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Abstract 
When the data warehouse concept was first introduced by IBM as a part of their 
new information system in 1988, the first step in the field of modern decision 
support systems or business intelligence was taken. Since then, academics, practi-
tioners and solution developers have put a considerable effort in introducing new 
trends of these systems.  

Each new trend has roots in what enterprises demand from these systems. The 
advances in Web technologies and social media, has led to introduction of new 
trends such as Cloud BI and Big Data which are both cost-effective and also have 
the potential to take advantage of semi-structured and unstructured data within 
organizations.  

This paper deals with these new trends and the influences of organizational de-
mands and new technologies and tools on them. A deep literature review deals 
with four major BI trends in detail. (Data warehouse, Business Performance Man-
agement (BPM), Cloud BI and Big Data). Two case studies from local Business 
intelligence developers are carried out in order to explore the influences men-
tioned above.  

As the result of this study, a model is proposed that addresses the elements that 
affect the BI trends, both in organizational and technological perspectives. It is 
observed that despite the fact that lots of new trends have been introduced in the 
past years (e.g. Cloud BI and Big Data), it does not necessarily mean that older 
trends are becoming obsolete. Data warehouses and BPM systems are still being 
used vastly in the industry. However, the later trends can be offered to clients that 
have the demand for them. 

The results imply that Cloud BI is mainly suitable for companies with low initial 
budgets and Big Data can be adopted by organizations that want to exploit their 
social data sources. The mere fact that both implied trends are built upon their 
preceding ones, has transformed data warehouses and BPM approach the ground 
work for any new trends to come. 
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1  Introduction 

 Background 

Organizations and businesses are in constant change today and are becoming more com-
plex. In order for the organizations to keep the profitability, they need to respond agilely to 
the changes and make quick decisions. The nature of these decisions is that they need to be 
made in a short time and have to be accurately made as well. Considering the risks of such 
decisions, organizations and scientists have been looking for ways to get support from 
computers and information systems in order to minimize risks. (Negash, 2004; Turban 
2011). 

What used to be simple payroll and bookkeeping functions done by computers has evolved 
into complex managerial areas “ranging from the design and management of automated factories to the 
application of artificial intelligence methods to the evaluation of proposed mergers and acquisitions.” (Ma-
hapa, 2012, p. 122). Web-based applications are more into focused recently as they range 
from transaction processing to problem analysis and solution applications (Turban, 2011). 

From the early versions and editions of these systems the name “decision support systems” 
(DSS) has been considered an umbrella term to include the applications and functions 
mentioned above (Power, 2007). Today any computerized system that supports decision 
making in an organization, ranging from knowledge management systems to marketing, fi-
nancial, accounting and supply chain management (SCM) systems can be gathered together 
under the umbrella term of DSS (Power, 2002). 

In the beginning of DSS, managers had other staff do the analysis aided by DSS. As PC 
technology advanced, managers became more interested and got more comfortable with 
using computers themselves in order to make intelligent decisions. That led to an emer-
gence of new concepts and tools such as online analytical processing (OLAP), data ware-
housing, data mining and more accessed via Web, used by managers and decision makers. 
Later on in the mid-1990s, these tools were given the term Business Intelligence (BI) and 
Business Analytics (Turban, 2011). 

It can be deduced from the introduction above that lots of potentials can be exploited for 
organizations which adopt BI. Power of analytics can be translated into responding to a lot 
of data related organizational demands from top management to lower ranks throughout 
the whole organization (Davenport, 2007). As BI trends and techniques bring support and 
inevitably changes to the organizations, organizations as well have influences on newer BI 
capabilities in order to support upcoming, ever-changing demands (Turban, 2011).  

On the other hand new technologies play an important role in the way BI systems are ex-
panding their goals and objectives. New technologies in database management, data ware-
housing, web-based applications for reporting, cloud computing and many more have 
caused BI to take some turns that was not foreseen in the initial and more primitive ver-
sions of these systems (Gash 2011). 

The aim of this thesis is to fill the gap between these two areas and study the interrelation 
between them. The gap and how the problem arises from it is discussed deeper in problem 
section. A model is proposed at the end of the thesis to address the organizations, the 
trends and technologies from a holistic view. 

 Problem 

Previous research has targeted different aspects of BI. Regarding the trends, numerous re-
searches have been dealing with introducing and exploiting the trends. Data warehouses 
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(Devlin, 1988; Kimball, 2002; Inmon, 2005; Boateng, 2012), Business performance man-
agement approach (Kaplan, 1992; Golfarelli, 2004) , Cloud BI (Kennedy, 2009; Gash, 
2011) and Big Data (Adrian, 2011; Olofson, 2012; Simon, 2012;  Nemschoff, 2013) that are 
to be considered as the main trends under study in this research, have been target to a good 
amount of research. On the other hand, technologies supporting the innovations in BI 
have also been studied quite well. Chaudhuri (2011) gives a good listing of the modern 
techniques used in newer BI trends. 

However, there is a gap between these studies. First of all, a defining research that investi-
gates these trends in interrelation with each other is lacking at present time. Golfarelli 
(2005) introduces new trends in BI but only suffices to mention data warehouses and BPM. 
Secondly, there is no robust and constructive research at present that deals with the insuffi-
ciencies of the trends on one hand, and organizational demands for accurate and timely da-
ta for analysis on the other, which leads to introduction of the newer trends. Figure 1.1 de-
picts this relation. 

Thus, in this thesis the focus is on this gap; the interrelation between the trends and their 
two sided influences on organizational demands of information and the aid of newer tech-
nologies and tools in enhancing the introduction of these trends.  

 

Figure 1.1. The causes of introduction of the new trends. 

 Purpose 

The purpose of this study is exploratory. The author wants to investigate the influences of 
different phenomena in the way a concept is being developed. As the new trends are being 
studied and investigated, the forces and factors that lead to the newer trends will be recog-
nized and addressed. 

The author makes an assumption that there is a dynamic between three pillars of ‘new 
trends in BI’, ‘tools and technologies’ and ‘organizational demands of accurate and timely 
data’. The thesis is based upon this dynamic and empirical data is collected in order to sup-
port the dynamic. As the result of the thesis, a model is proposed which is based on these 
three pillars and it proves that the dynamic exists. 

There are a lot of trends in BI, some very influential and some not as much. In this thesis, 
the author will study four major trends in BI. The trends that will be studied are Data 
Warehouses, Business Performance Management (BPM), Cloud BI and Big Data. 

Eventually, the aim is to introduce a model, consisting of factors, both organizational and 
technological, that have influenced new trends in business intelligence systems. 

Hence, the proposed purpose will be partly to explore new trends and partly theory devel-
opment. 
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 Research Questions 

As discussed in the previous section, this research consists of three blocks or areas: Organ-
izational demands of accurate and timely data, BI trends, and technologies and tools that 
support and enhance the trends. The aim is to find the influences of each block on the oth-
er. In the scope of this research, ‘main BI trends’ are Data warehouse, BPM approach, 
Cloud BI and Big Data. The reason for this limitation is that there are numerous trends 
that are being introduced every year. Studying all of the in the context of a master thesis is 
not possible. Moreover, majority of the trends are not new ideas from scratch, but they are 
mostly some additional functionalities to an existing trend. These four trends are consid-
ered to be the major ones because they introduce new functionalities that were lacking in 
previous trends. The new functionality of each trend is discussed deeply in theoretical 
framework (chapter 2). 

The aim of this research is to find the factors within organizations and their demands of 
data for decision making and the available technologies that enable the trends. Thus, two 
main research questions will be formulated as follows: 

What are the organizational demands of accurate and timely data that have influenced the 
introduction and evolution of main new trends in BI? 

What technologies and tools support (or enhance) the introduction of main new trends in 
BI? 

 Delimitations 

The research is going to be based on an analysis of the companies who develop and pro-
duce BI solutions. A part of it will be done by studying their motives behind every new 
trend that they introduce. Lots of new trends were also introduced by the academics and 
then were adopted by practitioners and solution providers. 

In order to have a better focus on specific subjects in this thesis, four of the major BI 
trends have been identified and studies (the ‘main trends’ have been introduced in section 
1.3). In order to gather analytical data to understand the dynamics between the three main 
pillars of this thesis (introduced in section 1.3), two case studies have been chosen. These 
are two companies that are both leading BI solution developers and they are located in 
Jönköping, Sweden. 
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2   Theoretical Framework 

 Introductions and Basic Concepts 
In this section, some basic theories regarding Business Intelligence will be dealt with. They 
are the basis of theories that will be introduced later in section 2.2 - 2.4. 

2.1.1 Data vs. Information 

Information systems (IS) are built to achieve different goals. One of the generic goals of in-
formation systems is to process data into information and/or knowledge (Turban, 2008). 
Therefore, it is important to be able to differentiate between them in order to better under-
stand the information systems. 

Data refers to “an elementary description of things, events, activities, and transactions that are recorded, 
classified, and stored, but not organized to convey any specific meeting” (Turban, 2008, p. 51). They 
come in different forms, e.g. numeric, figures, images, video, etc. Data are usually stored in 
databases where the stored data can be retrieved more efficiently for further use (Turban, 
2008). 

Information is the organized form of data so that they have meaning and value to the end 
user. Whereas a student’s grade in the class can be considered as data, a student’s grade 
point average can be classified as information since it provides interpretations and meaning 
to the recipient and conclusions can be drawn using it. 

Data is usually processed into information by using computer-based applications. The end 
result of this processing is more useful and of higher value than the summary of retrieved 
data stored in the databases (Turban, 2008). Later on in the following chapters some of 
these tools and applications that will make analysis possible on raw data will be introduced. 

Last but not least, knowledge “consists of data and/or information that have been organized and pro-
cessed to convey understanding, experience, accumulated learning, and expertise as they apply to a current 
problem or activity” (Turban, 2008, p. 51). The results of such process will produce something 
valuable. The process takes organizational data in order to produce implications that in-
clude the past experience and expertise. At the end, this results in ‘organizational 
knowledge’ which is of very high value within organizations. 

Based on the definitions, data, information and knowledge can be both input and output of 
information systems. A system may take raw data in order to produce information. This in-
formation can afterwards be the input of another system that will generate further infor-
mation or knowledge. (Boisot, 2004; Turban, 2008). 

Although the difference between data and information is quite clear, it is common in IS re-
search that data and information are used interchangeably. In the following sections, it is 
attempted that these two subjects be separate and not used interchangeably but since this 
form of usage is quite common in literature, it is possible that the terms be tangled around 
in literature review. 

The mere fact that BI systems are a type of information systems that provide analytic pow-
er to organizations, the author was obliged to discuss this issue as the fundamentals of in-
formation systems. 

2.1.2 What is Business Intelligence? 

Business intelligence has evolved a lot after the introduction of dimensional modeling and 
OLAP analysis. Since then data warehouses has been put to use in order to get analytical 
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information on historical data in order to make informed decisions. Business intelligent sys-
tems have evolved since then and lots of issues and new trends have come along the way in 
order to catch up with the advances and needs of modern organizations (Golfarelli 2004). 
In this thesis I want to address some of those new trends and the background behind those 
advances. 

First, we are going to review some of the definitions of business intelligence and compare 
the issues these definitions refer to (Negash, 2004, p. 178): 

“BI systems combine data gathering, data storage, and knowledge management with analytical tools to pre-
sent complex internal and competitive information to planners and decision makers.” 

As a good agreed upon definition, the author try to bring the intelligent aspect of BI sys-
tems into focus and mention the advantages these systems can bring. The definition high-
lights the actionable values of the BI that lets decision makers make timely decisions based 
on high quality input data. 

In some research the expected outcome of BI are explained as below (Willen, 2002): 

1. Corporate performance management 

2. Optimizing customer relations, monitoring business activity, and traditional decision 
support 

3. Packaged standalone BI applications for specific operations or strategies 

4. Management reporting of business intelligence 

2.1.3 A Data Framework for BI 

BI systems are able to take both structured and semi-structured data and turn them into 
valuable transformed information and knowledge that can be used to make timely decisions 
(Rudin & Cressy 2003; Moss 2003). The structured inputs are the ones existing in data 
warehouses, data mining tools, OLAP and ERP systems. The unstructured and semi-
structured sources can be conversations, graphics, images, movies, news items spread-
sheets, text, videos, web pages and business processes that are all popular ways of gathering 
and showing data. 

Research and surveys show that 85% of data in organizations is semi-structured or unstruc-
tured data (Blumberg & Atre, 2003) and managers insist on using these sorts of data be-
cause of their value and ease of access and use within organizations.  

A survey shows that 60 % of CIOs consider semi-structured data critical for improvements 
in the operations and new opportunities within the organizations (Blumberg & Atre 2003). 
In this research an executive of a telecommunication company states: 

“We have between 50,000 and 100,000 conversations with our customers daily, and I don't know what 
was discussed. I can see only the end point – for example, they changed their calling plan. I'm blind to the 
content of the conversations” (Negash, 2004, p. 180). 

The findings above highlight the importance of semi-structured data and how often it is 
used. Yet analyzing and processing semi-structured data has been a challenge for scientists 
and researchers. To create information out of scattered data, data is brought from enter-
prise systems such as Enterprise Resource Planning (ERP) systems and sent to the next 
stage called ETL (extract, transform, load). At this stage, data will be standardized and 
cleaned for analysis. Then the clean data will be transferred to a data warehouse (DW). Dif-
ferent analytical activities such as data-mining and online analytical processing (OLAP) will 
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be done on the data stored in DW. All these steps are mostly used for structured data 
(Negash, 2004). 

The framework developed by Negash (2004) depicts the whole picture of how both struc-
tured and semi-structured data will be used in analysis and finally put into action: 

 

Figure 2.1. Business Intelligence Data Framework (Negash, 2004) 

 

2.1.3.1 Data Type/Source Matrix 

As mentioned in the previous section, data types can be categorized into two main catego-
ries, structured and semi-structured (Negash, 2004). Keeping this in mind, there’s another 
perspective that can be taken into consideration which is data source. In that regard, data 
can be either internal or external. Negash (2004) has introduced a matrix to compare and 
merge these two different perspectives in more detail. Table 1 shows this matrix. 

 

Table 2.1. BI Data Type/Source Matrix. (Negash, 2004) 

 

 

In general, internal sources are easier to deal with because they are a product of the organi-
zation and the organization is familiar with its structure and values. ERP systems are good 
examples of these as they integrate data throughout the whole organization. On the other 
hand, with advances in web-based technologies and the popularity of Internet, external 
sources are becoming more and more common. The nature of external data that resides on 
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the Internet is mostly semi-structures and/or unstructured (Negash, 2004; Turban, 2011; 
Nemschoff, 2013). This category later on gives birth to one of the hottest topics today 
which is called Big Data. Big Data is investigated deeper in section 2.3.4. 

As stated, BI’s main mission is to serve the decision makers with accurate and timely data. 
In any organization, decisions are made at different levels, from executives and strategic 
level to operational decisions related to each function in the organization. BI developers try 
to facilitate decision making for all different levels by developing tools for each responsible 
person. This trend called “BI for the masses” that serves a much broader population within 
the organization (McNight, 2003). 

There are some challenges facing BI for the masses that Negash (2004) mentions in his re-
search: 

• Easy creation and consumption of reports 
• Secure delivery of the information 
• Friendly user interface such as Internet browsers 

2.1.4 Architecture of BI 

A BI system has four major components (Turban, 2011): 

1. A data warehouse that is the main repository for the historical data. Today almost 
any medium to large organizations have one or several data warehouses in their BI 
systems. Originally data warehouses were made to keep historical data. The users 
would go through data using queries in order to get what they needed for analysis. 
Today data warehouses support current data as well. Current data can be used for 
real-time or online decision support. 

2. Business analytics which are a collection of tools used for doing analytical activities 
such as data mining in order to extract information and knowledge from historical 
data in the data warehouse. Tools and techniques used in business analytics can be 
considered in two major categories: 
• Reports and queries: “Business analytics include static and dynamic reporting, all types of 

queries, discovery of information, multidimensional view, drill down to details and so on” 
(Turban, 2011, p. 10). 

• Data, text and web mining: “Data mining is a process of searching for unknown relation-
ships or information in large databases or data warehouses, using intelligent tools such as neu-
ral computing, predictive analytics techniques, or advanced statistical methods” (Turban, 
2011, p. 10). New techniques and technologies allow mining to be done on text 
and web as well. 

3. Business performance management for monitoring and analyzing business perfor-
mance. “It’s an emerging portfolio of applications and technology that contains evolving BI archi-
tecture and tools in its core. BPM extends the monitoring, measuring and comparison of sale, prof-
it, cost, profitability and other performance and other performance indicators by introducing the 
concept of management and feedback. It embraces processes such as planning and forecasting as core 
tents of business strategy. In contrast with the traditional DSS, EIS and BI, which support the 
bottom-up extraction of information from data, BPM provides a top-down enforcement of corpo-
rate-wide strategy.  BPM is usually combined with the balanced scorecard methodology and dash-
boards” (Turban, 2011, p. 12). 

4. User interface or the dashboard in which all the analytical activities can be moni-
tored by users. Dashboards are the most well-known and used form of user inter-
faces in BI. They provide users a visual view of the whole enterprise and the indica-
tors that are measured. They tend to integrate information gathered from different 
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departments and businesses and give an “at-a-glance” view of the state of the cor-
poration.  

To understand the functionality of BI better, researchers have presented a model that de-
picts the architecture of business intelligence as a whole. 

Among them Eckerson’s model (Eckerson, 2003) is a somewhat good source to grasp the 
whole concept of BI. The model is presented below in figure 2.3. 

