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INTRODUCTION

Organizations in practically every industry, including the public sector with vast amount of data, are
paying attention to leveraging data to obtain a competitive edge. Manual analysis has a hard time keeping
up with the volume and diversity of data; in some circumstances, it's even outpaced the capabilities of
traditional databases (Fayyad, U. and Stolorz, P., 1997). In parallel, techniques for integrating datasets have
been developed and computers have become substantially more powerful, enabling deeper and more
comprehensive analysis than was before possible. The confluence of these occurrences has led to an
increase in the usage of data science within organizations.

Analytics and decision aids work to improve the quality of decisions by utilizing communication
technologies, gathering and processing data, assisting in the analysis of data and documents, using
quantitative models to identify and solve problems, completing tasks related to the decision-making
process, and offering guidance (Maryam, G.,2019). As the unstructured and semi-structured decision-
making exercises are complex and uncertain by nature, traditionally, technologically oriented decision aids
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have supported only a portion of an organizational or individual decision process. In order to supply input
or data, choose how to process it, interpret the results, or make a decision, the user is expected to interact
with the system in some way. In other words, the system should support the decision-ability makers to
reason. These tools are generally supported by studies of human-computer interaction and statistical,
mathematical, and computer science research on problem identification and solution (Shim et al., 2002).
Business intelligence, analytics, and big data are relatively new fields that have emerged as a result of
technological advancements in areas like artificial intelligence, data capture and storage, cloud computing,
virtualization, and network speed.

The Sustainable Development Goals (SDGs), which serve as the basis for the new development agenda,
were adopted by the globe in 2015. An emphasis on inclusive, participatory development that leaves no one
behind is necessary to achieve these goals, which call for combined action on social, environmental, and
economic concerns. There is still a lack of essential data for national, regional, and global development
policies. Many governments still lack access to sufficient information about their whole population. This is
especially true for the poorest and most marginalized individuals, the same people on whom policymakers
must concentrate if they are to eliminate extreme poverty and all emissions by 2030 while also leaving no
one behind. Big data can reveal social inequalities that were previously concealed. Women and girls, for
instance, who frequently labor in the unorganized economy or at home, face societal restrictions on their
mobility and are underrepresented in both private and governmental decision-making.

‘Public Service Malaysia is the largest employer employing about 1.7 million of Malaysia’s total
workforce’ (Malaysian Public Service Department, 2021). To unleash this population's full potential for the
benefit of the populace and the stakeholders they serve, it must be efficiently and effectively activated and
governed. Each day every new decision is being made in order to operate. The Public Sector Big Data
Analytics Pilot Project was introduced by the Malaysian government in 2014, concurrent with the Big Data
phenomenon and the government's goal to advance ICT services (MAMPU, 2016). The Ministry of
Communications and Multimedia in collaboration with the Modernization Unit Administration and
Management of Malaysia (MAMPU) and Malaysia Digital Economy Corporation (MDeC) lead the
implementation of Malaysia’s Big Data Analytics (BDA). It is also established that the Ministry of
Communications and Multimedia will develop Malaysia’s Big Data Framework in collaboration with
MAMPU and MDeC. MAMPU and MDeC to collaborate in the implementation of the Public Sector Big
Data Analytics Pilot Project, and MDeC to lead in the inception of Private Sector BDA (MAMPU 2016).
However, the adoption of BDA remains uneven, with limited empirical evidence on how BDAC influences
strategic decision-making. Despite its potential, many public organizations struggle to implement BDA
effectively due to gaps in management expertise, governance structures, and cultural alignment. This study
addresses the critical question: How can Malaysian public organizations develop and leverage BDAC to
improve strategic decision-making? It seeks to fill the gap in understanding the interplay between BDAC
dimensions and decision-making processes, emphasizing the moderating role of CI. By proposing a robust
conceptual framework, this research contributes to both academic discourse and practical applications in
public administration.

