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Abstract: In the conditions of the rapid development of tethgies, digital marketing in logistics undergsamificant
changes. The article examines how innovative tdolgies - such as artificial intelligence (Al), blathain, the Internet
of Things (loT), and automation - are transformtraglitional approaches to logistics, providing ioy@d customer
interaction, supply chain optimization, and inceghsransparency of operations. The main goal ofrélsearch is to
analyze the influence of new technologies on margetnd logistics processes, as well as to identifigvant strategies
for increasing the efficiency and competitivenescampanies. The research methodology includesusieeof data
analysis, statistical models and examples fronpthetice of leading global companies. The maingadkhe article are
to reveal how digital marketing contributes to timprovement of the customer experience and howntdolgies allow
companies to adapt to modern market conditionsnTdia results made it possible to substantiatettiesitnplementation
of Al allows to improve the personalization of e@nd increase the accuracy of demand forecalsils, tive blockchain
contributes to increasing trust and transparencsupply chains. IoT allows companies to track gaadsal time, and
automation reduces costs and speeds up order pinge®n the basis of the obtained results, itraved that the
digitalization of marketing and logistics processémodern companies contributes to the strengtigeof positions on
the market and creates a basis for sustainabletlyiowhe conditions of a rapidly changing econoeniwironment.

1 Introduction thereby predicting demand, personalizing customer

Digital transformation has affected almost all aref interactions, and optimizing marketing campaignsl an
business, and logistics and marketing are no exwept flow or management of information. Blockchain
Traditional logistics strategies and marketing apphes technologies provide transparency and reliabilftglata at
are no longer able to effectively meet the new deteaf €very stage of the supply chain, which increasstoauer
the global market. With the rapid growth of e-compee trust and reduces operational risks. l0T devidesvalis to
increased  customer expectations and increasii@Ck goods in real time, which improves inventory
competition, digital marketing in logistics is betiag Management and minimizes Ioss_es. Secure an.d égifia
critical. The introduction of advanced technologiesh as data also strengthens the reputation of compahéscan
artificial intelligence (Al), the Internet of Thisg(loT), demonstrate their responsibility to consumers amthprs.
blockchain and automation are changing the rulethef ~ This study aims to identify the most effective thgi
game, turning marketing and |Ogistics into inte@jat strategies that companies can use to improve cestom
processes aimed at increasing the speed, efficiandy interactions and increase the productivity of lbgss
transparency of Supp|y chains. The deve|opment @fOCGSSG.S. The relevance _Of the StUdy is due toethd to
technology and digitalization have led to signifita @dapt logistics and marketing to the new challemgese
changes in the structure of supply chains, whickv nodigital economy. In the context of globalizatiomcrieasing _
actively include marketing elements aimed at imprgv speed of change and the development of electronic
the customer experience. In the digital era, custsmot Platforms, companies that do not implement tectgieto
only expect fast and safe delivery, but also petimed sk losing competitiveness. Thus, the study ofitalg
offers, availability of information about each stagf the Marketing in logistics has significant practicgrsficance,
product’'s movement, as well as confidence in tlensly ~ helping  businesses navigate the changing economic
of their data. Therefore, studying how digital netihg in  €nvironment and use digital opportunities for sustale
logistics is transforming business processes besonf@owth. To achieve the goals and objectives ofstiely,
necessary for creating more flexible and sustagnabspecific examples of companies that have succégsful
strategies. In a world where business competitiverie  integrated digital technologies into their logisti@nd
increasingly determined by the speed and quality @farketing processes are substantiated. It is exgpebt
service, this study offers valuable recommendatifons the results of the study will be useful not onlyr fo
companies seeking to adapt to the new reality bEmefits companies that already use digital tools, but Bisthose
that company receive from implementing digitawho are just planning to implement innovations and
technologies are varied and extensive. The ussifitial ~ technologies in their business processes.
intelligence allows us to process huge amountsaté,d
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1.1 Theory of digital marketing in logistics: investments and can cause difficulties in change
argumentation of the features and specifics management. The shortage of skilled workers and
of theinteraction of strategic management cybersecurity issues are also significant challeniet