 

Figure 2.2. A high-level architecture of BI. (Eckerson, 2003) 

 

Figure 2.3 illustrates the connection between the four major components discussed earlier. 
The architecture shows us the actors involved in each component of BI. In the DW envi-
ronment the technical staff is mainly in charge of organizing, summarizing and standardiz-
ing the warehouse. Their activities are referred to as ETL (extract, transform, load). They 
get the old data from scattered databases across the organization and make it “clean” and 
standard for the one big integrated standardized warehouse.  

The business analytics environment is where the clean data from the previous stage and 
warehouses are sent to be analyzed upon. At this stage users and managers agree upon a 
couple of metrics to assign to each business indicator. They are termed as KPI (key per-
formance indicators). They tend to show how each specific indicator within a business unit 
is functioning. These indicators when brought into a graphical dashboard provide a health 
sign for the whole enterprise. 

At the higher level, the management team and executives work on the BPM strategies. The 
inputs of the BPM are the results of analytics section which is observed by the manage-
ment. Then decisions and strategies are made based on that reliable and timely information. 

As mentioned in the previous section, BI is supposed to deal with both structured and 
semi-structured data simultaneously. The decision in BI architecture is mostly business ori-
ented rather than technically oriented. Technical data architecture focuses on hardware, 
middleware and DBMS whereas BI architecture focuses on standards, metadata, business 
rules and policies (Negash, 2004; Moss, 2003).  
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Researchers have introduced BI architectures for both structured and semi-structured data. 

As for structured data, architecture is centered on the DW and all data from various opera-
tional systems is extracted and loaded to the warehouse. The large amount of data will be 
distributed to different data marts used by each department or function in the organization. 
The analysis will be done using OLAP and/or other analytical techniques and the results 
will be sent to users in form of reports, charts or responses to a query (figure 3). Needless 
to mention, the Internet and intranets have a big role in data transferring and sharing 
(Negash, 2004). 

 

     Figure 2.3. BI architecture for structured data. (Negash, 2004) 

As for the semi-structured data architecture, there has been very few research regarding 
this area although it was highly demanded from the industry. Moss (2003) implies that en-
terprise architecture should be used for semi-structured data. He proposes five main mod-
els i.e. business function model, business process model, business data model, application 
inventory and metadata repository can form an architecture for semi-structured data. (Fig-
ure 2.5), (Table 2.2) 
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  Figure 2.4. BI architecture for semi-structured data. (Moss, 2003) 

Table 2.2. Architecture component for semi-structured data. (Moss, 2003) 

 

 

As it may be a good headstart for further research, this model is far from a comprehensive 
framework for semi-structured data. This area has raised a lot of attention lately and many 
researchers and practitioners are dealing with this topic now. This movement has given 
birth to a new concept which is called “big data”. Big data will be dealt with in further 
chapters and proposed architectures will also be reviewed. 

2.1.5 History of BI 

In order to have a better understanding of Business Intelligence systems and their trends, it 
is important to go back a few years and see where they came from and how they evolved. 
The following sections, the author is going to investigate the origins of Decision Support 
Systems (DSS) and their evolution. 
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2.1.5.1 Decision support system origins and theory development 

It was in the 1960s that researchers began to study computerized decision making under 
the umbrella term of Decision Support Systems. The early finding and research topics of 
that era are production scheduling application by Ferguson (1969), implementing and test-
ing of an interactive model-driven management decision system by Morton (1967), multi-
access interactive computing presented by Licklider (1960) and many more. 

In 1964 IBM pioneered in development of one of the first concepts of Management In-
formation Systems (MIS) by introducing IBM System 360. “These early MIS focused on provid-
ing managers with structured, periodic reports and the information was primarily from accounting and 
transaction processing systems.” (Power, 2007, p. 1) 

Around the 1970s various researches were done on management decision systems, strategic 
planning systems and decision support systems. The first use of the term decision support 
system was done by Gorry and Scott-Morton (Gorry, 1971) in which “they argued that 
Management Information Systems primarily focused on structured decisions and suggested 
that the supporting information systems for semi-structured and unstructured decisions 
should be termed Decision Support Systems”. (Power, 2007, p. 1) 

In 1980, Alter concluded a study taken from previous researchers to introduce the generic 
operations performed by DSS in different categories. These operations range from ex-
tremely date-oriented to extremely model-oriented. His studies led to introduction of seven 
types of DSS as it follows (Power, 2007, p. 1): 

“ 

1. File drawer systems that provide access to data items. 
2. Data analysis systems that support the manipulation of data by computerized   tools 

tailored to a specific task and setting or by more general tools and operators. 
3. Analysis information systems that provide access to a series of decision-oriented data-

bases and small models. 
4. Accounting and financial models that calculate the consequences of possible actions. 
5. Representational models that estimate the consequences of actions on the basis of simu-

lation models. 
6. Optimization models that provide guidelines for action by generating an optimal solu-

tion consistent with a series of constraints. 
7. Suggestion models that perform the logical processing leading to a specific suggested deci-

sion for a fairly structured or well-understood task.” 

2.1.5.2 Model-driven DSS 

This sort of DSS is one of the earlier types that were first introduced by Scott-Morton 
(Morton, 1971; Power, 2002). In his production planning management system. “A model-
driven DSS emphasizes access to and manipulation of financial, optimization and/or simulation models. 
Simple quantitative models provide the most elementary level of functionality. Model-driven DSS use lim-
ited data and parameters provided by decision makers to aid decision makers in analyzing a situation, but 
in general large data bases are not needed for model-driven DSS.” (Power, 2007, p. 1). 

The introduction of model-driven DSS was followed by introduction of the first commer-
cial tool called IFPS (interactive financial planning system) in the late 1970s and it was still 
marketed until the mid-1990s. Expert Choice is the name of another model-driven DSS for 
building systems based on Analytic Hierarchy Process (Saaty, 1982) which was released in 
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1983. A novel feature of Expert Choice was the support of personal or group decision 
making.  

Another well-known model-driven DSS is VisiCalc (visible calculator) that was introduced 
by Dan Bricklin and Bob Frankston in 1978. “VisiCalc provided managers the opportunity for 
hands-on computer-based analysis and decision support at a reasonably low cost. VisiCalc was the first 
"killer" application for personal computers and made possible development of many model-oriented, personal 
DSS for use by managers.” Introduction of spreadsheets and today’s modern Microsoft Excel 
have roots in this model-driven DSS. (Power, 2007, p.1).  

2.1.5.3  Data-driven DSS 

Data-driven DSS focus on the access and manipulation of time-series of data (whether in-
ternal or external and real-time). The classic version of these systems is file systems that re-
trieve data by a given query. A more enhanced and advanced version that is also used in 
today’s BI systems are data warehouses. In Power (2007) it is discussed that “Data warehouse 
systems allow the manipulation of data by computerized tools tailored to a specific task and setting or by 
more general tools and operators provide additional functionality. Data-Driven DSS with On-line Analyti-
cal Processing (OLAP) (Codd, 1993) provide the highest level of functionality and decision support that is 
linked to analysis of large collections of historical data” (Power, 2007, p. 1). Other examples of da-
ta-driven DSS are Executive Information Systems, Analysis Information Systems and re-
trieval-only DSS. The earlier versions of these systems were also called data-oriented DSS- 
the terminology that could be found in earlier studies such as Alter (1980) and Bonczek 
(1981). 

Executive information systems (EIS) were inspired by the research of John Rockart 
(Rockart 1979). These systems were evolved from model-driven DSS and relational data-
base systems. The first EIS took advantage of pre-defined screens that displayed infor-
mation to end users. These screens were maintained by analysts and the target was senior 
executives (Power, 2007). The development of the first EIS began in 1978 which was called 
Management Information and Decision Support (MIDS) system. One of the features of 
this system was that it let senior executive define their own requirements and work with the 
system directly (Houdeshel, 1987). 

In the beginning of the 1990s, data warehousing and OLAP concepts extended the do-
mains of EIS. Nylund (1999) claims in his paper that the developments done in Business 
Intelligence (BI) can be traced back to Procter & Gamble’s project in 1985 that developed 
a DSS that made a bridge between sales information and retail scanner data by making a 
link between them.  

Researchers like Ralph Kimball in Metaphor Computer Systems and Howard Dresner in 
the Gartner Group came up with applications and new functionalities of data-driven DSS 
and also contributed to the terminology of Business Intelligence. “The term BI is a popular-
ized, umbrella term coined and promoted by Howard Dresner of the Gartner Group in 1989. It describes 
a set of concepts and methods to improve business decision making by using fact-based support systems. BI is 
sometimes used interchangeably with briefing books, report and query tools and executive information sys-
tems. In general, business intelligence systems are data-driven DSS.” (Power, 2007). 

2.1.5.4 Communication-driven DSS 

As decision making needed more collaboration and team-work, a new generation of DSS 
with the focus on network and communication were presented. “In these systems, communica-
tion technologies are the dominant architectural component. Tools used include groupware, video conferencing 
and computer-based bulletin boards” (Power, 2007, p. 1). 
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In the past few years, communication decision making has enjoyed a couple of technolo-
gies such as bulletin boards and audio and video conferencing. Internet has helped these 
techniques expand and has made synchronous communication-driven DSS possible. (Pow-
er, 2007). 

2.1.5.5 Knowledge-driven DSS 

These systems are the result of contributions of Artificial Intelligence to DSS (Henderson, 
1992). These systems are a combination of human-computer expertise and are skill-
oriented. They are capable of giving suggestions and analysis to managers in a specific do-
main. They are able to understand problems in those domains and solve some of these 
(Power 2002). 

The first clones of these systems root back to 1965 at Stanford University where 
DENDRAL expert system was developed. These systems included rule-based reasoning 
programs that helped physicians diagnose diseases based on the symptoms. 

After that several knowledge-based systems were developed for Macintosh and IBM-DOS 
platforms as well as UNIX. Artificial intelligent systems and expert systems have been de-
veloped to detect patterns and rules in different datasets. In recent years web-based adviso-
ry systems has connected expert systems to relational databases using web-based interfaces 
which has expanded the application of knowledge-driven DSS (Power, 2007). 

2.1.5.6 Web-based DSS 

Power (1998) introduced a definition for Web-based decision support system as “a com-
puterized system that delivers decision support information or decision support tools to a 
manager or business analyst using a "thin-client" Web browser”. With this practical defini-
tion in hand, I’m going to go back a bit to mention some facts and origins of this type of 
DSS. 

In the middle of 1990’s by the introduction of World-wide web and HTML 2.0, a new plat-
form was spotted and exploited to further extend the capabilities of computerized decision 
support. Researchers around the world found the opportunity to investigate the area. The 
research went further than just web-based DSS. Researchers were investigating Web access 
to data warehouses. 

By 1995, the World Wide Web took considerable amount of attention from both the tech-
nical world and academics. At this point, web was considered a platform for development 
of decision support systems (Bhargava, 2001). 

By this time, web-based DSS is becoming an important issue and some institutes merely 
dedicated to DSS and data warehouses are starting to work and focus on the issue. The Da-
ta Warehousing Institute (TDWI) is established, DSS journal issue on Next Generation of 
Decision Support and ISWorld DSS Research pages and DSS Research Resources are pub-
lished (Power, 2007). 

All that research made a good foundation for practitioners to get to work and realize the 
developed theories. In order to support information exchange and knowledge manage-
ment, the intranet within the organizations were developed in 1996-97. The main primary 
decision support tools were ad hoc query and reporting tools, optimization and simulation 
models, online analytical processing (OLAP), data mining and data visualization. (Powell, 
2001). 

As a result, in 1999 vendors and DBMS developers shifted their focus to online-access da-
tabases and data warehouses and business intelligence was included in the package of many 
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DBMS. “In 2000, application service providers (ASPs) began hosting the application software and tech-
nical infrastructure for decision support capabilities.” (Power, 2007, p. 1) 

2000 was also the year when portals as a sophisticated means of communication were in-
troduced. As more accurately called enterprise knowledge portals, they combined information, 
knowledge management and business intelligence as an integrated environment which 
could be accessed by the Web (Power, 2007). 

 BI and Organizations 

2.2.1 BI and organizational demands 

IT alignment states that IT within the organizations shall formulate strategies that are 
aligned with the strategies that steer the organization as a whole (Chan, 2007). If you take 
BI as a part of IT strategy, then the whole alignment issue could also apply for BI (Turban, 
2011).  

Thus, BI should have roots in organizational needs and those needs are to be aligned with 
organization’s strategies (Golfarelli, 2004). This connection between the top management 
and BI architecture is of a great importance. Higher levels of management can contribute 
to plan a ‘robust’ architecture by providing guidelines to analytical architecture (Davenport, 
2007). 

As Davenport (2007) mentions, BI also is in need of a formulated architecture. Business in-
telligence architecture has to be flexible and it should be possible to adapt the system to 
business demands and objectives that are in constant change. That’s where the whole con-
cept of Business Performance Management (BPM) begins to shine. (BPM and its roots and 
characteristics are dealt thoroughly with in section 2.3.2) 

Regarding the other trends, there are demands in organizations that are using information 
systems. In this thesis, expectations like improved visualization or facts like popularity of 
using social media such as Facebook and Twitter are also considered as a demand that or-
ganizations have from their IS (in this research, it is mainly BI systems) to support those 
demands. In general, any opportunity residing within the organization that could be ex-
ploited by BI or any expectations that a legacy BI system cannot fulfill and is expected 
from a new trend to fulfill can be considered as organizational demands from a BI system. 

2.2.2 IS success model 

When dealing with Information Systems (IS), there are lots of papers that deal with the is-
sues and barriers in planning, designing, developing and maintaining them. There is a sub-
stantial amount of research regarding success factors dealing with IS. Delone (2003) deals 
with the perspective from which IS as a whole should be looked upon. In this research 
much emphasis has been put on the end users. It is logical since it is users that have to deal 
with the system in their daily routines and the success of on IS implementation highly de-
pends upon user satisfaction. 

It is perceived that quality of information is one of the main reasons that Information Sys-
tems exist. The rapid delivery of data and information which is accurate and timely is one 
of the main goals of IS (Delone, 2003). To further explore this aspect of IS, Delone (2003) 
addresses that “quality has three major dimensions; information quality, systems quality and 
service quality. Each should be measured—or controlled for—separately, because singular-
ly or jointly, they will affect subsequent "use" and user satisfaction” (Delone, 2003, p.23). 
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Figure 2.2 shows Delone and McLean’s model. In this model Use and Intention to Use are 
addressed separately because they are of different natures. Use is a behavior whereas Inten-
tion to Use is an attitude. It is of importance to consider that Use and User Satisfaction can 
be interpreted closely to each other. In a process point of view, Use should precede User 
Satisfaction, but in a cause-effect point of view, pleasant experience with Use will result in 
higher User Satisfaction. On a similar note, higher User Satisfaction will result in higher In-
tention to Use, and thus Use (Delone, 2003). 

As a result of higher degree of Use and User Satisfaction, Net Benefits will increase too 
which is the optimal goal of the IS. If this optimal goal (Net Benefits) is met, then incen-
tives from the side owners and sponsor of the system will have an impact on the Use and 
User Satisfaction as a feedback, thus the loop between Use, User Satisfaction and Net Ben-
efits will occur. 

 
Figure 2.5. Delone and McLean’s IS Success Model. (Delone, 2003) 

 

Delone has dealt with each of the blocks separately, introducing them and elaborating on 
their characteristics as follows: (Delone, 2003, p. 25)  

System quality: “System quality is measured in terms of ease-of-use, functionality, reliability, flexibility, 
data quality, portability, integration, and importance. Individual impacts were measured as quality of work 
environment and job performance.” 

Information quality: “Information quality is measured in terms of accuracy, timeliness, completeness, 
relevance, and consistency. Individual impact was measured in terms decision-making performance, job effec-
tiveness, and quality of work.” 

Service quality: Service quality is measured in terms of “tangibles, reliability, responsiveness, as-
surance, and empathy to measure service quality.” 

Delone (2003) explains further that each of the factors mentioned above have individually 
a certain impact of Use and User Satisfaction and consequently on Net Benefits of the In-
formation System. 
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 BI trends 
In this section the ‘main four’ BI trends discussed in section 1.3 will be dealt with. These 
theories will be the basis for further analytical procedures in chapter 5. 

2.3.1 Data Warehouses 

2.3.1.1 Where did it come from? 

The history of data warehouses goes back to business needs. It was first pondered upon 
and introduced by an IBM branch called IBM Europe, Middle East and Africa (E/ME/A) 
(Devlin, 1988). IBM developed an architecture called E/ME/A Business Information Sys-
tem (EBIS) that was used as a strategic information system. This was the first time that a 
data warehouse was used as an integrated entity with organization’s relational database. 
Devlin 1988 states that the reason behind this development was that IBM couldn’t get the 
desired results from existing classic database systems. One of the shortcoming of relational 
databases is data retrieval is not easy for novice users. The proposed architecture using a 
DW provides a simplified end-user access that doesn’t take an expert to function it. 

Another interesting point that Devlin (1988) points out to be a reason behind DW devel-
opment was that users, especially at management level. It says that managers “have become 
requestors of information rather than accessors of information. Managers and other users 
require current information, and existing information systems frequently do not respond 
quickly enough to business changes or users' needs. The reason for this is that a specific ac-
tion must be taken by the Information Systems (Is) organization for each change made.” 
The interesting point here is the usage of the term “requestor”. In later developments of 
DW and BI systems consequently, this aspect will lead to introduction of reporting and 
OLAP. 

