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Abstract
In this Research we investigate and prioritize the critical success factors in implementing business intelligence
systems in small-medium companies.There are various studies in different situations about CSF on BI systems but in
this paper we try to investigate and find the most efficient factors which could affect small-medium Iranian
companies.
In this paper CSFs will be investigated through three aspects; organization, process and technology. The related
indicators to each factors recognized then the survey which reliability was tested got distributed, finally the result
collected and using tools and free resources indicated as the most important CSFs. After them the financial support
of CEOs got the second place in importance of CSF. Precisely expression of the system implementation benefit and
creating a realistic view against the performance and system functionality was the closest options to the ideal
solution in process factors and easy user access to the required business data got the most points in technology
factors.
Keywords: Key Success Factors, Business Intelligence Systems, TOPSIS.
Introduction
The commercial and technical problems inherent in old systems and the acquisition of new business opportunities
for managers make them look for new ones. As the most important need for a decision-making and decision maker
for the organization, the business intelligence systems that analyze a huge amount of information and help to all
levels of management to help decision-making are the best option. Meanwhile, the implementation of business
intelligence, in turn, has some barriers that, by knowing the correctness and understanding the importance of each
critical success factor and finding the right solution to eliminate them and minimize these barriers. Given the
increasing amount of data and the difficulty of analyzing them with older systems, the need for business intelligence
systems is increasing every day. However, comprehensive research on the critical success factors in this kind of
systems for Iranian organizations, with a valid mathematical method is important and this has led us to step in this
direction and carry out studies in this field.
The most important benefit of business intelligence for an organization is the creation of a competitive advantage
with the possession of new information in the shortest possible time. As larger companies may eliminate small and
medium enterprises, this will be reduced by the availability of new information from competitors as well as their
business environment. On the other hand, due to their small size, they can implement and use the benefits of less
costly business intelligence systems.
In addition, small and medium-sized enterprises often lack the ability and resources to obtain the right information
in a timely manner or in order to adequately use this information, and the cost of obtaining this information is a
hindrance, which in this case the business intelligence can help them a lot. It can be said that medium-sized
companies can achieve more and faster profits from business intelligence than large organizations. The reason for
this assessment is that the transformation in large organizations is inevitably a slow and multi-layered process even
if these organizations have good order and hierarchy, and their senior and middle executives have unsuccessful
ideas. However, medium-sized companies, mostly, have a simpler structure; they have easier decision-making
processes, which makes them more likely to achieve business success. The purpose of this research is to prioritize
the impact of variables, including senior management support, experienced managers and teamwork, clear vision
and planning, adequate budget, effective management of changes, well-defined problems and work issues, alignment
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of the business intelligence solution with user expectations, quality of the data, tools and technologies that are
appropriate, user-friendly on the success of business intelligence projects.
Methodology
Statistical population
In this research, 120 samples have been selected. Our target community is Tehran Stock Exchanges, which reaches
83 in the year 2018. A total of 130 questionnaires were distributed among those working in the Information
Technology sector of these brokers. Of these, 120 questionnaires were answered and returned. They were selected
by random sampling method.
Independent and dependent variables
Independent variables include senior management support, experienced managers and teams, clear vision and
planning, adequate budget, effective management of changes, well-defined problems and work issues, alignment of
business intelligence solutions with user expectations, data quality, tools and the right technologies. The dependent
variable is the success rate of business intelligence projects. The purpose of this research is to prioritize the impact
of each of these factors on the success of the project.
Hypotheses and suggested research model
Hypothesis 1: The most important critical success factor from an organizational perspective is the organization's
senior management support index.
Hypothesis 2: The most important factor of success in terms of the process is the effective management indicators of
change.
Hypothesis 3: The most important critical success factor in terms of technology is data quality indicators.
Proposed research model
The proposed model of research is presented in Figure 1 in terms of organizational, process and technical factors.