Research on the integration of digital technologies "€quire a careful approach to strategic managenient.
logistics and marketing demonstrates that technmibg (0d2y’s environment, companies need to developadigi
innovations open up new opportunities to improvgwarketmg strategies in logistics ba_sed on the
customer engagement, increase supply chain effigien |mplementat|on of advanced technologies to ensure
and create competitive advantages. Current wofifective customer engagement and adapt to market
highlights key aspects of technologies such agicati changes. To successfully implement technologies,
intelligence (Al), the Internet of Things (IoT),dakchain, COMpanies must consider both the benefits and palten
and automation, and their impact on logistics anaha}llenges associated with digital _transfo_rma'q(ﬂhe
marketing. Digital marketing plays a key role in deen rewew_sho_ws that_ further research in the f_|eldjrgi_tal
logistics, helping to improve the interaction betwea marketing in logistics shpuld focus on creatmge@suble
company and its customers, as well as to increadgd adaptabletechnolog_|es_that can support thaisable
operational efficiency. Several studies, such haidl [2], development of companies in the long term. _
highlight the importance of digital technologies in Conceptually, it should be noted that digital méirige
empowering logistics companies, improving customeind logistics research shows that new technolagiels as
service, and optimizing supply chains. Digital neitg artificial |_nteII|gen_ce (Al), the _Inte_:_rnet of Thnsg(loT_),
tools, including data analytics, automation, an@fi Plockchain and big data are significant game chenge
intelligence (Al), and the Internet of Things (I9Help both I_oglsncs and marketing. Howe_ver, a criticahlysis
companies respond more quickly to changing custom@f €Xisting works reveals several important aspéuas
needs and manage operations efficiently [3]. require further |mprc_Jvem_er_1t and more in-depth rmtpa_

It is worth noting that digital technologies haveca Current research in digital marketing and logistics
changed the approach to managing the interactioveke confirms _the importance of |mplgr_nent|ng innovative
marketing and logistics. The integration of teclogits technologies to improve _the efficiency of_ busmess_
such as 10T and blockchain allows companies tor off@rOcesses. However, despite numerous achievements i
customers more transparent and personalized sendse these areas, there is a significant gap in thensbee
well as manage their expectations [4]. The studyFy literature _ reggrdmg f[he_: full integration of the_se
shows that 10T in logistics helps track goods anprbves  t€chnologies into logistics and marketing strategie
supply chain transparency. Thus, the integratiodigital According to research [8], the use of Al and bigada
tools and data from logistics into marketing allofes ~@nalytics has high potential to create a perscemliz
better customer service at every stage of the psiny €Xperience forcustomer_s_, bu'_[ so far r_10t all congsmave
process, which increases their loyalty. Strategif:eal'zed these oppo_rtumtles in practice. I_n tl_ﬂ?l]l,notes _
management of digital marketing in logistics isdreing  that many companies face challenges in implementing
an important factor for sustainable business grobtie to  digital solutions, such as the high cost of tecbggland a
the growing importance of digital technologies afada, ack of qualified personnel. Although the implenzidn
companies must build strategic management basadtan ©Of téchnologies such as |oT and blockchain do dmurte
Works such as [6] emphasize the need for a stratedp Improving transparency and accuracy in logistas
approach to the implementation of digital solutiomsich ~ ¢laimed by [10], in practice these solutions reg@rhigh
allows companies to improve demand forecasting ad@ve! of integration with existing business proesssThis
optimize logistics processes. These studies highlige ™MaY be asso_uated with additional complexmeshsax:t_he_
need for companies to adapt their strategy to neflged to revise management strategies and o_rgaumahtl
technologies in order to remain competitive innierket. Structure. Therefore, more in-depth research isleweo
The use of Al and big data in digital marketing iowes analyze different models of technology |mplemeotai_n
forecasting accuracy, which significantly reducesage & company, as well as to create clear recommemsait
and transportation costs, and improves customeicser their effe_ctlve use. In addition, msufﬂment_aﬂmn is paid
[7]. In turn, this allows companies to create peasiged [© Studies aimed at analysing the impact of new
offers and respond to changes in demand in a timet@,chno!ogles on the interaction between logistiosl a
manner, which is especially important in unstablg'arketing departments. As noted by [1], successful
conditions. Systematization of data within the dyppain  Intégration of these technologies requires synbegween
allows companies to provide customers with accuraffferent departments. It is important to note thia¢
information about the status of their orders irl tigae [8].  literature review found contradictions in the segli
While the benefits of applying digital marketindamistics ~"€9arding the application of Al in marketing andigiics,
are obvious, such as improving customer experierust, and more work is needed to understand how these
optimization, and increasing data accuracy, theseatso €Chnologies can work in tandem to improve the aler
some challenges. For example, studies by [9] abidhdte busme_zss process. I_\/Ian_y _studle_s confirm the _efﬁeness
that digital transformation requires significannaincial  ©f digital technologies in isolation, but thereaidack of
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work that would examine their integration at thesihass - Blockchain in logistics and marketing.
level. Particular attention should be paid to thieesgy Blockchain will provide security, transparency angt in
models between marketing and logistics, as welthas logistics. It allows for lower transaction costs)piroved
need for strategic management of technologgroduct tracking and fewer errors. However, its
implementation. Critical need to rethink strategieSmplementation is associated with high technoldgica
Technologies such as Al and blockchain are indedshrriers and the need for standardization at aaglievel
changing the landscape in both logistics and madgebut  [14].

