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Abstract. The aim of the study was to assess the impact of big data analytics on the quality of managerial decisions by
analysing key technologies, data processing methods, and data interpretation in the modern business environment. The
research methodology included the analysis and comparison of existing approaches to the use of big data analytics in
various industries, as well as the application of case study and modelling methods to evaluate the impact of big data
on the effectiveness of managerial decisions under conditions of unstable resource provision. The study also analysed
the practical use of big data in finance, marketing, logistics, manufacturing, human resource management, and public
administration based on real cases from companies such as Amazon, Uber, Walmart, General Electric, and Netflix.
Types of machine learning algorithms (classification, clustering, regression, deep learning), examples of the application
(customer segmentation, demand forecasting, anomaly detection), and the impact on the effectiveness of managerial
decisions were described. Key technologies were outlined — Hadoop, Spark, and Tableau — which ensured the processing,
analysis, and visualisation of big data. Emphasis was placed on the advantages of big data — improved forecasting accuracy,
personalisation, automation, market adaptation — and the challenges of implementation, particularly the need for
computational resources, qualified personnel, and data protection, which were critical for achieving managerial efficiency.
The results obtained will allow enterprises to optimise operational processes, increase the efficiency of resource use,
and adapt strategic decisions to specific market conditions and technological challenges. Furthermore, the study made
it possible to improve the integration of big data analytics with other digital technologies, such as BIM and IoT, which
contributed to more accurate forecasting and optimisation of business processes. The practical value of the study lies in
identifying ways to effectively apply big data analytics to improve managerial decisions in various sectors

Keywords: information processing; forecasting; algorithmic approaches; process optimisation; artificial intelligence

Article’s History: Received: 20.02.2025; Revised: 21.05.2025; Accepted: 27.06.2025

¢ INTRODUCTION

The modern business environment was characterised by a
rapid increase in data volumes and the necessity to make
well-grounded managerial decisions in real time. In this
context, big data analytics gained particular relevance as it
enabled the identification of patterns, prediction of trends,
and improvement of the efficiency of managerial processes.
It contributed to the enhancement of strategic planning,
reduction of risks, and increase in the competitiveness of
organisations. At the same time, the implementation of big
data was accompanied by a number of challenges — tech-
nical, personnel-related, and organisational. Insufficient

integration of analytics into traditional management sys-
tems, data security issues, and a shortage of specialists
complicated its effective use. Therefore, the study of the
impact of big data analytics on decision-making processes
remained an important and timely task.

Various studies indicated a significant impact of big
data analytics on the effectiveness of managerial decisions.
In the financial sector, G. Dicuonzo et al. (2019) drew atten-
tion to the use of big data to increase the accuracy of cred-
itworthiness assessments of borrowers. In the view, a deep
analysis of financial information reduced the risk of loan
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defaults and helped to avoid systemic failures. The authors
also emphasised the importance of sound managerial deci-
sions in risk management. Z.P. Dvulit & L.V. Maznyk (2024)
analysed the impact of big data analytics on corporate stra-
tegic management. The authors noted that modern data
analysis tools contributed to more accurate planning and
provided flexibility in decision-making, allowing compa-
nies to respond quickly to market changes. The approach of
H.N. Dai et al. (2020) focused on the optimisation of opera-
tional activities of manufacturing enterprises. The conclu-
sions confirmed that the integration of data analysis tools
into production processes promoted more rational use of
resources and accelerated product manufacturing cycles.

S.R. Krishna et al. (2023), in turn, emphasised the
improvement of marketing practices through detailed
consumer behaviour analysis. Owing to analytical tech-
nologies, companies were able to formulate more precise
advertising campaigns and predict changes in demand,
which led to increased efficiency. Logistics issues were
examined by S. Maheshwari et al. (2021), focusing on im-
proving the transparency and speed of supply chains. The
study showed that due to the use of big data, interaction
among participants in the process improved, and delivery
costs were optimised. R.D. Raut et al. (2019) analysed how
government institutions could strengthen the capacity to
respond promptly in emergencies. Using crisis scenarios,
the authors demonstrated how analytics helped to make
well-founded managerial decisions quickly.

V. Kovalchuk et al. (2018) focused on improving human
resource (HR) management processes. Due to the collect-
ed data on employees, organisations were able to better
plan staffing needs, reduce turnover, and increase over-
all team efficiency. The view of C. Liu et al. (2021) was di-
rected at innovation processes. The authors showed how
a deep understanding of consumer expectations and mar-
ket trends through data analysis helped reduce the risk of
failure when launching new products and simultaneously
increased the likelihood of commercial success. The work
of L. Hanuschak-Efimenko (2024) focused on the identifica-
tion and minimisation of risks in the business environment.
Through threat forecasting based on data, companies were
able to adapt quickly to changes, minimising financial loss-
es. In the medical field, K. Batko & A. Slezak (2022) inves-
tigated how digital analytics contributed to improving the
quality of medical services. The authors argued that its use
allowed doctors to make clinical decisions more quickly and
accurately, optimising healthcare institution expenditures.