Devlin (1988) further explains that “If the information exists but is in an unsuitable format 
for general querying, the Information Systems organization must devise a specific extrac-
tion procedure for each occurrence” (Devlin, 1988, p.61). This can result in delays because 
the IS has to take care of many ad hoc requests and queries. 

To sum it up, according to Devlin (1988) current information systems with relational data-
bases had some deficiencies. The most important ones were: 

1. Normal users (novice users) found it difficult to perform queries. In that time, a 
large amount of information retrieval and reporting activities were done by IT pro-
fessionals. 

2. Users especially at management level have become requestors of information rather 
than accessors of information. They require reliable timely reports. 

3. The current querying techniques are time consuming and inaccurate especially 
when dealing with ad hoc queries. 

As a result EBIS provides a solution to this problem as an architecture of an integrated sys-
tem and consistent information to end users in any business function. 

Devlin (1988) presents an example of data and table structure of the business data ware-
house (figure 2.6). It mentions that all the necessary data be accumulated and accessed in 
one repository in a way that all processes and functions can read and write data on it and 
stay updated. It is visible that some dimensions e.g. products, customers, orders etc. are in-
troduced. 

Devlin (1988) further explains that data residing in data warehouses might be in different 
level of detail dependent on users’ need. It could be raw data that users send to “the Intelli-
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gent Workstation” in order to use it in reports, or it could also contain enhanced data at 
different level. Figure 2.7 shows different level of data residing in the business data ware-
house. It shows that DW includes both raw and enhanced data at detailed and summary 
level. “Descriptions of the data and the business rules are also stored in a Business Data Directory 
(BDD), which allows the user to productively use the stored business information” (Devlin, 1988, p. 65). 
You can also observe that both personal public data reside in the DW. All other processes 
and sub-systems interact with the DW and the End-User Interface shows the desired col-
lection of data to users. 

The paper also emphasized on the fact that each user views the desired data differently 
based on his/her need. Afterwards the report is constructed based on that view. Based on 
this perspective, the user has only views the column he/she needs, although these columns 
may be collected from different tables in different data sources in the company. (Devlin, 
1988). Moreover, each user observes information from various tables in the company’s da-
tabase combined in a way that makes the data most meaningful. 

 

 

Figure 2.6.  Example of contents of business data warehouse (Devlin, 1988) 
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Figure 2.7. Business Data Warehouse: Different types of data (Devlin, 1988) 

 

As a conclusion, IBM presented the use of data warehouses based on some needs and defi-
ciencies that the current relational databases had. They introduced an architecture of their 
new integrated system named EBIS and stated that the date warehouse helps them get to 
the goals of the system. The emphasis was on users and how they access the data different-
ly based on their needs and interpretations. 

2.3.1.2 Characteristics of data warehouses 

Based on literature authored by Inmon (2005), data warehouses have some basic character-
istics: 

• Subject oriented: Data in a DW is organized by subjects, e.g. sales, product, em-
ployee, etc. This enables users not only understand how the organization is per-
forming but also why. It differs from usual databases in the way that databases are 
more product oriented whereas subject oriented data warehouses provide a more 
comprehensive view of the organization. 

• Integrated: Integration is related to the concept of subject orientation. It happens 
that data which is intended to be stored in data warehouses originates from differ-
ent systems and thus, might be in different formats. The data warehouse must deal 
with standardizing the formats in a way that data sources would be consistent. A 
data warehouse is considered to be completely integrated. 

• Time variant: Time is a crucial characteristic in data warehouse because they store 
historical data. Real-time data warehouse store current status as well. Based on 
those historical data, patterns, trends and thus predictions are made for decision 
making. Time can be in different grains (level of detail) e.g. daily, weekly, monthly, 
etc. 

• Nonvolatile: “After data are entered into a data warehouse, users cannot change or update the 
data. Obsolete data are discarded, and changes are recorded as new data” (Turban, 2011, p. 
33). 

There are some additional characteristics that more modern data warehouses are advised to 
possess. 
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• Web based: Data warehouses are designed in a way that can be accessed via Web-
based applications (Turban, 2011). 

• Client/server: In order to provide easy access for end-users, data warehouses use 
a client/server architecture (Turban, 2011). 

• Real time: Newer generations of data warehouses have embedded real-time access 
and analytical capabilities. (Basu, 2003; Bonde, 2004). 

• Metadata: Data warehouses contain metadata that contain data about data. It 
shows how data are organized and how to effectively use them (Turban, 2011). 

2.3.1.3 Dimensional modeling 

A model for development of data warehouses was introduced by Ralph Kimball. Star 
schema is the method of implementing data warehouses using dimensional modeling which 
is a retrieval based model that supports high volume query access. The architecture of star 
schema consists of a central fact table with various dimension tables that are connected to 
the fact table. Fact tables include measures with large number of rows (Adamson, 2009). A 
fact table contains the necessary fields and attributes in order to provide information to 
perform decision analysis. The facts can be described and looked upon through foreign 
keys that are linked to dimension tables. 

Fact tables address the data that need to be analyzed in the data warehouse. These data will 
be used in decision making. Fact tables are surrounded by multiple dimension tables via 
foreign keys. Dimension tables contain data that would describe the fact table. They will 
give dimensions like time, place, etc. to measurements in the fact tables. This will make it 
possible to perform analytical operations. 

In other words, dimensions give meaning and interpretability to data that reside in fact ta-
bles which are mostly numeric. Some popular dimensions are time, location, size and the 
type of product and/or service. Using reporting tools, data in fact table can be retrieved in 
regards to time, location, etc. (Kimball, 2002; Turban, 2011)  

Figure 2.8 shows how a typical star schema in dimensional modeling looks. The fact table 
in the center could be sales or any other numeric entity. Other dimensions describe the fact 
table’s data. For example, one can retrieve the amount of sales in year 2011 in store num-
ber 2 for specific products. (Kimball, 2002). 

 

 

Figure 2.8. Star schema. Retrieved from http://www.1keydata.com/datawarehousing/star-schema.html 
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Snowflake schema is a variation of star schema. In snowflake schema one dimension ex-
tends into other dimensions with other level of details. In figure 2.9 time dimension has ex-
tended into smaller portions like month, day or week. (Kimball, 2002) 

 

Figure 2.9. Snowflake Schema. Retrieved from http://www.1keydata.com/datawarehousing/star-
schema.html 

 

2.3.1.4 Denormalization 

Normalization is an act of altering the design of the tables and entities in a relational data-
base in order to minimize redundancy and dependency. A database before the normaliza-
tion process is a database with a few tables and each table has many columns or attributes 
(wide tables). The normalization process transforms the database into one with more num-
ber of tables and each table has less number of attributes (narrow tables) (Codd, 1970). 

Normalized databases will take less space by reducing the redundant fields. There is a 
drawback that query time will take more time. This is because of the increased number of 
tables and thus, increased join operations between the tables (Codd, 1970). 

Normalized schema may cause inefficiencies in retrieval operations when a relatively small 
amount of data is being retrieved from a relational database. (Shin, 2006). In data ware-
houses with big amount of historical data, a normalized design may not be optimal due to 
increased response time. Denormalization provides a mechanism that eventually will reduce 
the number of the tables that requires to be accessed to retrieve the answer of a query. This 
mechanism will reduce the number of join operations in query execution (Hoffer, 2002). 
The drawback with this method is that the data warehouse may contain redundant data 
and thus, it will take more space, but we accept the redundancy in order to increase the re-
sponse time (Shin, 2006). 

2.3.1.5 Data Warehouse Evolution 

Data warehouses are a major part of BI systems. They contain the timely and accurate data 
that is the basis for analysis that leads to an informed decision. As businesses need to 
evolve and the amount of data has increased in organization, the demands and expectations 
from data warehouses has increased as well and they need to evolve accordingly. Tradition-
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al data warehouses are not respond well to organizations critical demands. Data are updat-
ed on weekly basis in form of batch updates. This speed is not enough to keep up with 
transactions that happen in ‘near-real-time’ (Turban, 2011). 

In 2003, the introduction of real-time data warehouses was a great shift in BI systems as 
they provide data as soon as they become available and loaded. These data warehouses are 
Real-time data warehouses (RDW) or Active data warehouses (ADW). DW has extended 
its horizons even further to a level that modern ADW can provide information directly to 
customers and retailers and expand throughout the whole supply chain to customer service 
(Turban, 2011). 

The next step in evolution which is also the highest step, ADW do not only provide real-
time data and make predictions based on them, but also they make events happen. For ex-
ample they can make and trigger sales campaigns or identify marketing opportunities (Tur-
ban, 2011; Wrembel, 2009). 

Figure 2.10 shows the evolution of enterprise decision and how data warehouses can sup-
port them as they evolve (Turban, 2011). The usage of data warehouses was mere reporting 
purposes in the beginning with much batch up and very few ad hoc querying. As the com-
plexity of decision making increased, more services were demanded from data warehouses. 
Prediction was possible through analytics and data mining techniques. After that, RDW 
was introduced that would tell the decision makers what was going on at the moment for 
timely decisions. The last and the newest evolution is when event-based triggering is getting 
more focus and data warehouses that get continues updates and are real-time, can trigger 
events and make things happen (Turban, 2011). 

 

 
Figure 2.10. Enterprise decision evolution. Introduced by Teradata foundation. 
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2.3.2 Business Performance Management (BPM) 

2.3.2.1 Dawn of BPM 

Currently, businesses need a tool to address the rapid changes of environment and the flow 
of data. Therefore organizations need to include IT in their strategies and top level man-
agement in order to get return on these IT investments (Golfarelli, 2004). “In order to reduce 
the costs and keep pace with the market, they are adopting an end-to-end strategy that involves both custom-
ers and suppliers to synchronize all the business activities. At the same time, companies have understood the 
importance of enforcing achievement of the goals defined by their strategy through metrics-driven manage-
ment” (Golfarelli, 2004, p. 1). Therefore there needs to be a system to measure the effec-
tiveness of business processes continuously. This measurement is done through Key Per-
formance Indicators (KPIs) and score cards (Kaplan, 1992; Sveiby, 1997). 

The goals described above are not wholly covered by data warehouses. Data warehouses 
only help managers understand their business by providing bottom-up extraction of infor-
mation from data, therefore lacking the top-down perspective that includes the organiza-
tion strategy. To fill this gap, a new concept was introduced that was adopted as an active 
and concrete approach to business management. This concept is called Business Perfor-
mance Management (BPM) that can be defined as “a set of processes that help organizations opti-
mize business performance by encouraging process effectiveness as well as efficient use of financial, human, 
and material resources” (Golfarelli, 2004, p. 2). BPM goes deep into strategy of the organiza-
tion and addresses the expected outcome of BI systems. It is an umbrella term that houses 
all different capabilities and tools necessary for BI systems. Data warehouses, OLAP tools 
and ETL tools are all supported and provided in BPM. 

2.3.2.2 The BPM Approach 

BPM is interwoven in the organization’s structure and processes. In order to deal with how 
BPM works, it is important to take a look at process-oriented organizations and how they 
function. 

The organizational hierarchy is designed in a way that duties and responsibilities are point-
ed out and distributed throughout the organization. There are usually three different levels: 
“At the strategic level, the global strategy of the enterprise is decided. The tactical level is usually composed 
by multiple divisions, each controlling a set of functions; the decisions taken here are related to the corre-
sponding functions and must comply with the strategy defined at the upper level. Finally, at the operational 
level, the core activities are carried out; the decision power is limited to optimizing the specific production ac-
tivities in accordance with the main strategy” (Golfarelli, 2004, p. 2).  

In order for organizations to perform the duties assigned to each level, processes have to 
be carried out. “A process identifies a set of logically related tasks performed to accomplish a defined goal. 
Processes are orthogonal to organizational structure, in fact they usually include tasks carried out by differ-
ent divisions and require decisions at different levels” (Golfarelli, 2004, p. 2). One of the advantages 
of processes is that they are holistic and take the whole organization into account rather 
than focus on a single task. They are designed in a way that are aligned with organization’s 
strategy and goals. These high level strategies are then translated into smaller goals and ob-
jectives and each are given a target value and an indicator to monitor how on the track they 
are. Figure 2.11 gives an image of how all these concepts are going to work together as a 
whole. 
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Figure 2.11. BPM Approach. (Golfarelli, 2004). 

 

Golfarelli (2004) makes some indications regarding the proposed model:  

• “The strategy and the corresponding targets on indicators are influenced by the enterprise perfor-
mance as inferred from the information system. 

• The actions/decisions taken at the tactical and operational levels are aimed at matching current 
and target values for indicators. 

• The actions/decisions fulfill the company strategy and determine its performance.” (Golfarelli, 
2004, p. 2). 

The issue here is to measure the level of alignment of IT/IS strategies with corporate strat-
egies. Without a single way of determining target values, employees at different levels of the 
organization may fail to share the same opinion and view regarding the target values.  

The use of Key Performance Indicators (KPIs) can solve the problem mentioned above. 
They provide a value set by managers and experts based goals and objectives. All the values 
will be measure by these indicators and it provide managers with results without misunder-
standing and personal definitions (Golfarelli, 2004). 

To sum it up, BPM was introduced because of insufficiencies found in data warehouses. 
Enterprises came to the conclusion that they need data for decision making at all levels of 
the organization, from operational level to top management that defines the strategies of 
the organization. Thus, they needed a more holistic approach that would weigh the per-
formance of the organization against the strategies, goals and objectives. That led to devel-
opment of an approach that would contain and include the whole organization in providing 
data and thus decision making activities. Golfarelli (2004) summarized the features of BPM 
that were not included in classic data warehouses: 
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• Users: The users in BPM approach are decision makers that work in tactical and op-
erational level. These users have limited access to organization’s strategy and their 
access is limited to ‘subset of indicators’ in their own specific area. 

• Delivery time: Decision at different levels are made in different pace. Decisions in 
lower levels of the organizations are relatively made faster than the ones in strategic 
levels. Thus, the freshness of data must be set according to the demand. BPM sys-
tems are not real-time per se, but they operate in right-time. It means that it is im-
portant for information to be timely enough to be used in decision making process. 

• Information coarseness and lifetime: “information circulated in BPM systems is usually more de-
tailed than in DW systems, since it concerns single events related to specific tasks. Besides, lifetime 
of information required by BPM is limited, since users are interested in the current performance of 
their tasks. Such characteristic leads to considering data streams as potential sources. The state of 
an automated assembling line or the performance of the stock exchange may be definitely part of 
the input for a BPM system. Finally, the high dynamicity of information encourages to resort to 
rule engines and mining techniques for identifying outliers and remarkable business situations” 
(Golfarelli, 2004, p. 3). 

• User interface: To keep operational and tactical decision makers away from technical 
complications like executing OLAP sessions and running queries, BPM systems 
provide users with reports and dashboards with relevant indicators that are a more 
user-friendly way of interacting with the system.  

To sum things up, based on Golfarelli (2004), it is clear that data warehouses cover merely 
parts of BPM requirements. According to figure 2.11, it can be concluded that data ware-
house “is used by the top management to understand the enterprise and to define the global strategy, while 
other techniques must be used by tactical and operational decision-makers to “absorb” the strategy and 
make the best decisions for their tasks” (Golfarelli, 2004, p. 3). 

2.3.3 BI in the Clouds 

2.3.3.1 Elements of cloud BI 

As explained in the previous sections, the data warehouse is the core of BI systems. All the 
data within the organization is accumulated and integrated in there and accessed by various 
users. The data in data warehouses are extracted, transformed and loaded from other 
source systems like legacy systems and other databases or data marts (Turban, 2011). On 
the other hand users access the data in the data warehouse via reporting tools. These re-
ports can be generated in various forms and times by the users. Figure 2.12 depicts a pic-
ture of how a typical business intelligence system looks like. 

 

Figure 2.12. Business Intelligence Framework. (Gash, 2011) 

 

The key factor with the BI is integration. It is important that data which resides in the data 
warehouse is integrated and everybody within the defined framework, has access to the 
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same timely and correct data (Baars, 2010). For many companies implementing a BI system 
is too much of a risk due to the integration issue mentioned above. In recent years using 
the cloud technology has decreased the risks by providing a platform that users can access 
data from anywhere. “Cloud Computing offers companies a way to avoid the significant upfront invest-
ment that an internal BI framework traditionally requires” (Gash, 2011, p. 262; White, 2008). 

The idea of cloud BI started to get popular in 2009 when Hewlett Packard named cloud BI 
as one of the top 10 trends in BI. In 2010, cloud BI made it to the top 10 again. This shows 
how much the idea was becoming popular due to the tendency of using cloud computing 
in general (Hewlett Packard, 2010). As in more recent years, the popularity of clouds in 
business intelligence hasn’t gone anywhere. Numerous surveys and research organizations, 
still put BI cloud as one of the newer trends, even until now in 2013 (Tableau, 2012; EMA, 
2012; Klipfolio, 2012; Tableau, 2013; Klipfolio, 2013). 

Gash (2011) sketches a rough map for BI clouds as mentioned in figure 12. As shown in 
the picture, “ETL servers, data warehousing servers, and reporting servers and the software associated 
with them can all be shifted into the cloud, leaving only the source systems and the end users in the compa-
ny’s domain” (Gash, 2011, p. 263). 

