage the data, regarding their business without a BI-system. C2 claims that 

the separated systems imply, that they need to consider data from different systems, to get an 

overview of a certain area. This makes it difficult to understand the content of a specific area 

Another implication, according to C2, of having separated systems, is that data has to be 

gathered from different systems into spreadsheets manually. This is time consuming and it 

would be beneficial if it could be made in an easier way by a system (Interview, C2).  
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Enterprise C saves historical data in their systems for operations (Interview, C2). According 

to C2, the historical data is stored to look back at what has happened earlier in the enterprise 

and to understand the current situation. 

4.3.2 Data Analysis 

Enterprise C analyzes data for decision-making by looking at details, overviews, critical 

aspects and different perspectives. The company analyzes the data to find the best solutions 

and to meet the objectives of the company. According to C2, critical aspects considered in the 

analyzing are, for example, the customers and the financial growth. To understand the 

requirements of their customers and the external market, enterprise C analyzes information 

from different perspectives. These are, for example, the market perspective and the 

employees’ perspective of the customers (Interview, C2).  

 

The data analyses provide enterprise C with useful information for decision-making, since it 

enables them to make predictions about the future and to see trends. This facilitates their 

decision-making about where to invest their financial resources (Interview, C2). According to 

C2, in addition, data analyses help the enterprise to solve problems that occur in the 

organization, but also to adapt their competences to meet the market demands. The enterprise 

can provide beneficial analyzes with their current methods, C2 thus claims that a more 

advanced analytical tool would provide more accurate information. This would help them to 

understand if they are investing in the right areas, which would increase their competitive 

advantages. 

4.4 Enterprise D 

Enterprise D is a small global company with an office located in Uppsala, where the CEO of 

the company is positioned. The head office is thus located abroad. The enterprise provides IT-

solutions to customers all over the world and approximately has 50 employees (Interview, 

D1). In Sweden, around 20 people are employed and the Swedish business had, during 2014, 

a turnover of around 20 MSEK (Allabolag, 2015).  

 

Enterprise D has developed their own BI-system, which provides them the same analytical 

abilities as the BI-systems offered in the market. According to D1, they are satisfied with their 
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system. The CEO states, that the BI-systems out in the market provide better presentations of 

data than their system, but investing in one of the BI-system out in the market would be 

financial costly. Enterprise D uses data as a guiding tool in decision-making and uses this to 

make forecasts, which is important in decision-making. According to the CEO, the success of 

the their business is thus not mainly about decision support provided by data. The success of 

their business is more about the marketing of their products and having the gut to try in new 

markets, than relying on historical data. The functionalities provided by their analytical tools 

are, according to the CEO, sufficient to achieve business advantages. The use of their BI-

system makes their decision-making efficient. D1 states that it is important that employees 

make fast decisions, since the IT-market enterprise D operates in, is changing quickly. 

4.4.1 Structure and Organization of Data 

To manage their operations and to view data enterprise D uses more than one system. It their 

BI-system information from the systems for operations is gathered. According to D1, it is 

important to have data stored in a central unit, since they are a global company. They 

therefore need access to information from offices all around the world. From their BI-system 

they can choose what to extract and thus get an overview of a specific area. As they use a BI-

system it saves them a lot of time, since they do not need to gather information from different 

systems and databases, to find information (Interview, D1).  

 

In their BI-system enterprise D saves historical data that they consider important and that is 

accurate for a specific time. Saving historical data is important, according to D1, since they 

use it as a tool to motivate, push and teach the employees regarding the business.  

4.4.2 Data Analysis 

Enterprise D analyzes data for decision-making by looking at details, overviews, and critical 

aspects, but they also analyze data from different perspectives. According to D1, summarized 

data is more important than detailed, in decision-making. The details of the business data are 

important when something does not turn out as expected and is thus used to understand why 

something has happened.  

 

Enterprise D considers critical aspects when analyzing data. According to D1, the profitability 

and the customers are critical aspects, important to consider in their business. The customers 

are critical since they affect the sales of their products. The enterprise is constantly analyzing 
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and looking at their business from different perspectives, such as the customers´ and the 

competitors’ perspectives (Interview, D1). 