Previous studies primarily focused on individual as-
pects of the impact of big data analytics, such as financial
risks, HR, and supply chain optimisation, whereas the is-
sues of integration into traditional management systems,
influence on corporate culture, transformation of strategic
management, as well as ethical, legal, and governmental
aspects remained insufficiently explored. The aim of this
study was to determine how the use of big data analyt-
ics transformed managerial approaches, influenced deci-
sion-making structures, and contributed to improving the
efficiency of organisational processes, taking into account
the challenges of integrating such technologies into exist-
ing management models. The objectives of the study were
to define key aspects of big data analytics integration into
management processes, to assess the impact of big data

analytics on strategic decision-making in various fields of
activity, and to examine the ethical and legal issues arising
from the use of big data in management.

e MATERIALS AND METHODS

For the purpose of the study within the big data analysis,
a combination of theoretical and practical approaches
was used, aimed at assessing the effectiveness of machine
learning (ML) and artificial intelligence (AI) technologies
in the processes of analysing and managing large volumes
of information. The study also included the identification
of the key characteristics of big data, such as volume, pro-
cessing speed, and variety, as well as an analysis of data
processing methods and the application in management
processes. The theoretical aspect of the study covered the
examination of basic concepts characterising big data, in-
cluding the “3V” concept (Volume, Velocity, Variety), and
the identification of the role of ML and AI in optimising
big data processing. The study used major works and pub-
lications in the fields of big data, ML, and Al, as well as the
latest studies related to the application of these technolo-
gies in various sectors, such as business processes, finance,
marketing, and logistics. An analysis of secondary data
from public databases and company reports was also car-
ried out, which allowed a comprehensive understanding of
the use of big data in various fields (Govindan et al., 2018;
Basu et al., 2024).

The study was based on the analysis of real-life exam-
ples of big data use in different fields of activity, such as
financial management, strategic planning, marketing, and
logistics. Data were collected from open sources, including
articles, academic research, company reports, and publi-
cations on the implementation of ML and Al technologies
in business processes. For the analysis, secondary data
collected from public databases and industry reports were
used, which enabled the development of a holistic view of
big data application across different fields. In order to pro-
vide deeper insight into the managerial aspects of big data
use, case studies of companies such as Amazon, General
Electric, Uber, and Walmart were analysed (Kemal, 2023;
Batte, 2025; Case study: Walmart, 2025; Edmondson, 2025).

The methodological basis of the study was built on a
combination of qualitative analytical approaches focused
on the examination of the practical application of big
data analytics across sectors. The use of thematic group-
ing made it possible to structure the information by key
fields - finance, marketing, logistics, production, HR, and
public administration. This allowed cross-sector compari-
sons and the identification of common trends, differences
in big data implementation goals, and different forms of
analytical process organisation.

One of the main methods was the case study,whichmade
it possible to analyse specific examples of big data use at the
company level. A number of well-known organisations were
selected — such as Amazon, Uber, JPMorgan Chase, General
Electric, IBM, as well as examples from the US public sec-
tor. The case analysis allowed for detailing the mechanisms
of big data application in strategic and operational man-
agement, particularly in terms of service personalisation,
demand forecasting, process reliability improvement, cost
optimisation, and enhancing customer interaction. In par-
allel, a functional-target analysis was used, which enabled
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the systematisation of big data roles in management pro-
cesses depending on industry specificity. Content analysis
of reports, academic studies, and policy documents provid-
ed the empirical basis for identifying typical advantages
and challenges during the implementation of big data ana-
Iytics. Particular attention was given to aspects such as con-
fidentiality, access to quality data, technical and personnel
constraints, as well as institutional and regulatory barriers.

To create a comprehensive picture, a comparative-an-
alytical approach was used, which allowed the analysis
of differences in approaches to big data implementation
across sectors, as well as the assessment of general trends
and development prospects of analytical systems. The use
of analytical generalisation made it possible to formulate
conclusions regarding the role of big data in transforming
management models, increasing business flexibility and
adaptability, and enhancing the ability of organisations to
proactively respond to change. Thus, the research meth-
odology was based on a theoretical understanding of the
role of big data in modern management, a combination of
sectoral analysis with practical case study exploration, and
a focus on the benefits, challenges, and strategic implica-
tions of implementing analytical solutions.

e RESULTS

Big data analytics is the process of collecting, processing,
and analysing large volumes of structured and unstruc-
tured information to identify patterns, trends, and useful
insights for decision-making. A distinguishing feature of
big data is its volume, processing speed, and variety (the
“3V” concept). Volume refers to the enormous amount of
information accumulated from different sources; veloci-
ty relates to the need for real-time or near real-time data
processing; and variety means that the data can be repre-
sented in different formats — from text files to videos and
streaming data. Additional characteristics include veracity,
which defines the reliability of the obtained information,
and value, which is the ultimate goal of big data analysis
for making effective managerial decisions.

The big data analytics process includes several key
stages: collecting information from various sources, pro-
cessing and storing data using distributed computing sys-
tems, analysing, and visualising results. Modern technolo-
gies such as ML and Al enable efficient processing of large
volumes of information and forecasting, which significant-
ly improves the quality of managerial decisions (Guler et
al.,2024).Big data analytics plays a key role in modern man-
agement, as it provides managers with the ability to make
well-grounded decisions based on factual data. It is actively
used in strategic planning, enabling the analysis of market
trends and competitive environments, thereby contribut-
ing to the development of effective long-term strategies. In
operational management, big data enables real-time pro-
cess monitoring, allowing for quick responses to changes
in the business environment, while in resource planning it
helps optimise the use of material and human resources.

The impact of big data analytics on the personalisa-
tion of decisions is also noteworthy, enabling companies to
adapt products and services to individual customer needs.
Furthermore, in automation and forecasting, Al and ML
algorithms allow the prediction of future scenarios. Under
modern conditions of high competition, companies that
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actively implement big data analytics gain significant ad-
vantages, especially in areas such as retail, finance, logis-
tics, and public administration. In retail, big data helps
forecast demand, optimise pricing, and manage inventory,
while in the financial sector, it is used for credit risk assess-
ment and fraud detection.

