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UTILIZATION OF BIG DATA ANALYTICS
FOR LOGISTIC PROCESSES ENHANCING

O. K. Kyursip,

K. €. H., AOIIeHT, AOIIeHT KadeApy eKOHOMIKM IiAPUEMCTBA,

Kam'suenp-IToainbchkuit HanjioHaAbHMI YHiBepcuTeT imeHi IBana OrieHka

H. B. MakoroHuyx,

K. TIeA. H., AOII€HT, AOIIeHT KadeApyu ICUXoAorii, meparoriku Ta coniaAbHO-eKOHOMIYHUX AMCIIUIIAIH,
Hanionaapna akapemis AepskaBHol npuropAOHHOT cAysk6u Vkpaiun imeni boraana XmeapHnipkoro
1. M. dnunux,

acuipasT KadeApy 06AiKy Ta OmOAATKYBaHHS | MapKeTHHTY, MyKadiBChbRMII AepsRaBHUI YHIBEpCUTET

BUKOPUCTAHHS BIG DATA AHAAITUKU AAS TIOKPAIIEHHS AOTICTUYHUX ITPOLIECIB

The relevance of the research is driven by the fact that the greatest impact of employing Big Data
is on logistic processes of manufacturers, suppliers, and mass servicing enterprises. The increase
in trade, increasing complexity of supply chains, and process optimization need compel economic
entities to seek effective ways to manage the organized sequence of logistics operations over time,
to the extent that it allows for the maximum alignment of interests among all participants in the
logistics chains. The goal of the article is to identify the specifics of employing Big Data analytics to
enhance logistical processes. It has been demonstrated that the utilization of Big Data analytics
enables rapid optimization of logistical processes across various business sectors. The optimization
effect is formed through transformations of logistical flows based on the nature of their inherent
organization, available connections with suppliers, and circulating flows of goods and services. Based
on theresearch findings, it has been concluded that the application of Big Data is a multi-level process
oriented towards various directions. Among such directions are the enhancement of the supply chain
(through data collection, demand forecasting, and procurement process adjustments), improvement
of internal logistical flows (via efficient inventory management and goods redistribution within the
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enterprise), elevation of departmental coordination (by ensuring smooth internal process
operations), enhancement of customer interaction (by adapting product and service assortments to
consumer needs), and improving service and customer satisfaction (through personalized offers and
loyalty programs). The practical significance of the research lies in demonstrating the fact that the
overarching goal of employing Big Data analytics in logistical processes is to enhance their efficiency
and service content. Furthermore, the prospects for further research involve the development of
mechanisms that allow manufacturers, trading, or logistic companies to more accuratelyrespond to
changes in both internal and external environments

