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Abstract

In recent era of technological advances and
hyper-competition, Business intelligence (Bl) systems
have attracted significant attention from executives
and decision makers, due to their ability to provide
complex and competitive information inputs to the
decision process. Research into the adoption,
utilization, and success of BI systems has grown
substantially over the past two decades. Evidence
from the existing literature suggests that
organizations have largely failed to capture the full
benefits of BI systems. This study uses a systematic
literature  review to present comprehensive
knowledge about what has been examined in the
domain of BI system adoption, utilization, and
success. The study reports that although user under-
utilization and resistance are key challenges, little
empirical research has focused on user-centered
issues.

1. Introduction

The advances in organizational information
systems and technologies have led to the emergence
of business intelligence systems in the late 1990s [13,
57]. A Business Intelligence (BI) system, commonly
known as a suite of technological solutions [12],
facilitates organizations to amass, integrate and
analyze vast amounts of data to understand their
opportunities, strengths and weaknesses [28].

Bl systems differ from other information systems
(e.g. DSS, TPS, EIS and ES?) by; i) facilitating more
aggregation, systematic integration, and management
of unstructured and structured data, ii) dealing with

1 DSS (Decision support system), TPS (Transaction Processing
system), EIS (Executive information system), and ES (Expert
systems).
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huge amount of data (e.g. “Big Data”), iii) providing
increased processing capabilities to end users to
discover new knowledge [55], and iv) offering
analysis solutions, ad hoc query, reporting and
forecasting [26, 61].

With an increased competition from both online
and traditional businesses, these technological
solutions have become extremely important for
organizations to improve managerial practices and
performance, as well as their product and services
[20, 52]. The BI market has increased worldwide
about 7.3% in 2017, with revenues up to $18.3
billion, and it is expected to reach $22.8 billion by
the end of 2020 [25].

However, despite of the growing investments and
great market expansion, evidence suggests that
several organizations fail to reap benefits from the
implemented BI systems [4]. In fact, nearly 70% to
80% BI projects fail to yield the expected returns
[24], or often results in little or no benefits for
organizations [59].

Scholars and practitioners are still debating
strategic and tactical approaches to the successful
adoption and use of BI systems, producing hundreds
of publications on different media. But a limited
number of studies have attempted to synthesize this
existing body of knowledge. For instance, Jourdan,
Rainer [31] summarized BI studies from 1997 to
2006 with a focus on the research strategies used
such as theory/literature review, field study, survey,
lab or field experiments etc. Similarly, Fitriana,
Eriyatno [21] reviewed progress on Bl studies from
2000 to 2011. They discussed the most popular
research approaches — single approach and integrated
approach — used within Bl studies. Trieu [52]
analysed BI studies from 2000 to 2015 to understand
the processes through which organizations can attain
value from BI systems. At the same time, an
extensive stream of research has been completed in
the past two decades to understand the Bl system
adoption, utilization and success (hereafter referred
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as AUS) at organizational and individual level [1, 2,
15, 23].

No studies exist that summarize research findings
related to the adoption, utilization and success of Bl
system. Through this systematic literature review on
Bl system adoption, utilization and success, we aim
to: (i) comprehensively report on research
methodologies, theoretical lenses, key areas of
investigation and prior challenges, (ii) and provide
knowledge gaps that need further investigation and
suggest opportunities for future research.

To achieve these research objectives, the
following questions have guided the analysis:

RQ1: What are the main areas of investigations
and perspectives addressed in Bl system adoption,
utilization and success studies?

RQ2: What are the key theoretical lenses, adopted
by studies regarding Bl system AUS?

RQ3: What key challenges are faced by
organizations regarding Bl system AUS?

RQ4: What are the knowledge gaps within the
current Bl system AUS research?

This paper applies a systematic literature review
(SLR) in order to analyze and synthesize the existing
research studies related to Bl system AUS [35]. The
following sections include i) a description of the
systematic literature review methodology, ii)
descriptive findings, iii) the principal findings related
to the research questions, iv) identified knowledge
gaps, V) study limitations, vi) implications for theory
and practice, and vii) conclusions.