Thus, big data analytics becomes an integral part of
modern management, enabling faster, more accurate, and
more adaptive decision-making. It provides managers with
up-to-date information necessary for effective responses
to dynamic changes in the environment and contributes
to improving organisational competitiveness (Badshah et
al., 2024). However, its effective use requires not only tech-
nological infrastructure but also proper personnel training,
integration with traditional management methods, and con-
sideration of ethical and legal aspects related to the use of
large volumes of data. ML and AI are key technologies for
processing big data, as these technologies enable automated
analysis, identification of hidden patterns, and highly accu-
rate forecasting of future events. The use of these technol-
ogies significantly improves the quality of managerial deci-
sions, as it allows for fast processing of large data volumes,
detection of trends, and adaptation of business strategies in
real time. ML is a subset of Al that enables computer systems
to learn from existing data without explicit programming.
It operates through algorithms that analyse large data sets,
identify patterns, and use the algorithms to make predictive
decisions. The most common ML methods are supervised
learning, unsupervised learning, and reinforcement learning.

Supervised learning involves using labelled data,
where the algorithm learns to find relationships between
input parameters and expected outcomes. This approach is
widely used in financial analytics to forecast market price
changes, in banking to assess customer creditworthiness,
and in marketing for audience segmentation. Unsupervised
learning is used when data lacks clear labels, and the al-
gorithm independently searches for structure within large
data sets. This method is effective for detecting fraudulent
activities, optimising logistics processes, and building rec-
ommendation systems. Reinforcement learning is based on
reward and penalty mechanisms, enabling the creation of
complex decision-making models, for example in robotics
or automated production control (Shetty et al., 2022).

Al combines various technologies, including neural
networks, deep learning, natural language processing, and
cognitive computing, allowing computer systems to im-
itate human thinking. In the field of big data processing,
Al is used for automating analytics, forecasting risks, ana-
lysing user behaviour, and improving the effectiveness of
managerial decisions. For example, in manufacturing, Al
helps predict equipment failures, preventing unplanned
downtimes, and in healthcare, it analyses large volumes of
patient data for early disease diagnosis.

The key advantage of ML and Al in big data analytics
is the ability to process information quickly without losing
accuracy. Traditional statistical analysis methods often fail
to work effectively with dynamic, distributed, and unstruc-
tured data, whereas Al algorithms adapt to new conditions
and improve the forecasts during operation. Such systems
are widely used in the financial sector for detecting fraud,
in retail for personalising customer offers, and in industry
for optimising supply chains (Igbal et al., 2020).
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The use of ML and Al for processing big data also
faces challenges. Chief among these challenges is the
need for high-quality training data, as models can yield
incorrect results due to inaccurate or insufficient data.
Another aspect is computing resources, since complex
Al algorithms require significant computational power
for training models. In addition, ethical and privacy is-
sues remain relevant, as ML algorithms can use sensitive
personal data, necessitating compliance with appropriate
regulatory standards.

Thus, ML and Al significantly improve the efficiency
of big data processing, enabling faster and better-informed
managerial decisions. These technologies open new oppor-
tunities for analysing complex processes and forecasting
trends, which is particularly important for business, public
administration, the financial sector, healthcare, and many
other fields (Sen et al., 2020). Despite certain implementa-
tion challenges, the development prospects of Al and ML in
the big data field remain exceptionally large, and the influ-
ence on decision-making will only increase in the future.

Big data analytics plays a critical role in business pro-
cess optimisation and effective resource planning, allowing
companies to obtain valuable insights, increase productiv-
ity, and reduce operational costs. The use of big data helps
businesses not only analyse previous events but also fore-
cast future trends, enabling the implementation of more
effective resource management strategies. Business pro-
cesses cover all aspects of a company’s operations — from
production to customer service. Big data analytics signif-
icantly improves the efficiency of these processes, auto-
mates routine tasks, and reduces costs.

One of the main areas of optimisation is the auto-
mation of workflows. Due to ML algorithms, companies
can reduce the need for manual data processing, imple-
ment robotic management systems, and reduce the like-
lihood of human error. For example, in finance, big data
helps automate transaction processing, assess custom-
er creditworthiness, and detect fraud schemes. Another
important aspect is the optimisation of customer inter-
action. Big data analytics enables companies to analyse
consumer behaviour, personalise services, and forecast
customer needs. For example, retail companies use big
data to create recommendation systems that suggest
the most relevant products based on previous purchases
and customer behaviour.

In the manufacturing sector, big data is used to
monitor equipment, predict possible malfunctions, and
provide timely maintenance. The use of IoT sensors in
combination with big data analytics enables real-time
diagnostics and helps prevent emergency situations. One
of the key areas of big data impact is improved resource
planning. Big data analytics helps companies accurate-
ly forecast needs for material, financial, and human re-
sources, allowing for reduced excess costs and increased
resource efficiency (Yu et al., 2019; Koshchii, 2023). De-
mand forecasting is one of the most important aspects of
resource planning. Analysing large datasets allows com-
panies to predict market changes, taking into account
seasonality, economic trends, social factors, and consum-
er behaviour. For example, logistics and retail companies
use big data for inventory planning to avoid shortages
or surpluses.

Supply chain optimisation also largely depends on
big data analytics. By analysing logistics data in real time,
companies can adjust delivery routes, optimise warehouse
storage, and minimise delays. For example, transport com-
panies use big data to analyse traffic, weather conditions,
and road status, enabling optimised transport and reduced
fuel costs (Gopal et al., 2024). HR is another important area
where big data provides significant advantages. Analytics
helps forecast workforce needs, optimise work schedules,
and improve employee performance. For example, compa-
nies analyse employee productivity and identify optimal
motivation methods or workload distribution. Financial
planning also benefits, with big data analytics helping or-
ganisations analyse cash flows, forecast revenues and ex-
penses, and make more informed investment decisions.
Banks and financial institutions use big data to identify
risks, prevent financial fraud, and improve customer ser-
vice (Ayvaz & Alpay, 2021).

