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Abstract: - In today's competitive marketplace, organizations must focus scarce resources on the strategies most likely 
to yield success. Business intelligence (BI) helps them achieve this focus giving the complete vision to learn from the 
past, monitor and communicate the present, and gain insight into the future. In the paper we propose a framework for 
analyzing benefits of BI systems that is based on three tier analysis of their business value, where we separate the goals 
of better information quality from business goals (e.g. changes in business processes that contribute to the fulfillment 
of strategic business goals and more appropriate response to business drivers). We maintain that the business value of 
BI systems does not arise only from better information processes and information quality but mostly from the 
consequently improved core and key business processes. 
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1   Introduction 
In today’s rapidly changing business environment, the 
need for timely and effective business information is 
recognized as essential for organizations not only to 
succeed, but even to survive. In circumstances of 
increasing uncertainty about future conditions of 
business operations, demand for faster business 
decisions and stiff competition forces organizations to 
reduce the risk of taking wrong business decisions. Since 
the costs of wrong decision-taking are increasing [15], 
organizations have to support their decisions with facts 
and information whereas intuition, once often used, 
plays only a supplementary role. Business intelligence 
(BI) presents business information in a timely and easily 
consumed way and provides the ability to reason and 
understand the meaning behind business information 
through, for example, discovery, analysis, and ad hoc 
querying [1]. The purpose of BI systems is to follow the 
outcome of business operations, to provide information, 
and to analyze it when taking business decisions. 
Architecturally we can divide BI systems into two parts: 
a) data warehousing and b) access to data, data analysis, 
reporting and delivery. 

Although business decisions are taken at different 
organizational levels, when it comes to daily operations 
these decisions are based upon business policy or 
business rules. BI systems above all support decision 
processes on analytical level. Consequently, according to 
Marchand et al. [8], BI systems have one of the greatest 
potentials for reaching information asymmetry compared 

to competitors and thus to attain comparative advantage 
with information technology. 

There are several possible uses of BI systems. Some 
of the most frequent uses include business performance 
management, outcome analysis, internal reporting and 
reporting to external institutions, support for execution 
of strategic plan, support for critical success factors 
analysis, support for balanced scorecarding, customer 
relationship management, supply chain management, 
risk management, product profitability analysis etc. 

When it comes to consideration about introducing BI 
systems into organization the prevailing factor is often 
improved information processes, t.i. providing 
information in a different way. Information goals, such 
as following the outcome of business operations, 
independent data access, data integration from different 
(operational) sources, and interactive and comfortable 
access to data are important, however, they are only the 
first step in justifying investments in BI systems. 

In the paper we discuss justification of investments in 
BI systems and propose a framework for analyzing 
business value of BI systems. 
 
 
2   Cost-benefit Analysis 
Analysis of costs and benefits represents a 
methodological framework for verifying feasibility of 
investments, t.i. analysis of their economic justification. 
Although cost-benefit analysis is often understood as a 
tool, it has a much broader meaning. We could define it 
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as a way of thinking that in general allows verification of 
economic justification of any human activity since it 
derives from the utilitaristic view for explaining human 
decisions ([2]). In this sense it does not only limit to 
investments (e.g. future purchases of information 
technology) but also extends to verification of economic 
justification of the current situation (of realized 
investments) and other arrangements that are not 
necessary investments. In essence, cost-benefit analysis 
is about comparing costs and benefits of a certain 
arrangement in current situation. When analyzing costs 
we look at events that reduce utility whereas when 
analyzing benefits we explore events that contribute to 
higher utility. Unfortunately, measuring utility in an 
absolute meaning is not possible. Therefore we always 
compare the effects of adopting one arrangement over 
another, or against a situation that would occur if no 
arrangement was taken. The usual measure of an 
arrangement outcome in business decisions is money. 

This kind of reasoning caught up in various forms of 
evaluation of investment decisions. Most often it can be 
found in financial criteria, such as internal rate of return 
(IRR), net present value (NPV), return period of an 
investment etc. If we look at return on investment (ROI), 
we try to financially estimate costs and benefits on a 
long-term as a result of investment. We estimate costs 
and benefits compared to the situation without investing.  
When we look at return period of an investment we try 
to come up with a period when the investment pays off 
either by direct income from selling goods/services or by 
lower opportunity costs. 