 

Figure 2.13. Cloud-based business intelligence framework. (Gash, 2011) 

 

2.3.3.2 Advantages and disadvantages of cloud BI 

As discussed in the previous section, cloud computing can include some of the elements of 
BI. If these components are moved to cloud (figure 12), the organization is going to face 
some issues, but at the same time is going to benefit from its advantages. To have a short 
list of the advantages, Swoyer (2013) states that convenience, flexibility, ease of access, and 
most importantly, cost efficiency are the main advantages of cloud solution. To dig deeper 
in the concept of clouds and its impact on BI, we mention Gash (2011)’s perspective. To 
stay on a positive note, let’s first go through the advantages that Gash (2011) points out in 
his research: 

Upfront investment costs: A lot of the cost of BI systems are hardware and software 
costs that has to be purchased for BI systems to run on. As shown in figure 11 and 12 and 
as mentioned in previous section, some parts, both software and hardware, can be moved 
into cloud and thus reduce the total price. This can be done by “creating a Web service to expose 
a company’s source systems to the cloud provider or by simply establishing a secure virtual private network 
tunnel from the cloud provider into a company’s intranet” (Gash, 2011, p. 263) 

25 



  

Personnel costs: Another major cost for any BI solution is the cost of personnel from de-
sign to implementing and support. Clouds let much of these staffing be reduced or elimi-
nated. Solution providers usually have pre-designed platforms for customers that run on 
clouds. That will eliminate the cost of designing the architecture and platforms for every 
new project. “Support costs are also reduced, as a company is no longer required to handle the support of 
the hardware and software that make up the majority of the framework, as these are shifted into the Cloud” 
(Gash, 2011, p. 263). 

Growth and expansion costs: Even if the BI practitioners manage to install some parts of 
the solution online, this usually happens to be the first phase. As the project grows and 
more advancements are made in the project, the need for hardware growth and upgrading 
increases as well. “With Cloud Computing, however, the sky is the limit in terms of expanded capacity. 
Cloud-based platforms offer a ‘‘pay as you grow’’ model, allowing a company to expand and contract the 
size of its environment without the need for additional capital investments and without being locked into a 
specific infrastructure size” (Gash, 2011, p. 264; Kennedy, 2009) 

Another source of excessive cost, is the expansion of BI solution. As the projects get big-
ger, the cost of distributing the infrastructure across the globe gets bigger too. Companies 
may have to install datacenters in different geographical locations based on where their cli-
ents are located. However, in Cloud Computing, the providers can allocate an environment 
across various locations in order to have a consistent user experience without a considera-
ble initial investment. 

As cloud BI can bring numerous benefits for the organization and the development team 
as mentioned above, it can also bring some concerns that have to be considered when 
choosing cloud BI as the development framework. Gash (2011) points out some of the 
concerns regarding cloud BI as it follows: 

Security concerns: One of the basic concerns of having data in cloud in the security issue. 
In this architecture, data are floating from different parts of the system all the time and this 
provides an opportunity for hackers and/or competitors to sniff data transferring in 
through the channels or hack into the data repositories that are being stores in the cloud. 
Due to the fact that clouds are usually maintained by a third party company, choosing the 
right partner to take care of clouding activities is an important task (Gash, 2011). Once the 
data is located inside the cloud provider’s environment, a company should trust that the 
third party provider is doing its best in order to maintain a secure environment (Shipley 
2010). 

Data ownership concerns: In a traditional BI project, data ownership issues are kept 
within the organization and are dealt with by management within the organization. In 
cloud-based project, however, a third-party vendor is involved, which makes the whole 
concept of ownership a bit more complicated. When data reside within the data reposito-
ries of cloud, the company wants to be the one who decided who is going to access that da-
ta and how it will be shared. These issue are of legal nature rather than technical and may 
vary from one country to another. 

Software control concerns: Another concern regarding cloud BI is the risk of being 
bound to a set of technologies and platforms introduced and directed by the cloud provid-
er (Baker 2010). “With an in-house BI platform, the technologies used can go through a rigorous screen-
ing process. Products being evaluated can be judged on a company’s specific usability needs, security concerns, 
and cost restriction. However, in the cloud, a single company’s specific needs may not be taken into consider-
ation or heavily weighed” (Gash, 2011, p. 265). 
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Data volume concerns: As BI becomes more popular within organizations, the amount 
of data that is being generated, stored and analyzed increases as well. This is due to the fact 
that BI in nature encourages storing historical data because it feeds on it. When this huge 
bulk of data wants to be transferred through cloud, it may bring some concerns. “This covers 
both during an initial load of data from source systems housed within a company’s intranet as well as the 
size and volume of reports being pulled down by end users. The size and timing of data transfers to and 
from the cloud provider is a major concern for any company looking to move into the cloud” (Gash, 2011, 
p. 266). 

2.3.4 Big Data 

2.3.4.1 Unstructured data  

It was mentioned in section 2.1.3 and 2.1.4, a typical BI system deals with structured and 
semi-structured data. Relational databases and data warehouses are designed in a way that 
they house structured data. Some advancements in analytics techniques e.g. data mining, 
web-mining and text mining allow semi-structured data be processed and analyzed. (Tur-
ban, 2011) 

The problem arises when we face unstructured data that is increasing all over. With the 
growth of the Internet and web pages, the amount of data generated in also increasing ex-
ponentially. Huge amounts of money have been spent on tools for storing and manage-
ment of these sorts of data. Various researches suggest that 85 % of data within an organi-
zation is of unstructured nature. This data resides in emails, memos, text files, pictures and 
charts and figures, audio and video files, etc. (Blumberg, 2003). 

Things have changed dramatically since 2003 when Blumberg (2003) was complaining 
about the burst of unstructured data. Today, the use of social networks and different 
handheld devices that are constantly connected to the internet are making more content 
available online than ever before which are to a large amount unstructured. The motivation 
behind Big Data was the same thing. To handle all these huge amounts of unstructured da-
ta and make analysis on them (Adrian, 2011). 

2.3.4.2 Definitions 

In the past year Big Data has become such a big deal that numerous websites and providers 
are talking about their own versions and definitions of the whole concept. Thus, it makes it 
a bit confusing to find a good holistic definition that includes all the aspects of this phe-
nomenon. In my viewpoint, IDC has presented a quite good definition: 

“A new generation of technologies and architectures designed to extract value economically from very large 
volumes of a wide variety of data by enabling high-velocity capture, discovery, and/or analysis […] This 
definition encompasses hardware, software, and services that integrate, organize, manage, analyze, and pre-
sent data that is characterized by "four Vs" — volume, variety, velocity, and value” (Olofson, 2012, p. 
4). 

2.3.4.3 Emergence and applications 

In 2003 - Eric Schmidt the former CEO of google – said “Every two days, we create as much in-
formation as we did from the dawn of civilization up until 2003” (Simon, 2012, p. 1).  This shows 
that the idea of big data is not a new thing. Large enterprises have dealt with large amounts 
of data for a long time. The different of the concept Big Data is that it takes the large 
amounts of data to a new level. This new level is not only concerned with the size, but it 
mainly focuses on the economic opportunities that data can bring.  

Simon (2012) addresses three factors that has made Big Data such a ‘big fuss’. The first fac-
tor is that the gap between the opportunities that Big Data services offer and the capability 
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of an organization to exploit those opportunities is getting larger continuously. For exam-
ple, the expected rate of data growth is 40 percent per year whereas the growth in IT in-
vestments is only 5 percent. 

The second point mentioned to be of importance is the speed that data is spreading. Busi-
nesses are being shrunken constantly by the challenges of growing economic, regulatory 
and market change and emergent instability.  As a result of this phenomenon, organizations 
are becoming more interested in techniques and technologies that can support this speed 
of innovation and exploit these new trends as opposed to their competitors (Simon 2012). 

The third point is about the success stories of Big Data in different branches like retail, 
healthcare and financial sectors amongst others. A number of market observers believe that 
due to the large amounts of data we are dealing with, we are at the point of inflection, 
meaning that Big Data is the suitable solution for new growth opportunities. Needless to 
say that not only it is a catalyst for business development in private sector, but also a good 
way for cost saving and effective resource allocation for public sector. 

The application of Big Data has increased due to the amount of unstructured data generat-
ed every second. One of the biggest sources of these sorts of data is social media (Nem-
schoff, 2013; Minelli 2013). The amount of data users produce is unlimited and this data is 
in different sorts and types. It could be text, a sound file or a video clip. Forums and web 
discussion are also of this type. 

As this could be difficult to manage and analyze, the value achieved from analyzing this 
sort of data could be priceless. It say much about how people think and behave and also 
the factors that influence these behaviors (Nemschoff, 2013). 

2.3.4.4 How big is Big Data 

When the word Big Data is being tossed around, how big are we talking? Here I would like 
to mention some statistical facts about how large can data get. Wal-Mart is one of the larg-
est chain stores in the United States that has many customers. Wal-Mart manages more 
than 1 million customer transaction every hour. This amount of data which is equivalent to 
more than 2.5 petabytes of data in stored in their databases. This number is 167 times big-
ger than the collection of books in the Library of Congress in the U.S. (Simon, 2012). Each 
month, Facebook receives 30 billion pieces of content. Intel predicts that by 2015, 15 bil-
lion devices will be connected to the Internet. The issue gets so dramatic that it is noted 
that the amount of people who have access to a mobile device is more than to a toilet or 
running water (Simon, 2012). 

Here is an interesting fact mentioned by Nemschoff (2013) regarding the volume and the 
nature of Big Data. “According to industry experts, 90 percent of the world’s data was created within 
the past two years. Of this data, only 20 percent is structured — meaning that it can be readily stored in 
rows and columns and analyzed via the same tools that have been used for over four decades. The remaining 
80 percent of this newly created data is “unstructured” content stemming from sources such as Instagram 
photos, YouTube videos and social media posts” (Nemschoff, 2013, p. 1). 

The problem is not only the volume. Things get more complicated when organization add 
variety to their stored data. Different departments of the organization work with different 
sorts of data of different nature. As an example, Simon (2012) mentions Solvency II which 
is an accounting company. It says within this organization, there are different departments 
with different data requirements. For example the insurers require data about counterpar-
ties and IFRS (International Financial Reporting Standards) requires more “segmental anal-
ysis”. That’s while “environmental and sustainability reporting has forced some organiza-
tions to collect entirely new information, such as electricity meter readings and CO2 emis-
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sions”. Then you have to add the unstructured data to the story mentioned above and you 
will have a mishmash of data. 

All these facts mentioned above implies that Big Data is big! And it’s getting bigger by sec-
ond. It contains valuable material that is worth analyzing. As good and valuable it may 
sound, it is not easy to exploit this ocean of mostly-unstructured data. In the next section, I 
will point out some of the technical barriers when facing Big Data. 

2.3.4.5 Barriers of Big Data 

As ideal and beautiful it may sound when talking about Big Data, this paradise is not easy 
to build and maintain. Even the most agile IT organizations are skeptical about the whole 
thing due to risks. As it may sound from its name, Big Data project are quite large and re-
quire lots of resources and planning and hence carry a considerable amount of risk (Simon, 
2012).  

The obstacles and barriers to Big Data success are of different natures. Some of these bar-
riers are “organizational factors such as appropriate project sponsorship, skills and govern-
ance”. Simon (2012) believes that even if there exists an organizational consensus about the 
implementation of Big Data, there are technical barriers that are also of a great risk. Some 
of them are: “  

• The difficulty of data capture from distributed systems architectures 
• The ability to leverage diverse source systems 
• A lack of systems integration 
• The prevalence of multi-vendor platforms 
• The poor management of metadata” (Simon, 2012, p. 1) 

There are more to be added to the list above. To name a few, we can mention the rapid 
growth of business complexity, low IT-budgets in general, rapid stream of new technolo-
gies and trends in the market and the effort it takes to keep up with and exploit them, 
standardizing the platforms and so on (Simon, 2012). 

All the facts mentioned above doesn’t mean that it’s not worth it to undertake a project of 
Big Data. As it happens all the time in IT projects, organizations have to evaluate the risk 
and benefits of implementing such a project and consider the trade-offs. 

 Technologies and tools in BI 
BI is not all about strategies and concepts. For these strategies to become real, software 
packages and tools need to be developed that end users can interact with.  “BI software is a 
collection of decision support technologies for the enterprise aimed at enabling knowledge 
workers such as executives, managers, and analysts to make better and faster decisions” 
(Chaudhuri, 2011). 

Adoption of these tools and technologies has become more popular and more usual as 
companies rely more on analytical capabilities. Businesses are exploiting their data assets 
more by adopting more sophisticated data analysis methods and techniques to enhance de-
cision making process. The prices of hardware tools have also decreased in the past decade. 
This means that enterprises can have more powerful machines with higher capabilities in 
exchange for a lower price (Chaudhuri, 2011). 

In the following sections, I am going to discuss some the main technologies that have 
played an important role in new BI trends.  
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2.4.1 Data Storage 

BI queries perform operations like select, join and aggregation frequently and to efficiently 
perform these operations, some structure techniques have been developed as follows: 

• Index structures: “An index enables associative access based on values of a particular col-
umn. When a query has one or more filter conditions, the selectivities of these conditions can be ex-
ploited through index scans. These operations can significantly reduce, and in some cases eliminate, 
the need to access the base tables.” (Chaudhuri, 2011, p. 91). 

• Partitioning: “Data partitioning can be used to improve both performance and manageability. 
Partitioning allows tables and indexes to be divided into smaller, more manageable units. Data-
base maintenance operations such as loading and backup can be performed on partitions rather 
than an entire table or index.” (Chaudhuri, 2011, p. 91). 

• Data compression: there are direct benefits gained from data compression tech-
niques. To mention some of the most important ones, reduction of I/O processes 
because of reduced amount of data, lower storage and backup costs due to the re-
duced amount of required storage, increased amount of data that can be cashed in 
memory because the pages can be kept in compressed form, etc.  

2.4.2 OLAP Servers 

“Online Analytic processing (OLAP) supports operations such as filtering, aggregation, pivoting, rollup 
and drill-down on the multidimensional view of the data. OLAP servers are implemented using either a 
multidimensional storage engine (MOLAP); a relational DBMS engine (ROLAP) as the backend; or a 
hybrid combination called HOLAP” (Chaudhuri, 2011, p. 92). 

MOLAP servers take advantage of the multidimensional properties. “They typically precom-
pute large data cubes to speed up query processing. Such an approach has the advantage of excellent index-
ing properties and fast query response times, but provides relatively poor storage utilization, especially when 
the data set is sparse” (Chaudhuri, 2011, p. 92). 

“In ROLAP, the multidimensional model and its operations have to be mapped into relations and SQL 
queries. They rely on the data storage techniques described earlier to speed up relational query processing” 
(Chaudhuri, 2011, p. 93). 

“The HOLAP architecture combines ROLAP and MOLAP by splitting storage of data in a MOLAP 
and a relational store” (Chaudhuri, 2011, p. 93). 

2.4.3 In-Memory technology 

This new trend in technology enables OLAP engines to exploit the fast main memory’s ca-
pability in carrying out ad-hoc queries. Using this technique, all of the time-consuming 
OLAP calculations use the main memory to store and retrieve data. Due to its speed, re-
sponse time is decreased and the ratio of time to access in queries has increased in compar-
ison to disks.  

Moreover, due to the fact that 64-bit operating systems and hardware are becoming more 
common, larger addressable memories up to 1 TB are feasible. 

Another fact that has made this technology more popular is that the cost of memory has 
dropped dramatically in the recent years and therefore large memory infrastructures are af-
fordable (Chaudhuri, 2011). 

30 



  

2.4.4 Parallel processing and appliances 

Parallelism is a concept that can enhance processing queries in large databases.  Relational 
operations such as join, select, aggregate and many more have to the potential to be pro-
cess in a parallel way (Chaudhuri, 2011). 

“The basic paradigm is data parallelism, that is, to apply relational operators in parallel on disjoint subsets 
of data (partitions), and then combine the results.” (Chaudhuri, 2011, p. 94). Today most of data-
base management systems (DBMS) have embedded parallelism and partitioning in their 
software systems. 

There are two major architectures in parallel processing: “Shared disk, where each processor has a 
private memory but shares disks with all other processors. Shared nothing, where each processor has private 
memory and disk and is typically a low-cost commodity machine” (Chaudhuri, 2011). 

2.4.5 Cloud data services 

In today’s enterprises, tasks like hardware provisioning, availability and security enforce-
ments are some of the main issues within BI. “Cloud virtualization technology allows a server to be 
hosted in the cloud in a virtual machine, and enables server consolidation through better utilization of hard-
ware resources” (Chaudhuri, 2011, p.98). 

Cost reduction is also one of the advantages of virtualized cloud-based systems which is 
done by offloading the tasks that used to be done locally. Pay-as-you-go is another concept 
that leads to cost reduction because you pay as much as you actually use. 

The success of moving processing power to the clouds, have made database experts to take 
advantage of this opportunity and make data centers and database servers that are placed in 
the cloud. At first the adoption of databases in the cloud was limited to departmental seg-
ments of databases but after a while BI solution developers started to take advantage of the 
services in the cloud to put entire enterprise data warehouses on the cloud (Chaudhuri, 
2011). 

2.4.6 Hadoop 

Hadoop is an open-source tool developed by Apache Software Foundation that is used for 
storing and processing of large-scale data sources. To this date, Hadoop is supposed to be 
the main tool for handling Big Data. Hadoop is written with Java and it has been deployed 
in some of the most famous and large organizations in the world such as Yahoo, Facebook, 
Netflix, LinkedIn and many more (Schneider, 2012). 

