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ARTICLE INFO ABSTRACT

Digital transformation requires organizations to manage large, diverse,
and high-velocity data to support effective decision-making. Big Data
Analytics (BDA) plays a strategic role in this process through its ability
to transform raw data into valuable insights for organizations. This
study aims to analyze strategies for optimizing BDA in the digital
transformation era by emphasizing the integration of technology,
Keywords: information systems, and organizational capabilities. The research
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determined by three key synergies: (1) robust and scalable technology,
(2) integrated and secure information systems, and (3) adaptive and
strategy. innovative organizational capabilities. The integration of these three
aspects enables organizations to enhance operational effectiveness,
strengthen competitiveness, and accelerate the success of digital
transformation. Therefore, optimizing BDA is not merely a matter of
technological implementation but a comprehensive transformation of
how organizations think, make decisions, and create value in the digital
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INTRODUCTION

Digital transformation has become a strategic priority for organizations across various
sectors in responding to technological disruption and the constantly changing market dynamics.
In this context, Big Data Analytics (BDA) serves as a key catalyst that enables organizations to
manage and analyze data of large volume, high velocity, and diverse variety to support more
effective decision-making.

Waller and Fawcett (2013) describe BDA as a game changer in operations management
because of its ability to replace conventional business models with data-driven approaches. Akter
etal. (2016) also emphasize that the ability of BDA to enhance organizational performance largely
depends on its strategic integration with information systems and business processes. However,
other studies (Mikalef et al., 2018; Glinther et al., 2017) reveal that not all organizations are able
to derive optimal value from BDA implementation due to limitations in infrastructure, analytical
competence, and the absence of an integrated data strategy.

Based on these phenomena, there is an urgent need to understand how Big Data Analytics
can be optimized to support the success of digital transformation. This optimization not only
involves the adoption of technology but also the alignment of strategy, the strengthening of
information system management, and the readiness of human resources.

Therefore, the purpose of this study is to analyze strategies for optimizing Big Data
Analytics in the era of digital transformation, emphasizing how the integration of technology,
information systems, and organizational capabilities can enhance competitiveness and the
effectiveness of digital transformation across various sectors.

Optimizing Big Data Analytics in the Era of Digital Transformation. Sipra Barutu
80


mailto:barutusipra@gmail.com

S’ https://jurnal.seaninstitute.or.id/index.php/jukomi JU_KOM'

Jurnal Komputer Indonesia (JU-KOMI)
Volume 3 No 02, 2025 E-ISSN: 2963-0460

In

METHOD

Research Approach

This study employs a descriptive qualitative approach using a literature review method.

This approach was chosen because the focus of the research is to analyze and synthesize concepts,
theories, and previous research findings related to strategies for optimizing Big Data Analytics
(BDA) in supporting digital transformation. This approach allows the researcher to understand
the phenomenon conceptually and identify patterns of relationships among technology,
information systems, and organizational capabilities within the context of BDA implementation
across various sectors.

Types and Sources of Data

The data used in this study consist of secondary data obtained from various academic

sources and scientific publications. The data sources include:
1. National and international scientific journals discussing BDA, information systems

management, and digital transformation (for example: Journal of Business Research,
Information & Management, Journal of Strategic Information Systems).
Recent empirical research such as the study by Iska Asri Agustin (2025) in the Jurnal [Imu
Manajemen Retail (JIMAT), which examines the relationship between BDA, information
systems management (ISM), and organizational readiness in Sukabumi.
Industry and technology reports such as Deloitte Insights (2023), TechRadar (2025), as
well as publications from the OECD and the World Economic Forum on global
digitalization trends.
Books and scientific proceedings related to theories of digital transformation, information
systems, and data-driven management.

The range of literature sources used spans from 2018 to 2025 to ensure relevance to the

most recent developments in the fields of data analytics and digitalization.

Data Collection Techniques

1.

The data in this study were collected through the following stages:

Literature search was conducted using academic databases such as Google Scholar, Scopus,
and ResearchGate with keywords including Big Data Analytics, Digital Transformation,
Information Systems Integration, and Organizational Capability.

Literature selection was carried out based on inclusion criteria, namely sources that are
directly related to the research topic and have been cited at least ten times to ensure
credibility.

