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Abstract

Objective: To gain a better understanding of the factors influencing the success of business intelligence systems in South
Africa. Method: This study addresses the above issue by conducting a two round Delphi survey among five experts in
Business intelligence. For statistical analysis, descriptive statistics including frequency, percentage, mean and standard
deviation were carried out on the survey instrument. Results: The results provide a framework that consists of six factors
and thirty two sub factors for successful business intelligence system implementation. The six factors of success are
information quality, system quality, service quality, individual impact and user quality. Conclusion: The findings in this
study may allow the business intelligence community in South Africa to focus on those factors and sub factors identified as
most likely to influence the implementation of BI systems. Focussing on the important factors and sub factors may assist to
reduce or eliminate the likelihood of business intelligence system failure.
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1. Introduction

Business Intelligence (BI) is the process of consolidating
disparate amounts of data, analysing that data, and
presenting a high-level set of reports that summarise
the essence of that data enabling management to make
important daily business decisionsﬂ. According toﬁ BI is
among the most influential global technologies and was
considered to be one of the most significant I'T investments
in 2010ﬂ. The BI market is growing; according to a Gartner
report, The BI market grew from 6% in 2009 to 18% in
2010 for Middle East and Africaﬂ. As the dependency on
BI increases, so does the need to assess factors associated
with BI success.

BI has many potential benefits such as: improving
the decision-making process, faster and easier
access to information, cost savings, and improved
competitivenessﬂ'ﬂ. Despite such potential benefits, the
success rate of BI is reported to be very lowﬁ. Therefore it
is essential for management and other stakeholders to have
a full understanding of the success factors that may help
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them to successfully implement BI systems. This study
focuses on the success factors within the South African
context. The purpose is to help reduce or eliminate the
likelihood of BI system failure. The following research
question guided this research:

What are the most important factors influencing the
success of BI systems as perceived by BI experts in South
Africa?

The remainder of the paper is organised as follows.
First, we identify an initial set of success factors. The
DeLone and McLean model is used as the foundation for
the theoretical model of the study. Thereafter, the research
method is discussed in detail, followed by the presentation
and discussion of the results. The conclusion is presented
in the final section of the article.

2. Theoretical Background

There are almost no studies that identify the important
factors of BI systems success in South Africa that are
based on the DeLone and McLean model. A key word



Prioritizing the Factors Influencing the Success of Business Intelligence Systems: A Delphi Study

and phrase search was used to check for previous research
relating to the topic. The search engines used were Google
Scholar, Proquest, Academic One File and Ebsco Host.

The DeLone and McLean (2003) model is one of the
most widely used models of information systems (ISs)
success and has been used for various ISs{*'{. As B systems
are considered to be a type of ISH their success can be
analysed with the aid of existing ISs success models. The
updated DeLone and McLean modelﬁ does not stipulate
which sub factors each of the factors should contain. The
researcher is free to fill the factors with respective sub
factors, according to the IS. The only restriction is that
the sub factors should correspond with the meaning of
the factorﬁ.

We designed the initial model based on the DeLone
and McLean model*’'model. The suggested model consists
of five factors: information quality, individual impact,
system quality, service quality, and user satisfaction. The
model also includes a sixth factor named user quality
derived from theﬁ study. The study byﬁ found that the
user quality factor has a positive relationship to the net
benefits of a data warehousing system.

System quality is an essential factor in successful
BI implementationﬂ. The system quality factor from
the DeLone and McLean (2003) model will be used to
investigate the influence of system quality on BI systems
success in South Africa. The sub factors used in this study
are ease of use, user friendly, responsiveness, ease of
learning, stability, security, and reliability and availability.
This study uses the following seven sub factors of
information quality: accuracy, usefulness, timeliness,
completeness, relevance, understand ability [sic] and
trustworthiness.

The service quality factor from the updated DeLone
and McLean modelﬁ was used to explore the influence
of service quality on BI systems success in South Africa.
Service quality refers to the level of support that end users
get from the service provider. Measures of service quality
include responsiveness, accuracy, reliability, technical
competence, and empathy of the personnel staffﬁ.

The user satisfaction factor from the updated DeLone
and McLean modelﬂ model was used to examine the
influence of user satisfaction on BI systems success in
South Africa. Numerous researchers{®?{ have identified
user satisfaction as one of the most extensively used
single measure of IS success. User satisfaction refers to
the perception of the end user towards the system in
relation to what the end user expected upon first use of
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the systemﬁ. Measures of user satisfaction used in this
study are: efficiency, effectiveness and overall satisfaction.