companies must be prepared for significant internal In stating the main results of the presented rebetite
changes before these technologies can deliveveda¢. following advantages and disadvantages should be
Existing research does not sufficiently take irdgoaunt the highlighted:

challenges that companies face when implementigigadi - Increased efficiency. Current research shows that
solutions. Therefore, there is a need to furthesla@® technology can significantly improve business psses in
methods for evaluating the effectiveness and doffity  marketing and logistics, increasing their efficigrand

of these implementations in a practical context. reducing costs.
— Adaptation to change. The introduction of new
1.2 Theoretical aspects of assessing the impact technologies allows companies to respond moredigxo
of technology on changing the management ~ market changes and customer needs, making them more
of digital marketing and logistics competitive.
Digitalization in marketing and logistics is crucfar - High implementation costs. Many studies

the growth and efficiency of modern companies. Mnde highlight that the implementation of technologiests as
technologies such as artificial intelligence (Alhe Al or blockchain requires significant investmenthieh
Internet of Things (IoT), big data, blockchain andchine can be a challenge for small and medium-sized riges.
learning are actively used to improve all stagesisfomer — Complexity of integration. The challenges of
interaction and optimize logistics processes. Withse integrating new technologies into existing busimasslels
technologies, organizations can increase efficiencyemain relevant, especially for companies usingadgg
decision-making accuracy and improve service qualitsystems.

However, there are a number of theoretical aspetzted Ongoing changes in the technology landscape require
to their implementation and impact on overall bass1 businesses to constantly adapt and improve thedegses.
strategies. Arguing attention to theoretical aspeantd In a globalized and increasingly competitive enmiment,
scientific approaches in the field of determinihg impact companies must be prepared for innovations that can
of technologies on the digital marketing and lagssiof ~ significantly improve their productivity and effacy.
companies, it is necessary to note the followimgdalions: The need for research on the implementation of new

- Artificial Intelligence in Marketing and Logistics. technologies is due to their importance for engutimg-

The use of Al in marketing allows companies to reaterm success and sustainability in a rapidly chamgi
personalized offers for customers, predict needasl aworld. Undoubtedly, technologies such as Al, bldeko
optimize advertising campaigns. Al in logistics gwel and big data play a key role in changing the mamage
improve demand forecasting processes, automaié digital marketing and logistics of modern comiean
inventory management, and optimize delivery routé® Despite the high costs of implementation, they fplev
impact of Al on digital marketing and logisticssistimated significant benefits in the form of increased ofiersl
through increased forecast accuracy, improved mesto efficiency, improved customer experience and data
experience, and reduced costs [11]. security.

- Big Data and Analytics. The use of big data in However, companies must be prepared for the
marketing and logistics helps organizations collaetl difficulties associated with the integration offteclogies
analyze information about customer behaviour an@nd the adaptation of existing business processes.
production processes. With the help of analytitsisi Continued research in this area is necessary tatifije
possible to accurately predict consumer behaviout aoptimal strategies for the implementation of tedbgies
optimize the supply of goods. However, the critipaint and increase their availability to a wide range of
is the processing and protection of data, whicluireg companies.
significant resources and knowledge [12].

- Internet of Things (loT). loT is used to track2 Methodology
goods, monitor transport in real time, and automa®l Peer review process
processes. The benefits of the technology include The penetration of technology into marketing and
improved supply chain visibility, minimized humaniogistics is having a profound impact on the way dee
intervention, and increased efficiency. Howeverg thpusiness, improving efficiency and speeding up gsees.
implementation of 0T requires a high degree a@nation This phenomenon is happening thanks to the intttimuc
with existing systems [13]. of new technologies such as artificial intelligen@s),
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blockchain, the Internet of Things (1oT), big datal cloud informed decisions, anticipate potential changed,aapt
technologies. Based on the above, it should bedrtbigt  their strategies to remain competitive in a rapatignging
assessing the impact of technology on digital ntaxge marketplace. This not only reduces risks and imgsov
and logistics and changing the rules of the gamthén business processes, but also increases custonséactain
global market is an important tool for companiesking by streamlining operations and improving their iatgion
to improve their processes and adapt to a rapliipging with the brand. To assess the impact of technadogie
environment. Let's look at some reasons why this digital marketing and logistics, real data from ldeclass
necessary: companies in the field of digital marketing andisbigs

- Optimization of business processes: Technologig@ll be taken as a basis, using the principal conepo
such as artificial intelligence, blockchain and theernet analysis (PCA). Principal Component Analysis (P&
of Things (IoT) have the potential to significanittyprove statistical technique used to reduce the dimenBiprat
processes in marketing and logistics, includingpbup data and identify the main factors that explain hest
chain management, personalization of offers anktirma  variation in a data set. It is a powerful tool foralyzing
product monitoring. Assessing their impact helpthe relationship between multiple variables andmansed
companies determine how to optimize processesceeduo assess the impact of technology on digital nargeand
costs and increase productivity. logistics [15-16].