2. Methodology

Initially, a comprehensive review protocol was
developed to guide this systematic literature review.
The aim of the review protocol is to minimize the
likelihood of bias in the study [33]. The protocol
provides a detailed plan for the systematic review, by
specifying the approaches to be followed and quality
measures or conditions to apply while selecting the
literature [9]. It involves the following stages:
identification of research, research questions, search
procedure, the criteria for study selection, data
extraction process and data synthesis [34].

Inclusion/exclusion criteria were applied to
ensure that studies are relevant and within the
boundaries of research objectives [22]. The inclusion
criteria were applied to full-length peer reviewed
studies and conference papers related to the BI
system AUS research, as depicted in following Table
1. Furthermore, studies not available in full-length,
book chapters, discussion notes, editorials and
reports, highly technical articles, and duplicated
studies were excluded from the review list (Table 1).

Table 1. Study inclusion/exclusion criteria

Inclusion Criteria
Studies published between the
period of 2000-2017
Studied within the domain of
Bl system AUS research

Full-length  peer reviewed
studies
Published in English language

Exclusion Criteria
Studied outside the domain of
Bl system AUS research
Studied with highly technical
perspective, books, discussions,
reports and non-scholarly work
No full-length peer reviewed
studies
Not published in English

language
Auvailable in selected = Duplicated
electronic databases

To explore the relevant material for review, the
search was conducted using both an automated and
manual search [21]. First, the automated search was
primarily based on search terms or keywords and was
performed as an electronic search using electronic
databases [41]. To do so, ten leading databases were
located through Google Scholar, encompassing
journals in the field of information systems,
management  information  system,  operations
management, business, management, social science
interdisciplinary and information science (Table 2).
The selected databases were deemed to be highly
relevant, providing a comprehensive census of the
literature for business intelligence field.

The search terms of interest were searched
through the identified electronic databases to identify
the relevant literature. The selected search terms
included business intelligence  system, data
warehouse, online analytical processing (OLAP),
dashboards, adoption, use and success. Apart from
simple search strings, Boolean operators AND/OR
were also applied to collect as many outcomes as
possible. The year 2000 was chosen as the initial year
because first few academic articles related to Bl were
found published in that year [36, 44].

Table 2. Search procedure

Years 2000-2017
Search Business intelligence”, “Business intelligence
terms system”, “Antecedents of business intelligence

system success”, “Business intelligence system
success, Bl system acceptance, intelligence system
adoption, intelligence system use”, “Data
warehouse “adoption” and/or ‘“use”, “OLAP
“adoption” and/or “use”, Business intelligence
system” and/or “success” and/or “adoption” and/or
“acceptance” and/or “use”

Journals MIS Quarterly
MISQ Executive
Decision Support Systems
Journal of Management Information Systems
European Journal of Information Systems
Journal of Information Systems
Information & Management
Communications of ACM
Information Systems Management
Journal of Management Information Systems
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Expert systems with Applications

Behaviour & Information Technology

Computers in Human behavior

Journal of strategic Information systems

Behaviour & Information Technology

Information development

Telematics and Informatics

Highly relevant articles from other Journals
Databases Emerald insight, ScienceDirect, EBSCOhost,

ProQuest, Wiley Online library, IEEE Xplore,

JSTOR Archive, Taylor & Francis Online, Sage

Journals, Springer-Link, Web of Science

Additionally, a manual search was performed by
adopting backward and forward approach [41] to
ensure the completion of systematic search. In former
approach, citations of identified articles were
reviewed to trace additional references, and in the
later approach, collected references were further used
to identify relevant articles. Along with the empirical
studies that have a key focus on BI system AUS, this
review also takes an account of conceptual research
that contribute to BI system AUS literature.

Upon completion of search process, the study
identified 586 articles as potentially relevant to
business intelligence domain.

The inclusion/exclusion criteria were applied to
these results in order to find relevant studies.
Initially, the title and abstract of each article were
scanned. Despite having search terms appearing in
the titles or abstracts, some studies were not
conducted in BI system context and thus found
irrelevant for this review. As a result, in the first step,
399 articles were excluded. This reduced the number
of studies to 187, which were then further filtered by
skimming the full content of the article to ensure
relevance. This resulted in 86 additional irrelevant
articles, then eliminated from the review list, leaving
101 articles relevant to this study’s subject (Figure 1).

