= SCIENCE SET

Lot PR T B

g
Big Data Analytics

Review Article

International Journal of Blockchain Applications and Financial Technology

Grace Camille Curtom*

Westcliff University
“Corresponding author: Curtom, G. C., Westcliff University.

Submitted: 13 October 2025 Accepted: 21 October 2025 Published: 28 October 2025

d  https://doi.org/10.63620/MKIJBAFT.2025.1002

Citation: Curtom, G. C. (2025). Big Data Analytics. I Jou of Bloc App nd Fina Tech, 1(1), 01-04.

[Abstract A
This study examines how the acceleration of digital transformation and technological advancement has led to
an era of information overload, commonly referred to as Big Data, which has become a vital resource for deci-
sion-making and organizational transformation. Big Data Analytics (BDA) is a crucial component of modern
decision-making and management. It is characterized by factors such as volume, variety, and velocity, BDA
utilizes diverse data mining techniques to derive unique insights, transforming business functions by enhancing
process-oriented dynamic capabilities, product innovation, and overall business value. Despite its advantages,
big data analytics implementation faces challenges such as data fragmentation, integration difficulties, high
costs, security and privacy concerns. The requirement for large-scale infrastructure and highly specialized
expertise, which results in high initial costs and extensive periods to realize a return on investment (ROI) has
made such resistance for organizational change. Despite these hurdles, BDA offers transformative potential,
particularly in healthcare, enabling proactive, personalized patient care. The field of healthcare exemplifies
both the benefits and complexities of big data adoption, as real-time analytics and predictive modeling en-
hance patient outcomes, operational efficiency, and proactive care, such as demonstrated by CHI-Franciscan s
successful integration of these technologies. Looking ahead, the effective future of big data analytics depends
on fostering interoperability across systems, strengthening data governance, ensuring ethical standards, and

\promoting interdisciplinary collaboration. D
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Introduction

The acceleration of the digital era and technological advance-
ments have shifted us from a scarcity of information to an over-
load of information known as big data [1]. Since big data consists
of a vast amount of data that requires specialized tools for anal-
ysis, this has become a crucial component of decision-making
at all levels within a firm, necessitating changes in management
processes [2]. In earlier periods, organizations and individuals
faced challenges due to limited information availability, often
relying on restricted data sources to guide their decisions.

However, with the rise of digital platforms, social media, sen-
sors, connected devices, and cloud computing, information is
now generated at an unprecedented scale and speed. This ex-
plosion of data—referred to as big data—has shifted the chal-
lenge from scarcity to overabundance. This shift brought by big
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data signifies a profound organizational evolution where deci-
sion-making is no longer guided by limited or outdated infor-
mation but is instead orchestrated through continuous, real-time
insights that strengthen strategic agility and long-term compet-
itiveness.

Big Data Analytics

Big data analytics (BDA) encompasses technologies rooted in
various data mining techniques, including text, web, process,
audio, video, statistical, network, and social media analytics [3].
These techniques, such as anomaly detection, clustering, classi-
fication, association rules, summarization, and visualization can
be applied to diverse data sets and leverage modern analytical
techniques to derive unique characteristics from high-speed data
streams and sensor data [3]. Furthermore, Zeadally et al. stressed
that BDA can supply valuable insights to decision-makers, en-
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abling them to make more timely and informed decisions so they
can take proactive steps for improved efficiencies and operations
management. Adopting data-driven strategies has consequently
led to transformations across most business functions [2].

It has been said that the use of BDA helps in investigating and
processing the data so that it can bring about necessary insights
related to the applications’ context developed [2]. Big data is
often characterized by volume, variety, velocity, veracity, visu-
alization, and value [3, 4]. Using the framework of BDA, one
can examine three key constructs in the market: process-oriented
dynamic capabilities, product innovation performance, and busi-
ness value that can assist firms in enhancing their performance
[2]. The process-oriented dynamic capabilities help assess how
a firm's methodologies and business processes compare to those
of its competitors [2].