One of the features of Hadoop is that it is “designed to abstract away much of the com-
plexity of distributed processing. This lets developers focus on the task at hand, instead of 
getting lost in the technical details of deploying such a functionally rich environment”. The 
domain of the activities of Hadoop is very wide. The main adoption categories are: Social 
media, life sciences, financial services, retail and government (Schneider, 2012). 

Hadoop has stepped into BI world as well. Some of the traditional BI developers have ex-
panded their solutions to be compatible with Hadoop for further upgrades to Big Data. 
Here are some of the vendors that have made Hadoop compatibilities in their products: 

Analytics: 

• IBM Cognos 
• IBM SPSS 
• MicroStrategy 
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• Quest 
• SAS 
• Jaspersoft 
• Pentaho 

Extract, transform, load (ETL): 

• IBM InfoSphere DataStage 
• Informatica 
• Pervasive 
• Talend 

Data warehouse: 

• IBM Netezza 
• Oracle 
• Greenplum 
• Teradata 

There are both open-source version and commercial versions of Hadoop. The commercial 
version has some extra features which makes it suitable for larger organizations to purchase 
it. Free version is very suitable for learning purposes and smaller-scaled organizations 
(Schneider, 2012). 

 Theoretical wrap-up 
Based on the material in previous sections, it is beneficial to explain how these concepts 
can be connected to each other and also to the topic of the research. 

In total, the whole theoretical framework can be grouped into three major categories: Or-
ganizational perspective category (section 2.2), BI trends category (section 2.3) and tech-
nologies and tools in BI category (section 2.4). 

In BI trends category, the author addresses each ‘main trend’ separately. The focus is on 
exploring the functionalities and advantages that the new trends provide for organizations. 
These functionalities in trends are basically the ones that their predecessors lacked. 

Organizational perspective category will provide a holistic picture of how analytical power 
in organizations will bring competitive advantages. The alignment of the trend with organi-
zations’ strategies will also be discussed. At the end, the success factors of IS are men-
tioned. These will be used later in analysis chapter in order to confirm the empirical data 
with theory. 

Finally, in technologies and tools category, a summary of the latest technologies used in 
new trends of BI will be discussed. Needless to say that not all the new technologies are 
discussed here, but only the ones that are implied in empirical findings. 

These three categories are collected and adjusted in a way that they will address the re-
search questions and problem area. As discussed in section 1.2 (problem), a gap is recog-
nised between these three categories. Considerable amount of research is available that 
deals with each category individually. These sources are valuable and have been used vastly 
in this thesis as well. But a research that deals with the interrelation and influences of these 
categories on each other is missing. 
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Later on in analysis section, when empirical data is collected and grouped into the men-
tioned categories, the results will be compared with theories and models in theoretical 
framework to find out if they confirm or contradict each other. This is done in this way 
that based on literature, each new trend is introduced to address specific needs of organiza-
tions, e.g. increased accessibility of information, simplicity to use the system, etc. In data 
collection, the participants are also asked to explain the reason(s) that makes the organiza-
tions go from one trend to another. At the end, those factors are compared in order to ob-
serve how participants’ point of view is aligned with scientific literature. The alignment of 
these two facts can help to increase research validity. 
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3  Research methodology 
In this chapter, the author is going to discuss the research methodology used in carrying 
out this thesis. In this context, research design and research method will be discussed. Fur-
thermore, the techniques for data collection and analysis will also be covered.  

3.1 Research design 
Based on literature by Creswell (2009), research designs are “plans and the procedures for re-
search that span the decisions from broad assumptions to detailed methods of data collection and analysis” 
(Creswell, 2009, p. 3). “Research design should come up with an approach that allows for solving the re-
search problem in the best way – within the given constraints” (Ghauri, 2005, p. 54). 

Different authors have classified research design in different ways. If we consider Ghauri’s 
classifications, research design can be categorized in three different classes: Exploratory, 
descriptive and causal. The decision about which design to choose relies strictly on the 
problem structure. While exploratory design is suitable for unstructured problems, descrip-
tive and causal designs are more suitable for structured problems (Ghauri, 2005). 

Exploratory research design is used when research problem is badly understood. This is the 
case of a detective that is investigating a couple of suspects in order to find the murderer. 
Medical studies are another example that this kind of research design is suitable for. A key 
characteristic of this sort of design is flexibility. “As new pieces of information are available the 
search for the solution may change direction” (Ghauri, 2005, p. 56). 

“In descriptive research the problem is structured and well understood”. In this kind of re-
search there are procedures and rules. These rules and procedures should be used for all 
data collection activities. “Thus a key characteristic of the descriptive research are structure, precise rules 
and procedures. A good example is the procedure used by medical doctors when examining a person’s height. 
The person has to take his shoes off, stretch his legs, and look straight ahead. The same procedure is used 
for all persons measured” (Ghauri, 2005, p. 56).  

Causal research is similar to descriptive research in terms of that it solves structured prob-
lems. However it differs from it in a way that the researcher is faced with ‘cause-and-effect’ 
issue. “The main tasks in such research are to isolate cause(s), and tell whether and to what extent 
‘cause(s) result(s) in effect(s)” (Ghauri, 2005, p. 57). 

In this thesis, I have chosen the descriptive design. First of all an interview was chosen in 
order to collect data. The same questions were asked in all of the cases in order to collect 
data. Thus, the rule and procedure are the interview questions asked. The other two de-
signs (exploratory and causal) cannot be used. Exploratory is unsuitable because problem 
statement is structured and it’s clear what I am ‘looking for’. Causal design would not be 
suitable either because the study doesn’t engage a ‘cause-and-effect’ issue. 

3.2 Research approach 
Based on Saunders (2009), there are two main approaches in conducting research: inductive 
and deductive approach. Inductive approach is made from research hypothesis and crea-
tion of a particular research strategy, which can help researchers “test, approve or reject the 
thesis hypothesis”. In inductive approach on the other hand, data is collected and analyzed 
to “develop a theory” or “make contribution to existing theory”. In other words, inductive 
research leads to theory development, while in deductive, the theory is existing, and data is 
used in order to prove the existing theory. 
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In my thesis, there’s no theory in the beginning and the purpose of the thesis is to find the 
answer to research questions based on empirical data. The influences on trends of BI is 
studies and the answer is found by analyzing empirical data. 

3.3 Research method 
Research methods “refer to systematic, focused and orderly collection of data for the purpose of obtaining 
information from them, to solve/answer a particular research problem or question” (Ghauri, 2005, p. 
104). There are two major methods that are used widely in research in order to distinguish 
between the techniques of data collection and data analysis procedures. These methods are 
quantitative and qualitative methods (Saunders, 2009). 

Quantitative methods “involve complex experiments with many variables and treatments (e.g. factorial 
designs and repeated measure designs). They have also included elaborate structural equation models that in-
corporate causal paths and the identification of the collective strength of multiple variables” (Creswell 
2009, p. 12). The main applications of quantitative method are survey research and experi-
mental research. Since this thesis is not any of those kinds and numeric analysis and meas-
urements are not included in the study, this method would not be suitable. 

On the other hand, qualitative research “is a means for exploring and understanding the meaning 
individuals or groups ascribe to a social or human problem. The process of research involves emerging ques-
tions and procedures, data typically collected in the participant’s setting, data analysis inductively building 
from particulars to general themes, and researcher making interpretations of the meaning of the data” (Cre-
swell, 2009, p. 4). 

A research done by Becker (1970), Strauss and Corbin (1990) and Miles and Huberman 
(1994), states that the components of qualitative research are: 

1. Data: Which is mostly collected by conducting interviews and observations.  
2. Interpretive or analytical procedure: the techniques which is used in order to con-

ceptualize and analyse the data to reach to results or theories. 
3. Report: it could be written or oral. In academics, it could be in form of thesis. 

Based on the definition of qualitative data and the components mentioned above, this the-
sis can be categorized into this method. The data is collected through interviews by asking 
participants a number of open ended questions. The analysis of the data will result in theo-
ries. The answers were categorized into groups in order to give answer to the research 
questions and the report is written in form of a thesis.  

In this thesis, it is supposed that there are elements that influence the trends in BI. These 
factors are dealt with from two different perspectives; organizational needs for accurate 
and timely data on one hand, and technologies supporting the introduction and adoption 
of these trends on the other. 

These influencing factors are of qualitative nature, since they are not to be measured or ex-
pressed by number or numeric methods. These factors are of nature of demands for data 
and information that resides in hearts of the organizations. 

3.4 Research strategy 
Based on Saunders (2009), there are seven different research strategies: Experiment, survey, 
case study, action research, grounded theory, ethnography and archival research. 

In this thesis, the author has chosen case study strategy. The main reason for choosing this 
strategy is because case studies are more associated with “descriptive” or “exploratory” re-
search used in qualitative method (Yin, 1994). “Case study research is particularly useful when the 
phenomenon under investigation is difficult to study outside its natural setting and also when the concepts 
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and variables under study are difficult to quantify” (Ghauri, 2005, p. 109; Yin, 1994). In case stud-
ies “we do not need statistical testing to come to the conclusions. The requirement is that the pattern has to 
be sufficiently systematic” (Ghauri, 2005, p. 109). In this thesis, the pattern is the companies 
that develop BI solutions for other organizations that need the solutions.  

In this thesis, the influences of organizations demands for timely and accurate data on 
trends in BI are to be studied. These influences cannot be quantified due to their natures. 
On the other hand, when we talk about organizations, we have to take the organization as a 
whole into consideration. These demands cannot be studied outside the context of the or-
ganizations. 

To find the answers to research questions, I had to find organizations that developed BI 
solutions. Four organizations were contacted in total. The purpose was to conduct an in-
terview with these organizations in order to collect empirical data. Organizations contacted 
were Microsoft BI in Stockholm, QlickTech in Lund, Pdb in Jönköping and Evry in 
Huskvarna. All of the organizations were first contacted by email and then by phone. Mi-
crosoft and QlickTech could not manage to give me a time that would suit the research’s 
timeframe. On the other hand, Pdb and Evry managed to book a meeting for a personal in-
terview. As mentioned earlier, the purpose was to find a company that develops BI solu-
tions. The limitations did not allow the researcher to contact companies outside of Sweden 
like SAP and Oracle. 

3.5 Literature review 
The thesis covers a specific area within IS. The field of BI has a good amount of scientific 
background from the early appearance of DSS in 1970s until the appearance of Big Data in 
2012. The challenge of the author was to delimit the aim and the scope of the thesis so that 
it would fit the purpose and to find relevant literature to support the preliminary 
knowledge and theories regarding the research questions. 

Since the research questions deal with a specific aspect of BI (BI trends) and even within 
that specific aspect, we deal with specific elements (four major trends), the process of find-
ing literature to support the area was simplified.  

According to Webster (2002), selecting the literature for reviewing should follow some 
steps: 1) The major topics in leading journals have to be reviewed in because it is usually 
those topics that make the major contributions. 2) Go backwards and review the citations 
of the major articles in order to get a deeper understanding of the topic. 3) Go forward “to 
identify articles citing the key articles identified in the previous steps. Determine which of these articles 
should be included in the review.” (Webster, 2002, p. xvi). 

The author has followed these steps in order to make sure the right literature was reviewed. 
At first the major articles and journals were considered. There were number of MISQ arti-
cles used in literature review. The focus was to find the main article that introduced a spe-
cific trend that was known as a breakthrough, e.g. the first appearance of Data Warehous-
ing or the introduction of BPM. At the same time, a chapter was assigned to deal with the 
origins and history of BI and DSS. 

It is mentioned in Webster (2002) that past research and literature can provide a means for 
evaluation of the empirical findings, whether are aligned with the existing theories. This 
method has been used thoroughly in this thesis. The findings and conclusions were 
weighed against the theories in order to measure the validity of data and conclusions.  

At the same time Webster (2002) mentions that “Nonetheless, while past findings and experience 
can help to support a proposition, keep in mind that they are not a substitute for logical reasoning (Webster 
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2002, p. xix).” Afterwards, these findings were brought together. These findings alongside 
with logical reasoning were used to form a holistic view and consequently, the final pro-
posed model. 

3.6 Data collection 
To carry out this thesis, both primary and secondary data sources are used. “Secondary data 
are information collected by others for purposes that can be different from ours. Primary 
data are original data collected by us for the research problem at hand” (Ghauri, 2005, 
p.90).  

The author has used various literature sources as secondary data source. In general, all the 
trends that were to be studied in this thesis are dealt with thoroughly using literature. When 
introducing each trend, the organizational impacts and expectations and how that trend has 
met those trends have been studied as well. In the analysis, the results taken from empirical 
findings are compared with ones in literature review in order to observe if they confirm or 
contradict each other. 

The primary data collection is done via personal interviews. They were both carried out at 
the target companies, both in Jönköping. The interview was recorded by the author with 
interviewees’ permission. The first interview was conducted with Peter Skånhagen, HR di-
rector at Pdb. Peter has been a developer and has worked with IT solutions since 1988 and 
has worked in Pdb since 2005. The second interview was conducted with Emilia 
Persdotter, BI consultant in Evry. Emilia is newly graduated and this is her first experience 
as a BI developer but she has good knowledge regarding BI trends and their roots in organ-
izations. 

The interview questions are open-ended questions (The interview questions can be found 
in appendix). The first questions are general, addressing the organization’s history and the 
main operations carried out by the organization. There are following questions that address 
the company’s take on BI and how far have they come in using the trends. The next group 
of questions addresses their customers’ expectations of BI and how new trends and tech-
nologies can support them. The latter group targets the main research questions in a way 
that the interviewee will use his/her past and presents experience to give the answer to 
these questions. The answers to the questions are transcribed and categorized in chapter 4 
– empirical finding – where each topic is assigned to each interview question. These data 
are categorized in a way that conclusions can be drawn from it in chapter 5 – analysis and 
discussion. 

3.7 Data analysis 
“Data analysis is the process of bringing order, structure and meaning to the mass of collected data.” (Mar-
shall & Rossman, 1995, p. 111). This definition can give insights in qualitative data analysis 
where methods like collecting, structuring and categorizing are used in order to give mean-
ing and direction to collected data. Based on Ghauri (2005), a key point in analyzing data is 
to break them down and divide them up from a complex structure into smaller parts with 
more details. 

A model that is agreed upon in research world regarding qualitative data analysis is Miles 
and Huberman’s model (Miles, 1994). In this model, 4 activities are undertaken in order to 
draw conclusions from qualitative data: Data collection, data reduction, data display and 
conclusion drawing (figure 3.1). 

“Data reduction refers to the process of selecting, focusing, simplifying, abstracting and transforming the data 
that appear in writing up field notes or transcriptions”. For example, long transcripts from inter-
views can be reviewed by the other and become more comprehensive, with more focus on 
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the main points in the answers and meaningful from the mass of data collected (Ghauri, 
2005). In this thesis, the interviews were quite lengthy (each 90 minutes). Therefore the 
transcripts were summarized and main points were taken out. Then categories were made 
based on interview questions in order to fit each answer to its belonging category. 

“Data display is an organized, compressed assembly of information that permits drawing conclusions and 
taking action”. Data display can be in form of any visualization attempt that makes data easi-
er to understand. Matrices, forms, boxes and diagrams are of this sort (Ghauri, 2005, 
p.200). In this thesis, finding the factors influencing the trends (both in organizations and 
technologies and techniques), they were shown in a graphic form using boxes and arrows 
(figure 5.2 to 5.6). Afterwards, these figures will be connected to each other in order to 
form the final model (figure 5.7). 

 

 

Figure 3.1. Components of data analysis. (Miles, 1994) 

 

3.8 Reliability 
According to Easterby-Smith (2008), reliability is “the extent to which your data collection tech-
niques or analysis procedures will yield consistent findings” (Easterby-Smith, 2008, p. 109). Addi-
tionally, Robson (2002) introduces four major threats towards reliability of research find-
ings.  

The first threat is participant’s error. To relate this issue to this thesis, this error may hap-
pen if the participants were not chosen from the related branch or if their answers were er-
roneous due to bad choice of time of the interview. In this study, the participants were 
chosen carefully to make sure that they are eligible to answer the questions. Both partici-
pants were BI solution developers and had the knowledge and experience of working with 
BI trends. The interview was booked based on their time of preference and the author 
made sure that the interview didn’t cause any inconvenience for the participants.   

The second threat mentioned by Robson (2002) is “subject or participant bias”. In this the-
sis this could be translated into that the participants were biased towards a specific trend or 
organizational demand or technology. Both BI developer companies have been working 
with BI for a long time and have evolved with the trends. All trends have been studied by 
both companies and the “biased” issue would not apply in this thesis. 
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The third treat according to Robson (2002) is observer’s error. This threat discusses that 
every person has different point of view and analytical capabilities and two people may ob-
serve the same thing and interpret it differently. While this error can be minimized, it can-
not be completely avoided. However, the author is aware of the threat. 

The fourth error is observer’s bias. Researchers should be aware that it is possible that bias 
may come up when observing or investigating the nature of something. Personal tenden-
cies and preferences may be cause of these sorts of biases. Same as observer’s error, this er-
ror can be reduced but not completely removed because we are all subjects to biases and 
preferences. The author is aware of this threat as well. 

3.9 Validity 
According to Golafshani (2003), validity means “to what extent the results are truthful and wheth-
er the investigator truly measure what is intended to investigate” Golafshani, 2003, p. 599). In other 
words, a research that is more valid can be more trusted with the produced results and the 
results are closer to the truth. 

In this thesis, the author has tried to add to validity of the research by deeply studying the 
relevant previous literature as secondary data. It was tried that the extracted information are 
of acceptable quality and eligible for scientific use. Regarding the primary data, the author 
has tried to contact the best participants within the limitations of the research. All the four 
companies contacted are of best in the world and the two with which the interview was 
conducted are quite well-known in Jönköping within BI. 