Amazon uses big data analytics to forecast product
demand, optimise supply chains, and personalise offers
for customers (Edmondson, 2025). General Electric imple-
ments big data to monitor industrial equipment and predict
maintenance needs, reducing repair costs (Batte, 2025).
Uber uses big data analysis to optimise driver allocation,
reduce customer wait times, and improve dynamic pric-
ing algorithms (Kemal, 2023). Walmart analyses billions of
transactions daily to manage inventory, forecast sales, and
enhance customer service (Case study: Walmart, 2025).
Thus, big data analytics plays a decisive role in enhancing
business process efficiency and resource planning. It en-
ables companies to make more accurate managerial deci-
sions, boost productivity, cut costs, and adapt more quickly
to market changes. Big data opens new opportunities for
supply chain optimisation, demand forecasting, process
automation, and improved customer interaction. Despite
some challenges, such as the need for substantial comput-
ing power and highly skilled specialists, companies active-
ly using big data analytics gain significant competitive ad-
vantages and increase long-term effectiveness.

Big data analytics has a significant impact on the ef-
fectiveness of managerial decisions across various areas
of activity. The use of modern data analysis methods not
only simplifies decision-making processes but also makes
such processes more accurate, adaptive, and effective. Big
data facilitates business process automation, productivity
increases, risk minimisation, and improved strategic plan-
ning. One of the key areas of big data implementation is
financial management, where transaction analysis helps
prevent fraud, and predictive analytics allows for more in-
formed investment decisions. In marketing, big data is used
for advertising personalisation and more effective custom-
er segmentation, increasing sales and customer loyalty.
Logistics and supply chains also actively use analytics to
optimise routes and reduce transport costs.

In HR, big data analytics enables forecasting staff
turnover, analysing employee performance, and optimis-
ing personnel processes. In the manufacturing sector, big
data supports equipment monitoring and maintenance
forecasting, reducing downtime risks. Big data is also ac-
tively used in healthcare for disease diagnosis, epidemic
forecasting, and personalised treatment. Public adminis-
tration also benefits from big data analytics. Through the
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analysis of social and economic indicators, public author-
ities are able to plan policies more effectively, respond
to crisis situations, and deliver higher quality services to

Table 1. Big data impact on the effectiveness of management decisions in various areas of activity

citizens. Table 1 presents the main areas of big data use in
management, the expected effects, and implementation
challenges.

Management sphere Examples of using big data Expected effect Implementation challenges

Financial Transaction analysis to detect fraud, Reducing financial risks, Data protection,
management predict investment risks improving profitability regulatory compliance
. . Analysis of market trends, competitive Making informed Large amount of data,
Strategic planning : - : L. . . .
environment, consumer behaviour strategic decisions complexity of integration
. Advertising personalisation, customer Increasing customer loyalty, Privacy issues,
Marketing . . - . : - .
segmentation, social media feedback analysis campaign effectiveness the need for Al analytics
. Optimisation of delivery routes, Reducing costs, Lack of qualified specialists,
Logistics and supply . . . . R - X
inventory management increasing delivery speed difficulty of integration
HR Employee productivity analysis, Optimisation of personnel Personal data protection,
staff turnover forecasting policy, increase in productivity ethical issues
. Equipment condition monitoring, Reduced downtime, Investments
Production - X - . .
predictive maintenance reduced repair costs in IoT and analytics
Public administration .Apalys1s of soc1.a} . Improvmg public ac.lmlmstratlon, The need f.or open d.ata,
and economic indicators, crisis forecasting policy effectiveness information security

Source: developed by the author based on M. Seyedan & F. Mafakheri (2020), Y. Zhang et al. (2021), S. Bilohur (2025)

As seen in Table 1, big data analytics significantly im-
proves the quality of managerial decisions across various
fields. It enables the optimisation of business processes,
cost reduction, productivity growth, and the adoption of
more reasoned decisions. However, the implementation
of big data also raises certain challenges, particularly con-
cerning security, privacy, the need for highly qualified spe-
cialists, and integration with existing systems. Therefore,
the use of big data analytics in modern management is
essential for enhancing the competitiveness of companies
and organisations. Given the rapid pace of technological
development, the effective application of big data allows
not only adaptation to changes but also proactive develop-
ment of strategies in the digital economy.

Big data plays a key role in improving managerial de-
cisions by providing companies with the ability to adapt
more quickly to market changes, optimise processes, and
increase operational efficiency. The use of modern data
analysis technologies allows executives to make more in-
formed decisions, reduce risks, and improve productivi-
ty. One of the main areas for enhancing decision-making
based on big data is the automation of the decision-mak-
ing process. The use of ML and AI minimises the influence
of the human factor, as automated systems can process
vast amounts of information and provide managers with
ready-made analytical reports or recommendations on op-
timal actions. An important aspect is the personalisation
of management strategies, as the analysis of behavioural
patterns of employees, clients, and partners makes it pos-
sible to develop individual approaches to motivation, staff
development, and customer service.

Big data analytics also contributes to more effective
resource planning, allowing for forecasting of needs in
materials, equipment, personnel, and finances. This helps
reduce costs related to excessive stock and minimise down-
time in production processes. Additionally, the use of pre-
dictive analytics algorithms enables the anticipation of
changes in demand, financial risks, market fluctuations,
and potential supply chain issues, allowing companies to
develop effective response strategies. Moreover, big data
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helps improve risk management processes, as analysis of
historical and current data enables real-time risk assess-
ments. This is particularly important in finance, insurance,
logistics, and HR.

The use of big data also improves operational effi-
ciency, as companies can identify bottlenecks in business
processes and eliminate inefficiencies. For instance, data
analysis allows the optimisation of logistics routes, en-
hancement of employee productivity, and automation of
repetitive tasks. The improvement of marketing strategies
is another key area of big data application (Lehenchuk &
Zavalii, 2023). Data on consumer behaviour, social media,
website analytics, and CRM systems help companies tailor
advertising campaigns, personalise offers for each client,
and boost marketing effectiveness.