Literature classification was conducted by grouping the selected sources into three major
themes: (a) integration of technology and information systems, (b) organizational
capability and data culture, and (c) the impact of BDA on competitiveness and digital
effectiveness.

Content analysis was performed on each selected study to identify key concepts, models,

and empirical findings relevant to the research objectives.

Data Analysis Techniques

The data obtained were analyzed qualitatively using content analysis and thematic analysis

approaches. The analytical steps applied in this study include:

1.

Data reduction: selecting and extracting key information from various literature sources,
such as research variables, conceptual models, and main findings.

Thematic categorization: grouping the reviewed studies into three major themes: (1) the
role of BDA in digital transformation, (2) the integration of BDA and information systems,
and (3) the strengthening of organizational capabilities.
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3. Synthesis of theories and findings: comparing previous research results to identify
similarities, differences, and research gaps.
4. Interpretation of results: linking the synthesis to practical contexts—specifically, how BDA
optimization strategies can strengthen organizational competitiveness in the digital era.
This analysis is interpretative in nature, aiming to develop a conceptual framework that
explains the relationship between technology, information systems, and organizational
capabilities in supporting the effectiveness of digital transformation.

Validity and Reliability of Data
To ensure the validity and reliability of the findings, the following steps were undertaken:

1. Source triangulation, by comparing results from various journals and reports to avoid bias
toward a single study.

2. Critical evaluation of literature sources, to ensure the scientific quality and relevance of
publications (by checking DOI, publication year, and journal indexation).

3. Verification of concepts and theories, by comparing the analysis results with theoretical
models such as the Resource-Based View (RBV) and Dynamic Capability Theory, which are
commonly applied in studies on BDA and digital transformation.

Through these steps, the analytical results can be scientifically justified and serve as a
foundation for developing conceptual models as well as for future empirical research.

RESULTS AND DISCUSSION
The Strategic Role of Big Data Analytics in Digital Transformation

The results of the literature review indicate that Big Data Analytics (BDA) is a core
component in the success of digital transformation across various sectors, including business,
government, and education. Through its ability to manage large volumes of data, BDA enables
organizations to understand user behavior patterns, identify new market opportunities, and
improve operational efficiency.

Waller and Fawcett (2013) describe BDA as a game changer in strategic decision-making
because it allows for accurate, data-driven predictions. In the context of digital transformation,
BDA serves as a bridge between raw data and organizational strategy. Through descriptive,
diagnostic, predictive, and prescriptive analyses, organizations can create business environments
that are adaptive and responsive to technological and market changes.

However, studies by Giinther et al. (2017) and Mikalef et al. (2019) emphasize that many
organizations fail to gain maximum business value from BDA due to a lack of organizational
readiness and insufficient integration among information systems, business strategies, and data
analytics. Therefore, optimizing BDA requires not only technological investment but also
synchronization with information management systems and the enhancement of human resource
capabilities.

Integration of Technology and Information Systems in BDA Optimization

The success of BDA in supporting digital transformation largely depends on the extent to
which the integration between analytical technology and information systems (IS) is
implemented. Based on the findings of Iska Asri Agustin (2025), information system management
has a significant influence on the success of digital transformation and organizational readiness,
whereas BDA itself has not yet shown a strong direct impact. This finding suggests that without a
solid information system foundation, the implementation of BDA is unlikely to achieve optimal
results.

A well-developed information system serves as an “intelligent infrastructure” that connects
data, processes, and technology. The integration between BDA and IS can be realized through
several strategic steps:
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Table 1. Key Strategic Actions for Achieving Integration between BDA and IS

Strategic Step Description Main Objective Impact on BDA
Effectiveness
1. Unification of Integrating To improve data Accelerates data

Data Architecture
and Information
Systems

2. Utilization of
Cloud and Edge
Computing

3. Implementation
of Data Governance
and Information
Security

various data
sources into a
single, unified
analytical
ecosystem.

Using cloud
platforms and
edge-based
processing for fast
and flexible data
analysis.
Establishing
policies,
standards, and
monitoring
mechanisms for
data and analytical
systems.

consistency and
eliminate data
silos.

To accelerate data
processing and
enhance analytical
scalability.

To ensure the
reliability,
consistency, and
security of
organizational
data.

access, broadens the
scope of analysis,
and enhances result
accuracy.