AKTyanbHiCTb BOCIig)XEeHHS1 3yMOBJIeHa TUM ¢paKToM, L0 HanbinbLunii BNNB Big 3acTocyBaHHs Big
Data npunapgae Ha norictnyHi npouecyv BUPOOHUKIB, NOCTaYyasibHUKIB Ta NignpuemMcTB c¢pepu Mmaco-
BOro o6c¢cs1iyroByBaHHs. 3pOCTaHHsI 06¢csriB TOoBapoobiry, cknagHoCTi nocTta4yaHHs Ta HeoOXigHiCcTh
onTumisauyii unx npouyecie 3aMyLLYIOTb Cy0 '€KTIB rocrniogapioBaHHs WykaTtn edpekTueBHi crnocobum yrn-
paBJliHHS1 OPraHi30BaHOIO Y Yaci MOC/1ifO0BHICTIO BUKOHAHHSI JIOriCTUYHMNX onepadiii, TOo Mipolo, 3a
SIKO i MOXXJINBO MaKCUMaslbHO HAGIN3NTNCS [0 rapMoOHi3auii iHTepeciB BCix y4acHUKIB 10ricTUdHNX
naHuorie. MeToro cTtatrti € BU3Ha4yeHHs1 crieungikm BukopuctaHHs Big Data ananitukun ans nokpa-
LeHHSs noricTudHnx npouecis. ZljloseaeHo, o BukopuctaHHs Big Data aHanitnkun no3Bossie LUBNAKO
onTumisyBaTu orictuyHi npoyecu y piaHnx cpepax 6isHecy. OnTumisayivinnii epexr gocaraerbcs
LIIXOM TpaHcopmayii 1orictTud4HNX NOoToKiIB, SIKi BigPIi3HAIOTbLCS 3a XapakTepoM ix opraHiszauii,
3MICTOM BHYTPILLHIX 3B '3KiB 3 MOCTa4YasibHUKaMu Ta 0CO6IMBOCTAMM UMPKYNSUii npoaykuii, ToBapis
Ta nocnyr. 3a pe3ynbraramu OCJigXeHHS MOXHa 3p00uTv BACHOBOK, LL{O 3acTocyBaHHs Big Data €
6araropisHeBUM npoLecom, CPSIMOBaHUM Ha Pi3Hi HANPAMKN NOKpauleHHs. Cepen MOX/INBUX Ha-
NPSIMKIiB: NOKpaLYeHHs JIaHLIora nocTavyaHHs (4epes KopuryBaHHs 3aKyniBesibHUX rnpoueciB); nokpa-
L{eHHSI BHYTPILLUHIX JIOriCTUYHUX NOTOKIB (Yepe3 egpeKTuBHe yripaBsiHHS CK1aACbKUMM 3arnacamMmm ta
nepepos3noAin ToBapiBy Mexax nignpueMcTBa); NnokpaLleHHs PiBHS KoopAWuHauUii Mk Bigginamn,
nokpaLeHHs B3aeMogii i3 KslieHTamu (3a pe3ynbTataMmy aganrtawlii acopTUMEHTY ToBapiB Ta nocayr
A0 noTpeo6 crnoxmneadyis), NOKpaLleHHs PiBHS 00CJ1yroByBaHHSsI Ta 3a40BOJICHHSI NOTPe6 KNIiEHTIB (3a
pe3ynbratamu ¢popMyBaHHS NePCOHAiZ30BaHUX NPOMNO3ULiN Ta Nporpam J0si/ibHOCTi). MpakTn4yHa
3HaYyLicTb AOCAIKEHHS NOJsirace y niagTBepAXXeHHi Toro ¢pakry, L0 OCHOBHOIO METOI0 BUKOPUCTAaH-
Hs1 Big Data aHanitvkun y norictumdHux npolecax € nigBULLLeHHS ix e¢peKTUBHOCTI Ta CepBiCHOIro 3MicTy.
Kpim Toro, nepcnexkrtnem nogansLunx gocnigxeHb nependaqyalotb po3pobKy mexaHi3MmiB, sKki 4O3BO-
JIITb BUPOOBHUKAM, KOMIMAaHiISIM MacOBOIro o6¢J1yropyBaHHs1 260 JIoricTU4HUM KOMMNaHiiM TOYHiLle pe-
aryBaTtu Ha 3MiHU SIK BHYTPILLIHbOro, Tak i 30BHILLIHbOro cepegoBuLa.

Key words: logistical operations; logistics companies; manufacturers; primary revenue stream; supply chain;
optimization

KaroyoGBi cnoBa: nozicmuyHi onepauii; n102icmuyHi Komnawii; BupobHuku; 0ocHoBHULU nomik 0ox00iB; naHyoe no-
CMAYyaHHAa;, onMUMI3auis.

TARGET SETTING

of supply chains, and the need for process optimization

In today's world, vast amounts of data, commonly
known as Big Data, have transitioned from sources of
information to powerful tools for tackling diverse tasks
aimed at enhancing the fundamental processes of
economic entities generating primary revenue streams.
One of the processes significantly influenced by the
application of Big Data analysis is the logistical processes
of manufacturers, suppliers, and enterprises in the mass
servicing sector. The increase in trade volume, complexity

compel economic entities to seek effective ways to manage
the organized sequence of logistical operations over time,
to the extent that it allows for the maximum alignment of
interests among all participants in the logistics chains.

ANALYSIS OF RESEARCH
AND PUBLICATIONS

An analysis of scientific works by domestic authors in
logistics, including Kolyadenko O. L., ChornopyiskaN. V.,
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Globalization and international trade

N S

—— ¥ S

= N =
With the intensification of globalization and the development of
international trade, the complexity of logistical networks has increased.
This is because goods now pass through a greater number of countries and
continents, depending on the sources of supply and the destination
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The increase in volume and diversity of products and goods (works,

services)
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and storage.

The continuous growth in demand for various goods and services
necessitates more complex and flexible logistical solutions for their supply
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Technological progress

The use of cutting-edge technologies in logistics, such as process
automation, the Internet of Things, artificial intelligence, and data
analytics, while simplifying some aspects of logistics, also creates new
challenges and complicates certain processes

Constant changes in consumer demand

products.

Changes in consumer demand and market trends may necessitate the
adaptation of logistical strategies and rapid switching to new markets or
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the fields of trade and logistics,

logistical systems

The increase in the number and stringency of regulatory requirements in

environmental standards, and safety, creates additional challenges for

such as customs regulations,
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Figure 1. Reasons for the increasing complexity of logistical processes over time

Source: formed based on [1; 3—4].

Shandrivska O. Ye., and Mishchuk I., has shown that there
is insufficient development regarding the specifics for
improving logistical processes. Additionally, insufficient
attention has been paid in economic research to the
utilization of Big Data analytics in logistical processes.

