Information Management and Business Review (ISSN 2220-3796)

Vol. 16, No. 3(S), pp. 319-327, Sep 2024

Conceptualizing the Antecedents and Individual Impact of Business Intelligence in the Public Sector:
The Technology-Organization-Authoritative Framework

Mohd Mustafa Alfariz! Ariff Md Ab Malik!* Anitawati Mohd Lokman?
1Faculty of Business & Management, UiTM Shah Alam, Selangor, Malaysia
2College of Computing, Informatics and Mathematics, UiTM Shah Alam, Selangor, Malaysia
alfariz@gmail.com, *ariff215@uitm.edu.my, anitawati@uitm.edu.my
Corresponding Author: Ariff Md Ab Malik

Abstract: Business intelligence (BI) refers to a technological tool and process that transforms large and
fragmented data into well-informed graphical insights to aid managerial decision-making. Recognizing the
significant benefits of BI in leveraging extensive amounts of data, governments have been progressively
investing in BI tools to improve efficiency in public offices. Nevertheless, despite a significant body of
knowledge related to Bl adoptions and their advantages, there is a dearth of theoretical understanding of how
the effective use of the system affects employees' work performance, particularly among civil servants who
have distinctive work natures compared to businesses. Most studies have also ignored external and
institutional factors that influence individual usage, whilst studies on the effective use of BI tools remain
limited. The paper thus proposed a new conceptual framework for examining the factors that influence the
effective use of Bl and its impact on individual job performance. The suggested propositions could provide a
theoretical contribution by integrating technological, organizational and authoritative dimensions that are
novel and unique to the public sector. It would also contribute to practical understandings for public managers
and policymakers in ensuring the investment made on BI is worthwhile. Ultimately, the paper seeks to bridge
the gap in BI studies related to public organizations.
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1. Introduction and Background

With the advent of big data in business processes nowadays, translating the data into valuable insights that can
support managerial decisions is paramount. Business Intelligence (BI), a technological tool and process that
analyses and transforms enormous and fragmented data into coherent and practical information, has become
an essential tool in modern business operations (Phillips-Wren et al., 2021). Through graphical reporting, Bl
enables managers and executives to swiftly discern trends and patterns and make well-informed decisions (Jha
& Jha, 2022).

Acknowledging the notable advantages, governments worldwide have also been progressively investing in BI
technology to improve efficiency and effectiveness in public offices (Merhi & Bregu, 2020). Nevertheless,
pouring substantial resources into organizations by integrating advanced technology does not automatically
guarantee positive returns. As pointed out in the literature, many public organizations face challenges at
various levels of the adoption process, including a lack of data literacy, cultural resistance, technological issues
and inefficient system use (Ain et al., 2019; Alkraiji, 2020; Merhi, 2021). In Malaysia, introducing the Bl tool in
the electronic human resources management system (e-HRM) that manages the human resources aspect of
public service in the country is a noteworthy step in modernizing the administration. Nonetheless, how the
system impacts job performance remains elusive, which motivates the present study.

Through preliminary studies and a literature review, several issues are observed. In the technological context,
the information's reliability and trustworthiness may be inadequate to support the decision-making process.
In addition, usability and poor system performance remain the subject of concern (Al-Okaily et al., 2023; Merhi,
2021; Torres & Sidorova, 2019; Trieu et al,, 2022). Further, considering BI is a workplace system, studies
highlighted institutional obstacles that can impede the efficacy, such as deficient leadership and a lack of shared
values to embrace data-driven decision-making (Alkraiji, 2020; Hmoud et al., 2023; Merhi, 2021; Trieu, 2023).
Moreover, in the context of the present study, where the system is developed, managed, and governed by a
single authority, challenges such as lack of training and unsupportive assistance are also discussed in the
literature (Ain et al., 2019; Al-Okaily et al,, 2023; Mudau et al., 2024).
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Accordingly, the paper seeks to address these issues by proposing a new conceptual framework for measuring
the factors that influence the effective use of Bl and its impact on individual job performance in public
organizations. The following section reviews previous studies on BI usage and its impact on individuals,
followed by research gaps related to this work. The theoretical model and proposed hypotheses are discussed
in the fourth section. Next, the theoretical and practical significance of the study is presented, followed by the
conclusion in the last section.