Cost-benefit analysis philosophy can also be found in 
other forms, such as least-cost analysis (also known as 
total costs of ownership - TCO) or in other 
templates/methods specially designed for IT investment 
areas (for example [13]). A special challenge in 
justifying an investment is finding its costs and benefits 
in the long run. One way out could be to define the 
nature of costs and benefits in greater detail and prepare 
some sort of “taxonomy” of different categories of costs 
and benefits. Templates/methods for investment 
evaluation are therefore a combination of such 
categories, with predefined analysis process and an 
appropriate criterion (e.g. NPV) for final estimate. 
Methods usually also include some kind of directions for 
dealing with intangible costs and benefits leading to 
multicriteria decisions. 

Cost-benefit analysis in connection with IT is often 
understood as a part of feasibility study. This can include 
analysis of various issues, such as organizational 
feasibility, political feasibility etc. Cost-benefit analysis 
fits into economic feasibility. Frequently, economic 
feasibility goes along with financial feasibility. The 
latter tells us whether or not are we able to finance our 
project. When combining economic and financial 

feasibility we have to be careful not to mix up some of 
the categories (e.g. the question of costs of purchasing 
assets - do we take into account the amount at invoice 
reception or depreciation of such asset?) 

Based on our experience and literature review we can 
ascertain that for BI systems it is relatively simple to 
determine the costs and harder to define benefits. The 
main focus of the paper are therefore benefits. These 
usually can’t be directly measured on the market. 
Benefits deriving from BI systems are hard to define in 
terms of greater productivity, which is general 
presumption with investments in IT. As we will see later 
on, BI systems importantly affect information quality 
and through it business performance. 

There are several researches and frameworks in the 
area of justifying investments in data warehouses. 
Watson and Haley [17], Watson et al. [16], Sentry 
Market research and IDC study [12] present possible 
sources of benefits of such investments. Wu [19] draws 
our attention to the importance of evaluating both 
tangible and intangible benefits before DW project 
execution. Computerworld survey [4] (surveyed 113 IT 
managers) showed that according to respondents about 
90% of benefits from IT projects are intangible. Morris 
[11] presents a comparative study of building own data 
warehouse and analytic application vs. buying one. His 
findings show that building an analytic application may 
cost more, but there is no indication that the approach 
itself materially affects potential return. However, the 
distribution of the costs were significantly different, with 
build analytics projects showing higher percentages for 
internal services, reflecting a reliance on in-house IT 
resources for custom development. On the other hand, 
buy analytics projects had a higher percentage of costs 
for external services, reflecting a reliance on consultants 
to customize a packaged application. Hammond [6] 
assesses that BI systems can help organizations meet two 
objectives: the imperative for better information access 
and analysis to meet increasing competitive pressures, 
and the opportunity to capitalize on data for competitive 
advantage over laggard rivals. To further support our 
findings presented in this paper it is important the 
research of Taub [14] where the author establishes that 
sources for return of data warehousing investments do 
not arise from the data warehouse itself but rather from 
new or improved business processes that such data 
warehouse enables.  
 
 
3   Information Goals of Business 
Intelligence Systems 
In general it is easier to asses the benefits deriving from 
information goals. These aim at reducing the gap 
between the amount of data organizations collect and the 
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amount of quality information available to users on 
tactical and strategic level of business decisions. Gartner 
[7] defines discrepancy between fast growing amount of 
collected data and slower increase of the amount of 
quality information the information gap. It is important 
to note that the amount of information increases slower 
than the number of decisions that (should) have 
appropriate information support. Intuition in business 
decisions is still important, however, its role has shifted 
towards a more supplementary element within structured 
decision process that is based on information in all 
phases. 

In business praxis, information gap comes in different 
forms. Among others, the most common are:  
• Data required for analysis is located in different 

sources that are hard to integrate. Data sources are 
inconsistent. 

• Management gets extensive reports that are rarely 
used or inappropriate. 

• There is quite some data within organizations they are 
unaware of. 

• Data within operational databases is not properly 
arranged to support management’s decision. 