 

D1 states, that it is important to analyze information relevant to their business, to make better 

business decisions. To analyze the surrounding business enables them to stay updated about 

what is happening in the market. Historical data analyzes enables them to make forecasts, 

which provide an understanding about future possibilities and threats (Interview, D1).   
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5. Analysis 
In this chapter an analysis of the empirical material will be performed. The first part will 

examine how the enterprises fulfill the organizational factors determining a successful 

Business Intelligence (BI)-system implementation. The next part will analyze the enterprises 

regarding how they, according to the definition of a data warehouse (DW), are using one and 

how it its beneficial to use a DW. The last part will study how the enterprises find the main 

functionalities provided by online analytical processing (OLAP) important and how using 

OLAP is beneficial for them.  

5.1 Organizational Factors Determining BI Implementation outcome 

The organizational factors determining a successful BI-system implementation, described in 

section 2.9, are resources, commitment, willingness and need.!

5.1.1 Resources 

According to the theory, having available resources is relevant to successfully implement a 

BI-system. In the empirical study, it is stated that the enterprises are defined as small 

companies. As stated in the theory, the cost of implementing a BI-system is higher for smaller 

enterprises than it is for bigger enterprises, since small companies do not have the same 

amount of finances to spend on the implementation. Enterprise C states, that the cost of 

implementation would exceed the benefits for them, considering the fact that they are a small 

company. Enterprise A and B, on the other hand, state that they will save money on a BI-

implementation in the long run, even if an implementation can be costly. Enterprise D already 

is using a BI-system, which indicates that they have available financial resources. Likewise, 

Enterprise A, B and D do not see the financial aspect as an obstacle for an implementation. 

Enterprise C believes that an implementation would be too costly. 

 

All the companies studied are operating in the IT-sector and are using IT-systems currently, 

which indicates that their personnel have skills in IT. According to the theory, the resource 

technical competent personnel is important for a successful implementation of a BI-system. 

This aspect of an implementation is therefore not an issue for the studied enterprises, since 

they are experienced users of IT-technology.  
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5.1.2 Commitment 

According to theory, managerial- and organizational commitment of implementing a BI-

system is important, to make the implementation successful. According to the empirical 

material, enterprise D is using a BI-system. Enterprise A and C claim, that considering the 

size of their company and that they do not have a lot of information to consider, a BI-system 

is not necessary for them. Enterprise B is, on the other hand, positive regarding an 

implementation and believes that it would be beneficial for them in decision-making. 

Enterprise D claims that they are satisfied with their current BI-system. It could thus be 

argued, that there are differences among the companies in the commitment aspect of using a 

BI-system. Enterprise B and D are positive regarding the use of a BI-system and enterprise A 

and C are not.  

5.1.3 Willingness 

The theory demonstrates, that a change in the business culture, to be more dependent on data, 

in the decision-making, is important for a successful implementation. According to the 

empirical material, enterprise A, C and D believe that using data and analyzing data is 

important and necessary in decision-making. They thus claim that they cannot only rely on 

data and that they need to consider other aspects as feelings, previous experiences, intuitions 

and good marketing. Enterprise B believes that data analysis is highly important for them, 

when making decisions. Likewise, all companies to some extent want a business culture 

where data and data analysis is an aspect to be considered in the decision-making. 

5.1.4 Need 

According to the theory, there has to be a need of a BI-system to make an implementation of a 

BI-system successful. Enterprise A and D state, that the markets they operate in is changing 

quickly and therefore they need fast decision-making, which according to the theory a BI-

system supports. Enterprise D, that has implemented a BI-system, claims that their system 

satisfies their organizational needs and helps them to make appropriate decisions. Enterprise 

B states that they have grown lately and thus have more data to manage. The use of a BI-

system, in enterprise B, is therefore needed to manage this data and to make their decision-

making more efficient. Enterprise C does not see a need of a BI-system, to make fast and 

appropriate decisions and believes they can manage their data without a BI-system. Similarly, 

there is a need of a BI-system at enterprise A, B and D, but not a need in enterprise C. 
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5.2 Use of DW 