A significant contribution to improved decision-mak-
ing comes from the development of real-time deci-
sion-making systems. The use of streaming data process-
ing technologies, such as Apache Kafka and Apache Flink,
enables instant analytical insights, which are critical in
fields where decisions have to be made quickly, such as fi-
nancial markets, transportation, or security. Furthermore,
the integration of IoT and big data into management pro-
cesses provides detailed information about production op-
erations, equipment status, and logistics processes, help-
ing reduce downtime, improve equipment efficiency, and
lower repair and maintenance costs.

Finally, big data promotes the development of a cor-
porate culture based on data-driven decision-making
rather than intuition. This fosters more transparent and
effective management at all levels of the organisation.
The implementation of big data becomes a strategic pri-
ority for companies striving for digital transformation
and enables significant cost reduction, improved business
decision-making efficiency, and competitive advantages.
Companies capable of overcoming the challenges related
to big data implementation can not only improve oper-
ational efficiency but also ensure long-term growth in a
dynamic business environment. Despite the considera-
ble advantages of big data analytics, its integration into
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business processes involves a range of challenges. Compa-
nies face high infrastructure and software costs, data pri-
vacy issues, a shortage of qualified professionals, and dif-
ficulties integrating with existing management systems.
Additionally, data quality and structure remain a major
concern. Many organisations operate with fragmented

information sources, complicating data processing and
analysis. Low processing speed of large volumes of data
can also negatively affect the effectiveness of manageri-
al decisions. Table 2 presents the main challenges of big
data implementation, the causes of their emergence, po-
tential solutions, and real-life examples from practice.

Table 2. Challenges of implementing big data in business processes and ways to overcome the challenges

Challenge Possible ways to overcome Practical examples

High The need for powerful equipment, | Use of cloud technologies, server Small and medium businesses
implementation cost software, and specialists rental, phased implementation often choose AWS, Google Cloud
Lack of qualified Demand for data analysis Staff training, engagement Large corporations create internal
personnel professionals exceeds supply of external consultants educational programs

Data privacy issues

Regulatory requirements,
threat of information leaks

Use of encryption, compliance with
standards General Data Protection
Regulation, ISO 27001

Banks are implementing
multi-layered data protection

interpreting results

specialised analytical skills

simplifying interfaces

. leﬁct}lty n Traditional IT systems are not Using APIs, gradual modernisation Many companies
integrating with N . L . - .
adapted to processing big data of IT infrastructure are implementing hybrid systems
legacy systems
Data quality Data may be incomplete, Using data cleaning . .
and structure unstructured, outdated and normalisation algorithms Al helps improve data quality
Difficulty in Large amounts of data require Using visualisations, BI systems,

Popular BI tools: Power BI, Tableau

Data processing
speed

The constant growth of information
creates delays in analysis

Using stream processing (Spark,
Kafka), optimising algorithms

Payment processing companies
are using real analytics

Source: developed by the author based on S. Bag et al. (2020), A. Bozkurt et al. (2023), Z.P. Dvulit & L.V. Maznyk (2024)

For the effective implementation of big data in busi-
ness, it is necessary not only to invest in technology but
also to ensure adequate staff training, the implementation
of security standards, and the adaptation of organisational
processes. The use of cloud services and automated ana-
Iytical systems significantly reduces costs and improves
data management efficiency. An important direction is
also the development of Al and ML, which help enhance
data processing quality, interpretation, and managerial
decision-making. Companies that successfully integrate
big data into the business processes gain a competitive ad-
vantage due to the ability to rapidly analyse the market,
personalise customer offers, and optimise resources. Thus,
despite the existing challenges, the use of big data becomes
a necessary tool for companies striving for digital transfor-
mation and greater operational efficiency.

During the research, examples of big data application
in six key sectors are systematised, with a real-life case
provided for each, describing specific technologies, tasks,
models, parameters, and achieved results. In the financial
sector, JPMorgan Chase uses supervised learning algo-
rithms, particularly logistic regression and decision trees,
to detect fraudulent transactions and assess credit scores.
Hadoop is used for storing historical transactions, Spark for
stream data processing, and Tableau for visualising risky
customer segments (How JPMorgan uses Hadoop..., 2024).

In logistics, Uber applies reinforcement learning algo-
rithms combined with the Spark platform for adaptive de-
mand management and dynamic pricing (How Uber uses
data science..., 2024; Verma, 2024). Models account for
factors such as traffic, weather, demand history, and user
behavioural patterns. In the manufacturing sector, General
Electric, via the Predix platform, implements analytics of
telemetry data for predictive maintenance (Mistry, 2025).
Results are displayed through interactive dashboards
in Tableau. In HR, IBM introduces analytics based on

unsupervised learning (principal component analysis, den-
sity-based spatial clustering of applications with noise) to
identify key factors of employee turnover (Maloku & Malo-
ku, 2024; Nfise, 2025). In public administration, exempli-
fied by the US government (notably the SEC), big data is
used to analyse public comments on regulatory acts using
topic modelling and clustering (Eggers et al., 2019).

In retail, Amazon uses TensorFlow, Spark, and Hadoop
to analyse user behaviour, build recommendation systems,
and forecast demand (Chung, 2016). The main implemen-
tation challenges of big data are ethical risks related to the
use of personal data without informed consent — especially
relevant in HR and finance; resource constraints due to the
high cost of infrastructure for data storage, processing, and
security, posing a major barrier for mid-sized companies; a
lack of qualified data analytics, data science, and ML spe-
cialists; data fragmentation across incompatible formats
in many industries; and institutional resistance, where
management structures are not always ready for process
changes.

Among practical recommendations are the formation
of interdisciplinary teams combining technical, ethical, and
managerial competencies; the introduction of responsible
big data usage standards, including algorithmic transpar-
ency; the selection of tools aligned with sectoral needs —
Spark for stream computing, Hadoop for storage, Tensor-
Flow for model building, and Tableau for visualisation; a
modular approach to integrating analytics platforms into
company architecture; and gradual solution scaling with a
focus on results rather than data volume.