586 aticles relevant toBL 399 articles were excluded due to:

Retrieval 4
omain

The search term or keywords appeared in the
abstracts of the papers but the study was not
| conducted in BI system context

Retrieved & 187 articles retrieved 36 articles were further excluded due to:
Scanned « Book chapter
 Discussion notes
l  Highly technical articles e.g. algorithms or
‘prototype developments
101 articles specifically * Nofulllength
Retained « Duplicated

related to Bl system AUS

Figure 1. Articles selection and retention
process

After selection of studies, the next step was to extract
and code the information. The data from 101 articles
were extracted as exemplified in Table 3.

Table 3. Data Extraction Form

1D Author AOS Topics Tool Sample DCM
B1 (Soliman, User satis Adoption DwW 42 Survey
2000) faction with managers
DW
B2 (Wixom & DW success Success bW 225 Survey
Watson, 2001) employees
B3 (Hart & Porter, Perceived Use OLAP 56 Mixed
2004) usefulness respondents Methods

of OLAP
Note: AOS= Aim of study, DW = Data warehouse, DC= Data collection method

3. Descriptive analysis

We define adoption, utilization and success
concepts, as follows (Table 4):

Table 4: Research topic categorization

Topic Description
categorization
Adoption Definition: The initial BI system usage [20, 40]

Description: Studies explaining the adoption, initial
BI system usage, users’ intention and satisfaction,
and system evaluation
Utilization Definition: The intensity of BI system use [18, 27]

Description: Studies explaining the extent of Bl
system use, and its validation

Success Definition: The satisfactory/favorable outcome [18,
27]
Description:  Studies explaining the benefits,
effectiveness, impact and performance, value
creation, or outcomes

The research on BI system AUS has increased
significantly over last two decades. Figure 2
represents the distribution of all studies from the
period of 2000 to 2017. There were only a few
publications in the years between 2000 to 2010.
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Figure 2. Publications by year from 2000-

2017

From 2011 to 2017, there has been a significant
increase in the number of studies; a total of 77
publications were published during this period.
Further analysis revealed a change in the research
focus from Bl system components to overall Bl
system over the period of 2000-2017. In the earlier
years, the research primarily focused on either data
warehouses, or online analytical processing (OLAP),
or both as shown in Table 5.
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Table 5. Bl system/BI tools adoption since

2000-2017

Years System/tool studies

Wardhouss | OLAP | Combined | SR e | Tota
22%%%' 6 1 2 0 1 10
?2%%58' 3 2 0 0 3 8
22?1%' 1 0 0 0 22 23
22 0 0 0o | 3 32
ool 0 0 1 | 2 28
Total 13 3 2 1 82 101
4. Findings

4.1. Areas of investigations and perspectives

The review of 101 studies represented three main
areas of investigations i.e. adoption, utilization or
success of Bl system. The studies that mainly focused
on how BI systems are being adopted by end-users,
were analyzed to identify the factors that impact the
adoption of Bl systems in organizations. For instance,
Zhao, Navarrete [47] identified how organization
(industry, size resources), provider (vendor
recognition, administration and deployment), project
(team size, cost) and system (code, data and
documentation quality) related factors are critical to
the adoption of open source BI tools. Mathew [25]
investigated the factors associated with Bl system
adoption namely task characteristics (decision
support and task complexity), retailer category
(management and size), Bl system provider
characteristics (access and affordability), and
decision  maker  characteristics  (technology,
familiarity and quantitative skills).

Studies focused on Bl system use discussed
users’ usage behavior towards Bl systems, and the
motivating factors that encourage users to use or
continue using these systems. For example,
Grubljesi¢ and Jakli¢ [16] uncovered constructs such
as governance, coverage of user requirements,
influence of peers, influence of organization,
perceived ease of use and usefulness, user support,
trust as main drivers of Bl system’s continuous use.

Those studies that focused on how organizations
achieve success through the use of Bl systems mainly
discussed the success factors and outcomes such as
impacts, benefits and performances. Wieder,
Ossimitz  [43] identified factors such as BI
management, data quality, Bl scope, user satisfaction
and BI use important for achieving benefits (decision
quality and performance) from Bl tools.