The user quality factor identified in the studyﬁ will be
used to explore the influence of user quality on BI systems
success in South Africa. Most of the available literature on
Bl indicates that skilled users are crucial to the success of
a BI system. Low levels of user quality increases the
cost of both learning and using the BI systemﬁ.

The individual impact construct from the DeLone and
McLean modelﬂ will be used to examine the influence of
individual impact on BI systems success in South Africa.
Individual impact refers to the effect of the system on
the behaviour of the end userﬂ. This can be contrasted
with organisational impact which refers to the influence
on the organisational performance such as operating
cost reduction, overall productivity gains, increased
sales, increased market share, increased profit, return
on investment, return on assets, net income to operating
expense ratio, increased work volume and product
quality}. The individual impact of an IS is context
specific}” *|. In other words, in this study, the individual
impact that can be realised needs to be based on BI, at the
individual level of analysis. Job performance, individual
productivity, job effectiveness, extent of analysis in
decision making, decision making quality, problem
identification speed, and decision making speed are the
sub factors for Individual Impact used in this study.

3. Research Method

This study used a modified two rounds Delphi Study to
find out experts’ opinion towards the most relevant and
important factors and sub factors for BI system success.
The main aim of using the Delphi Method is to reach
consensusﬁ. One advantage of the Delphi Method is
anonymity in answering questions which often sets the
participant at ease and provides opinions that are free
from peer pressur. Participants of the Delphi study
were five experts based in South Africa. The size of the
panel of a Delphi Method unlike conventional surveys
does not require a statistically large number of participants
to be validf'*]. The participant group consisted of two
academics and three industry practitioners. Table 1 shows
the characteristics of participants of the Delphi Study.

In choosing expert participants for this study, each
expert was required to meet at least five of the following
minimum criteriaﬁ: (1)Knowledge and experience in IS/
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BI, (2) Academic Qualification: has an earned a degree
(National ~ Diploma/B-Degree/M-Degree/PhD),  (3)
Experience: Industry experience of at least 8 years, (4)
Published articles in peer reviewed journals, books and
or conferences in IS/BI, (5) Teaching: Has served as an
instructor in the teaching of courses focusing on IS/BI or
recognised related field, (6) Professional registration with
a recognised IS or ICT registration body (7) Capacity,
willingness, and time to participate.

Table 1. Delphi Participant Profile

Current Industry Sector Years  Highest
Position Experience Qualification
BI Consultant Mining 11 Honours

BI Architect  Financial Services 9 Honours

BI Architect Mining 8 MBA
Academic Higher Education 7 Ph.D.
Academic Higher Education 8 Ph.D.

In this study, participants indicated their level of
agreement with pre-formulated statements provided
on a questionnaire. To reduce the risk of bias of the
limited options the participants are given an option to
suggest other factors and sub factors at the end of the
questionnaire. The questionnaire was divided into
two sections. The first section contains 57 statements
measuring the six success factors: user quality, service
quality, system quality, information quality, user
satisfaction and individual impact. A 4-point Likert-type
scale was used for rating the factors. The scale levels were;
very important (4), important (3), slightly important (2)
and unimportant (1).The second section gathered general
demographic information about the respondents such
as Title, highest qualification, gender, industry and BI
experience. Table 2 lists the factors of BI system success.

Table 2. Factors of BI System Success

Factor Number of Items Source
System Quality 8 19,25
Information Quality 7 19,25
User Quality 3 25
User Satisfaction 3 27
Service Quality 4 39
Individual Impact 4 5

The instruction to the participants was to rate the sub
factors according to how important each sub factor is
towards the success of a BI system. To initiate the second
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round, an email was sent to the first round participants
with the questionnaire attached. In the second round,
each participant received a personalised questionnaire
showing their response from the first round and a
summary of the other participants’ responses. The second
round gave the participants an opportunity to change
their ratings of the level of importance in light of the new
information received. All 5 (100%) experts returned the
second round Delphi questionnaire.

It is common to choose the level of consensus after
the first roundﬁ. According toﬂ, achieving a certain level
of agreement is regarded as the most common measure
of consensus. For this Delphi study, the attainment of a
certain level of agreement among the panellists is used as
a measure to confirm which of the factors and sub factors
are important towards the success of BI systems.

A sub factor which received two-thirds level of
consensus and a polarity of less than 1.2 among the
responses was chosen for this study. The percentage of
agreement in this study was calculated by summing the
number of responses for the very important and important
categories and dividing by the number of respondents
and multiplying it by 100. The polarity is stated as either
strong if the polarity is greater than or equal to 1.5; weak
ifit is greater than or equal to 1.2 but less than 1.5; or none
if it is less than I.ZH.