2. Literature Review

Several empirical studies have investigated the impact of Bl usage on the individual level, as summarised in
Table 1. Besides technological factors, the studies deliberately highlighted the significance of organizational
dimensions in influencing individual usage, such as top management support (Trieu et al., 2022) and culture
and resources (Trieu, 2023). Literature also shows recent studies have advanced into more objective construct
to examine the system’s utilization on post-adoption usages, such as effective use (Trieu et al.,, 2022), system
dependence and infusion (Trieu, 2023) and advanced use (Mudau et al, 2024). However, determinants
affecting system usage and the subsequent impact on users are still inconclusive (Jeyaraj, 2020b), with mixed
results in BI research (Gonzales & Wareham, 2019; Kapo et al., 2021). Therefore, further investigation in this
area is required.

Table 1: Prior Studies in BI Usage and Individual Impact
AUTHOR(S) / YEARRESEARCH FOCUS KEY FINDING(S)
Mudau et al. (2024) Impacts of routine and advanced use of Advanced use is a crucial predictor in
Bl among accountants in South Africa.  determining individual impact and IS success.

Trieu (2023) Impacts of organizational factors on the Complementary organizational resources
actual use of Bl among managers in the (CORs) significantly influence the actual use of
United States. B, resulting in improved decision-making.

Candra and Determinants of Bl success among BI usage significantly affects decision-making

Nainggolan (2022) business managers in Indonesia. quality and increases user satisfaction and job

performance.

Trieu et al. (2022) Contextualisation of Theory of Effective The study emphasized the value of system
Use (TEU) in BI context among quality, data integration and evidence-based
managers. culture in promoting effective use of BI.

Kapo etal. (2021) Investigating user satisfaction, Bl usage BI usage positively impacts employees’ job
and job performance among employees performance, and acquiring profound
in Bosnia and Herzegovina. comprehension at the individual level is

crucial. Future studies should integrate
managerial support and training.

Montero and Lind Examining the efficacy of Bl by analyzing Information use is strongly reliant on the

(2020) information use among senior managers information and system quality, while system
in the United States. maturity moderates the quality and success of

the system.
Gonzales and Evaluating the individual impact of Bl by System usage is an essential indicator of IS

Wareham (2019)  assessing system dependence in Peru.  success in obligatory and voluntary contexts.

Despite the significant advancements in Bl studies, a thorough literature examination reveals several research
gaps. First, prior research on Bl has predominantly focused on the initial acceptance of the system, neglecting
more perspicuity on post-adoption usage. The lack of said attention hinders the comprehension of the actual
impact of the system (Trieu, 2023; Trieu et al., 2022). Second, empirical studies produced inconsistent results
between BI usage and individual job performance (Gonzales & Wareham, 2019; Kapo et al., 2021). Third,
although BI technology has been adopted in the public sector, there is a dearth of comprehensive examination
in this domain, which has distinctive characteristics and challenges compared to the private sector (Di Vaio et
al,, 2022; Kaasalainen, 2020; Merhi & Bregu, 2020).

Further, most BI research solely focuses on organizational impact, with little attention given at the individual
level (Ain et al.,, 2019; Talaoui & Kohtamaki, 2021). Since BI is primarily designed to aid decision-making,
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researchers indicate that the system’s success largely depends on the end users (Kapo et al,, 2021; Trieu et al.,
2022). In addition, given that BI is a workplace system, various scholars have underlined the significance of
incorporating institutional factors that may alter individuals’ attitudes towards the usage, such as
organizational leadership and culture (Paradza & Daramola, 2021; Trieu, 2023; Venkatesh et al., 2016). Finally,
most existing studies on BI are conducted in developed nations (Ain et al, 2019; Purnomo et al, 2021).
Expanding the research to other regional contexts will allow a more diverse and profound understanding of
the topic. Objectively, the present study aims to address these gaps while achieving the research objectives
through a new conceptual framework discussed below.