The author also has close and frequent contacts with the tutor to ensure that the research is 
on the right path and the validity is maintained at the highest level possible. 

However, it is of importance to mention that both validity and reliability of the research 
can increase by including more cases into the study. Due to limitations of time and budget, 
only local BI companies could be studied in this thesis. If the domain is expanded and big 
players of BI field such as Microsoft, KlickTech, Oracle, SAP, etc. would agree to partici-
pate in the research, the reliability and validity of the study would increase considerably. 
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4.  Empirical findings 
All the data presented in the thesis are collected from interview with two companies that 
work with BI; Pdb and Evry. They are the leading BI solution developers in Småland in 
Sweden. At first I am going to provide some information about each company and then re-
flect their ideas regarding the trends and organizational demands from BI. 

4.1 Pdb 
Interviewee: Human Resources manager. He has worked as a developer and is working 
currently with BI solution development. 

4.1.1 About 
Pdb is a local IT company that is located in Jönköping in Sweden. While its headquarters is 
in Stockholm, majority of personnel and the development team sits in Jönköping. The 
company has been working since 1983 and now it has around 95 employees and their turn-
over is approximately 100,000,000 SEK. 

4.1.2 Main operations 
The main operations of Pdb consists of three major activities: 

• E-solutions,  
• Integration solutions  
• Business development solutions 

4.1.3 Main BI Clients 
They started working with BI from 2000. Their first client was Husqvarna AB which is still 
today a client and they have an ongoing BI project over there that is becoming larger and 
more integrated. Some of their other BI clients are Electrolux, Elgiganten and FläktWoods.  

4.1.4 Expected outcomes of BI 
I asked the participant what the customers expect from BI when they come to conclusion 
that they need it.  

• “Increased control. This is about getting the data and delivering to the managers. 
BI makes things more visible and therefore makes decision making faster and more 
efficient.” 

• “Decrease the amount of man work”. With BI, collection of data doesn’t have to 
occur by a person anymore and can be done automatically. 

• Increased Reliability. The data that is gathered is accurate and timely without the 
usual human error. 

• Increased information quality. BI systems help with information quality by provid-
ing accurate analytics taken from integrated, timely and accurate data. 

4.1.5 The latest trend offered to clients 
Right now Pdb works a lot with Self-service approach which is platform embedded in Mi-
crosoft BI solution.  

“Most of the solutions that we deliver are data warehouse solutions. It takes quite a lot of time to develop so 
the customer has to wait quite a lot to see the final results.” 

“In self-service, you turn this process around and start from the end and go to the back”. In the start they 
are going to see how the final reports are going to look like and get a chance to interact 
with it and the developers get some feedback. The customers can also start working with 
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the solution in early stages of development. It also makes it easier for end users to make 
their own reports and use them instead of relying on developers and IT/BI specialists to 
create and manage their reports. The main tool for this type of report is Microsoft Report 
Builder and Excel Power Pivot.  

4.1.6 Awareness of the latest trends 
I asked the participants about the means of getting information about the latest trends. 
‘How does information reach you?’ 

Information about the latest trends of BI reaches to developers and solution providers of 
Pdb by the product suppliers’ updates and newsletters. Other means of keeping up to date 
is by seminars different educations for the products like courses for a specific product. 

4.1.7 The importance of getting the latest trends 
I asked the participant if the customers really emphasize on getting the latest trend on the 
market or are they aware that the newest thing might not be suitable for them. Here’s the 
respond I got: 

Although the new trends sound really nice on paper and refreshing to hear about, it’s not 
always feasible or even necessary to adopt the latest trends. This relies on the size of the 
organization and operations that they undertake.  

“In Pdb, the bigger clients are usually one version behind the latest in the market. For example Husqvar-
na, as Pdb’s largest client, is now using Microsoft BI 2008 and is going to change it to 2012.” 

 The main difference between the two versions is the self-service approach mentioned in 
section 4.1.5. In order to exploit this new approach, Pdb and Husqvarna have agreed to 
upgrade to Microsoft BI 2012 package. 

This habit seems to be a bit different for Pdb when it comes to smaller companies. 

“While the larger companies are usually one step behind the latest trend out there in the market, smaller 
companies have the wish to get the latest trend and technology out there.” 

The participant further explained the reason behind this fact. The reason behind this is the 
risk behind this transition. Larger organizations that have adopted a version, face larger 
amount of risk and cost when dealing with upgrading to a newer version or trend. The im-
plementations are large and solutions are complex, hence the risk and costs of upgrading. 
The transition requires strong reasons and motivation to make the costs and risk logical. 

4.1.8 The frequency of upgrading 
I asked the participant about how often customers decide to make upgrades to their exist-
ing BI systems and what reasons are behind upgrades. 

In Pdb, it highly depends on the company. As larger companies are usually one version be-
hind the newest, it usually takes around 2 years. As the newer version come out usually 
each 2 years, then the company decides to go with the newer one.  

“This is also dependent on the area in which the organization is working with. Some areas require less up-
dates and it’s not that necessary to always have the latest trends. On the other hand, some other areas are 
more sensitive to technology and their solutions require to be upgraded more frequently.” 

Another factor is whether the company is doing the project indoors or it is outsourcing. 
When they outsource their BI or in general IT projects, the developer company – in this 
case Pdb – has the final saying in when to upgrade. 
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But at the end of the day, it really depends on the new trends and tools. Some newer up-
grades provide lots of new functionality that makes it worth to upgrade. For example, the 
support of cloud was mostly embedded in Microsoft BI 2010. So if a company decided to 
use cloud, then the upgrade from 2008 R2 to 2010 is a logical decision. 

4.1.9 Expectations of BI users from the newer trends 
Unless the newer trends offer something that the company cannot refuse, then there’s real-
ly no reason to get it! There should be something fundamentally different about it that 
makes somehow dramatic changes as compared to the older trends for it to be worth up-
grading. Based on Pdb’s experience these factors are: 

• The new trend is cheaper to acquire or makes it cheaper to do things in that way. 
For example when cloud BI was introduced, it offered considerable saving oppor-
tunities for companies as they didn’t need to invest much in the beginning on 
hardware and infrastructure. 

• It provides more functionality. This is also a relative issue. Some functionalities that 
a specific trend introduces, may not be really relevant to the organizations main op-
erations. If the new functionalities are aligned with company’s main activities, then 
it makes a strong case for adopting that trend. 

• Simplicity of use. This has always been an issue when dealing with BI because at 
some point it gets complicated for the end users. If the new trends helps with sim-
plicity for the end users, it makes a strong case for being chosen. 

• Availability. Some may call it mobility, it is important for the users to have access to 
the system from different places. It happens that they work from different branches 
from very distant locations and use the same system. It is important that they have 
access to the same system and same data in an integrated manner. That’s one of the 
main reasons that Cloud BI and Big Data have become popular since they allow ac-
cess from anywhere. 

Big Data yet? 

“Although today the word Big Data is very hot on the market, not many organizations 
have tried it out. You have to be large enough and have huge amounts of collected data to 
be considering Big Data as a solution.” 

From Pdb’s customers, Husqvarna is interested in Big Data and has a plan to implement it. 
Husqvarna sells great amounts of product around the globe each year. They have imple-
mented some small chips on their products that can collect data worldwide. These chips 
contain data such as amount of hours it has been running, the repairing history, the acces-
sories that has been installed on it and so on. These data later on can be used in marketing 
purposes or for product development purposes. Since there are millions of these machines 
around the world, the data gathered from these chips are very large and Big Data could be 
considered as a possible approach. 

Another good opportunity for Big Data to shine is when dealing with data gathered from 
social networks. These data are collected from the company’s websites, Facebook or Twit-
ter pages, different forums and so on. These sorts of data are a bit tricky since the human 
factor has a big role to play. One complication concerns validating the results since the 
sources are not verifiable. Another obstacle in front of Big Data analysis is different inter-
pretations made from these different social data.  

Pdb suggests that in order to tackle the social data, one cannot only rely on them as mere 
facts, but one can consider them in parallel with the sound and valid data that are measura-
ble and verifiable. Then we use social data to see if they support our basic data or not. If 
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not, what are the reasons that we see this contradiction? For example, statistical data from 
marketing department may show that sales of a specific product have increased. That’s 
while in forums and discussions on the website, where users are asked to give feedback on 
the product, it is observed that feedbacks are negative in general. “When this issue is fur-
ther investigated some conclusions are can be drawn, for example, the weather has been 
bad for the past 2 weeks and that has made an impact on users’ mood in general. Or some 
other factors in that in general could explain this contradiction.” 

4.1.10 The role of the new technologies 
“When it comes to newer tools and technologies, the focus is on user experience. Basically, 
most of these new trends use the same core at the center. The focus is usually made on the 
back-end where the users are going to interact with the system”. So in general, the role of 
new technologies is to add some functionalities that will make an easier and more efficient 
user experience, both for the developers and the end-users. 

One of the latest technologies and tools that Pdb is using right now is Power View. “It’s a 
new installable on both SQL Server and Microsoft Excel, an intuitive reporting and analysis 
tool that brings more visual power for end users”. 

Another technology that is built-in in Microsoft BI 2012 is the “In-Memory” technology. 
“Before this version, all the calculations and processes related to OLAP and data ware-
houses were done on disk. Now with In-Memory, these operations are being done on the 
primary memory which makes them a lot faster”. 

When dealing with Big Data, the technologies involved with it are a bit different compared 
to previous trends. Hadoop is the leading technology for Big Data. Microsoft also use Ha-
doop engine to access and collect data in their Big Data solutions. 

4.1.11 Success of the trends 
I asked the participant which trend is the most successful one among the ‘main four 
trends’. 

“Data warehouse is and will be main part of the BI solutions. Existence of a data warehouse is essential to 
ensure data quality. Pdb’s approach is to always have one data warehouse and all the reports and ETL 
tools are reading from and writing to the same source.” 

 This will make the whole solution integrated. Business rules and development considera-
tions have to be considered once. Afterwards, different applications and reports will be de-
veloped to answer specific needs of each function of the organization. 

Thus for Pdb, data warehouse is the main trend. They have been working with it for a long 
time and have good practical knowledge and approaches dealing with data warehouse de-
sign, development and maintenance.  

4.1.12 Motivations behind the upgrades 
Based on Pdb’s experiences, upgrades happen for some of these reasons: 

• Their current versions are not supported any longer. In order to keep things flow-
ing, they need to upgrade. 

• The amount of new functionalities in the newer versions is considerable that it 
gives better ROI (Return on Investment) if the upgrade takes place. 

• Improving the user experience. 
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4.1.13 The new trends and organizational demands 
I asked the participants about their point of view on newer trends and their roots in organ-
izations. The responses I got are mainly concerning the Cloud BI and Big Data. 

Cloud BI 

Based on participant’s perspective, the main demands of organizations that will be met by 
Cloud BI are: 

• Availability and accessibility. This is especially important to the organizations that 
are international or spread geographically. The employees have to have access to 
the same data from wherever they are located. 

• Low initial in-house investment. Lots of infrastructure can be rented from third-
party companies instead of buying them at the beginning. 

• Pay as a service. You pay as much as you use. 
• Simplicity for integration. Solutions are integrated easier to the existing ones when 

they are all using cloud as a platform. In general cloud solutions are more compati-
ble due to their nature. 

• Availability of mobile version of the application. Microsoft SharePoint is one of the 
examples of this feature. 

As Pdb experiences, “cloud BI is not that popular when it comes to more sensitive data. 
Data that has security concerns and has to remain highly confidential is not advised to be 
stored on the cloud”. As a result, these sorts of organizations may leave less sensitive data 
to the cloud. So they “partially” use cloud solutions, meaning that some parts of the organ-
ization and data are stored and maintained in the cloud and some other parts and data that 
are more sensitive are stored in-house. 

Big Data 

Based on participant’s perspective, the main demands of organizations that will be met by 
Big Data are: 

• The popularity of using social media and the large amount of people that use them. 
Organizations find this a valuable source for data collection but because these sorts 
of data are very unstructured, the previous tools could not do analysis on them. 

• The large amounts of data in organizations. Sometimes the problem is not the be-
ing unstructured but being huge! The growth of data and information is exponen-
tial and new ideas had be suggested to provide an efficient storing and retrieving 
technique for these data. 

• The flow of data is non-stop! The previous batch systems that loaded data to data 
warehouse each week or each day are not going to be efficient anymore today. The 
stream of data is increasing by second and the new analytical systems need to be 
“real-time” to be efficient. 

• Feedback is more valuable now! Organizations are putting more effort into follow-
ing what their customers think and make considerable investments in working with 
the feedback. Needless to say that social media has made feedback system very effi-
cient and effective. Previous systems were not able to consider feedback as valid 
data to make analysis on. So they needed something new that could exploit this op-
portunity. 
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4.1.14 The new trends and technology 
As the needs and demands showed up in the organizations, developers and solution pro-
viders were looking for new solutions to fulfill those demands. These solutions cannot be 
actualized unless the technology out there can support them. Thus, technologies work and 
enablers or helpers of the new trends that aid solution developers in coming up with the 
new solutions and trends. 

The question in this parts revolves around the technologies of BI that have influenced the 
trends by enabling/supporting them. I asked the participants about some of the advances 
in science and technology that have influenced the trends and here are the answers I got: 

• Storage capabilities. Storage devices are becoming faster and cheaper. This is im-
portant when the amount of data in organizations is increasing dramatically and 
considerable investments have to be made for storage devices and techniques. 

• More efficient servers to process the data. Faster processors and memories have 
made processing more efficient. When dealing with large amounts of data and 
OLAP operations, Big Data could not become reality without these new tech-
niques. 

• Parallel algorithms. This technique is used in different fields of development, from 
DBMS to generic applications and hardware design. 

• Cloud computing. With its advantages, it gave birth to one of the main trends i.e. 
Cloud BI. 

• Apache Hadoop. It’s a framework with complex software and different modules. It 
enjoys state of the art data storage and processing techniques and all of them are 
brought together as a package. Today, this platform is used as the main platform 
for Big Data implementations. 

In general, tools and techniques that enhance visualization are very popular because they 
make it easier for end-users to understand the data and communicate with development 
team. In that sense, all the trends somehow take advantage of these tools.  

4.1.15 The future 
It is sometimes nice to think about the future and imagine how it could look like. Some-
times one can find a pattern in past and based on that make a prediction about the future. 

“When dealing with BI, the future looks a bit messy, like Big Data. The important fact here is that social 
media is getting larger by the second. The new trend shall make a meaningful connection between structured 
data the unstructured ‘social data’.” Whatever trend that can exploit it more effectively, is the 
next trend. 

4.2 Evry 
Interviewee: BI Consultant 

4.2.1 About  
Previously called Systeam AB, Evry is a leading IT company with a local presence in 50 lo-
cations in the Nordic region with a team of 10,000 employees.  

They bring insights, solutions and technologies that will lead to value creation for the cus-
tomers. Through business skills, understanding of different industry challenges and a global 
delivery model, Evry helps the customers maximize the potential of their IT and achieve 
their business goals. 
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One of the main visions and mottos of the company is to be close to the customers and 
their way of thinking. It’s an open organization where information flows seamlessly and 
employees and the customers are in constant contact throughout the projects. 

My interview was with Evry in Huskvarna, one the main branches of the company. The BI 
unit consists of 12 employees in Huskvarna. The motto of the BI unit to “make infor-
mation speak”. It means that they give meaning to the raw data that are stored in databases 
and data warehouses and make it possible to understand and analyze them. This is well-
aligned to the main goals of a generic BI system. 

4.2.2 Main operations 
The main operations of Evry consists of three major activities: 

- Consultancy activities. The main goal is to understand the requirements of the custom-
ers and give them advice accordingly. The consultancy activities are within: 

o Management consulting 
o Business consulting 
o Business Intelligence 
o E-commerce 
o Project management 
o Application administration 
o Test management 

- Software solutions and application development activities. These activities are within: 
o ERP (Enterprise resource planning) 
o Business Intelligence 
o Mobility 
o CRM (Customer relationship management) 

- Infrastructure activities. They provide flexible and scalable solutions to customers. 
These activities are within: 

o Security 
o Client services 
o Application operation 
o Outsourcing 
o IT operations 

4.2.3 Main BI clients 
The range of BI clients in Evry is large, supporting customers from small-sized business to 
medium and large-sized organizations. Some of their main clients are Toms, Transab, 
Skanska, Bilia, Västra Götalandsregionen, Sörmlands läns landsting, HL Display and Bufab. 

4.2.4 Expected outcomes of BI 
I asked the participant what the customers expect from BI when they come to conclusion 
that they need it.  

- Integration. Many of the companies that Evry deals with in their projects have had 
scattered databases for a long time. When these companies decide to have cubes, they 
don’t bear the data warehouse development considerations in mind and jump to creat-
ing cubes above the disintegrated scattered databases. This approach makes it very dif-
ficult for any alterations or changes in the newer data warehouses and thus makes inte-
gration somehow impossible. 

- The companies expect an integrated solution that can overcome these issues. 
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- Simplicity for end users. Legacy solutions bring a lot of confusion for the end users. 
From strange abbreviations in the system to dealing with too much technical interface, 
users didn’t feel comfortable and confident when using a system.  

- BI can give them a comprehensive understanding of data, information and knowledge 
on their fingertips that is accurate and timely. 