According to Malaysia Digital Economy Corporation (MDEC), Malaysia's big data analytics (BDA)
industry is anticipated to increase from US$1.1 billion in 2021 to US$1.9 billion (about RM7.85 billion) in
2025. With the help of government policies and other MDEC-led capacity-building initiatives with regional
and international partners, MDEC has worked to better prepare the local labor force for jobs that are rapidly
growing in the digital sector, such as programming, data science and analytics, and online content creation.

LITERATURE REVIEW
Big Data Analytics (BDA)
Big data analytics has attracted a lot of interest recently for its potential to guide organizational decision-

making (Mikalef et al., 2020). In order to learn vital information that will offer them a competitive
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advantage, more and more businesses are speeding up the deployment of their big data analytics programs
(Constantiou et al., 2015). Big data has been considered the new frontier for innovation, competition, and
productivity by several practitioners and experts (Manyika, J. et al., 2011), while others have even asserted
that it is a revolution that will change the way we think, live, and work (Walker, 2014).

Significant advancements in methods and technology for data storage, processing, and visualization
have been reported in response to the fast growth of data volume, velocity, and diversity. Nevertheless,
empirical studies on the competitive advantages that big data analytics may provide are still developing,
and there is a widespread dearth of knowledge on the processes through which such investments lead to
competitive performance (Gupta and George, 2016). This result is rather unexpected given the influx of
businesses entering the big data analytics market (SAS, 2013). Additionally, there is little study on how
firms should continue integrating big data analytics into the organizational structure, and there is also
limited understanding of which organizational competencies should be strengthened in order to maximize
investment returns (Mc Afee, 2012).

Up until this point, the majority of reporting on the business usefulness of big data has come from
consulting companies, the media, and individual case studies that lack theoretical understanding (Gupta
and George, 2016). As a result, there is no consensus on how businesses should handle big data efforts, and
there is insufficient empirical evidence to back up the assumption that these expenditures provide any
discernible commercial benefit (Mikalef, P. et al 2018). While big data analytics has generally been seen
as a groundbreaking technical accomplishment in both academic and commercial circles (Davenport et al,
2012), the question of whether and under what circumstances such technologies may result in improved
competitive performance is still up for dispute (Abbasi, A. et al 2016). Arnott and Pervan (2016) warn
against big data programs that are too optimistic, although more research is being done on the conflicts that
businesses have when trying to use big data to improve their decision making and competitive performance
(Giinther, 2017).

Big Data Analytics Capability (BDAC)

In general, the big data phenomenon has given rise to two significant analysis and development areas.
One of them is concentrated on aspects of the computational and technological infrastructure, specifically
technical and data analysis challenges, and has been termed “Big Data Analytics” (BDA) (Dong and Yang,
2018). The second field of research is known as BDA capability and it deals with the challenges presented
by managing and incorporating big data into organizational operations (Gupta and George, 2016).

BDA is referring to a comprehensive method of analyzing and using big data to produce value (Wamba
et al., 2017). It is increasingly seen as a crucial element to increase effectiveness and efficiency, with both
operational and strategic potential. According to Wamba et al. (2017), the flexibility of the BDA
infrastructure, the management capabilities, and the personal expertise capabilities of the BDA are the three
main factors that determine BDA capability. BDA connectivity, compatibility, and modularity are all
aspects of the flexible BDA infrastructure. Technical knowledge, technology management competence,
business knowledge, and relationship knowledge are all included in the BDA personal expertise
competency (Akhtar et al., 2018; Wamba et al., 2017). One of the best-constructed models is the BDA
capacity construct created by Wamba et al. (2017).