Figure 1. Proposed research model
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Adaptation of the algorithm and proposed model
In the proposed algorithm, we have M option and N benchmark. The suggested options for this study are the
critical success factors in Iranian small and medium organizations, which are divided into three groups,
organizational factors, process and technology, according to the proposed model. According to the proposed model,
critical success factors are divided into three groups. In the proposed algorithm, the critical success factor for each
group of proposed model groups is individually achieved, and ultimately the most important factor for success will
be from each group.
Data Analysis
Considering that this research is a descriptive study, it can be used to analyze the data using TOPSIS method and
SPSS software. In this study, using the preferred approach based on the similarity of the ideal solution, critical
success factors in the implementation of business intelligence systems are prioritized. This is done by forming a
decision matrix. In the rows of this matrix, there are rival options, and in the columns; criteria of decision-making
are mentioned. The matrix elements are the result of measuring and evaluating rival options by the decision maker
based on criteria and criteria for decision-making.
Result
Descriptive analyzes
This section describes the descriptive statistics of respondents to the questionnaire. In the Table 1, the level of
education of respondents has been determined to be divided into 4 grades of undergraduate and graduate degrees,
bachelors’, masters’ and doctorate degrees. In Table 2, the criterion is the record of respondents' activity or their
familiarity with business intelligence, and in Table 3, the field of activity of the respondent is identified.
Demographic characteristics
In each research, demographic characteristics can have a significant impact on the research results.
through 3, one can see the variables of the statistical community and its frequency and percentage
Table 1: Level of education
Education level
Diploma
Bachelor
MA
P.H.D
Total

frequency
;
98
69
11
153

percentage
9.:
87.5
63
<.5
133.3

Table 2: A History of Business Intelligence
Time of acquaintance frequency percentage
Less than 2 years <3
:8
Between 2-4 years 58
53.;
Between 4-7 years 7
6.6
More than 8 years 1
3.;
Total 153
133.3
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Table 3: Field of activity
Field of activity
frequency percentage
Manager
6
5.8
Expert System Analysis 1:
17.5
technical expert
6<
65.8
Researcher
91
83.;
Total
153
133.3
Inferential statistics
In this section, the Topsis method has been used to prioritize variables and to examine the hypotheses of the
problem.
The results of the first hypothesis
According to the following tables, the surveys is done with the Topsis method, the option of using tools and
resources is free; the least distance to the ideal option and the greatest distance from the ideal option is negative.
Frequency distribution table
There are 4 variables in the organizational factors section, in which 11 indicators are considered for measuring these
variables. See the variables in the table below. The first step in the Topsis method is to form the decision matrix.
The table below shows the raw data that is obtained from the answer to the questionnaire. This table is the first step
in the Topsis method.

Financial support of senior executives from business
intelligence projects

Very
few

few

Average

much

Very
much

6

17

77

6<

53

11

5;

66

5;

53

9

58

65

6;

1<

:

58

6<

6;

11

5

1;

65

6<

5<

56

66

67

1;

15

1;

5<

66

57

1<

<

<

56

7;

61

1

13

57

78

73

3

<

51

7<

71

69

79

59

Management's assurance of staffing information needs
The existence of experienced managers and expertise in
the implementation group
Assess the knowledge and expertise of the project team
before starting work
Applying the schedule of the implementation group
Justify the necessity of implementing the project by the
implementation team
Mention the deficiencies and disadvantages of the
system to management and staff
Balancing and logic users
Detailed planning for funding, budget expenditures and
additional costs
Identify sources of funding and the amount of funding
allocated to the project before the start
The use of free tools and resources
6
<
Table 4: Frequency distribution table
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The first hypothesis solving method
The decision matrix is made in accordance with Table 4. The second step of the topsis method is the normalization
of the table, which is obtained according to Formula Nij =
. Then, in the third step, we should weigh the
√∑

normalized matrix, using the entropy method. To do this, we will need a standard deviation, which, according to
Appendix 3, has been calculated with the help of Topsis software. In Step 4, the ideal or non-ideal solution or option
is calculated in accordance with the following formula, so that the furthest option can be found from the ideal
solution and the closest option to the positive ideal to prioritize the options.
+
|
)(
|
)|
= *(
+
|
)(
|
)|
= *(
In step 6, the calculation of the size of the distance based on the Euclidean soft velocity for the ideal positive and
negative solution was performed according to the following table.