Supports real-time
analysis, improves
resource efficiency,
and increases
adaptability to data
changes.

Enhances user trust,
prevents analytical
errors, and protects
organizational
privacy and
reputation.

With strong integration, organizations are able to create a fully data-driven decision-
making system (an end-to-end decision ecosystem), rather than merely conducting isolated

partial analyses.

Strengthening Organizational Capabilities in BDA Implementation
In addition to technological and information system aspects, the success of Big Data
Analytics (BDA) optimization is also determined by organizational capability. Based on the

Resource-Based View (RBV) approach proposed by Bharadwaj (2000) and reinforced by Mikalef

et al. (2018), an organization’s capability to manage data serves as a competitive advantage that
is difficult for competitors to replicate.
Table 2. Organizational Capabilities in Managing Data as a Competitive Advantage

Capability Description Strategic Role in BDA
Dimension
1. Technological Encompasses information Provides the technical
Capability technology infrastructure, foundation for BDA

2. Managerial
Capability

analytical tools, system

integration, and the

organization’s ability to manage

big data effectively.

Refers to the ability of leaders
and managers to formulate data-
driven strategies, allocate
resources efficiently, and

implementation, enables real-
time data processing, and

supports the scalability of

analytical systems.

promote a culture of innovation
throughout the organization.

Ensures that BDA analytical
outcomes are directly linked to
business strategies and
effective decision-making.
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Capability Description Strategic Role in BDA
Dimension
3. Human Involves analytical competence, = Enhances the organization’s
Resource & data interpretation skills, and ability to interpret,
Talent individual readiness to adaptto  understand, and implement
Capability technology and digital change. analytical insights in a practical

and innovative manner.

These three dimensions work synergistically to form the organizational strength needed to
manage data strategically. Technological capability serves as the foundation that provides the
tools for data analysis and integration, managerial capability directs the utilization of analytical
results into organizational strategies, while human resource capability acts as the main driver
that ensures data is truly used to create business value and innovation.

Organizations that successfully develop these three dimensions will be able to transform
data into a strategic asset, accelerate adaptation to technological changes, and strengthen their
competitive position in the digital era. Therefore, strengthening organizational capabilities is not
merely a technical support factor but a fundamental element in achieving sustainable and
effective optimization of Big Data Analytics.

According to Deloitte Insights (2023), organizations that invest in analytical training and
digital talent development demonstrate 2.5 times higher productivity compared to those focusing
solely on technological infrastructure. This finding highlights that human factors and digital
leadership are key components in the strategy for optimizing BDA.

Strategies for Optimizing Big Data Analytics in the Era of Digital Transformation
Based on the results of literature analysis and empirical studies, strategies for optimizing
Big Data Analytics can be categorized into three main dimensions:
1. Technological Dimension
Organizations need to ensure the readiness of their infrastructure and analytical
technologies through the following actions:
a. Adoption of cloud-based analytics to support scalability and cost efficiency.
b. Integration of Artificial Intelligence (AI) and Machine Learning (ML) in predictive
analysis to enhance decision-making accuracy.
c. Implementation of centralized data lakes and data warehouses to store and process
data more efficiently.
These steps enable data from various sources to be accessed and analyzed in an integrated
manner, generating high-value strategic insights.
2. Information Systems and Governance Dimension
The optimization of BDA will not be effective without an integrated information system and
proper data governance. Key strategies within this dimension include:
a. Strengthening the data governance framework to ensure data quality, security, and
consistency.
b. Implementing Business Intelligence (BI) and Decision Support Systems (DSS) as
strategic interfaces between data and decision-makers.
c. Promoting cross-departmental collaboration through digital platforms that facilitate
data-based information exchange.
This approach ensures that analytical outcomes are genuinely utilized in strategic decision-
making, rather than merely serving as statistical reports.

Organizational Capability Dimension
To ensure that BDA delivers tangible impact, organizations must strengthen their internal
capability aspects through the following measures:
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a. Developing data literacy across all organizational levels so that every employee can read,
interpret, and utilize data to support their tasks.
b. Establishing multidisciplinary analytics teams that combine the expertise of data scientists,
business analysts, and system developers.
c. Enhancing digital leadership that can guide data-driven and innovation-oriented
organizational strategies.
Through this approach, organizations can ensure that digital transformation occurs not
only in the technological aspect but also in mindset, work culture, and business strategy.