THE WORDING OF THE PURPOSES
OF ARTICLE (PROBLEM)

The goal of the article is to identify the specifics of
employing Big Data analytics to enhance logistical
processes.

THE PAPER MAIN BODY WITH FULL
REASONING OF ACADEMIC RESULTS

Within the study, attention is drawn to the fact that
logistical processes are increasingly becoming more
complex over time. It is evidenced that this complexity
arises due to the intensification of globalization and the
development of international trade, the constant growth
in demand for diverse products and services (requiring
more complex and flexible logistical solutions for their
supply, storage, and delivery), the utilization of advanced
technologies in the logistics sector, and so on (see Figure
1).

As a result of the outlined arrangement, logistics
processes do not simply revolve around logistical
functions. They have become complex. They encompass
loading, unloading, warehousing, dispatching of goods,
transporting, and storage of goods, receiving and releasing

goods from warehouses, transshipment, sorting and
assembly, consolidation of goods, collection, storage, and
transmission of information about goods, dealings with
suppliers, cargo insurance, transfer of ownership rights
to goods, customs clearance, and others. This complexity
leads to the fact that quality execution of logistics
processes is impossible without proper attention to the
inherent parameters of space, time, form, and qualitative
properties of logistical flows.

Improving logistics processes is a complex task that
requires a set of actions. This set of actions should ensure
the harmonization of interests among producers, sup-
pliers, and consumers through the alteration of spatial
(location), temporal, formal, and qualitative parameters of
logistical flows by utilizing specialized methods and tools
for analyzing large volumes of data.

Therefore, it is evident that while the nature of impro-
ving logistics processes varies depending on who performs
them (producers, entities operating in the mass service
sector, or logistics companies as suppliers [3]), it equally
demands powerful Big Data computational resources and
specialized algorithms tailored for their processing and
interpretation. The primary goal of Big Data analytics is
to uncover valuable insights, trends, and dependencies
within massive datasets that can be utilized for making
strategic and tactical decisions across various industries
and domains.

It is worth noting that Big Data analytics can be utilized
to improve logistics processes in the following ways:
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/Foundation: Utilizing Big Data to gather data on component suppliers for the range of
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Figure 2. Utilizing Big Data Analytics to Enhance Logistic Processes

at Opel Auto
Note

mobile GmbH

1 The manufacturer carefully analyzes demand data, forecasts component needs, and plans orders with each supplier in advance.
This allows for efficiently adjusting inventory levels (considering production and operational cycle lengths, cost reduction needs).

2 The manufacturer carefully analyzes the pool of components available under contracts to ensure their availability at the required
times, thus avoiding production disruptions and ensuring acceptable product quality.

Source: formed based on [1—2; 4].

— Enhancing the parameters of incoming resource
flows by improving relationships with suppliers. This
process is a priority for manufacturers and entities
operating in the mass service sector.

— Improving internal flows by optimizing results and
coordination among departments within an enterprise. This
process is prioritized for logistics companies.

— Enhancing connections with consumers by
ensuring the most accurate alignment of output flows of
goods and services with their demands. This process is
prioritized for entities operating in the mass service
sector.

So, relationships with suppliers are a critical element
for manufacturers and trading enterprises, as effective
management of supply processes determines the

availability of necessary production resources or the
breadth of the available product offering. The use of Big
Data analytics in this direction enables [1—2; 4; 6]:

1. Forecast demand and adjust procurement
strategies. The availability of large volumes of data on
previous orders, market trends, and other factors enables
manufacturers and trading enterprises to forecast changes
in demand for products, and goods (works and services)
in real-time and react to them by adjusting procurement
strategies.

2. Supply chain optimization. Big Data analytics
enables the assessment of supplier effectiveness,
identification of opportunities for optimal agreements with
suppliers, and enhancement of inventory management in
both manufacturing and trading enterprises.

/Foundalion: the coordination processes among departments involved in internal logistic management -\

//P_rnccss: Utilizing Big Data to enhance coordination between departments
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Figure 3. Utilizing Big Data Analytics to Improve |

Note

nternal Logistic Flows at Kuehne+Nagel Company

1 Analyzing data on loading/unloading times at various ports or terminals can assist a logistic company in making decisions
regarding the selection of the most efficient routes and resource allocation
2 Analyzing data on transportation routes, variations in weather conditions, traffic, and other factors allows for optimizing routes

and transportation schedules to reduce delivery times and costs.

3 Utilizing Big Data enables logistic companies to effectively manage warehouse inventory, determine optimal storage techniques,

and arrange goods placement to maximize space utilization and re
Source: formed based on [1;3—4;6].

duce costs.
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Figure 4. Utilizing Big Data Analytics to enhance customer relationships at LLC "Novus Ukraine”

Source: formed based on [1—2; 5].