As stated in the theory, a Data Warehouse (DW) integrates data from multiple sources into a 

consistent format. It is only enterprise D that has a system that collects information from their 

systems for operations, into a BI-system. The DW definition integrated is therefore fulfilled 

for enterprise D. According to the theory, a DW can be constructed to concentrate on a 

specific area of interest. Enterprise A has their systems connected and enterprise D has an 

integrated system, which enables them in an easy way to get an overview of a specific area of 

interested. It thus fulfills the subject-oriented definition criteria. According to the theory, the 

data updated to a DW does not change and historical data is maintained with a timestamp. All 

enterprises in this study are saving historical data accurate for a specific time and that does 

not change. The DW definitions non-volatile and time-variant are therefore fulfilled for all 

four enterprises. Table 3 illustrates a summary of how the enterprises studied fulfill the 

definition of a DW. 

 

Table 3. The enterprises’ use of a DW 
 
DW-definitions Enterprise A Enterprise B Enterprise C Enterprise D 
Integrated No No No Yes 
Subject-
oriented 

Yes No No Yes 

Non-volatile Yes Yes Yes Yes 
Time-variant Yes Yes Yes Yes 
!

5.3 Benefits and Drawbacks of Using a DW  

According to theory, a DW manages complex and large amounts of data and is beneficial in 

the analysis of data in decision-making. The enterprises studied, in this thesis, are using 

different systems for different areas of their business. This indicates that there is a lot of 

different information to consider in the decision-making. Company B and C state that they are 

spending a lot of time extracting information from their different systems for operations. This 

provides an accurate understanding of the overall picture of an area, since their systems are 

separated, and the enterprises do not have a specific system for collecting important 

information. It would therefore be beneficial for enterprise B and C to implement a DW, 

regarding this aspect since a DW can manage and process large amounts of data from 

different sources. Enterprise A already has a decision support system, according to the CEO, 
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since all their systems are connected. This enables them to get accurate business data of 

specific areas of the business. This solution works well for enterprise A. Enterprise D has 

already implemented a DW, since they are a global company and need to consider 

information from all over the world, in a manageable way. It can thus be argued that since a 

DW can manage and organize complex and large amounts of data, implementing a DW would 

in this aspect be beneficial for enterprises B and C, but also for enterprise D. It would thus not 

be beneficial for enterprise A, regarding this aspect. 

 

The theory demonstrates that having timely access to data improves the decision-making and 

is therefore a benefit of using a DW. As stated in the empirical material, all enterprises save 

and use historical data in their IT-systems for operations, to support in decision-making. All 

enterprises can with their current methods of organizing data get timely access to data. 

Implementing a DW would thus not make any difference for them in this aspect, since they 

already has timely access to data. Enterprise D, that currently is using a DW, states that they, 

for example, in their financial system, have timely access to important information. Likewise, 

timely access to data provided by a DW would not be beneficial for the enterprises, since they 

have timely access to data in their systems for operations.  

 

Two additional aspects regarding the enterprises storing of data have been found during the 

collection of the empirical material. These are information overload and manually processing 

of data. Enterprise A experience the problem of information overload with their current 

systems, since there is a lot of different alternatives to choose from and a lot of different 

information to consider. No theoretical material has been found indicating that a DW can 

manage the information overload in a more advantageous or disadvantageous way than other 

data repositories. Enterprise B believes that their current method of manually processing data, 

when making their analysis is beneficial for them, since it provides a better understanding of 

their business. There is no theoretical material found, stating whether a DW is advantageous 

or disadvantageous, regarding the fact that the user does not have to process data manually. 

No conclusions will be drawn, regarding these two aspects, since no theoretical material has 

been found discussing these aspects. It will thus be discussed in chapter 7.  
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5.4  Importance of OLAP Functionalities 

According to the theory, the main analytical functionalities provided by OLAP, in a BI-

system, are roll-up, drill-down, slice and dice and pivot. The roll-up functionality allows 

viewing the analyzed data summarized and the drill-down to view the analyzed data in details. 