Literature, however, also cites culture, talent management, and leadership as key contributors to BDA
management competency, particularly for decision-making (Shamim et al, 2019). Big data
experimentation, contextualization, democratization, and execution were introduced to the big data
management capacity architectured by Shamim et al. (2019b) and Zeng and Glaister (2018). All of these
elements allow firms to make data-driven decisions, or decisions based on data. BDA is now a recognized
factor in organizational performance (Germann et al., 2014). BDA enables businesses to assess their plans
using data (Amankwah-Amoah, 2016). BDA is becoming a very important part of the decision-making
process and enabling businesses for data-driven decision-making. (Hagel, 2015; Janssen et al., 2017).
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Data's source, collection, storage, handling, and analysis are central to theoretical and empirical
breakthroughs in BDA. They are elements that are not unfamiliar to the organizational setting but that take
on a new and complicated taking into account the enormous rise in data generation. This is due to the ease
with which data is generated, as well as the variety of sources of origin, including telemetry, sensors, GPS,
and the widespread use of technological devices, including smartphones connected to social networks,
among others, which together constitute a continuous, very reliable source of data. Scholars have so far
specified seven categories or traits to help identify the primary problems of BDA (Mikalef et al., 2018;
Sivarajah et al., 2017; Chen et al., 2013; Barnaghi et al., 2013). Volume is the initial feature of BDA. This
characteristic relates to data size, which is relevant to big data since it is growing exponentially and presents
difficulties for data storage, acquisition, and processing, and necessitates significant expenditures on
technical infrastructure (George et al., 2016). The difficulty of data heterogeneity, which includes audio,
video, text, and pictures, is connected to the second characteristic of BDA, variety (Constantiou and
Kallinikos, 2015). The speed with which data may become out-of-date, which makes it difficult to design
new tools for data analysis, is the third feature. In certain circumstances, this velocity even necessitates
real-time analysis (Sivarajah et al.,2017; George et al., 2016). Veracity, which is associated with data
quality and refers to the veracity and dependability of the data and its sources as a guarantee for its possible
use, is in the fourth position. Visualization, which is the capacity to convey facts in meaningful ways, is the
fifth quality (Seddon and Currie, 2017). The value of the big data gathered for an end user and its
contribution to enhancing performance in the case of businesses make up the sixth attribute (Sivarajah et
al., 2017; Gandomi and Haider, 2015). The continual and quick change in data meaning and interpretation
is the seventh and last aspect of BDA (Seddon and Currie, 2017; Sivarajah et al., 2017).

In contrast, a company's management skills are referred to as having a BDA capacity, which is the
ability to continuously use and deploy big data resources with the strategic aim of creating value and forging
a competitive edge for the organization. (Wamba et al., 2017; Garmaki et al., 2016; Gupta and George,
2016; Kiron et al., 2014). The literature identifies three resource types that take the BDA capabilities into
account. In the first resource category, tangible resources and infrastructure, the emphasis is on the value
of data as a resource, taking into consideration its origin, collection, and environment, as well as
components related to the physical and technical infrastructure needs that permit effective data utilization.
This efficiency is made possible by improved database technology, and efficient data handling is ensured
by a more durable infrastructure that is tailored to the enormous volumes of big data. In order to make the
necessary investments in big data initiatives, which take enough time to accomplish and produce the desired
yield, the organization must conduct the necessary analysis (Wamba et al., 2017; Gupta and George, 2016).

The second category, which is divided into two groups, is intangible resources whereby programming,
machine learning, artificial intelligence, statistical analysis, data cleansing, and extraction, as well as the
capacity to pick up and comprehend new technology trends, make up the first group of individuals with the
technical skills needed for big data. The second category consists of persons with expertise in big data
management, and who is in charge of organizing implementing, and managing big data-related processes
and resources, as well as, perhaps more crucially, who are aware of the various ways that the organization
can use the knowledge collected from big data (Wamba et al., 2017; Gupta and George,2016).