• For “non-technical” analysts it is a complicated and 
time consuming activity to prepare reports and 
execute queries. Traditional tools for querying and 
reports are despite a graphical user interface hard to 
use. 

• Due to increased need for information in analytical 
decision processes IS staff plays a role of data 
steward: integrate data from different sources, prepare 
reports, aggregate data etc. 

• Analysts take too much time to gather the required 
information instead of its analysis. 

• There is lack of external and/or competitive 
information to support decision making, data owners 
are too protective of information, and there are 
limitations of incompatible software/hardware 
systems [6]. 
In all of the above cases we can see examples of poor 

information quality. We understand information quality 
in a broader sense that also includes the access mode 
(e.g. speed, comfort, security and interactivity). When 
analyzing attainability of information goals of BI 
systems we therefore have to use information quality 
criteria. One of the broadest and thorough analysis 
provided Eppler [3] who by reviewing relevant literature 
about information quality identified 70 criteria for 
quality with some of these partially or fully overlapping. 
The outcome of his research is so called Eppler’s 
framework with 16 criteria covering all aspects of 
information quality. 

 
 
 

Phase Criterion name Description 

Comprehensiveness Is the scope of information adequate? (not too 
much nor too little) 

Conciseness Is the information to the point, void of 
unnecessary elements? 

Convenience Does the information provision correspond to 
the user’s needs and habits? 

ID
EN

TI
FI

CA
TI

ON
 

Accessibility Is there a continuous and unobstructed way to 
get to the information? 

Accuracy Is the information precise enough and close 
enough to reality? 

Consistency Is the information free of contradictions or 
convention breaks? 

Timeliness Is the information processed and delivered 
rapidly without delays? EV

AL
UA

TI
ON

 

Security Is the information protected against loss or 
unauthorized access? 

Clarity Is the information understandable or 
comprehensible to the target group? 

Correctness Is the information free of distortion, bias, or 
error? 

Traceability Is the background of the information visible 
(author, date etc.)? AL

LO
CA

TI
ON

 

Maintainability Can all of the information be organized and 
updated on on-going basis? 

Applicability Can the information be directly applied? Is it 
useful? 

Currency Is the information up-to-date and not obsolete? 

Interactivity Can the information process be adapted by the 
information consumer? 

AP
PL

IC
AT

IO
N 

Speed Can the infrastructure match the user’s working 
pace? 

 
Tab. 1. Description of the selected criteria [3]. 

 
Eppler’s framework consists of 4 elements: 

• Vertical structures with four criteria levels: suitability 
and own characteristics (covering content quality) and 
optimized information gathering process and 
infrastructure reliability (covering access quality), 

• Horizontal structure divided into four phases of 
information usage cycle: identification (where is the 
information we need?), evaluation (can we trust it?), 
allocation (can we adapt it to our current situation?), 
and application (how can we best use it?) (see figure 
1). 

• Sixteen criteria disposed in categories and information 
process phases (see table 1) 

• Principles for improved information quality. 
Quality information acts as key element in business 

process management by enabling results follow-up, on-
line process analysis and control, and consecutively 
dynamic adjustment of organization [8]. Since 
information quality, as previously defined, can be 
influenced by appropriate IT we can assume that this can 
be used to explain the interrelations between IT, business 
process management and business performance. 

With the help of analysis of connections between BI 
solutions and information quality criteria we can define 
and later check fulfillment of information goals. Thus, 
for example, data warehouse can contribute to 
information versatility (comprehensiveness criterion) 
since by integrating data sources we can acquire a whole 
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view of business operations that are subject of interest 
when solving a specific business problem. 

 
 

 
 

IDENTIFICATION 

• Clarifying the domain 
• Listing possible sources 
• Finding the right source 
• Finding the relevant part 

of the source 
• Finding related 

information 

• Clarifying the domain 
• Listing possible sources 
• Finding the right source 
• Finding the relevant part 

of the source 
• Finding related 

information 

EVALUATION 

• Clarifying the domain 
• Listing possible sources 
• Finding the right source 
• Finding the relevant part 

of the source 
• Finding related 

information 

ALLOCATION 

• Interacting with the 
information 

• Trying out the information 
• Using the information for 

problem solving 
• Routiinizing the information 

application 

APPLICATION 

 
Fig. 1. Information usage cycle [3]. 