3. Theoretical Foundation

The theoretical foundation of the proposed framework is grounded on two prominent models of IS adoption,
namely the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003) and the
Updated DeLone and McLean Information System Success Model (ISSM) (DeLone & McLean, 2003), as
elaborated as follows:

Unified Theory of Acceptance and Use of Technology

UTAUT is an integrative model incorporating eight prior theories on technology acceptance, aiming to predict
users' behavioral intentions and usage (Alturas, 2021). UTAUT consists of four predictors: performance
expectancy, effort expectancy, social influence, and facilitating conditions, which are influenced by four
moderators: gender, age, experience, and voluntariness of use, as illustrated in Figure 1. Recent studies in BI
indicated that the UTAUT application is gaining prominence among researchers for assessing users' behavior,
such as among banking employees (Zitha & Ajigini, 2023) and remote workers (KasSparova, 2023). It is a
notable, mature technology adoption model that has been extensively tested and validated in various contexts,
making it a suitable theoretical basis for developing the framework (Venkatesh et al., 2016).

Figure 1: UTAUT (Venkatesh et al., 2003)
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Updated DeLone and McLean Information System Success Model

The Updated ISSM (Delone & McLean, 2003) proposes that information system (IS) success is determined by
six dimensions: system quality, information quality, service quality, intention to use or use, user satisfaction,
and net benefits. The determinant of system quality refers to the technical features of the IS, such as its
performance, dependability and usability. Information quality is measured by the semantic quality the user
gains from using the IS, while service quality is the caliber of support and services offered by the service
providers (DeLone & McLean, 2016). The model offers several strengths, such as providing a holistic view of IS
success, particularly at the individual level, a multidimensional approach and adaptability to various contexts
of IS (Sabeh et al,, 2021), including the public sector (Elazzaoui & Lamari, 2022). In addition, it is the most
widely used model in Bl studies (Ain et al,, 2019), making it an appropriate model for this study.
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Figure 2: Updated ISSM (DeLone & McLean, 2003)
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4. Conceptual Framework and Proposed Hypotheses

Both models abovementioned have been extensively validated in various IS contexts (Blut et al., 2022; Jeyaraj,
2020a). Based on the issue, gaps and recommendations from prior research, new variables are integrated into
the concept: top management support, data-driven culture, data quality and training quality. In addition, the
study proposes effective use as the mediating variable in recognizing the necessity to go beyond broad and
oversimplified methods in measuring system usage (Burton-Jones & Grange, 2013; DeLone & McLean, 2016;
Petter etal., 2008; Trieu, 2023). For systematic comprehension, the variables are grouped into three attributes:
technological, organizational, and authoritative factors. The authoritative dimension is a unique characteristic
of the public sector since it refers to the central governing body that implements, directs, monitors and manages
the BI system and associated data for use by multiple public agencies, as is the case in Malaysia. All the
independent variables are conceptualized as determinants of the effective use of Bl and consequently impact
individual job performance, as illustrated in Figure 3. The following subsections discuss each construct and
outline the proposed hypotheses.

Figure 3: The Proposed Technology-Organisation-Authoritative (T-0-A) Framework
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Technological Factor

Performance Expectancy: Performance expectancy (PE) refers to the degree to which a user perceives that
using a particular technology will provide advantages or positive consequences when executing specific tasks
(Venkatesh et al.,, 2003). Several BI studies highlighted PE’s significance in influencing users’ behavioral
intention to use the system (Alkaabi & Kassim, 2023; KaSparova, 2023; Zitha & Ajigini, 2023). However, when
it comes to obligatory use, such as mandated in many public organizations, the dynamics of PE are expected to
be reduced (Brown et al,, 2002). Nevertheless, this study asserts that if users believe using the BI will improve
their work performance, their motivation to use the system effectively will increase. Thus, the following
hypothesis is formulated:

H1: Performance expectancy will have a positive influence on the effective use of Bl.