Intangible resources, which represent the significance of two specific features, make up the third group:
the first is a data-driven culture, which enables managers at all levels of the organization to make their
decisions on the facts that the data suggests rather than acting intuitively based on prior experiences; The
second intangible resource is organizational learning, which suggests that businesses with developed
capabilities explore, accumulate, share, and transform knowledge possess a key inventory of valuable
knowledge, very useful when contextualizing and validating the results from big data. In other words, high
levels of organizational learning allow for the synthesis and confirmation of information drawn from
massive data, facilitating the ability to make well-informed decisions (Gupta and George,2016).
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PROPOSED FRAMEWORK DEVELOPMENT

After careful consideration of previous literature, a research framework has been proposed in this study.
The purpose of the conceptual framework is to facilitate a logical understanding between variables and
problems situations and studies that cover independent variables, moderating variables and dependent
variables as discussed in the sub-section.

Management Capability

Even though data today dominates corporate reality, senior executives and managers still rely on their
gut feelings to make decisions in the majority of organizations (Kiron, et al., 2014) and especially in public
organization. In many organizations, making ground-breaking choices still prioritizes the highest-paid
employee's judgment about data (McAfee and Brynjolfsson 2012). However, research suggests that leaders
and managers should begin integrating data-based insights into their personal experiences and work to put
their faith in data-based recommendations. Therefore, executives must gain a general understanding of
analytical techniques in order to understand why recommendations based on analytics may differ from their
own experience. (Ransbotham et al. 2015).

According to academics, the management team's expertise, readiness, and openness, as well as past
experience making choices based on analytics, are all essential, but underrated, elements for company
success in the Big Data era (Olszak 2014). It's critical to realize that businesses don't outperform rivals "just
because they have more or better data," but rather because their executives know how to use it. (McAfee
and Brynjolfsson 2012). According to research, it is crucial to spend money developing management skills
since managing people at all levels of an organization's structure presents a higher managerial challenge
than the actual technical one of employing big data (Yasmin et al. 2020, p. 2). To meet the challenge of
successfully implementing BDA, an organization must improve the individual competencies of certain
people or roles, such as leadership, coordination, decision-making, and control. The term "management
capability” serves to condense these talents. According to Gupta et al. (2019), organizational contexts have
a strong hold on leadership styles, which are a reflection of the traits among the pertinent executives (Pedro
etal. 2019).

An effective leader should possess managerial abilities, business expertise, and general comprehension
of analytical concepts. First and foremost, managers must help operational and business departments work
together inside a company (Cragg et al. 2011), considering that most cross-functional contact in the context
of BDA is unexplored and presents a number of difficulties (Arunachalam et al. 2018). The development
of exceptional human big data abilities may result from forging cooperative working relationships between
data managers and functional managers, which is equally important (Gupta and George, 2016). In addition,
having a strong grasp of impending data-related trends, such as changes in customer behaviour, and having
a keen sense of analytics are all helpful in producing ideas for how to employ analytical approaches
effectively (Olszak 2014). (Elbashir et al. 2013). Executives must also possess industry knowledge of best
practices and rivals in order to dedicate adequate resources to analytical projects (Ciampi et al. 2021). Last
but not least, CEOs want a broad analytical understanding of BDA. Making the right decisions requires the
capacity to comprehend, interpret, and properly evaluate data outputs (Shamim et al. 2019).

Coordination as well as the distribution of resources and the management of information is a particularly
important ability for senior management in a BDA situation. (Hao et al. 2019). Managers of a company
must coordinate BDA efforts in a highly dynamic environment in accordance with both formal and informal
policies and procedures (Shokouhyar et al. 2020). (Kim et al. 2012). Determining the necessary IT
infrastructure in accordance with the needs of the company is therefore crucial (Elbashir et al. 2013), as it
allows for the allocation of actual resources, the formation of a team of functional and analytical experts,
and the provision of unambiguous decision-making guidance (McLaughlin 2017). To reduce the workload

for employees, managers must organize activities and coordinate efforts (Akter et al. 2020). Furthermore,
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executives are responsible for facilitating the necessary cultural transformation while implementing BDA
by ensuring an open and direct information exchange among all concerned personnel (Kiron et al. 2014).