 
 
From information goals’ view the most perceivable 

benefits include increase of information quality through 
the comfort and speed of information gathering, 
interactivity etc. As a result, there are shorter times for 
business decisions taking, especially in the part of 
information gathering and analysis that are the basis for 
decision acceptance. The decision times can, however, 
also extend. It is important to note that the decision 
process can begin earlier since BI systems contribute to 
earlier identification of events worth reacting to (figure 
2). Thus we can look at BI system as key element for 
business performance management (BPM) since it 
reduces the time frame between the occurrence of a 
business event and the response to it. 
 
 TIME FOR INFORMATION GATHERING AND ANALYSIS DECISION TIME 

TIME FOR INFORMATION GATHERING AND ANALYSIS DECISION TIME 

 
Fig. 2. Decision process before and after introduction of 

BI system. 
 
 
4   Business Value of Business Intelligence 
Systems 
Although the perceived benefits from BI systems in 
terms of better information quality or achievement of 
information goals are far from being neglected and with 
their analysis to be reasonable and necessary, we believe 
that these are only indirect goal to business benefits or 
business value of such systems. Examples of questions 
that we can ask ourselves when verifying economic 
justification of these systems within cost-benefit analysis 
are: 
• Because of integrated data and a whole view of a 

customer are we going to handle the customer 
differently? Will we, because of whole information 
about our supplier, be able to negotiate better deals? 

• Will we be able because of faster access to data 
(without the need to hard-code the reports due to 
interactive information access) to respond to different 

events faster and thus lower the business risk and 
exploit business opportunities? 

• Will a more customized access to information provide 
a proper format of information to a wider range of 
users on different levels of decision? Will this have an 
impact on organizational structure and business 
process execution? 
Thus, business value of BI systems does not hide in 

better information quality but in improved business 
processes and thus in improved business performance as 
a result of improved information quality (figure 2). In 
the private sector, business performance ultimately 
means revenue generation and profit delivery. In the 
public sector, it means accomplishing a mission with an 
affordable balance between service level and 
productivity. In either venue, an investment in BI must 
return profits or cost savings that exceed the amount 
invested or business value will actually be lost. 
 
 

BUSINESS 
INTELLIGENCE 

SYSTEMS 

BETTER 
INFORMATION 

QUALITY 

IMPROVED 
BUSINESS 

PROCESSES 

IMPROVED 
BUSINESS 

PERFORMANCE 

INFORMATION 
GOALS 

BUSINESS 
GOALS 

 
      

Fig. 3. Information and business goals of BI systems. 
 

When analyzing the business view of justifying 
investments in BI systems we have to thing from 
opposite direction. We derive from business strategy, 
vision and goals and ask ourselves how BI systems can 
contribute to the realization of key business processes by 
adding value to them [18]. Improvements in information 
processes in terms of shorter times for information 
preparation and with these linked savings are as a rule a 
minor part of benefits BI systems provide. 

We understand the business value of BI in its ability 
to improve the effectiveness of the core business 
processes that drive business performance (see figure 4). 
This is in accordance with [18] and it is also comparable 
with the findings in [5] where authors ascertain a new 
role for informatics: it has to shift from traditionally 
support function to a mechanism management uses as a 
mean for achieving organizational goals. To put it 
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another way, IS staff has to overcome traditional 
thinking about providing the best IT support to business 
users and thus the fulfillment of information goals (the 
first arrow in figure 3) and move on to embrace the 
whole chain of analysis of business value creation (see 
figure 3). This also includes SWOT analysis of BI 
initiatives and opportunities. 
 

 
BUSINESS 

GOALS 

BUSINESS 
STRATEGY 

BUSINESS 
PROCESSES 

BUSINESS 
VALUE 

BUSINESS 
INTELLIGENCE 

 
 

Fig. 4. How BI can be used to create business value. 
 