The slice and dice functionalities enable cutting through data, to assure that the critical 

aspects are considered. The pivot function is used to view data from different perspectives. 

According to the empirical material, all the enterprises consider and look at details, 

overviews, critical aspects and different perspectives in decision-making. It can thus be 

concluded that all studied enterprises find the main functionalities provided by OLAP 

important in decision-making.  

5.5 Benefits of Using OLAP  

As stated in the theory, it is possible to perform advanced analysis in decision-making, when 

using OLAP. It enables managers to model complex problems, to understand the current 

situation of their business and to see trends. All these benefits are stated by the enterprises.  

The enterprises claim, that the benefits of their current methods of analyzing data is that it 

enables them to see trends, to make forecasts and to solve problems that occur in the 

organization. Enterprise A and D state, that they are satisfied with their current methods of 

analyzing data. Enterprise B states that their data analysis can be improved by making the 

ability to move between different levels of details easier and by making the presentation of 

the results of data analyzes more understandable. Enterprise C states that they are satisfied 

with their data analysis, but an advanced analytical tool would make it easier to motivate 

suggestions about changes in the organization to the board of the enterprise. Likewise, the 

advanced analysis provided by OLAP would not be beneficial for enterprises A. It would thus 

be beneficial for enterprise B and C, regarding this aspect. Enterprise D already is using a BI-

system and is satisfied with their current advanced data analysis.  

 

Another benefit, stated in the theory, of using OLAP, is that it provides reports and analyses 

rapidly. According the theory, this is beneficial when fast changes are occurring in the 

surrounding environment of the enterprise. Enterprise A and D, are operating in changing 

markets, where fast decisions are important. Enterprise B and C do not operate in fast 

changing markets. Enterprises B and C, however, believe that making rapid analysis is 

beneficial for them. Enterprise C believes that rapid analyzes is beneficial for certain 
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decisions. Enterprise B, on the other hand, argues that they consider fast analysis important 

and that it would be beneficial in their business. Similarly, rapid reports and analyses 

provided by OLAP are important for the enterprises in decision-making.  
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6. Conclusions 
The purpose of this thesis was to study the differences in possibilities and difficulties of 

implementing Business Intelligence (BI)-systems in small IT-enterprises. The factor financial 

resources, is a possibility for enterprise B and D, but a difficulty for enterprise A and C. 

Commitment is a possibility for enterprise B and D, but a difficulty for enterprise A and C. 

Need is a possibility for enterprise A, B and D, but a difficulty for enterprise C. The use of a 

DW facilitates the possibilities of a BI implementation in enterprise D. The other enterprises 

do not use a DW, which is a difficulty for an implementation of a BI-system. A DW can 

manage and organize complex and large amount of data and is in this aspect a possibility for 

enterprise B, C and D. It would thus be a difficulty for enterprise A. The advanced analysis 

performed with OLAP is a possibility for enterprise B and D but disadvantageous for 

enterprise A and C. The following four questions have been examined to draw this overall 

conclusion.  

 

The first step to answer the purpose of this study was to conclude how the enterprises fulfill 

the four organizational factors determining a successful outcome of implementing a BI-

system. The financial aspect is not an obstacle for enterprise A, B and D, but for enterprise C. 

The organizational factor commitment is a barrier for enterprise A and C, but not for 

enterprise B and D. None of the enterprises perceive the factor willingness as an obstacle. The 

factor need is an obstacle for enterprise C, but not for the other enterprises.  

 

The second step to answer the overall purpose of this study was to conclude how the 

enterprises are using a DW. The first criterion, integrated, is fulfilled by enterprise D. The 

following criterion, subject-oriented, is fulfilled by enterprise A and D. The criteria non-

volatile and time-variant are fulfilled by the enterprises. Enterprise D has fulfilled the four 

criteria of the definition and therefore, uses a DW. 