Di+

Di-

Cli+

3.3:5988

3.358338

3.:76<96

3.371856

3.3838<;

3.783:75

3.38:8

3.369789

3.911<;:

3.38;56:

3.35:391

3.9;5:79

3.3:337

3.35;981

3.:3<9<1

3.361:66

3.3;3<38

3.5;1:58

3.358<59

3.39;965

3.5:71;1

3.38:<:8

3.37113;

3.8;8117

3.3::;57

3.367:1

3.9<188<

3.3;17;:

3.35;5;

3.:7569:

3.3:719;
3.35775<
Table 5: Distance Based on Euclidean Soft

3.:85569

Financial support of senior executives from
business intelligence projects
Management's assurance of staffing information
needs
The existence of experienced managers and
expertise in the implementation group
Assess the knowledge and expertise of the project
team before starting work
Applying the schedule of the implementation
group
Justify the necessity of implementing the project
by the implementation team
Mention the deficiencies and disadvantages of the
system to management and staff
Balancing and logic users
Detailed
planning
for
funding,
expenditures and additional costs

budget

Identify sources of funding and the amount of
funding allocated to the project before the start
The use of free tools and resources

Prioritizing Organizational Factors Based on Topsis Method
At this stage, the relative proximity to the ideal option has been calculated, and thus an option that has a relatively
close proximity to the ideal solution is chosen as the best option. According to the systematic calculations, the use of
free tools and resources has a relatively close proximity to other options and is considered as the most important
factor in the success of the implementation of business intelligence systems in the Iranian small and medium
organizations from the perspective of process factors.
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Cli+
3.:85569

The use of free tools and resources
Financial support of senior executives from business intelligence projects
Identify sources of funding and the amount of funding allocated to the
project before the start

3.:76<96
3.:7569:

Applying the schedule of the implementation group

3.:3<9<1

Detailed planning for funding, budget expenditures and additional costs
Assess the knowledge and expertise of the project team before starting work
The existence of experienced managers and expertise in the implementation
group
Balancing and logic users

3.9<188<
3.9;5:79
3.911<;:
3.8;8117

Management's assurance of staffing information needs

3.783:75

Justify the necessity of implementing the project by the implementation
team

3.5;1:58

Mention the deficiencies and disadvantages of the system to management
and staff

3.5:71;1

Table 6: Prioritizing Organizational Factors
The results of the second hypothesis
According to the following tables the studies carried out with the Topsis method, the exact expression of the benefits
of system implementation is the least possible distance to the ideal option and the maximum distance from the ideal
option. Accordingly, the second hypothesis is not approved.
Frequency distribution table
There are 3 variables in the process variables section, with a total of 9 indicators for measuring these variables. See
the variables in the table below. The first step in the Topsis method is to form the decision matrix. The table below
shows the raw data that is obtained from the answer to the questionnaire. This table, is the first step in the Topsis
method. Effective management of changes, well-defined problems and work issues, alignment of business
intelligence solution with user expectations; three variables identified among the process factors that are considered
for measuring these three variables are 9 indicators as follows
Very
few

few

Average

much

Conducting user familiarization sessions

<

58

67

67

1;

Encourage users to provide ideas

5:

67

63

53

<
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Exact expression of the benefits of system implementation

7

19

61

68

67

Unambiguous expression of problems in the implementation path

5<

65

59

51

15

Create a realistic view of the performance and performance of the
system
Predict potential problems and provide solutions that are appropriate
to it

7

8

57

71

79

13

55

69

67

1;

Select a senior representative from among users to transfer
information
Precise identification of work processes

55

5<

65

59

11

6

19

61

5<

71

Close communication between the implementation team and the users

17

61

67

1;