According to Rialti et al. 2019, regular cross-functional gatherings promote interpersonal dialogue and
frank functional debate, which improves the use of analytics and, in turn, the quality of the executives'
decision-making recommendations based on derived data insights. Consequently, set the company out from
rivals (Wang and Hajli, 2017). Executives should actually comprehend and apply these decision-making
patterns in their daily job. Executives frequently need to reconsider their methods and adjust to a new way
of working when making decisions that are based on data recommendations rather than personal opinions
(Dubey et al. 2018). Organizations should ultimately reach a point where managers are confident in the
data-driven judgments they have made. Consequently, it is fundamental to strike a balance between one's
own evaluation and the findings of the analysis (Kiron et al. 2014). Additionally, it's critical that CEOs
exhibit a great propensity for analytical thinking coupled with the capacity to understand complex analyses
(Mikalef et al. 2020a). In order to sustainably anchor data-supported decision processes in organizations
(Upadhyay and Kumar 2020), processes must be appropriately structured, decision bodies must be clearly
assigned, and escalation levels must be transparent (McLaughlin 2017).

BDA's expensive investment expenses are justified by the value produced by better decisions
(Shokouhyar et al. 2020). Certain competencies that can be ascribed to a single person or function as part
of the development of management competencies. Executives need a number of diverse talents to manage
BDA projects because there are so many parties involved. Both the capacity to direct and lead others as
well as the coordination and control of resources are necessary talents. Since BDA is a relatively new
concept for many firms, it is especially crucial to guide employees through the transformation while keeping
a clear strategic goal in mind. Management abilities are a crucial component of a BDA project's success.

Culture And Governance Capability

No matter the position, all employees behave in accordance with their own moral principles, standards,
and unspoken external expectations. The cultural norms for all company actions are formed by these
implicit rail guards (Shamim et al. 2020). Due to a discrepancy between the organization’s current culture
and skills and the new strategies to properly use analytics, many firms struggle to implement BDA
successfully (Barton and Court 2012, p. 82). The importance of regulatory systems as basic rules for the
strategic direction of a firm and the values of its employees, attitudes, and standards is becoming more and
more clear (Vidgen et al. 2017).

The organization's governance contains a summary of these rules and guidelines. Politics and Culture
Capability encompasses an organization's capacity to create a BDA-related culture, morals, and values
involving norms and rules for governance as well as for the efficient management of BDA. In the context
of BDA, corporate culture refers to the culture and atmosphere of the organization, and the commitment as
well as adaptability of senior management.

The business strategy, vision, and goal must be the source of values, norms, tacit behaviors, and artifacts
in order for them to effectively and subtly influence employee behavior and foster a data-trusting
environment (Olszak 2014). The ability of top management to truly follow data-driven decision rather than
their intuition and to modify previous judgments if data analysis is successful is a critical component of a
data-driven workplace (Mikalef, P., et al. 2018).

A data-driven culture is also characterized by upper management's strong commitment to data-driven
decision-making (Chen et al. 2015; Gong and Janssen 2020). The acceptability and engagement of
employees are strengthened when initiatives and analytical activities are supported at the highest levels of
the organization (Cao et al. 2019; Chen et al. 2015). Persuasive Executives who view data as an asset and
perceive the necessity of integrating BDA into the broader corporate strategy has a good impact on the
success of BDA implementation. (Dubey et al., 2018) (Kiron et al. 2014). Analytical methodologies may
become a political issue if senior management buy-in is lacking; as a result, BDA projects won't get off the
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ground (Arunachalam et al. 2018). Finally, organizational readiness to change is a significant aspect of
corporate culture since an uncertain environment requires businesses to continually enhance analytical
processes and methodologies as well as get rid of present organizational and psychological obstacles (Ngo
et al. 2020)(Bharadwaj 2000).