Effort Expectancy: Effort expectancy (EE) is the extent to which a user believes using a particular technology
will be easy and effortless. It is a pivotal factor that affects initial acceptance (Venkatesh et al.,, 2003) and
subsequent system usage and satisfaction (Wixom & Todd, 2005). However, prior BI studies have shown
contrary results on the relationship between EE and behavioral intention (KaSparova, 2023; Zitha & Ajigini,
2023). Similarly, empirical studies on other information systems discovered that EE does not positively affect
system usage (Ayaz & Yanartas, 2020; Zha et al., 2022). Nonetheless, several studies highlighted the importance
of a well-designed interface and user-friendliness as key factors toward continuance usage of IS (Chhabra et
al,, 2020; Choudhury et al,, 2022; Daud et al., 2022). Accordingly, the following hypothesis is proposed:

H2: Effort expectancy will have a positive influence on the effective use of BI.

System Quality: System quality (SQ) refers to the desirable technical characteristics of the IS, such as the
system’s availability, reliability, accessibility and performance (DeLone & McLean, 2016). SQ is crucial as it
directly impacts how effectively users can extract, analyze, and utilize data for decision-making, as empirically
revealed in several BI studies (Baig et al,, 2021; Hmoud et al,, 2023; Torres & Sidorova, 2019). The shred of
evidence thus leads to the following hypothesis:

H3: System quality will have a positive influence on the effective use of BI.

Information Quality: Information quality (IQ) represents the quality of the output or content produced by the
system to users (DeLone & McLean, 2016). In the context of BI, IQ is paramount as it directly impacts decision-
making processes by providing accurate, pertinent, and timely insights (Wixom & Todd, 2005). Much empirical
evidence has shown that 1Q significantly influences BI usage (Alkaabi & Kassim, 2023; Hmoud et al., 2023). On
the contrary, a study found that although 1Q influences user satisfaction, it does not affect the intention to use
BI (Candra & Nainggolan, 2022). While the evidence is mixed, the study implies that IQ is the primary goal for
utilizing BI. Thus, the following hypothesis is formulated:

H4: Information quality will have a positive influence on the effective use of BI.

Organisational Factor

Top Management Support: Top management support (TM) toward IS usage refers to the level of leadership
commitment in fostering technological enthusiasm among the employees, which includes strategic vision,
involvement and provision of necessary resources (Ragu-Nathan et al., 2004). Prior research has empirically
supported the significant influence of TM on BI adoption (Baig et al., 2021; Bordeleau et al., 2020; Hmoud et al.,
2023). It has also been revealed that TM plays a crucial role in determining the effectiveness of data utilization
in public organizations (Merhi, 2021). These evidence thus allow the following hypothesis:

H5: Top management support will have a positive influence on the effective use of Bl.

Data-Driven Culture: Data-driven culture (DC) refers to the collective beliefs, standards or practices among
individuals in an organization that prioritizes using factual data in their decision-making processes (Ali & Miah,
2018; Alkraiji, 2020). Various studies have demonstrated that organizations cultivating DC have increased
employees' confidence to make informed decisions using data (Kiu & Chan, 2023; Medeiros et al., 2020; Triono
etal.,, 2023). However, studies on the relationship between DC and the effective use of Bl remain limited (Trieu,
2023). Consequently, the proposed hypothesis is:

H6: Data-driven culture will have a positive influence on the effective use of BI.
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Authoritative Factor

Data Quality: Data quality (DQ) refers to the fitness of available data stored in a data warehouse and leveraged
for analysis and reporting (Wixom & Watson, 2001). BI studies indicate that DQ is critically important as it
directly affects information accuracy, credibility and trustworthiness, eventually impacting decisions (Al-
Okaily et al., 2023; Torres & Sidorova, 2019; Trieu, 2023). A recent empirical study shows that DQ positively
affects Bl usage and subsequently influences user performance (Mudau et al., 2024). These conclusions thus
allow the following hypothesis:

H7: Data quality will have a positive influence on the effective use of BI.