With the help of BDA, organizations can identify best practic-
es by examining performance metrics, workflow bottlenecks,
and resource utilization within their own and competitors' op-
erations, offering a structured basis for uncovering process gaps
and areas for innovation through direct, evidence-based com-
parison [5]. Furthermore, BDA has become a trend in this era of
data disruption, finding applications across various industries.
As more people live their lives online and contribute to word-
of-mouth digitally, BDA has become a crucial consideration for
firms when launching new products called product innovation
[2]. BDA helps in identifying emerging technology trends and
consumer preferences, companies can make proactive, strategic
adjustments in production priorities, design, and even business
models [6]. Contreras Pinochet et al. also stressed the impor-
tance of big data analytics in providing complementary factors
of technical and managerial capacity and data-based organiza-
tional culture so that companies can offer products or services
where customers can gain a good customer experience.

BDA undergoes two processes which include the acquisition,
storage, and retrieval of data, and the analysis and acquisition
of intelligence [4]. Monino found that it requires optimizing the
lifecycles of collected data to meet needs instantly and handle
them appropriately, underscoring the interaction among various
actors in a collaborative dynamic, facilitating the combination
of knowledge for better understanding, improving situation
analysis, and the production of essential information for deci-
sion-making known as business value. Furthermore, BDA help
enhance decision-making through data-driven insights that lead
to better resource allocation, risk management, and strategic
planning which fosters superior firm performance and strength-
ens long-term competitiveness by enabling organizations to
adapt swiftly to environmental uncertainties [7].

Big Data Challenges

However, big data analytics are not without challenges. One of
which is that some data sets are usually fragmented and need to
be integrated to improve integrity and reduce costs [8]. Because
of this fragmentation, this may cause data silos, duplication, and
discrepancies, reducing data quality and reliability. Also, since
it is a complex system, it requires large databases for storing
data, tools for management, as well as experts to retrieve useful
information and provide visualizations for comprehension [3].
It can be stated that it also involves a large amount of rapidly
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generated data containing extensive content leading to incom-
plete information, high costs, and extensive periods to generate
a return on investment [3, 8]. Big data’s sheer volume, organiza-
tions require a massive, scalable, and often specialized database
system to store the enormous quantities of data being collected.

Moreover, it may need specialized tools for data ingestion, pro-
cessing, transformation, security, and governance to ensure the
data is usable and reliable. Given the high costs and the time it
takes to build the infrastructure organizations often face exten-
sive periods before they can reliably extract valuable, actionable
insights that translate into profits or efficiency gains. The path
from investment to positive ROI can be long and challenging.
Another important challenge is the reluctance of organizations
to share their data because they are worried about losing compet-
itive advantage, security and privacy concerns, and profession-
als are strongly aversive towards changes [8]. Proprictary data is
important to organization and sharing it might allow competitors
to gain insight into successful strategies or market movements,
thereby eroding the organization's edge.

Big Data Analytics Application in Healthcare

One field that big data analytics offers significant potential to
enhance is the field of healthcare. In the healthcare industry,
it offers to reduce costs, predict disease outbreaks, improve di-
agnoses, and identify trends in medication reactions [8]. Fur-
thermore, healthcare models now provide more personalized
and proactive care, enabling the development of better treatment
plans for individuals with similar biological disease profiles [8].
Predictive models in healthcare analyze comprehensive patient
data (such as past visits, lifestyle, etc.) to proactively identify
diseases, assess individual risk, and determine the best person-
alized treatment plans, shifting care from urgent fixes to preven-
tion [9]. Medical organizations are leveraging clinical data to
gain insights into population health, make accurate predictions,
and accelerate the provision of personalized medicine [8].