The selected studies were further analyzed to
categorize main perspectives and lines of
investigation. Taking into account the categorization
method by Hwang, Ku [19], the analysis revealed
three main categories (Table 6). The first category is
the ‘organizational perspective’, which describes
how the alignment of organizational goals, strategies,
plans and priorities with the BI systems affect
adoption, utilization or success. Within this category,
scholars focused on factors such as management
support [10], human resources, Bl (change)
management [42], technology driven strategy [3] etc.
The second category, the ‘IS perspective,” highlights
IS related factors such as technological BI
capabilities [24], information and system quality
[26], and scalable and flexible IT infrastructure [16].

Table 6. Perspectives on Bl — adoption,
use & success

No. of studies per
category
Perspectives Success Factors
A ] S
Management 2 8 6
support
Human Resources 7 6 9
Culture 2 1 2
Social influence 3 3
Tcu Change 8 4 8
S management
IS Organization size 4
s and capabilities
o Service quality 1 3
o Strategy, vision 1 2
and goals
External 8 1
environment
Organizational 2
learning
Information/Data 4 12 9
Quality
System quality 3 2 5
Perceived ease of 3 3
use
Perceived 4 3 1
= Usefulness
2 Job relevance 2
%) Performance 5
s expectancy, effort
s expectancy
g IT infrastructure, 1 3
= integration
- Information and 3 2 2
analysis usage,
Technical
readiness of BI
Data source, Data 1
type, Data
reliability
Absorptive 1 1
capacity
a:; Team IT 2 2 1
o] knowledge and
technical skills
User Involvement 1
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Personal 1
innovativeness
Loss of power, 1

Changes in
decision-making
Conscientiousness 3
, emotional

stability,
extraversion,
openness to
experience

The third category is the ‘users’ perspective’, which
considers of human related factors. The analysis of
these factors reveals that human factors have been
inadequately studied to evaluate Bl system AUS. In
summary, the focus of majority of Bl system studies
has been either on identifying organizational or IS
related factors with different perspectives on
adoption, utilization or success.

4.2. Key theoretical lenses

Analysis revealed that the 101 studies have
employed a wide range of theories and models to
examine Bl system adoption, utilization or success. A
total of 25 different theories, frameworks, or models
have been applied to the Bl system research (Table
7.

Table 7. Theories used in BIS AUS research

Category Theory/Model/Frameworks No. of times
used

DelLone & McLean IS Success Model 16

Success

=
[$3]

Technology Acceptance Model

= Diffusion of Innovation Theory 8
&8s Motivational theory 3
§ § Techno_logy, Organization, 3
*g_ = Environment (TOE)

g- Other 25

Theories/Frameworks/Approaches
(used 1 or 2 times)

Among these theories/frameworks/models, the
DeLone & McLean’s (D&M) IS Success Model, the
Technology Acceptance Model, and the Diffusion of
Innovation Theory were found as the most commonly
used models applied to Bl system AUS studies.

The DeLone & McLean’s (D&M) model [12, 13]
is one of the most cited model to assess the
information system success. The model proposed six
success dimensions, namely; information quality,
service quality, system quality, use, user satisfaction
and net benefits [12, 13]. These dimensions cover the
whole spectra of information flows from the original
production, through consumption, and to influence on

organizational and individual performance. In the
context of BI system research, the D&M model has
been the most influential framework in exploring the
Bl system success. A total of 16 studies adopted this
framework to investigate critical factors to Bl system
success, and how BI system influence individual and
organizational performance. For instance, a study
conducted by Shin [35] found that users’ satisfaction
is dependent on system quality factors such as data
locatability, data quality and system throughput.
Mudzana and Maharaj [26] applied the IS success
framework as a means of investigating how quality
factors (including system quality, information
quality, service quality) contribute to the success of
Bl system.

The second most adopted model in Bl system
AUS research, is Technology Acceptance Model
(TAM), proposed by Davis [9]. TAM is considered
as one of the most famous and parsimonious model
for evaluating individuals’ acceptance of IT. The
model constitutes two key constructs: perceived
usefulness (PU) and perceived ease of use (PEOU),
which influence an individual’s usage behavior. Five
studies have applied TAM to investigate the
perception of Bl technology and the intention to
accept or use Bl technology [7, 23, 47]. For instance,
Kohnke, Wolf [23] found PEOU as a strongest
predictor of users’ behavior intention in BI system
context.