Service Quality: Service quality (SVQ) pertains to the quality of support and assistance given by the authority
that oversees and manages the BI system, either in technical or administrative aspects. It includes
responsiveness, professionalism and corresponding skills (Delone & McLean, 2003; DeLone & McLean, 2016).
Research shows that SVQ positively affects users' intention to use BI (Alkaabi & Kassim, 2023) and system
usage (Mudau et al,, 2024). Therefore, the hypothesis proposed is:

H8: Service quality will have a positive influence on the effective use of BI.

Training Quality: Training quality (TQ) is defined as a process of educating users to enhance their knowledge,
skills and proficiencies in using the system (Merhi, 2021). Literature reveals that insufficient, unsuitable, and
poor trainers are reasons for user resistance to Bl usage (Ain et al., 2019). Since BI is a dynamic system
involving various user characteristics, TQ is essential in motivating and influencing system usage. Thus, the
study proposed:

HO9: Training quality will have a positive influence on the effective use of BI.

Effective Use and Individual Job Performance

System usage has become an essential dimension in numerous IS studies and is a significant predictor of IS
success (DeLone & McLean, 2016). Recent studies have emphasized the need to transcend beyond simplistic
measures and proposed a more comprehensive method for measuring system usage (Trieu, 2023; Trieu et al,,
2022). Consequently, the overall success of an organization relies on each individual's job performance in
achieving the goals and objectives. In the context of B, individual job performance is described as the extent to
which the system impacts decision-making quality and enhances overall work performance (Mudau et al,,
2024; Trieu, 2023). Nevertheless, prior studies examining the relationship between system usage and
individual impact yield inconclusive findings (Jeyaraj, 2020b). In addition, measuring the effective use of BI
remains understudied (Torres & Sidorova, 2019; Trieu, 2023). Asserting that the actual rewards and benefits
of IS can only be achieved through the effective use of the system, thus the proposed hypothesis is:

H10: Effective use of Bl will have a positive impact on individual job performance.

5. Implications

The proposed conceptual framework, developed through extensive literature analysis, would pave the way for
validation through future empirical examination. The discussion and propositions of the framework offer a
fresh theoretical perspective on BI studies. It also fills the research gaps and addresses prior research
suggestions, particularly on post-adoption usage and individual impact. Practically, by focusing on the public
sector, this research could provide valuable insights for policymakers, administrators, and system developers
to reflect and formulate more effective strategies to ensure that the investment of IS made in public
organizations is fully optimized and yields beneficial impacts.

Conclusion and Recommendations

The emergence of big data has prompted many governments, including Malaysia, to invest in BI technologies
in public offices to obtain the advantages. Unfortunately, the adoption often faced obstacles in reaping the
actual benefits. The topic has also gained considerable concern among scholars, highlighting the issues and
gaps in the research. Hence, grounded on robust theoretical models, the paper thus presents a new conceptual
framework for examining the determinants and impact of effective use of Bl at the individual level in the public
sector. The novelty of the model would provide a fresh foundation for ongoing empirical validation to expand
the knowledge in the field while also offering practical insights to stakeholders. The limitations of this article
include its inability to draw definitive conclusions on the effectiveness of the proposed model, which will
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require further validation through empirical research. As highlighted in the gaps, future research on BI should
prioritize understudied areas, such as examining the end-user level, post-adoption usage and unexplored
domains like the public sector.
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