53

Table 7. Prioritizing Process Factors
The method of solving the second hypothesis
The decision matrix is made in accordance with Table 7. The second step of the topsization method is the
normalization of the table, which is obtained according to Formula Nij =
. Then, in the third step, we should
√∑

weigh the normalized matrix, using the entropy method. To do this, we will need a standard deviation, which,
according to Appendix 3, has been calculated with the help of Topsis software. In Step 4, the ideal or non-ideal
solution or option is calculated in accordance with the following formula, so that the furthest option can be found
from the ideal solution and the closest option to the positive ideal to prioritize the options.
+
|
)(
|
)|
= *(
+
|
)(
|
)|
= *(
In step 6, the calculation of the size of the distance based on the Euclidean soft velocity for the ideal positive and
negative solution was performed according to the following table.
Di+
DiCli+
Conducting user familiarization sessions

3.395658

3.37537<

3.8<:16

Encourage users to provide ideas

3.37;3;<

3.3:589;

3.6<;88:

Exact expression of the benefits of system implementation

3.3:1389

3.3716;8

3.961<75

Unambiguous expression of problems in the
implementation path
Create a realistic view of the performance and performance
of the system
Predict potential problems and provide solutions that are
appropriate to it
Select a senior representative from among users to transfer
information

3.3718:6

3.398;81

3.6;:331

3.3;3969

3.37:957

3.95;9<6

3.391<;9

3.373866

3.937959

3.379935

3.391859

3.763<;;

Precise identification of work processes

3.3:5799

3.37:;5;

3.93573:

Close communication between the implementation team
and the users

3.3838;5

3.38;981

3.796399

Table 8: Euclidean Soft Distance Size
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Prioritization of process factors based on the TOPSIS method
At this stage, the relative proximity to the ideal option has been calculated, and thus an option that has a relatively
close proximity to the ideal solution is chosen as the best option. According to the systematic calculations, the
precise expression of the benefits of system implementation is more closely related to other options and is
considered as the most important factor in the success of the implementation of business intelligence systems from
the perspective of the process in the Iranian small and medium organizations.

Cli+
Exact expression of the benefits of system implementation

3.961<75

Create a realistic view of the performance and performance of the system

3.95;9<6

Predict potential problems and provide solutions that are appropriate to it

3.937959

Precise identification of work processes

3.93573:

Conducting user familiarization sessions

3.8<:16

Close communication between the implementation team and the users

3.796399

Select a senior representative from among users to transfer information

3.763<;;

Encourage users to provide ideas

3.6<;88:

Unambiguous expression of problems in the implementation path

0.387001

Table 9: Prioritizing process factors
Conclusion
Research findings suggest that investing in new technologies enables organizations to become tough competitors in
their respective industries. In the meantime, business intelligence systems play a special role, which justifies the
exact recognition of critical success factors in implementing these systems. According to the studies such factors as
easy access of the user to business data from the perspective of the organizational factors and the exact expression of
the benefits of system implementation from the perspective of process factors and the use of tools and resources
from the perspective of the technical components of the component are the most important success factors in the
implementation of business intelligence systems in Iranian small and medium enterprises.
Since data plays a key role in business intelligence systems and in a large global data world, users are faced with a
huge amount of data, easy access to their business data, and the timeliness of these data, play an essential role in
their competitive presence on the scene. In addition, viewing graphical reports and quick conclusions from the
information viewed from other needs of people in brokers.
Usually, users behave to variations of resistance, and these resistors are formed for a variety of reasons. In order for
the system to be successfully implemented and the opposition of the users does not interfere with the project's
progress, they should consider the solution to reduce their resistance to change. According to the research, the exact
expression of the benefits of implementing the system in advancing the goals of the company and their interests can
be very effective. Among the benefits of users that can be mentioned are improving work quality, better
performance, easy access to data, quick conclusions, and other things that can be lessened by mentioning these
issues.
Small and medium sized enterprises, at a much lower cost than large organizations, can set up business intelligence
systems in their organization. However, due to lack of funding, they have managed to solve this problem with
proper planning for budgeting and identifying sources of funding and the use of free resources and tools published
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on the Internet and in the newspapers. Identified factors are considered the most important critical success factors in
implementing business intelligence systems in Tehran Stock Exchange brokers and are prioritized using TOPSIS.
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