The research presents examples of big data applica-
tions in five key areas. In retail, Walmart processes over 2.5
petabytes of data per hour using Hadoop for data storage
and analytics. The company applies predictive analytics
based on historical sales, weather, and social media data,
allowing for stock optimisation and improved customer
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service, especially ahead of natural disasters. In transport,
Uber analyses more than 100 petabytes of data daily us-
ing Spark and reinforcement learning algorithms to predict
demand, pricing, and driver distribution. This results in
optimised customer wait times and improved service effi-
ciency. In manufacturing, General Electric uses the Predix
platform to collect telemetry data from industrial equip-
ment. Clustering and time-series analysis enable predic-
tive maintenance, reducing downtime by 25% and cutting
costs. In HR, IBM uses unsupervised learning algorithms
to analyse employee turnover, reducing staff losses and ac-
celerating hiring. In public administration, the US govern-
ment applies topic modelling to analyse public comments,
enhancing decision-making quality and civic feedback.

At the same time, a number of challenges are identi-
fied. Firstly, privacy concerns — large volumes of personal
data can be misused without proper safeguards. Secondly, a
shortage of qualified specialists hinders complex analytics
system implementation. The third challenge is technical
constraints, particularly real-time unstructured data pro-
cessing, which requires high computing power. Finally, in-
stitutional resistance remains a significant barrier, as tradi-
tional management structures are often unprepared for the
integration of advanced digital approaches.

In response to these challenges, several practical rec-
ommendations are formulated. These include the integra-
tion of interdisciplinary teams to ensure a comprehensive
view in data-related work; the development of clear eth-
ical standards for data collection and use; investments in
infrastructure for data storage and processing; increasing
employees’ digital literacy and implementing training in
analytics tools. The presented cases demonstrate the effec-
tiveness of big data in decision-making, productivity im-
provement, and adaptation to rapid environmental chang-
es, while also highlighting the importance of conscious and
ethically responsible technology implementation.

In the financial sector, an example is JPMorgan Chase
(Sonica, 2025), which uses big data for detecting fraudu-
lent transactions and analysing credit risk through su-
pervised learning algorithms such as decision trees and
logistic regression. In marketing, Amazon effectively uses
Hadoop, Spark, and TensorFlow to analyse user behaviour,
personalise recommendations, forecast demand, and im-
plement dynamic pricing (Chimi, 2025). In logistics, Uber
serves as an example of a company applying big data for
real-time driver allocation, reducing customer wait times,
and enabling dynamic pricing (Tambuskar, 2025). The sys-
tem analyses over 100 petabytes of data using Spark and
reinforcement learning for adaptive demand management.
In manufacturing, General Electric introduces the Predix
platform to analyse sensor data from equipment for predic-
tive maintenance (How GE uses Al..., 2024). With ML algo-
rithms, Predix identifies anomalies and predicts potential
failures, reducing unplanned downtime and repair costs.

Big data implementation involves several challenges.
The first is data privacy, particularly pressing in health-
care, banking, and public governance. Solutions involve
restricted access policies, anonymisation and pseudony-
misation methods, and adherence to international data
protection standards (e.g., GDPR). The second challenge
is data quality — missing, noisy, or inconsistent records
hinder analysis and model training. The response includes
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preprocessing, data validation, and filtering algorithms.
The third challenge is technical limitations — processing
large data volumes requires significant computing resourc-
es and specialised tools (Ridzuan & Wan Zainon, 2019).
Solutions include Hadoop (distributed storage and pro-
cessing), Spark (real-time computing), TensorFlow (deep
learning modelling), Tableau (interactive visualisation),
and Matplotlib (scientific plotting in Python).

With regard to ML algorithms, supervised learning
(e.g., support vector machines, decision trees, gradient
boosting) is used for demand forecasting, risk assessment,
and recommendation systems; unsupervised learning
(k-means, DBSCAN, PCA) is used for customer segmenta-
tion and anomaly detection; and reinforcement learning
(Q-learning, Deep Q-networks) is used for logistics route
optimisation, dynamic pricing, and autonomous deci-
sion-making in changing environments. Each approach
delivers managerial benefits — from cost reduction and
improved forecasting accuracy to real-time decision adapt-
ability. Thus, the application of big data demonstrates sub-
stantial potential for transforming management processes
in finance, marketing, logistics, manufacturing, HR, and
the public sector. However, to fully realise this potential,
technical solutions need to be complemented by address-
ing issues of ethics, data quality, scalability, and tool adap-
tation to sectoral specifics.

e DISCUSSION

Big data analytics plays a critically important role in mod-
ern management, enabling the processing of large volumes
of information for informed decision-making. V. Mari-
nakis et al. (2020) studied the use of big data analytics in
the context of energy infrastructure, focusing on consump-
tion forecasting and anomaly detection in the operation
of technical systems based on data from IoT devices. The
authors applied ML algorithms for real-time stream data
processing, which significantly improved decision-making
efficiency in energy management. One of the main advan-
tages of big data is its ability to rapidly analyse large data
sets in real time, allowing companies to respond quickly
to market changes, forecast demand, reduce costs, and im-
prove strategic planning. S. Talwar et al. (2021) examined
the use of big data for operational supply chain manage-
ment in retail, which led to a 20% reduction in excess in-
ventory and a 25% improvement in demand forecasting.
Both approaches demonstrated the advantages of big data
in quick decision-making.