To ensure a return on an investment in BI, we have to 
identify and manage those factors that make a difference 
in whether the investment pays off. From a technical 
perspective, there is an established body of knowledge 
around data warehousing that we can deploy to ensure 
that fundamentals of acquiring, staging, and delivering 
information and BI systems are done correctly. From a 
business perspective, we are primarily concerned that BI 
initiatives are focused on business processes that make a 
difference. We cannot expect much of an ROI on BI 
initiatives aimed at tangential parts of the business. To 
have a profit impact, BI investments must be directed at 
management processes and/or business processes that 
have the greatest impact on profits (private sector) or 
productivity and service (public sector). 

Figure 5 illustrates an example of analysis of BI 
system impact on improved business processes. Thus, an 
improved consistency of information can lead to better 
budgeting planning and better cost analysis which are 
important grounds in corporate financial planning. In 
negotiations with our business partners (e.g. suppliers, 
logistics partners) improved timeliness and information 
currency can help us gain better deals.  Another example 
of positive impact of BI system through improved 
information usefulness (applicability) is on marketing 
campaign management process: up-to-date and useful 
information can help promote goods and services to right 
target audience with desired impact. Among revenue 
generating processes another example would be better 
understanding of customer needs for goods and services 
that can be achieved through precise and right amount of 
information about our customers. Nevertheless, BI 
systems can also help to improve order management 
processes (through information to the point) and supply 

chain management process (through improved 
applicability and timeliness). 

 
 

DATA 
WAREHOUSE 

& 
OLAP 

BUSINESS 
INTELLIGENCE 

SYSTEM 

IMPROVED 
INFORMATION QUALITY 

CRITERIA 

IMPROVED 
BUSINESS 

PROCESSES 

Better  
planning budgeting 

Better 
cost analysis, optimization Consistency  

Better understanding of 
customer needs for goods 

and services 

Negotiating 
better deals with partners 

More appropriate handling 
of customer support 

requests 

Better 
marketing campaign 

management 

Better 
customer segmentation 

Improved 
supply chain management 

Improved 
order management 

MANAGEM
ENT 

PROCESSES 
REVENUE GENERATING 

PROCESSES 
RESOURCE CONSUMPTION 

PROCESSES 

Currency  

Accessibility 

Comprehensiveness 

Applicability 

Conciseness 

Timeliness 

 
Fig. 5. An example of analysis of BI system impact on 

improved business processes. 
 
 
4   Conclusion 
BI systems should meet the business requirements, 
facilitate the use of BI, support the accomplishment of 
strategic business objectives, enable improvements in 
business processes, and improve communication and 
cooperation across organizational units. Measuring the 
benefits of BI is not simple. Many of the effects that BI 
is assumed to create consist primarily of nonfinancial, 
and even intangible, benefits such as improved quality 
and timeliness of information ([9]). Although the 
nonfinancial effects should lead to financial outcomes 
(e.g. cost savings), there may be a time lag between the 
production of the intelligence and the financial gain. 
Therefore, measurement in practice is quite difficult. 

For analyzing benefits of BI systems we propose a 
framework that is based on three tier analysis of their 
business value, where we separate the goals of better 
information quality from business goals (e.g. changes in 
business processes that contribute to the fulfillment of 
strategic business goals and more appropriate response 
to business drivers). This is also the main difference 
between traditional decision support systems (covering 
the needs of narrow problem areas) and BI systems 
(based on integrating decision support on the 
organizational level and strategic orientation). 
Justification of BI systems has therefore to be business 
(not technology) oriented and act as an enabler for 
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reaching business goals of an organization. When 
deciding upon the introduction of BI system we have to 
estimate the risks of introducing as well as not 
introducing such system. 

Based on our findings we would like to emphasize the 
following critical factors for successful introduction of 
BI systems: 
• There is a great necessity for partnership between 

management and informatics within an organization. 
• BI system introduction and development has to be 

based on decision support strategy of the organization 
as a whole. 

• Since business value of BI systems derives from 
improved business processes based on better 
information quality it is mandatory for its 
achievement a proper culture for business process 
improvement (perhaps even renovation). 

• There is a need for iterative and fast introduction of 
such systems. 
When deciding upon BI systems projects management 

has to take a broader view of expected results. However, 
it is very important to keep in mind that BI systems as a 
rule do not directly generate business value but this 
arises as a result of improved core and key business 
processes. 
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