 

The third step to answer the overall question was to examine how the enterprises perceive the 

importance of the main analytical functionalities provided by OLAP. It has been 

demonstrated that the enterprises perceive the details, overviews, critical aspects and different 

perspectives as important in decision-making.  
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The last step, to answer the overall purpose of this study, was to conclude how a DW and 

OLAP would be advantageous or disadvantageous for the enterprises in organizing and 

analyzing data in decision-making. A DW can manage and organize complex and large 

amount of data and is in this aspect advantageous for enterprise B, C and D. It would thus be 

disadvantageous for enterprise A. A DW provides timely access to historical data, but this 

would be disadvantageous for the enterprises. The advanced analysis performed with OLAP 

is advantageous for enterprise B, C and D, but disadvantageous for enterprise A. The rapid 

reports and analyses that OLAP provides are important in all the enterprises in decision-

making and are thus advantageous for them. 
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7. Discussion and Suggestions for Further Studies  
The purpose of this study was to study the differences in possibilities and difficulties of 

implementing BI-systems in small IT-enterprises. The conclusion from this study was that it 

exists differences in possibilities and difficulties among the enterprises, regarding an 

implementation of a BI-system. The enterprises thus need to examine further if the use of a 

BI-system is beneficial and would be used successfully in their organization.  

 

There were interesting results obtained from this study. The result regarding the factor 

commitment was interesting. Two enterprises claimed that they do not have enough 

information to consider, for a BI-system to be favorable for them in decision-making. In the 

introduction of this study it was stated that the amount of data in the world has increased 

significantly over the last two years. This does not seems to affect enterprise A and C. It is 

thus interesting to examine further if the increase of data have an impact in the business world 

or if this data is not applicable in business decision-making.  

 

The result obtained regarding the ability of OLAP to provide fast analysis was also 

interesting. In the problem discussion of this study it was stated that the IT-market is changing 

fast, which also the enterprises stated. There were thus disagreements among the enterprises 

regarding if the IT-market demands fast decisions. This would be interesting to examine 

further, since enterprise B claimed that fast decisions is not necessary, even though they are 

operating in the IT-market, which changes quickly. The enterprises, in this study, do though 

believe that support of analytical tools providing fast reports and analyzes is beneficial in 

decision-making. 

 

In the last part of section 5.3, two interesting factors of using a DW were discovered. These 

were information overload and non-manual processing of data. Enterprise A stated that 

information overload is a problem with their current systems for operations. An interesting 

aspect to examine further is if it would be possible to avoid information overload with 

systems for operations and BI-systems. This, since the amount of data has increased in the 

world. The other aspect was non-manual processing of data. Enterprise B do not believe that 

using a BI-system would provide them with the same understanding of their business as their 

current way of manually processing data does. It is an interesting aspect to examine further. 
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Does the use of a BI-system result in less understanding of the business, since enterprises do 

not have to add data manually into the DW?  

 

The result from this qualitative study cannot be used to draw general conclusions regarding 

the aim of the study. A quantitative study with more enterprises would be necessary to draw 

general conclusions regarding differences in possibilities and difficulties of implementing a 

BI-system in small IT-enterprises. Additional suggestion for further studies is to study the 

possibilities and difficulties of an implementation of BI in medium and large enterprises, but 

also in other industries than the IT-sector.  
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Appendix 1 
!

Intervjufrågor A1, A2, B1, C2, D1 

 

Allmänna frågor 

• Vad har du för roll och befattning i företaget? 

• Vad är företagets huvudsakliga sysselsättning? 

• Hur många anställda är ni på företaget?  

• Hur många kontor har ni och var finns de? 

• Vem/Vilka är det som tar beslut om er verksamhet? 

• Hur fattar ni beslut som rör verksamheten? 

 

Användning av system vid beslutsfattande 

• Använder ni er av något slags system som ska underlätta vid beslutsfattande? 

 

Om ni gör det,  

• Vilket syfte har systemet för er organisation vid beslutsfattande?  

• Tycker ni att systemet uppfyller sitt syfte och på vilket sätt uppfyller det syftet? 

• Vilka fördelar/nackdelar ser ni med systemet vid beslutsfattande? 

 

Om ni inte gör det,  

• Varför använder ni inte något system vid beslutsfattande? 

• Skulle ett system kunna underlätta ert arbete vid beslutsfattande? 