For businesses or organizations to succeed, best practices across organizational units must encourage
people to adopt an agile and flexible mentality (Olszak 2014). The most important thing is to realize that
information and data are both extremely valuable resources (Galbraith 2014). For all of the aforementioned
facets of BDA, regulatory rules must be established through contract governance, information governance,
and internal policies. First, in terms of gathering and utilizing external data, effective stakeholder
management and committed communication are crucial. (McLaughlin 2017). Therefore, it is crucial to have
contractual governance to guarantee a constant flow of high-quality, relevant data (Shamim et al. 2020). To
guarantee this high level of quality, contracts and agreements with providers of big data must include
precise roles and procedures (Janssen et al. 2017). Second, information governance controls how any sort
of information is handled and strengthens companies' pertinent competencies with reference to “the
creation, capture, valuation, storage, usage, control, access, archival, and the deletion of information and
related resources over its life cycle” (Mikalef, P. et al., 2020). Third, internal governance factors that affect
the development of trust among organizational entities consist of internal procedures and frameworks
(Munodawafa and Johl 2019), ethics (Ngo et al. 2020), processes, and policies (Bhatt and Grover 2005), as
well as internal communication and knowledge sharing (Shabbir and Gardezi 2020). An organization must
experience transformational changes in several areas in order to implement BDA. This change has a
significant impact on values, norms, and corporate culture. It is necessary to change current systems of
values and norms, especially in relation to data exploitation (Zubof 2015). The effective management of
this cultural transformation is facilitated by the presence of defined governance and organizational norms.

Continuous Improvement (CI)

Continuous improvement (CI) is a concept that implies a sustained effort to enhance various activities
and structures in an organization. This involves constantly attempting to make small steps towards
increasing efficiency, quality, and production outputs. In public organizations, CI is crucial in the
development of learning organization, and organizational change and to meet the changing needs of the
customers. Several tools and techniques like Lean, Six Sigma and Total Quality Management (TQM) have
been proven to enhance performance in different industries including healthcare, education, and public
administration. This philosophy is based on the assumption that organizations can always become better
regardless of their performance at a given point in time. As pointed out by Nadeau (2017), CI entails the
continuous assessment and enhancement of processes and this is more so in public organizations that are
under immense pressure to deliver and answer to the expectations of their customers.

The CI approach also integrates the participation of all the employees in the improvement process, to
ensure commitment and ownership towards the organization’s performance. Several techniques have been
developed to help organizations implement CI, each with its own approach and toolkit for identifying
problems and generating solutions.
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Figure 1: Conceptual Framework

Based on figure 1 above, shows that there are three (3) dimensions of Big Data Analytics Capability
(BDAC) namely; Management Capability (MC), Governance Capability (GC), and Culture Capability
(CC). The dependent variable is Strategic Decision Making (SDM) in Malaysian Public Organizations and
Continuous Improvement (CI) as a mediator. The main aim of this proposed framework is to measure the
relationship between the BDAC and Strategic Decision Making by having Continuous Improvement as a
mediator variable.

CONCLUSIONS

In conclusion, the components of Big Data Analytics Capability methods have been evaluated, and a
framework has been developed. The framework will serve as a guide and aid in enhancing Big Data
Analytics practices methods in organizations from the point of view of public services in general.
Enhancing strategic decision-making in Malaysian public organizations necessitates a transformative
approach that integrates Continuous Improvement (CI) and Big Data Analytics (BDA) capabilities. The
framework proposed in this paper addresses existing gaps in governance and operational efficiency while
promoting agility and ensuring sustainable growth. By leveraging the power of data analytics and fostering
a culture of continuous improvement, public organizations can significantly enhance their decision-making
processes, leading to better resource allocation, improved service quality, and heightened accountability.
The integration of CI and BDA is particularly relevant in the context of Malaysian public organizations,
where the need for efficient governance and responsive service delivery is paramount. As highlighted by
Ongena and Davids Ongena & Davids (2023), the development of big data analytics capabilities within the
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public sector can lead to improved governmental performance. This aligns with the growing recognition of
the potential of big data to transform public administration, enabling organizations to make data-driven
decisions informed by real-time insights. Furthermore, the ability to analyze large volumes of data allows
public organizations to identify trends, forecast future needs, and allocate resources more effectively.
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