The next most cited framework is the Diffusion of
Innovation (DOI theory), proposed by Rogers Everett
[32]. According to DOI, innovation is communicated
through different channels over time and within a
particular social system [32]. The theory proposes
five perceived characteristics of innovation adoption,
namely: compatibility, complexity, observability,
relative advantage, and trialability. The analysis
revealed 8 studies in total that used DOI theory to
explore Bl technology adoption.

For instance, Yoon, Ghosh [46] and
Boonsiritomachai, McGrath [6] applied DOI to
investigate how relative advantage, compatibility,
complexity and related factors impact Bl technology
adoption.

On the other hand, the adoption rate of other
theories  such as  Technology-organization-
environment (TOE) framework and Motivation
theory were relatively low.

4.3. Key challenges in Bl system AUS
Bl systems are important for organizations
because of their ability to predict and solve problems

in a way that enhances organizational decision
processes, enables effective actions, and helps to
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attain organizational goals [30]. However, this study
found that there are many challenges faced by the
organizations in terms of system adoption, usage and
implementation success. Few challenges, highlighted
in recent studies, have been listed in Table 8.

Based on the review, the greatest challenge faced
when adopting Bl systems is the “individual level
acceptance and use”. Low levels of acceptance or
user resistance to use Bl system are key challenges
for management [8, 15, 23, 29]. Researchers
highlighted users’ lack of motivation, capabilities,
ability to explore system and system logic, and
system errors as key challenges at users’ level [33,
43]. Similarly, Popovi¢ [29] revealed fear of losing
power over information, change in job skills (e.g.
requirement of new skills to perform routine tasks),
change in decision-making approach (e.g. integrating
Bl system into organizational processes) are the main
reasons of users’ resistance towards system.

Since BI system support analytical decision-
making in knowledge-intensive activities, some
challenges will most likely relate to lack of
knowledge about system and absence of (required)
technical skills [6]. Users may be unwilling to embed
Bl systems into their routine tasks, if they believe
they do not possess the required knowledge and
technical skills to use that system.

Table 8. Key challenges for BI

system AUS

Key Challenges
Low of system acceptance
Resistance to use Bl systems
Lack of motivation
Lack of capabilities
Lack of system logics
System errors
Fear of losing power over information
Change in decision-making approach
Absence of information culture
Inappropriate training
Insufficient service quality
Lack of knowledge
Absence of technical skills
Infrastructural issues
Insufficient communication between IT staff and business
users
Lack of timely response

Other researchers have pointed out that the use and
success of Bl system are also affected by
infrastructural issues [17, 28], such as insufficient
communication between IT staff and business users
on the use of system [31], absence of information
culture, inappropriate training, insufficient service
quality [29]. Deng and Chi [14] found that lack of
timely response, related to user’s difficulty in
employing system features to their assigned tasks,
could limit BI system use.

5. Knowledge gaps and prospects for
future research

An examination of selected studies identifies that
research on Bl system adoption, utilization and
success (AUS) has evolved gradually, and has
prompted increased interest and attention among
scholars and practitioners over the last decade. From
the review’s findings, it is notable that within existing
body of knowledge organizational and IS
perspectives were more frequently considered, while
a little light has been shed on users’ perspective
(Table 6). The user’s perspective with regards to Bl
system is important for understanding adoption, use
and success of these systems.

The organization’s goal of achieving high returns
through BI system investments is highly dependent
on the effective utilization of these systems [39].
Users’ resistance or underutilization of BI system
may result in work flow problems [29, 39] that
subsequently results in strategy blindness [2] and
negative business performance [14]. Therefore, it is
important to understand individual level challenges,
resolve them in order to exploit full benefits from the
Bl system and to reduce the risk of implementation
failure [14, 29]. Future research should investigate
user-centered approaches that can improve effective
utilization of BI systems.

One promising focus for future research would be
individual user IT competencies i.e. IT related skills,
IT knowledge, utilization ability or any other related
characteristics. Research on IT competencies is
important as the use of Bl system comprises
reporting and analytics for end users. The former
involves the creation of reports through drag and
drop, whereas the latter involves business knowledge
discovery and deep analysis with advance statistical
functions [8]. With required IT competencies, users
could more easily deploy Bl system in their routine
tasks, while the absence of competencies would
require users to invest more effort in order to gain an
understanding of BI functions and available data,
which may lead them to avoid using system [34, 38,
45]. However, this review has revealed that no
studies have empirically tested individual IT
competencies in Bl system AUS research contexts.
Therefore, future Bl system research should explore
the impact of user IT competencies. Future studies
could apply individual-level theories such as
motivation theory [11] and social cognitive theory [4,
5] to determine individual behavior in Bl system
research domain.