 

Lagring och användning av data/information som används för att fatta beslut 

 

• Hur sorterar och organiserar ni den data och information som rör er organisation? 

o Har ni någon central enhet där all information som berör er organisation finns 

tillgänglig?  

o Hur spar och använder ni information om er omgivning såsom era 

konkurrenter eller den marknad ni befinner er i?  
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• När ni spar information (om ni gör det) separerar ni då data inom olika områden som 

t.ex. data rörande era anställda eller om marknaden för att få en bättre överblick över 

dessa områden? 

• Hur integrerar ni data från olika källor? (T.ex. data från filer, bilder, text dokument, 

operationsdatabaser) 

• Hur använder ni information som inte berör nulägeshändelser utan sådant som skedde 

för veckor/månader eller år sedan (historisk data) för att fatta beslut?  

• Är det viktigt att kunna titta tillbaka på historisk data för att till exempel kunna se 

trender? 

 

Analys av data/information vid beslutsfattande 

• Analyserar ni er data då ni fattar beslut för att exempelvis se trender och förutse 

framtida möjligheter eller svårigheter för er organisation?  

• Anser ni att det är viktigt att kunna analysera all information som rör er organisation 

för att kunna fatta bra beslut? 

• Om ni analyserar data, hur väljer ni vilka aspekter som ska ingå i analysen (ex tid, 

tillverkningskostnad, antalet anställda)? 

• Rör ni er mellan olika detaljnivåer (dag/månad/år) för att få en mer detaljerad/mer 

sammanfattande syn på det beslutsunderlag som tagits fram?  

• Vilka fördelar/nackdelar ser ni med att kunna röra sig mellan olika detaljnivåer då data 

analyseras för att kunna ta bättre beslut?  

• Är övergripande trender (ex per månad) eller att kunna se varje liten detalj händelse 

som skett i ert företag och i er omgivning viktigast för er vid beslutsfattande? 

• Har ni några kritiska aspekter som inte får överstiga eller understiga ett visst värde och 

därmed är det mest relevanta vid beslutsfattande (ex kostnad, säkerhet)? 

• När ni ska ta ett beslut rörande företaget, brukar ni undersöka beslutets effekter för 

företaget utifrån antaganden om hur vissa andra aspekter och aktörer möjligen kan 

påverka hur lönsamt beslutet kan bli?  

 

Strategiskt beslutsfattande 

• Tror ni att analysverktyg för att analysera information som rör ert företag och er 

omgivning effektiviserar och förbättrar era möjligheter att fatta bra beslut? 

• Tror ni att det förbättrar era konkurrensfördelar att använda ett sådant analysverktyg? 
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• Om ni inte redan använder er av analytiska verktyg: har ni några planer på att 

investera i analytiska IT-verktyg vid beslutsfattande?  

• Kräver den marknad ni verkar inom att snabba beslut tas? 

! !
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!

Appendix 2 
Intervjufrågor B2 

  

• Vilken position har du och vilken är din huvudsakliga sysselsättning? 

 

• Eftersom ni inte har ett BI system så undrar vi varför ni inte har implementerat något 

sådant? 

 

• Vilka fördelar och nackdelar ser du med systemet du använder idag för att ta fram 

beslutsunderlag? 

 

• Vilka fördelar och nackdelar ser du med att eventuellt implementera ett DW och 

OLAP system? 

 

• Vilka problem ser du med teknikerna? Varför? 

 

• Hur ser ni på det faktum att implementera DW och OLAP kan medföra höga 

kostnader för företaget, skulle det påverka ett eventuellt beslut att implementera DW 

och OLAP? 

! !
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Appendix 3 
!

Intervjufrågor C1 

 

• Vilken position har du och vilken är din huvudsakliga sysselsättning? 

 

• Hur tar ni beslut? 

 

• Eftersom ni inte har ett BI system så undrar vi varför ni inte har implementerat något 

sådant? 

 

• Vilka fördelar och nackdelar ser du med systemet du använder idag för att ta fram 

beslutsunderlag? 

 

• Har ni några planer på att investera i ett BI-system? 

 

• Kräver den marknad ni verkar inom att snabba beslut tas?  