Big data analytics contribute to personalisation of
decisions, allowing companies such as Amazon, Netflix,
and banks to better understand consumer needs and offer
products and services tailored to individual preferences,
significantly improving customer experience and business
efficiency. V.M. Reddy & L.N. Nalla (2024) investigated the
impact of big data on customer experience personalisation
in e-commerce, particularly recommendation algorithms,
which increased purchase conversion by 30%. While both
approaches demonstrated the effectiveness of personalised
solutions, the authors emphasised consumer interaction.

ML and AI algorithms play a significant role in big
data development, enabling automation of analysis and
more accurate forecasting. The use of these technologies
in finance, manufacturing, healthcare, and other sectors
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substantially improves the quality of managerial decisions.
For instance, in manufacturing, ML helps identify potential
equipment failures, preventing breakdowns and reducing
maintenance costs. S.R. Krishna et al. (2023) explored ML
algorithms in the financial sector, focusing on automat-
ing credit scoring and forecasting market risks. The results
showed that using big data and Al reduced the share of
non-performing loans by 15% and improved client solven-
cy assessment accuracy. The key difference was in the sub-
ject area: the authors explored big data analytics in finance
for risk reduction.

However, despite significant advantages, the imple-
mentation of big data faces several challenges. One of the
main issues is the need to process massive volumes of in-
formation, which requires powerful computing resources
and specialised software. Companies lacking the appropri-
ate infrastructure might struggle with big data implemen-
tation, slowing down digital transformation. H.N. Dai et
al. (2020) studied the challenges of big data implementa-
tion in manufacturing logistics, focusing on data integra-
tion from heterogeneous sources, insufficient data quali-
ty, and difficulty in building efficient real-time analytical
models. Unlike the current study, which emphasised stra-
tegic planning and forecasting in resource management,
the authors highlighted operational barriers arising during
the adaptation of analytics to dynamic manufacturing and
supply chain conditions. This comparison underlined the
importance of a comprehensive approach addressing both
strategic and tactical aspects of big data application in in-
dustrial environments.

D.K. Nguyen et al. (2023) studied how big data and
AT algorithms could be used to detect and assess finan-
cial risks in the banking sector. It was found that big data
analytics allowed banks to significantly reduce the likeli-
hood of credit errors, detect potentially fraudulent oper-
ations, and better forecast changes in financial markets.
The authors also noted that Al integration enables banks
not only to detect anomalies in a timely manner, but also
to automatically adapt the risk management strategies in
real time. The current study also focused on using big data
and Al to improve management decision efficiency, but the
authors placed greater emphasis on financial aspects and
risks. Additionally, the authors devoted more attention to
automation and optimisation based on Al.

Another important issue is data privacy and protec-
tion. The use of large volumes of information, especially
personal user data, poses risks of confidentiality breaches
and requires strict regulatory compliance. This is particu-
larly relevant amid increasing data protection legislation,
such as the General Data Protection Regulation in the EU.
A.T. Oyewole et al. (2024) investigated privacy challenges
in the financial sector and found that the main problem
was not only GDPR compliance but also the growing risk of
data leaks due to targeted cyberattacks, increasingly aimed
at banks and financial institutions. The authors analysed
cryptographic protection mechanisms and approaches to
monitoring anomalous activity to prevent compromise of
sensitive financial information. The main difference was
that the work focused primarily on protecting client finan-
cial data and ensuring regulatory compliance.

Data quality is also a critical issue. Poorly structured or
noisy data can distort analysis results, leading to incorrect

management decisions. Therefore, developing effective
methods of data cleansing, normalisation, and verification
is essential before analysis. K.O. Park (2020) investigated
the problem of data quality in logistics, where poor or noisy
data could lead to incorrect demand forecasting, thereby
increasing storage and transportation costs. The author
stressed the importance of implementing effective data
cleansing and normalisation methods at the collection and
processing stage to avoid such issues.

M. Ghasemaghaei & H. Calic (2020) also explored the
use of big data to improve management decision-making
but focused more on applying these technologies in the
financial sector, particularly to improve credit risk assess-
ment and detect financial anomalies. The authors noted
that big data analytics made it possible to identify trends
invisible to traditional analysis methods, thus improv-
ing the accuracy of predictive models. In contrast to the
current results, the authors concentrated on the financial
sphere, especially the need to dynamically update analyti-
cal algorithms to adapt to changing financial instruments.
This highlighted the sector-specific nature of big data use
and differing approaches to solving analytical tasks.

M.A. Khan et al. (2020) analysed the use of ML for
demand forecasting in retail through big data analysis.
The authors found that using ML for demand prediction
enabled more accurate real-time forecasting of product
demand, reducing inventory storage costs. Big data use in
retail helped develop new models for optimising product
placement in warehouses and stores, improving delivery
efficiency and reducing logistics costs. However, the au-
thors noted that such models require high data quality,
and problems with incomplete or noisy data can seriously
affect forecasting accuracy. Comparison with current re-
sults showed that both studies focused on using big data
for business process forecasting and optimisation in re-
tail. However, the authors’ work emphasised offer person-
alisation for end consumers, whereas the current study
placed greater focus on inventory and logistics process
optimisation. The research findings indicate that using
big data significantly improves decision-making efficien-
cy, optimises resource management, and enables person-
alised services for consumers. However, implementing
this technology is not without challenges, including data
volume processing, data privacy assurance, and the need
for clean, structured input data.

e CONCLUSIONS

In the course of the conducted study, key approaches to the
implementation of big data analytics across various man-
agement domains - including finance, marketing, logistics,
manufacturing, HR, and public administration — were an-
alysed. The findings confirmed that the use of big data in
combination with ML algorithms, stream data processing,
and distributed computing systems delivered significant
effects in each of the examined sectors. In the financial
sector (e.g., JPMorgan Chase), the implementation of fraud
detection and credit risk assessment systems using super-
vised learning (gradient boosting) improved forecasting ac-
curacy and reduced financial losses. At the same time, the
study highlighted key challenges in the implementation of
big data. The most significant of these included: low data
quality, which reduced the reliability of analytics; limited
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computing resources for processing stream or large data
volumes in real time; and confidentiality risks associated
with the storage and analysis of personalised information.