Additionally, the users’ positive perception of
improved performance would increase the likelihood
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of BI system using [16] and ultimately of Bl system
success. These findings revealed that researchers
have overlooked perceived system impact in Bl
system AUS studies. Thus, this study suggests that a
Bl perceived impact (e.g. task productivity, task
innovation and management control) — proposed by
Torkzadeh and Doll [37] — could be studied to better
understand the wusers’ perspective about the
innovative and productive use of Bl system.

6. Limitations

This systematic literature review has several
limitations that are important to be noted. Firstly, the
literature search was limited to three main categories
i.e. adoption, utilization and success of Bl systems.
Therefore, the results of the review and related future
research opportunities are limited to these categories.

Future research may broaden the research strategy
to identify different insights and opportunities in Bl
system research domain. Secondly, the focus of the
review was limited to Bl system and its components
such as data warehouse, OLAP and Dashboards.
Future studies may consider data exploration
techniques, e.g. data mining, to provide useful
insights.  Lastly, the review comprehensively
examined the theoretical lenses that are most
influential in the field, and also examined key issues
related to adoption, utilization and success. However,
review did not count on the relationships among
measures, and the strength of the relationships in the
proposed frameworks of selected studies. The future
research can employ a meta-analysis to extend
knowledge in the domain.

7. Implications for Theory and Practice

The systematic literature review has implications
for both academic scholars and practitioners. For
scholars, the systematic review provides a valuable
summary to understand the current state of Bl system
AUS research. The BI system adoption, utilization or
success research is still progressing, so this review
can serve as a reference for scholars as it summarizes
the key areas/perspectives of investigation,
theoretical lenses, and key implementation challenges
in the BI system AUS studies to date. Additionally,
the review provides a picture of existing literature
and highlights the research gaps where further
exploration is needed in order to assist organizations
to improve use and success of Bl system.

Researchers may apply one of the three most
frequently used research frameworks or theories
(DeLone & McLean IS Success Model, TAM or

DOI) as foundation for their Bl system research. In
addition, researchers may apply and integrate
individual level theories to reflect a more
comprehensive view of Bl system AUS. Secondly,
researchers should devote more attention to explore
the impact of user-centered factors such as impact of
IT competencies on Bl system — AUS.

For practitioners such as business analysts,
managers and IT executives, the analysis of BI
system AUS literature provides some preliminary
insights. Despite increasing investments in BI
systems, a number of organizations are still unable to
attain the desired success from these systems due to
underutilization and ineffective use [1, 24]. Our
analysis of past two decades of research on Bl system
AUS shows that low user acceptance or resistance is
one of the key challenges influencing BI system use
and success. The analysis revealed that management
support, user training, defined vision and goals, Bl &
business strategy alignment, data and system quality,
IT infrastructure etc. overcoming these challenges to
AUS. However, organizations need to pay more
attention to user-centered issues to improve the
success of their Bl system investments. For instance,
a corporate culture based on facts, knowledge and
learning can help organizations to use information
offered by BI systems. In addition, the success of Bl
system is dependent on users [41], so organizations
may emphasize the development of specific
capabilities (on users) to realize the system success
but also the organizational success.

8. Conclusions

This study has provided a comprehensive and
systematic review of Bl system adoption, utilization
and success (AUS) research over the period of last
two decades. Following rigorous guideline, 101 peer-
reviewed studies were selected and analyzed. The
results obtained from review indicated that Bl
research covering the three main categories adoption,
utilization or success, has witnessed a significant
progress in the last decade. Nevertheless, there are
many gaps in our understanding of Bl system success
and success drivers.

Researchers identified different issues that were
critical to Bl system adoption, utilization, and
success. A close examination revealed that majority
of studies examined mostly organizational and/or
information systems factors, whereas user centered
issues have been understudied even though user
resistance or under-utilization is reported as a key
challenge to BI system AUS.
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Note: AIll 101 references analyzed for this
literature review can be found on the following link
(https://drive.google.com/file/d/18ZxYtn4hVAlcfHi
v-a_0sanB84opodBx/view?usp=sharing)
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