- Higher income. As a general goal for undertaking any IT projects, the top management 
thinks about how much money they can earn using the new system. Since BI systems 
are not an exception, the same results are expected from them. 

- BI can help the organization achieve that goal by enabling support in decision making. 
In a company with a more transparent information atmosphere, decision making will 
be more efficient, i.e. with more accuracy and less money. 

4.2.5 The latest trend offered to clients 
Right now Evry’s focus regarding BI is on business processes. In their approach towards a 
successful BI project, they try to integrate BI in business processes throughout the whole 
organization so avoid integration issues. The main reason for failure of more than 70% of 
BI projects is that not enough attention is paid to business process management. 

This perspective aligns well with the BPM (Business Performance Management) approach. 
In this approach, the whole organization including business processes and organization’s 
strategy is considered. “It includes DW but it also requires a reactive component capable of monitoring 
the time-critical operational processes to allow tactical and operational decision-makers to tune their actions 
according to the company strategy” (Golfarelli, 2004). 

Based on customers’ need and demands, Evry is able to provide the latest trends to the 
customers. Evry is able to give solutions with Cloud BI and Big Data. 

4.2.6 Awareness of the new trends 
I asked the participants about the means of getting information about the latest trends. 
‘How does information reach you?’ 

“Evry has an active intranet for knowledge sharing. Every employee that finds something new or interesting, 
shares it with others. 

Other ways of getting knowledge for developers is reading newspapers, magazines and websites that write 
about BI and the new trends.” 

4.2.7 Importance of getting the latest trends 
Some companies are very technology sensitive in a way that they always want the latest 
thing on the market, while some more mature organizations consider their needs and based 
on that decide upon a solution, whether it’s the latest solution or not. 

“Different clients demands different things. Perhaps some of the clients demands the latest trends and some 
of them just want things to work”. 

4.2.8 The frequency of upgrades 
I asked the participant about how often customers decide to make upgrades to their exist-
ing BI systems and what reasons are behind upgrades: 

“Depends on the size of the projects and their expansions, it happens quite often that a company decides to 
add some new feature or expansion plans to an existing system. If these new features are not supported by 
the current versions or trends and technologies, the upgrade has to go deeper to support these new expan-
sions.”  
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As an example regarding visualization, if the current versions don’t allow a specific form of 
report or dashboard element to be visible or if only specific users can view some results 
and the organization needs more visualization in the reports to better illustrate the compa-
nies status, the reporting tools and techniques have to be acquired to support these de-
mands.  

The pace of these upgrades depends strictly on the pace of the change in organizational 
demands for upgrading. 

4.2.9 Expectations of BI users from the newer trends 
I asked the participant to explain the expectations of the organization from the new trends 
on the market when they are being introduced. The response I got was: 

When an organization decides to adopt a new trend, there are expectations that shall be ful-
filled by this implementation. Sometimes these expectations don’t vary much in nature 
from the expectations from the older trends. In this case there are mostly performance up-
grades or visualisation improvements. On the other hand, it could happen that some new 
expectations may arise of a new nature that has not been present in the older versions and 
trends. For example, when the demand for mobility and availability start to become im-
portant, the older trends could not satisfy these demands and Cloud BI using the tech-
niques of cloud computing stepped forward to help. 

The main reason for upgrade is that the legacy solution doesn’t work anymore. In some 
cases the legacy systems do not allow business processes to be included. Sometimes it hap-
pens that you cannot display the details that the users want. In cases of mergers and acqui-
sitions, some legacy systems do not support these merges and it violates their integrity. An-
other important expectation from newer upgrades is that they should be easier to use and 
more comprehensive for the end users. 

4.2.10 The role of technology 
To fulfil the demands of the organization some techniques and tools need to be available. 
Data warehouses are the basic part of any BI project but it’s not enough. Today organiza-
tions need some tools that will exploit the data gathered in data warehouses, from analytic 
tools and techniques to sharing tools that let the data be shared between the end users. 

Sharing tools like Microsoft SharePoint has helped the users have access to the same data 
throughout the organization. 

“Cloud computing is also a very good way to work. The sharing capabilities that it provides can be useful in 
projects.” 

Expectations like performance concerns regarding the speed and efficiency of operations 
can be fulfilled by new hardware techniques like In-Memory technology and parallel pro-
cessing introduced both by the processors and software programs. 

An approach that Microsoft is following is that they empower their existing tools and 
trends instead of introducing new techniques from scratch. Introducing something new 
takes much effort for users to get familiar with. It happens sometimes that these new tech-
niques fail to get popular and are removed because they are too different from the popular 
tools and trends in the market. That’s why Microsoft embeds their new tools inside their 
existing packages like Office SharePoint and Excel PowerPivot and Data Mining packages. 
These tools are powerful techniques that can be introduced as individual software packages 
but they are inside a popular package to solve the concerns of being well-received. 
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4.2.11 Success of the trends 
Here is the participants point of view about which trends is the most successful one: 

Since the trends are interwoven into each other and the new ones are built upon the previ-
ous ones, it’s hard to measure the success of each trend individually. 

If we look at how well-received the trends are, data warehouse is one of the first trends has 
been in the market ever since. Even the new trends don’t imply that data warehouses have 
to become obsolete, but they build their new solutions on the warehouse. 

4.2.12 Motivations behind the upgrades 
Information systems in general tend to give a competitive edge to the organizations. “One of 
the main motivations is to get ahead of the competitors.” BI systems as one kind of information sys-
tems, tend to share the same motivation. 

4.2.13 The new trends and organizational demands 
I asked the participants about their point of view on newer trends and their roots in organ-
izations. The responses I got are mainly concerning the Cloud BI and Big Data. 

Cloud BI 

Based on participant’s perspective, here are the advantages of Cloud BI on organizations: 

The main advantage of the cloud computing and thus cloud BI is the lower initial invest-
ment. Since the infrastructures are rented and you pay as much as you use, you don’t need 
to invest much at the beginning. This could be ideal for smaller organizations that want to 
start a new business. 

Another advantage that Cloud BI can bring is the mobility. For organizations that have 
branches in different locations, cloud could be optimal because everybody has the access to 
the same data source and changes that are done by a user can be visible for everybody. 

Availability is another factor that clouds can exploit. Using clouds ensures that data is avail-
able regardless where it exists physically. 

Big Data 

Based on participant’s perspective, here are the advantages of Big Data on organizations: 

Regarding Big Data, the popularity of social media has contributed to generation of large 
amounts of unstructured data. These data contain valuable information and knowledge that 
has to be extracted. Organizations that have good investments in these sorts of data, need a 
means of analysing it to gain a competitive edge in the market. 

The other two important factors that make big data eligible for organizations are the vol-
ume and velocity of data. The legacy BI systems cannot keep the pace of data entering large 
datacentres every second. Big Data solutions provide real-time access and analysis to the 
data. The amount of data gathered in larger organizations are too large to be handled by 
legacy BI systems and Big Data solutions are necessary to store this kind of volume of data. 

4.2.14 The new trends and technology 
I asked for participant’s point of view about the technologies supporting the BI trends: 

- Cloud computing. The popularity of using clouds in doing business has led to introduc-
tion of Cloud BI. 
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- Storage and processing techniques. Techniques like In-Memory storage and parallel 
processing has made BI systems faster and more efficient. 

- Spreadsheet capabilities. Microsoft Excel has been very popular and is getting more 
and more powerful. New add-ons like PowerPivot have made excel more capable in 
terms of a BI tool. 

- SharePoint. Since teamwork is an important concept in system development, Share-
Point has made it easier to communicate within the team. 

4.2.15 The future 
The demand for mobility and accessibility are still out there and they are becoming more 
serious. Mobile devices are getting more powerful and users expect to do more with them 
each and every day. 

The future trends have to be more supportive of these mobility demands. For example if 
Big Data focuses more on the mobility and bringing information on fingertips than on the 
capability of storing larger amounts of data, it would meet more of the demands of some 
smaller organizations.  

On another note, “the amount of data being produced today is too much. At some point we need to put 
limits to it and make it more structured in order to get more meaningful results out of it.” 
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5. Analysis 
In this section, the data which is taken from the interviews and presented in chapter four 
are cleansed, categorised and put together. Afterwards, they are compared with the existing 
theories and frameworks presented in chapter two in order to make comparisons and come 
to deeper understanding. 

Towards the end, the categories are brought together and presented as model in order to 
show the whole picture where demands perspective, trends perspective and technologies 
perspective are in interaction with each other. This model is going to fill the gap mentioned 
in problem section in chapter one. 

5.1 Main expectations of BI 
BI systems like any other information systems are implemented to bring advantages to the 
organizations. Willen (2002) states that these advantages can be summarized in four major 
factors:  

1. Corporate performance management 
2. Optimizing customer relations, monitoring business activity, and traditional deci-

sion support 
3. Packaged standalone BI applications for specific operations or strategies 
4. Management reporting of business intelligence 

Based on the responses taken from the developers, the major expected outcomes of BI sys-
tems are: 

- Increased control over data in organizations and thus the whole organization. 
- Increased reliability of data. 
- Increased information quality 
- Decrease the amount of man work. 
- Increased integration within the systems 
- Increased simplicity for end-users 
- Increased income. 

In this sense the results of empirical data collection have some common points with the lit-
erature but in general, the developers find BI as a means of facilitating the decision making 
by increasing performance in general. 

The major difference in views is because the developers’ view is in more detail. For exam-
ple, increased integration and control over data and decrease of the amount of man work 
can all result in optimizing customer relations, monitoring business activity and thus in-
creased corporate performance. 

Another angel to look at “Increased income” or profitability, is revisiting the IT Success 
Model introduced by Delone (2003). Based on this model, simplicity of use can lead to user 
satisfaction and user satisfaction leads to profitability (Figure 5.1). 

This model confirms that the fact that developers and end-users are emphasizing on sim-
plicity of use, directly affects the net benefits and this can be generalized to BI systems as 
well. 

Based on the model, Information quality also leads to user satisfaction and thus net bene-
fits. 
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Figure 5.1. Delone and McLean’s IS Success Model. (Delone, 2003) 

 

5.2 The role of the facilitator 
One interesting point that the author came across throughout the interviews was the role 
of the facilitator.  Both companies that (Pdb and Evry) are consultancy companies. The 
role of these companies is to look for new trends out in the market. They are in direct con-
tact with larger organizations that develop the trends, i.e. Microsoft, QlikTech, SAP, etc. 
Through this connection they get the information about the new trends and technologies 
introduced by such companies. In the interview, Pdb mentioned that they are in constant 
contact with Microsoft in order to get the latest trends regarding both data warehousing 
and Big Data. 

On the other hand, these facilitators are also in direct contact with the customer who wants 
to use the implemented trend. The range of these customers vary from CEOs and higher 
level managers to typical end-users and production line operators. Through this connec-
tion, they become aware of the organization needs of data and information.  

Using their analytical knowledge, they are able to make a good bridge between the custom-
ers and their needs of information on one hand, and larger BI trend developers on the oth-
er. They facilitate the dialogue with interpretation in the middle. This role that acts as a 
bridge between the trends and demands has not been mentioned directly in literature but 
was observed as an important element in the interviews. Figure 5.2 shows the connection 
between organizations’ demand of information and BI trends. 

Another task done by facilitators is to provide feedback to the original BI trend developers. 
The larger companies like Microsoft and QlikTech are in contact with smaller BI compa-
nies like Pdb and Evry in order to get feedback on what is needed on the market and what 
organizations need. This is quite effective because these smaller ‘bridge’ companies are in 
direct contact with customers and end-users and they provide useful practical feedback for 
BI trend developers. 
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FacilitatorOrganizations’ demands of 
information

BI Trends

Figure 5.2. The role of the facilitator and its position in BI. 

 

5.3 Trends on the market 
Both developers are aware of the latest trends and they get this information by intranets 
and newsletters from the companies that sell these packages.  

In terms of measuring how the new trends have been received and how thirsty the organi-
zations are in getting the latest trend on the market, both developers stated that the latest 
trends that are Cloud BI and Big Data are not general solutions and for an organization to 
decide to adopt these solutions, there should be a need that justifies the implementation of 
these trends. 

BI companies that I studied are not experts on Big Data solutions yet. Where Pdb is still 
having the trend under study, Evry claims to have solutions for potential customers of Big 
Data. Nevertheless, both companies state that it is not yet widespread among their custom-
ers simply because today there is not much demand in organizations for that. Some larger 
organizations are thinking about it but they are still considering it. 

Based on the empirical findings, it doesn’t matter for the companies if the trends are hot 
topics and much talked-about, if the organization doesn’t need it, it’s a no! If an organiza-
tion observes that data warehouses are still working and they don’t see a reason to change 
it, they simply don’t. Instead, they try to make improvements in the current trend they are 
using. For example in Pdb, they use the Self-service approach in Microsoft BI 2012 which 
was not available in previous versions. It’s not a new trend in BI by itself; rather it’s an in-
novation and an approach in doing things more efficiency using the same trend. 

5.4 Expectations of organizations from the new trends 
The trends on the market are introduced based on the demands. When those demands 
could not be met by the current trend and technology, new trends were introduced to sup-
port the needs. In this research, the BI developers mentioned some points to be the expec-
tations from the new trends of BI: 

- The new trend is cheaper to acquire. 
- It provides more functionality. 
- Simplicity of use 
- Increased availability and mobility 
- Increased performance 
- Visualization improvements 
- The new trends should include business processes 
- Increased integrity 
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These expectations are in complete alignment with the literature. As Gash (2011) states, 
some of advantages of Cloud BI are the lower upfront cost, increased availability and mo-
bility. On the other hand, Golfarelli (2004) considers BPM as an approach that incorpo-
rates the data warehouse with business processes and organizational strategies. As in in-
creased integrity, the whole concept of data warehouses was introduced to bring integrity 
to systems with scattered databases (Devlin, 1988). 

To conclude, it is safe to say that the expectations found in empirical study, are aligned 
with the literature. 

5.5 Success of the trends 
Regardless of how many new features each trend can offer, some trends are proven to be 
more successful and well-received in organizations. 

Based on the empirical findings, both BI solution providers believe that data warehouse is 
the most successful trend that has been introduced. Both companies’ main projects revolve 
around data warehouse design and implementation. They believe that it’s the most success-
ful trend; it has been in the market for a long time and will stay in the market for a long 
time as well. Data warehouse is the base for business intelligence.  

When I asked the interviewees if data warehouse is enough by itself and if no organization-
al consideration needs to be involved, they answered no. Both interviewees stressed on 
business processes and organizational strategies. They both believe that there should exist 
IT strategy and even BI strategy that is aligned with enterprise’s strategy. This point of view 
that puts data warehouses in close relation with organizational factors resemble BPM per-
spective (Golfarelli, 2004). 

Based on these findings and the resemblances, it can be speculated that when developers 
talk about data warehouse, they think and they mean BPM because they have organization-
al considerations in their minds.  

5.6 Motivations behind upgrades 
As the newer trends bring lots of new functionalities in their new products, that’s not 
enough for organizations to decide to upgrade to that trend. In my research I asked the in-
terviewees about the motivations that an organization decides to undergo an upgrade for 
an existing BI system. They answers I got are: 

- Their current versions are not supported any longer. 
- The added functionalities will –directly or indirectly- result in an increase in ROI. 
- Improving the user experience. 
- New upgrades will give the organization a competitive edge. 

The points above imply that unless there is a good reason for upgrading, companies will 
not consider it. Among these reasons, the first one forces the companies to upgrade be-
cause the old versions are not functional. 

The second and forth motivations change the organizations positioning in the competitive 
atmosphere by producing more income. 

The third motivation that enhances user experience will also result in increased net benefits 
according to Devlin (1988). 
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5.7 New trends and organizational demands 
As organizations grow, their demands for information grows as well (Turban, 2011). Or-
ganizations use this information and transform it to knowledge to make decisions (Negash, 
2004). When the existing trend of BI cannot support organizational demands, the newer 
trends have to be considered. On the other hand, the trends are introduced based on the 
demands of the market and this is a two way street.  

Based on the empirical findings, developers mention the following factors important, as 
they influence the introduction of trends: 

1. The need for availability and accessibility. Some organizations need to have con-
stant access to their data in widespread geographical locations. 

2. Low-budget for initial investment in infrastructures. Some organizations don’t have 
enough funds for initial investment in IT infrastructure. 

3. Pay as you use. Using Cloud BI, organizations only pay as much as they use storage 
or processing power. 

4. Simplicity for integration. Organizations need solutions that are able to get integrat-
ed in their existing solutions. 

5. Popularity of using social media in large organizations. Organizations are beginning 
to use the data gathered from social media for analysis. 

6. Increase in the amount of data that organizations tend to store. 
7. Data flow has to be non-stop and almost real-time. 
8. Inclusion of business processes and organizational strategy in BI solutions. 
9. Simplicity to use. End-users would rather understand the system and work with the 

system themselves instead of using a controller or an analyser to provide the data 
for them. 

10. Improved visualizations. Users need comprehensive dashboards that can reflect or-
ganization’s status effectively. 

Based on the theoretical framework and the features mentioned for each trend that the 
older ones didn’t have, it is possible to link these demands to trends and conclude that the 
trends and demands are connected. The author has presented figures in order to show how 
the categorization of demands has taken place (figures 5.3 to 5.6). The demands themselves 
are taken from empirical findings but their categorization (to which category of trend they 
belong) has been done by comparing the results to theoretical framework. 

According to Devlin (1988) and Inmon (2005) (discussed thoroughly in theoretical frame-
work) demand number 4, 5, 7 and 9 are met by the introduction of data warehouses (Figure 
5.3). 