3. Minimization of logistical risks and costs. Data
analysis helps identify potential risks in the supply chain
and take preventive measures, such as finding alternative
suppliers or diversifying sources of supply.

The outlined specificity of using Big Data analytics to
improve logistic processes can be examined based on the
experience of the automobile manufacturer Opel. It should
be noted that the optimization of supply processes for
such a manufacturer is crucial, as it determines the avai-
lability of necessary components for automobile pro-
duction. Naturally, the manufacturer develops partnerships
with several suppliers of various components (such as
engines, chassis, electronics, etc.) and aligns the
application of Big Data analytics according to the spe-
cificities outlined in Figure 2.

In addition, effective logistics management occurs
when the manufacturer carefully analyzes demand data,
forecasts component needs, and plans orders with each
supplier. It ensures the availability of necessary compo-
nents at the right time, avoids production disruptions, and
ensures high product quality.

Inefficient logistics management occurs when the
manufacturer fails to utilize data analytics, and places
orders for components too late or too early, sometimes
even without considering demand forecasts or component
quality. It can lead to excessive inventory, losses from
production delays, and a negative impact on product
quality.

Internal logistic flows are the main object of ma-
nagement for logistic companies (as they reflect the
organized movement of goods, information, and resources
within the enterprise). The application of Big Data analytics
to improve the logistic processes of such companies
involves [1; 3—4;6]:

1. Optimization of internal logistic management
processes. The availability of large volumes of data on
internal operations helps identify the efficiency of
loading, unloading, stocking, shipping, transportation,
and storage processes, identifying opportunities for
optimization and automation of these and other
processes.

2. Improving coordination between departments of the
logistics company. Specifically, using data allows for
identifying issues in the alignment of actions among

different enterprise departments and taking measures to
address them.

3. Ensuring efficient resource utilization. Data analysis
helps identify underutilized resources and opportunities
for their optimal utilization.

Given the specifics of using Big Data analytics to
improve internal logistic flows, let's consider it based on
the experience of the logistic company Kuehne+Nagel,
specializing in international freight transportation. It's
worth noting that the optimality of internal logistic
management for such a company leads to cost reduction
and increased competitiveness. Naturally, the company
enhances coordination between departments regarding
resource utilization, aligning with the specifics of
employing Big Data analytics as outlined in Figure 3.

Improving connections with consumers is an extremely
important aspect for entities operating in the mass
servicing sector, as it allows for the most accurate
alignment between outgoing flows of goods and services
and consumer demands. So, utilizing Big Data analytics in
this direction allows for [1—2; 5]:

1. Adapting product range and services. Data analysis
enables understanding consumer needs and preferences,
adapting the range of goods and services accordingly.

2. Improve customer service: Data analysis enables
improving service and meeting customer needs by ensuring
fast and high-quality delivery of goods and other services.

3. Increase customer loyalty: Utilizing Big Data allows
for developing personalized offers and loyalty programs,
promoting customer retention and increasing satis-
faction.

Taking into account the specified specifics of using
Big Data analytics to improve customer relationships, let's
consider it based on the experience of the retail company
LLC "Novus Ukraine". It's worth noting that the optimality
of logistic processes for such a company contributes to
increased profitability and competitiveness in the market.
Naturally, the trading company utilizes Big Data analytics
to determine consumer needs, service peculiarities, and
their loyalty level, according to the specifics outlined in
Figure 4.

Taking into account the above provisions, it is evident
that the optimization effect of using Big Data analytics is
formed through transformations of logistic flows based
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on the nature of their organization, available supplier
relationships, and circulating flows of goods and services.

Conclusions from this study and prospects for further
exploration in this area. ¥ Moreover, the optimization
effect is formed through transformations of logistic flows
based on their inherent organizational characteristics,
available supplier relationships, and the circulation of
goods and services. Based on the research findings, it is
concluded that the application of Big Data is a multi-level
process oriented towards:

1. Improving the supply chain by collecting data,
forecasting demand, and changing procurement strategies
based on real data on product demand.

2. Enhancing internal logistic flows through improved
inventory management processes and intra-company
goods redistribution.

3. Increasing departmental coordination through
ensuring smooth internal process operations.

4. Improving customer interaction by adapting the
product and service range to consumer needs based on
analysis of their consumption behavior.

5. Enhancing customer service and satisfaction through
the creation of personalized offers and loyalty programs.

The practical significance of the research lies in
demonstrating the fact that the overarching goal of
utilizing Big Data analytics in logistic processes is to
enhance their efficiency and service content. Furthermore,
the prospects for further research involve the development
of mechanisms that allow manufacturers, trading, or
logistic companies to more accurately respond to changes
in both internal and external environments
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