The details of the results are discussed in the next
section.

4. Results and Discussion

Table 3 summarises the final results of the Delphi study.
As can be seen in Table 3 there are a number of factors
with a 100% level of agreement. There are also a number
of sub factors with a 0 % level of agreement. The results
show that consensus was gained on 30 of the 57 items in
the first round, 8 items for systems quality; 4 items for
service quality; 5 items for individual impact; 3 items
for user quality; 3 items for user satisfaction; 7 items for
information quality.

According to the Delphi method, the factors, which
gain consensus, can either be removed from the next
round questionnaire or included, with the advantage
of an opportunity to gain a higher level of consensusﬂ.
The advantage of removing the factors is that the next
questionnaire is shorter, reducing the risk of attritionﬁ.
For this research, the consensus factors were removed.
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Table 3. Results of the Delphi Study (First and Second Round)

Factor Sub Factor Round one consensus (%) | Round two consensus (%)
System Quality Availability 100
Ease of Use 100
Ease of Learning 100
Responsiveness 100
User Friendly 100
Reliability 100
Stability 100
Secure 100
Data Accuracy 0 0
Data Currency 0 0
Database Contents 0 0
Access 0 0
User Requirements 0 0
System Features 0 0
System Accuracy 0 0
Flexibility 0 0
Efficiency 0 0
Sophistication 0 0
Integration 0 0
Customisation 0 0
Information Quality | Accuracy 100
Usefulness 100
Timeliness 100
Completeness 100
Relevance 100
Understandability 100
Trustworthy 100
Importance 0 0
Availability 0 0
Usability 0 0
Concisesness 0 0
Uniqueness 0 0
User Satisfaction Efficiency 100
Effectiveness 100
Overall Satisfaction 100
Enjoyment 0 0
Information 0 0
Systems 0 0
User Quality Business Skills 100
Technical Skills 100
Analysis Skills 100
Individual Impact | Job Performance 100
Individual Productivity 100
Job Effectiveness 100
Extent of Analysis in Decision Making 80
Decision Making Quality 60 100
Problem Identification Speed 80
Decision Making Speed 60 100
Learning 0 0
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Awareness/Recall 0 0

Decision Effectiveness 0 0
Service Quality Assurance 100

Empathy 100

Responsiveness 100

Knowledgeable 100

Reliability 20 0

Tangible 40 0

So 27 sub factors that did not reach consensus were the
only ones used in the second round questionnaire. Only
2 items for individual impact gained consensus in the
second round. The Delphi study is concluded after two
rounds with a total 32 items out of 57 gaining consensus.

The panel of experts confirmed the importance of
information quality in determining BI system success.
This finding is not surprising because BI is largely used
for decision making; so information quality will affect the
quality of management reports, which in turn influence
the decision outcomes. The Delphi findings also indicate
that the quality of the user is crucial if a BI system is to be
implemented successfully.

This study not only identified the factors in BI system
implementations in South Africa, but also determined
which sub factors are the most important in the
implementation process. The finding of this study can be
used to identify and allocate resources to those factors
that require to be considered for monitoring the BI system
project effectively. Attending these factors improve the
likelihood of a successful BI system implementation.

5. Conclusion

The study focussed on identifying the most important
factors and sub factors for BI systems success for
organisations in South Africa. The study identified
the following factors as important for BI systems
success;information quality, individual impact, system
quality, service quality, user quality and user satisfaction.
This study concludes that 32 sub factors should be
considered during the BI implementation as the most
important factors from the 57 factors identified by the
literature. The analysis identified seven sub factors for
information quality, seven for individual impact, eight
for system quality, four for service quality; three for user
quality and three for user satisfaction. This study carries
significance in that it raises awareness of the factors
and sub factors that may be taken into consideration

Vol 10 (25) | July 2017 | www.indjst.org

when planning the implementation of BI systems in
South Africa. These factors and sub factors may reduce
the failure rate in BI implementation and encourage
companies to implement BI systems in their organization
in South Africa. Furthermore, this study contributes to
the literature on BI system success.

The primary limitation of this study was that we
acquired our initial list of success factors from reviewing
related work from the field of IS. Alternatively our first
round could have been open ended allowing for the
researcher to ask the expert panel for success factors
directly. Second, our expert panel consisted only of
practitioners and academics. There is a need to include
other BI stakeholders. By including the views of other
stakeholders it is possible that a more objective and
comprehensive view of the important factors will be
compiled. Future studies need to address some of these
limitations.
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