One of the healthcare organizations that successfully integrated
big data analytics in reshaping its services was CHI-Franciscan
in Washington State [10]. In the beginning, the hospital was fac-
ing a lot of challenges including the sheer volume of real-time
data that is hard to filter and prioritize for critical information
and integrating these data from diverse sources. Also, it faced
interoperability issues, privacy and security concerns, as well as
substantial investments in technology, infrastructure, and train-
ing, and many of its providers and staff, are resistant to adopting
new technologies and workflows, slowing down the integration
of real-time data analytics [10].

However, after successfully implementing big data analytics,
they were able to achieve organizational success. Through big
data analysis, they were able to continuously monitor patients
using real-time data to detect issues early, allowing for prompt
interventions and better management of chronic conditions. It
has also led to access to real-time data enabling healthcare pro-
viders to respond swiftly to changes in patient conditions, lead-
ing to better health outcomes [10].

Furthermore, real-time analytics streamline operations by pro-

viding immediate insights into resource utilization, patient flow,
and staffing needs, optimizing healthcare delivery [10]. In ad-
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dition, by leveraging real-time data for predictive analytics, the
hospital was able to anticipate future health issues, allowing for
preventive measures and proactive care and integrate data from
various sources (sensors, electronic health records, wearables)
into a cohesive system that improved the accuracy and compre-
hensiveness of patient information. Real-time data analytics em-
power patients by providing them with up-to-date information
about their health, encouraging active participation in their care,
fostering a culture of innovation and adaptability, and enabling
the sector to continuously evolve and improve services [10].

The Future of Big Data Analytics

Since healthcare data is often siloed across various institutions
and systems, it will be helpful to establish standardized protocols
for data sharing and interoperability among electronic health re-
cords (EHRs), laboratories, and wearable devices, so that stake-
holders can create a more cohesive view of patient health [11].
Such integration would not only enhance clinical decision-mak-
ing but also facilitate robust population health management ini-
tiatives. While some progress has been made in using big data
to predict patient outcomes, many healthcare organizations still
rely on traditional methods that do not leverage the full potential
of advanced algorithms and machine learning techniques. Ex-
panding training programs for healthcare professionals on these
technologies could empower them to utilize predictive models
effectively to improve patient care in creating treatment plans
that focus on early intervention strategies and personalization
[12].

There is also a must to address the ethical considerations. Prior-
itizing ethical standards alongside technological advancements,
the healthcare industry can build trust among patients while
maximizing the benefits derived from big data analytics [13].
For businesses in general, it will be helpful to develop algo-
rithms that are capable of analyzing unstructured data compre-
hensively to unlock deeper insights and make more informed
decisions. Also, significant improvement is needed in enhancing
data governance and security measures. Strengthening protocols
around data management will not only help safeguard propri-
etary information but will also foster trust among consumers
who are becoming increasingly concerned about how their data
is utilized [14].

By implementing robust encryption methods and rigorous com-
pliance checks can mitigate these risks while simultaneously
promoting a culture of transparency. Lastly, fostering interdis-
ciplinary collaboration is essential for maximizing the impact
of big data analytics in business settings [15]. Bridging the gap
between technical expertise and industry knowledge ensures that
analytical efforts are aligned with organizational goals while also
facilitating innovation through diverse perspectives. Through
cross-functional teams’ effective collaboration, businesses can
harness the full potential of big data analytics to drive strategic
initiatives forward.

Conclusion

Big data analytics refers to the process of examining large and
diverse datasets to uncover hidden patterns, correlations, and in-
sights that can aid in decision-making and strategic planning.
This field leverages advanced technologies and techniques from
data mining, statistical analysis, and machine learning to han-
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dle and interpret vast amounts of information, which traditional
methods often struggle with. By applying techniques such as
anomaly detection, clustering, and predictive modeling, organi-
zations can gain valuable insights that drive improved efficiency
and innovation.

The implementation of big data analytics has shown significant
potential in various sectors, including healthcare, where it can
enhance patient care through real-time monitoring and personal-
ized medicine. Despite its benefits, challenges such as data inte-
gration, privacy concerns, and the need for skilled professionals
remain prevalent, emphasizing the need for ongoing advance-
ments in data management and security [16].
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