 

Data Warehouse

Simplicity for integration

Non-stop and real-time data flow

Simplicity to use

 

Figure 5.3. Data warehouses and demands 
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According to Golfarelli (2004), demand number 8 and 10 are met by the introduction of 
Business Performance Management (BPM) approach (Figure 5.4). 

 

Business Performance 
Management

Inclusion of Business Processes and 
Organization’s Strategy

Improved visualization through 
dashboarding

 

Figure 5.4. BPM and demands 

 

According to Gash (2011), demand number 1, 2, 3 and 4 are met by introduction of Cloud 
BI (Figure 5.5). 

 

Cloud BI

Availability and accessability

Low-budget for initial investment in 
infrastructures

Pay as you use

Simplicity for integration
 

Figure 5.5. Cloud BI and demands 

 

According to Olofson (2012) and Simon (2012) demand number 6 can be interpreted as 
the volume factor and demand number 7 as the velocity factor mentioned for Big Data. 
Thus, demand number 5, 6 and 7 are met by Big Data (Figure 5.6). 

 

Big Data

Popularity of using social media

Increase in the amount of stored 
data (volume)

Non-stop and real-time data flow 
(velocity)

 

Figure 5.6. Big Data and demands 

 

5.8 New trends and technology 
In order for new trends to become real, there should be technologies and techniques that 
can back up the concepts that solution developers come up with. In recent years, the speed 
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of developing low-cost and powerful hardware has increased. So in general, it costs less for 
organizations to adopt new technologies (Chaudhuri, 2011). 

In my research, I asked the developers about their perspective on new technologies and 
how they have enabled and supported the trends. Both developers agreed that without the 
good support in technology section, the brilliant ideas like Cloud BI and Big Data could 
not be possible. 

Based on the empirical findings, developers mention the following technologies and tech-
niques important, as they enhance/support the introduction of trends: 

1. OLAP capabilities. 
2. Improved visualization techniques 
3. In-Memory technology 
4. Hadoop 
5. Storage capabilities 
6. Parallel processing 
7. Cloud computing 
8. Spreadsheet tools 
9. Sharing tools 

It is important to note that some of these techniques are not exclusive to one trend and 
might be used in all the trends. 

Based on the empirical findings, the techniques used in data warehouses are OLAP service 
and parallel algorithms. These techniques were implemented in legacy data warehouses. 
Modern data warehouses use other techniques such as In-Memory and storage capabilities. 
(No. 1, 3, 5, 6) 

Based on literature, BPM was an approach that integrated organizational concepts into data 
warehouse development methods (Golfarelli, 2004). Based on empirical findings and litera-
ture review, visualization and usage of dashboards were the techniques that helped the 
BPM approach directly (No. 2) 

Based on empirical findings, technologies that help Cloud BI are cloud computing, sharing 
tools like Microsoft SharePoint and storage capabilities that made it more efficient for 
cloud servers and data centres to store data. (No. 5, 7) 

Based on empirical findings, techniques that enhance Big Data solutions are Hadoop as the 
main software solution, storage capabilities that provide more efficient ways of storing da-
ta, parallel processing and algorithms that provide faster processing power for calculations 
and retrieval activities. (No. 4, 5, 6). 

Based on empirical findings, all of the trends enjoy the new techniques in spreadsheets and 
sharing capabilities. Microsoft Excel with its add-in Microsoft PowerPivot is used by both 
BI developing organizations. The main reason for using this tools is that both organiza-
tions are familiar with it and also end-users have had good experience with Excel through-
out the years. Sharing tools like Microsoft SharePoint is also used by both companies for 
sharing data between the developers and end-users. Developers state that regardless of 
which trend they use or develop, sharing tools are an inseparable part of their work. (No. 8, 
9). 

Figure 5.7 depicts the relationships between the technologies and trends. 
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Figure 5.7. Technologies/tools and trends 

 

5.9 Proposed model 
Based on the empirical findings and literature review, the author proposes a model in 
which both aspects that influence the new trends of BI are brought together. The aspects 
are organizational demands and technologies and tools. This model is developed by putting 
together pieces of analysis done in previous sections (5.1 to 5.8). The model itself is built 
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by putting together the figures 5.3 to 5.7. The purpose of this model is to answer the re-
search questions. 

 

Data Warehouse

Business Performance 
Management

Cloud BI

Big Data

- Simplicity for integration

- Non-stop and real-time data flow

- Simplicity to use

- Availability and accessability

- Low-budget for initial investment 
in infrastructures

- Pay as you use

- Simplicity for integration

- Inclusion of Business Processes 
and Organization’s Strategy

- Improved visualization through 
dashboarding

- Popularity of using social media

- Increase in the amount of stored 
data (volume)

- Non-stop and real-time data flow 
(velocity)

- OLAP capabilities
- In-Memory technology

- Storage capabilities
- Parallel processing
- Spreadsheet tools

- Sharing tools

- Storage capabilities

- Cloud computing

- Spreadsheet tools

- Sharing tools

- Visualization techniques

- Spreadsheet tools

- Sharing tools

- Hadoop
- Storage capabilities
- Parallel processing
- Spreadsheet tools

- Sharing tools

Organizational demands BI trends Technologies and tools

Influences

Enables/Supports

 

Figure 5.8. Proposed model; the influence of organizational demands and technologies and tools on new trends in BI. 

 

The organizational demands influence the trends. For example, the popularity of using so-
cial media and the amount of data that is produced by larger organizations have made solu-
tion developers think of a new trend that can support that demand and exploit the oppor-
tunity. 
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On the other hand, the trends also have influences on organizational demands. At first, 
their role is to fulfill the demands. Afterwards when the demands are fulfilled, new de-
mands can shape up or the existing demands can alter based on what is already being used 
in the organization. For example, Big Data’s great capabilities in taking advantage of un-
structured data taken from social media or other sources, makes the organizations think 
about and consider the advantages that analyzing unstructured social data can provide for 
them. When they see that the tools and techniques are out there, they grab the opportunity 
to exploit that potential. 

In the right column, technologies and tools that play the role of enablers of the trends have 
been mentioned. As discussed earlier, technologies, techniques and tools empower solution 
developers to come up with new trends. Without the advances in data storage capabilities 
and Hadoop’s ability in analyzing unstructured data, Big Data couldn’t have been efficient 
or successful. 

Regarding the model, it is important to consider that the sequence in trends doesn’t mean 
that by the introduction of one trend, the other becomes obsolete or that one trend leads 
to introduction of the next one. For example, BPM is an approach that engages the whole 
organization. Even Cloud BI or Big Data might be a part of BPM. The sequence in the 
model is only to express the time by which the trends were out in the market; meaning that 
BPM was introduced sooner than Cloud BI and Big Data. 
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6. Discussion 

6.1 Results discussion 
The results show why an organization should jump ahead and go from one trend to anoth-
er. It depicts the main factors in information demand and how they were met by introduc-
tion of new trends. The focus of the author was to study the trends in depth in order to 
find the ‘real reason’ for their existence. These reasons were not that hard to find because 
there is good amount of research regarding the trends separately. 

When the data was ready for analysis, the author made a comparison between the findings 
and the existing theories in the literature. The outcome was quite interesting because most 
of the findings taken from empirical study confirm the theories. The literature explores the 
reasons behind the introduction of the trends. They further explain what insufficiencies the 
current systems had and how the new trends filled those gaps and insufficiencies.  

After the comparison, it is clear that the findings in the research imply those insufficiencies 
mentioned in the literature and highlight the new trends’ functionalities. It is concluded 
that these reasons pushed the trends to this path that is present today. For example, the 
vast use of social networks by consumers, has built a demand in organizations to find a way 
to analyze these data taken form social networks. The solution developers were conse-
quently convinced that they have to come up with a new trend that would exploit this op-
portunity and fulfill this demand. 

It is safe to say that the results are the ones that the author expected. This is because of a 
good degree of alignment between the theories found in the literature and empirical find-
ings. 

6.2 Generalization 
Generalizability is an important issue in research. A research that cannot be generalized is 
considered to be ‘less useful’ and not practical. Since IS research is considered to be a prac-
tical field, it is important how the findings in one research can be generalized and used in 
practice or other researches (Lee & Baskerville, 2003). 

In traditional approach to generalizability and reliability, statistical methods have been ap-
plied. Yin (1994) suggests that as useful and practical as statistical methods are for assessing 
generalizability, they are perceived to be inappropriate when dealing with qualitative re-
search and especially one of its popular forms- case studies. “Generalizations are sometimes mis-
takenly expected to be proven statements, rather than taken as well-founded but as-yet untested hypotheses” 
(Lee & Baskerville, 2003, p. 224).  

When dealing with research and generalizability, there are two main blocks. The first is the 
coexistence of two main concepts of research i.e. theories and empirical findings how their 
interrelation (if they contradict or confirm each other). The other block is the nature of 
generalizability that is in form of from a statement to another statement. For example gener-
alizing from case study findings to theories. Based on these two blocks, it is perceived that 
generalization can take place in four different ways: From empirical statements to other 
empirical statements (EE), from empirical statements to theoretical statements (ET), from 
theoretical statements to empirical statements (TE), and from theoretical statements to 
other theoretical statements (TT) (Lee & Baskerville, 2003). 

Based on Yin’s findings (Yin, 1994), drawing theories from case studies is considered in the 
second category (ET) which is the case in this thesis. Yin further explains that in order for 
a case study to result in valid theories, some procedures like using multiple source of evi-
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dence, a case study database and member checking which could help make a stronger gen-
eralization. On the other hand, Lee and Baskerville also implies that “theory generalized 
from the empirical descriptions in a particular case study has no generalizability beyond the 
given case” (Lee, 2003, p. 236). However, Lee and Baskerville (2003) believes that “If the 
case study is performed in a recognized manner (e.g. according to Yin’s case study procedures), then the re-
sulting empirical statements could be considered valid” (Lee, 2003, p. 240). 

Based on theories mentioned above, the author concludes that the thesis uses empirical da-
ta in order to produce a theory. The empirical data is the case study and the developed the-
ory is the proposed model in section 5.9. Based on the number of case studies and Yin’s 
procedure, the developed theory can be considered reliable in terms of generalizability. In 
order to make the theory even more reliable, the author has compared the findings with the 
previous theories found in the literature and it is safe to assume that the empirical findings 
and the proposed model, are aligned with existing theories to a good extent. Although the 
findings reveal some facts that are not completely mentioned in previous research. These 
findings will be considered as the contribution of this thesis. 

6.3 Contributions 
As discussed in the introduction chapter, the aim of this thesis is to address the gap be-
tween the organizational demands of timely and accurate data, the BI trends and tools and 
technologies supporting the trends. The main contribution of this thesis is the proposed 
model introduced in section 5.9 that will fill this gap by bringing different factors in each 
category together. This perspective to BI trends is new and has not been mentioned in pre-
vious research. 

Another contribution is the findings concerning expectation from BI systems. So far the 
theory partially covers the findings from case studies. In other words, the findings in the 
thesis imply more factors that are expected from a BI system than the ones that are already 
mentioned in the literature. The expectations from the case studies are: 

- Increased control over data in organizations and thus the whole organization. 
- Increased reliability of data. 
- Increased information quality 
- Decrease the amount of man work. 
- Increased integration within the systems 
- Increased simplicity for end-users 
- Increased income. 

When studying the dynamics of the relationship between the three major pillars of this the-
sis (organizations, trends and technologies), the author noticed the influences of a role. The 
role of the facilitator that acts as a bridge between the original trend developers (Microsoft, 
Oracle, QlickTech, etc.) and the customers (Husqvarna, Electrolux, Bufab, etc.). This role 
and its influence in introduction of the trends is also a finding and a contribution of this 
thesis. 

6.4 Implications for further research 
This research was conducted with regards to limitations of a master thesis. In a more vast 
research with a larger timeframe and more resources, the research can be conducted includ-
ing more BI development companies. In order to make the results of the research more 
valid, the case studies can increase. The initial purpose of the author was to include four 
case studies where Microsoft BI and QlickTech were two of the participants of the study. 
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The reason behind this is that both mentioned companies have very successful BI solutions 
that are being used worldwide. 

To take things to the next step, it is advised to consider other new trends as well. Another 
new trend which is quite new is geospatial analysis. Because of the popularity if applications 
that make analysis based on users geographical position, this field has been receiving a 
good amount of attention lately. A further research can study this phenomenon as a new 
trend which is in close relations with Big Data. The perspectives can be similar to this the-
sis where the impact of demands of the users and the market can be studied. Moreover, 
technological aspects can also be of interest to be put under study. 

As explained in the introduction chapter, there is a dynamic between the three pillars of 
new BI trends, technologies and organizations. These pillars and their effects on each other 
have been studied during the whole thesis and presented in the analysis. Based on the em-
pirical findings, organizational demands ‘influence’ the introduction of BI trends. In this 
thesis, this influence takes place through the role of the facilitators that function as a bridge 
between the large BI trend developers and customers. Further research can show if there 
are other factors that expand the term ‘influence’ within the context of BI trends or if the 
dynamics can result in more roles and communication types between the organization (cus-
tomer) and the BI trends. 

The nature of this thesis lets it be a framework for any new research on newer trend to 
come. It is easy to predict that new trends of BI will be introduced in the following years 
and this research can be repeated with some considerations for those new trends. 
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7. Conclusion 
Business Intelligence and the power of analytics have made undeniable impacts on organi-
zations and how they work. Decisions are being made by the support of analytic power of 
BI systems which in return will bring competitive advantages to the organizations. Accurate 
decisions based on accurate data, the increased pace of data flow and the simplicity to use 
them, has made these systems more popular than ever (Davenport, 2007; Turban, 2011). 

To keep up with the rising demands of organization for this accurate and timely data with 
high quality, solution developers have introduced new trends in the market of BI. These 
trends have been coming since the very early ages of DSS (Power, 2007) until the very last 
year’s hot topic of Big Data. 

Each new trend has roots in what enterprises demand from these systems. The advances in 
Web technologies and social media, has led to introduction of new trends such as Cloud BI 
and Big Data which are both cost-effective and also have the potential to take advantage of 
semi-structured and unstructured data within organizations. 

As stated in the first chapter, a gap in research was recognized between the trends and the 
demands of organization and the technologies which support the trends. The purpose of 
this thesis is to address this gap find an answer to research questions raised from this gap. 
A deep literature review dealt with four major BI trends in detail. (Data warehouse, Busi-
ness Performance Management (BPM), Cloud BI and Big Data). Two case studies from lo-
cal Business intelligence developers are carried out in order to explore the influences men-
tioned above. 

The answers to research questions are found in the proposed model, as the result of this 
thesis (figure 5.7). This model gives a holistic perspective on the ‘main trends’ of BI with 
implications of organizational demands for accurate and timely data and technologies and 
tools which enable/support the introduction of the trends. 

According to the results, it is observed that despite the fact that lots of new trends have 
been introduced in the past years (e.g. Cloud BI and Big Data), it does not necessarily mean 
that older trends are becoming obsolete. Data warehouses and BPM systems are still being 
used vastly in the industry. Both BI companies in the case study claim data warehouses as 
the core of their solutions. The newer trends can be offered to clients that have the de-
mand for them. 

The results imply that Cloud BI is mainly suitable for companies with low initial budgets 
and Big Data can be adopted by organizations that want to exploit their social data sources. 
The mere fact that both implied trends are built upon their preceding ones, has trans-
formed data warehouses and BPM approach the ground work for any new trends to come. 
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Appendix 
 

Appendix 1: Questionnaire design 
The questionnaire was designed in a fashion that it could grasp a whole idea of what the 
organization does. The following questions addressed the organization’s take on the trends 
on market how well they are acquainted with the newer ones. 

The final questions address the research question. The previous questions are designed in a 
way that they address the research question from different angels, by first asking about the 
expectations from the trends and then the organization’s demands. 

 

  Interview Questions 
 

1. How would you describe your company? 
 

2. What are the main operations that your company undertakes? 
 

3. How long have your company been dealing with BI solutions? 
 

4. Can you name some of your main clients for whom you implement BI solutions? 
 

5. What are the main reasons for a company to implement a BI solution? (What are 
the expected outcomes?) 
 

6. What is the latest trend of BI you are offering to your clients? 
 

7. How do you (developers and solution providers) become aware of the new trends 
out in the market? How does information reach you?  
 

8. How important is it for your clients to get the latest BI solution in the market? 
 

9. How often does it happen that a client who is already using BI, decides to upgrade 
it to a more modern version? 
 

10. What do your clients expect from adopting the later trends out in the market? How 
are they aligned with usual expectations from legacy BI solutions? 
 

11. How do you use the newer technologies in order to fulfill the expectations? 
 

12. In your opinion, which of the new trends have been more successful in terms of 
fulfilling the desired outcomes both by the customer and you as a provider? 
 
 

13. In cases where clients with existing BI, decide to upgrade it and use newer versions, 
what are the motivations that drive this decision? 
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14. Cloud BI and Big Data are leading BI trends today and many BI solution providers 
and practitioners are offering them in their latest packages. What are the organiza-
tional demands that the previous BI versions couldn’t fulfill and these new trends 
can now fulfill? 
 

15. New technologies support the newer versions of BI like cloud BI, mobile BI and 
Big Data. These new technologies are acting as enablers that help and support prac-
titioners expand the abilities of new BI systems. What are the main technologies 
that have contributed to the evolution of BI? 
 

16. What is you prediction regarding the future? What will happen next? Do you think 
these trends will follow the same path or will they face a dramatic shift? 
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