Additionally, the research addressed the institutional
and organisational conditions under which the implemen-
tation of big data technologies demonstrated the highest
efficiency. Consideration was given to the level of digital
maturity within organisations, employee readiness to work
with new tools, and the existence of regulatory frameworks
for data protection. The practical significance of the study
lay in forming a systemic understanding of the role of big
data analytics in transforming managerial decisions, en-
hancing operational efficiency, and adapting to dynamic
environmental conditions. The summarised findings could
be used to develop digital transformation strategies at
both company and industry levels. Further research should
focus on comparative analysis of the effectiveness of big
data solutions in specific sectors — particularly in finance,

logistics, and public administration — by incorporating up-
to-date data, assessing the impact of implemented tech-
nologies on key performance indicators, and analysing bar-
riers to the scaling. The main limitation of the study was its
reliance on secondary sources and the absence of empiri-
cal validation of the models in practice. Future studies are
planned to conduct an in-depth analysis of the effective-
ness of big data solutions in selected sectors using primary
data and quantitative metrics.
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AHoraiig. MeToio JOCTiIKeHHsT 6Y/I0 OI[iHMUTM BIUIMB aHATITUKM BEIUKUX MaHUX Ha SIKICTh YIMPaBIiHCHKUX PillleHb
IIJITXOM aHajIi3y KJIIOUOBMX TEXHOJIOTii, MeTOMiB 06po0KM Ta iHTepmpeTalii JaHuX y cydacHOMY 6i3HeC-cepeIoBUIILi.
MeToponorist 4OCTiIKeHHST BK/II0Uasia aHasli3 Ta MOPiBHSIHHS iCHYIOUMX MiJXO/iB A0 BUKOPUCTAHHS aHATITUKY BEeTUKUX
JaHMX Y Pi3HMUX Taay3sX, a TAaKOX 3aCTOCYBaHHSI METO[iB Kelic-CTaAi Ta MOZEeIIOBAHHS [/ OI[iHKM BIUIMBY Big Data
Ha e(deKTUBHICTb YIPaBAiHCHKMX pillleHb B YMOBax HeCTabilbHOro pecypcosabesmneveHHs. TaKOX Yy JOCTiIKeHHi 6y/10
MpoaHasi3oBaHO MpMUKIafHe BMKOpUcTaHHS Big Data y diHaHcaX, MapKeTHHTY, JOTiCTUIi, BUPOOHUIITBI, yIIpaBIIiHHI
MepCoOHAJIOM Ta Jep>KaBHOMY YIIPaBJIiHHI 3 OMOPOI0 HAa peasibHi Keicyu TaKuX KOoMIaHii, ik Amazon, Uber, Walmart,
General Electric Ta Netflix. OnucaHo TuIu aJifOPUTMIB MaIIMHHOTO HaBUaHHS (Kaacudikaliis, Kiactepusaliisi, perpecis,
ITMOOKe HaBYaHHS), MPUKIAAM iX 3aCTOCYBaHHS (CerMeHTalliss KJIi€HTiB, MPOTHO3 IOMMUTY, BUSIBJEHHS aHOMastii) i
ixHilt BruiMB Ha eeKTUBHICTb YIIPABIiHCbKMX pillleHb. 3a3HaUeHO KIoUoBi TexHosorii — Hadoop, Spark i Tableau, siki
3a6e31euyIoTh 00pOOKY, aHasli3 i Bisyastisallito BeIMKKUX JaHuX. AKIIeHT 3po6sieHO Ha rnepeBarax Big Data — mmiiBuIeHHS
TOYHOCTI ITPOrHO3YBaHHSI, IEPCOHAJTi3allisl, aBTOMAaTHU3allis, aanTallisi 0 pUHKY — Ta BUKJIMKAX BIIPOBA/IKEHHS, 30KpeMa
moTpe6i B 0GUMCIIOBAIBHUX pecypcax, KBadihikoBaHMX Kafpax i 3aXMCTi JaHUX, 0 € KPUTUUHUMU JJIST JOCSITHEHHS
yIpaBJiHCbKOI edekTUBHOCTI. OTpUMaHi pe3ylnbTaTi AO3BOJSATD MiAIIPUEMCTBAM OINTHMI3yBaTy OIepalliiiHi Mporecu,
MigBUIINTY e(PeKTUBHICTbh BUKOPUCTAHHS PECypCiB, a TAKOX alalTyBaTH CTPATETrivuHi pileHHs Mg crienudiudi yMmoBu
PMHKY Ta TE€XHOJIOTiuHi BUKIMKKU. Kpim TOro, mowIigkKeHHs Ja€ 3MOry BIOCKOHAJIUTHU iHTerpalil0 aHaTiTUKU BeIUKUX
JaHuX 3 iHIMMM IUQPOBUMM TEXHOMOTisIMY, TakuMK SIK BIM Ta IoT, mo cripusie 6l TOUHOMY MTPOTHO3YBaHHIO Ta
onTtumizalii 6i3Hec-mporeciB. IIpakTuuHe 3HAYEHHS AOCTIIKEHHS TOJATAE y BU3HAUEHHI CIOCO6iB edeKTUBHOTO
3aCTOCYBaHHS aHATITUKY BeJIMKUX JAHUX [JISI TOKPAIleHHS YIIPABIiHCbKUX PillleHb y Pi3HUX rary3sx

KirouoBi csroBa: 06po6Ka iHbopmariii; mporHo3yBaHHS; aITOPUTMIYHI TTiIX0/IM; ONITUMi3allisl TPOIIeCiB; MITYIHUI iHTETeKT

30 « Development Management. 2025. Vol. 24, No. 2 «