The Impact of BDA Optimization Strategies on Competitiveness and Digital Effectiveness
The integration of technology, information systems, and organizational capabilities
generates sustainable digital competitive advantage. Organizations that successfully optimize
BDA demonstrate the following outcomes:
a. Improved operational effectiveness: business processes become faster and more efficient
through automation and predictive analysis.
b. Evidence-based decision-making: policies and strategies are formulated based on actual
data rather than intuition.
c. Enhanced innovation and customer satisfaction: user behavior analysis enables

organizations to

offer

more

personalized

and

relevant solutions.

d. Readiness to face digital disruption: organizations become more adaptive to market
changes and technological advancements.
Thus, optimizing Big Data Analytics is not merely the implementation of new technology

but a comprehensive transformation of how organizations think, operate, and create value.

Synthesis and Implications
The results of the discussion show that the success of the Big Data Analytics optimization
strategy in the era of digital transformation depends on three main synergies:
Table 3. Key Synergy Components for Optimizing Big Data Analytics in Digital Transformation

Synergy Description Strategic Role Impact on  Digital

Component Transformation

1. Robust and Encompasses  digital Serves as the main Increases  analytical

Scalable infrastructure, cloud- foundation for speed, decision-

Technology based analytical efficient and real-time making accuracy, and
systems, and large- data processing, organizational

2. Integrated and
Secure
Information
Systems

3. Adaptive and
Innovative
Organizational
Capabilities

scale data management
capabilities.

Systems that unify data
flows from various
sources with strong
security standards and
data governance
frameworks.

Includes human
resource competencies,
digital leadership, and
an organizational
culture that supports
continuous learning
and innovation.

storage, and analysis.

Acts as a bridge
between data,
processes, and
organizational
strategy, ensuring
effective information
flow.

Serves as the driving

force.  of  change,
ensuring the
organization can adapt
to technological
developments and
market demands.

operational efficiency.

Enhances data
reliability, business
process transparency,
and cross-functional
collaboration  within
the organization.

data-
culture,

Promotes a
driven
strengthens
innovation, and builds
sustainable
competitive advantage.
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These three factors interact with one another and cannot stand alone. If one element is
weak, the benefits of Big Data Analytics will not be fully realized. Therefore, BDA optimization
must be designed as a long-term organizational strategy rather than merely a technological
project.

CONCLUSION

This study aims to analyze strategies for optimizing Big Data Analytics (BDA) in the era of digital
transformation, emphasizing how the integration of technology, information systems, and
organizational capabilities can enhance competitiveness and the effectiveness of digital
transformation across various sectors. Based on the literature review and conceptual analysis, it
can be concluded that Big Data Analytics plays a crucial role as a foundational element in
supporting the digital transformation process. Through its ability to process and analyze large
and complex datasets, BDA enables organizations to generate strategic information that supports
evidence-based decision-making, improves operational efficiency, and fosters data-driven
innovation. The success of BDA optimization largely depends on the extent to which
organizations can integrate analytical technologies with their existing information systems. Well-
managed information systems act as a bridge between data, processes, and organizational
strategies, thereby creating a structured, efficient, and value-oriented digital ecosystem. Thus, the
integration of technology and information system management becomes a key factor in realizing
effective data analytics and ensuring that analytical results are effectively utilized in strategic
decision-making. In addition, strengthening organizational capabilities is an essential aspect of
supporting BDA optimization. These capabilities include technological, managerial, and human
resource competencies in understanding, processing, and utilizing data optimally. Organizations
with a data-driven culture, visionary digital leadership, and high analytical literacy are more
likely to implement BDA sustainably. This demonstrates that the success of BDA implementation
is not merely technical but also determined by the organization’s readiness to manage change
and leverage data as a strategic asset. Therefore, the strategy for optimizing Big Data Analytics
must be carried out holistically through three main dimensions: technology, information systems,
and organizational capabilities. The integration of these three dimensions will create sustainable
competitive advantage, accelerate organizational adaptation to market changes, and enhance the
overall effectiveness of digital transformation. In conclusion, optimizing Big Data Analytics is not
simply about adopting advanced technologies but represents a comprehensive transformation of
how organizations think, make decisions, and create value in the digital era.
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