- Prediction of future changes: Assessing the PCA reduces a large number of correlated variables
impact of technology allows you to not only undangt @ smaller number of independent variables callewtipal
current changes but also make predictions for tineré. components. Each principal component is a linear
Forecasting allows companies to adapt their margethd combination of the original variables and explapast of
logistics strategies in advance, which is critifml their ~ the total variance in the data. The main goal isfifethod
sustainability in a competitive market. is to reduce the dimensionality of the data whiksprving

- Risk  Management: Implementing newas much information as possible. This is especiadiful
technologies always comes with risks. These maydiec When you need to analyze complex relationshipshen t
technical difficulties, high initial investmentsygblems data, such asin digital marketing and logistidsere many
with employee training, or even possible legal éssu factors can interact with each other. The principal
Assessing the impact of technology helps identifghs component analysis includes the following key steps
risks and develop strategies to minimize them. o

- Competitive Advantage: Assessing the impact of 1) Data standardization (1):
technology on marketing and logistics helps comgmni
respond faster to changes in the industry. Teclgeso 7=t Q)
such as automation and machine learning can pravide 7
competitive advantage to a company by speeding Where:X -is the original datay - is the mean, and is the
decision-making and improving customer interactiongtandard deviation.

Companies that do not conduct such assessments risk
falling behind more technologically advanced coritped. 2) Calculating the covariance matrixC for

- Innovation and Customer Experiencestandardized data (2):
Improvements: Technology affects not only internal
processes but also customer interactions. Assesting
impact helps identify which innovations will impmv
customer experience.

_ 1 vt
C_n—1XX (2)

- Reduced Costs and Increased Efficiency: 3). Finding thg eigenvalues.and eigenvectors_ Of the
variance matrix. The eigenvectors (principal

Implementing new technologies, such as automatét d . he directi f . d
logistics processes and personalized marketing, Z%%?grosri]gr?m) etermine the directions of maximuna dat

significantly reduce operating costs and increa
efficiency. Impact assessments help identify which
technologies are best suited for specific busirgesss,
ensuring the highest return on investment. i

-  Strategic Planning: Assessing the impact of ne\ﬁ)'
technologies helps organizations make more informed
decisions when planning strategically. Understagdin
which technologies are best suited to meet compgaais
allows resources to be focused on areas that ast fthe
greatest impact.

Assessing the impact of technology on digital
marketing and logistics enables companies to made m

4) Formation of the transformation matrix and
projection of the initial data onto the principaheponents
Z=X*W (3)

where, W - is the matrix of eigenvectors and Z is the
transformed data.

It is important to note that in order to analyzed an
evaluate the impact of technologies such as adlific
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intelligence, blockchain, IoT and big data on dibit efficiency. Digital marketing in logistics is a dation that
marketing and logistics, it is important to consideany focuses on the use of digital technologies to im@ro
factors, including economic, technological and aefienal customer interactions, optimize supply chains, and
aspects. Principal component analysis (PCA) isveepl  strengthen the brand. It combines marketing metlands
tool for data analysis in digital marketing andisligs, tools with technological solutions in logistics]oaing
allowing to identify key factors that influence iefency companies to adapt to rapidly changing market delman
and process optimization. Using PCA enables coneganiand ensure high levels of customer satisfaction.

to adapt their strategies, increase the efficiesfcgupply The theory of digital marketing in logistics is bdson
chains and improve marketing results. However,tfier the integration of modern technologies into logssti
accuracy of the analysis, it is important to coesithe processes to improve their efficiency, speed arstbooer
possible limitations of the method, such as litgaaind satisfaction. The combination of digital marketiagd

complexity of interpretation. logistics allows companies to optimize the delivexy
goods, improve supply chain management, and provide
3 Results and discussion customers with a personalized experience. Basethen

Digitalization and the introduction of advanced®Pove, it should be argued that intensive digiian and
technologies are radically changing the landscape @lobalization processes are key triggers that Sogmitly
logistics and marketing. In the context of globatian and change the current rules of the game in the maxgetnd
rising customer expectations, companies in thestmgi logistics market worldwide. Together, they not only
sector are looking to adopt innovative approaches transform the processes themselves, but also graed
improve efficiency, meet customer needs and remaltisiness opportunities, allowing companies to ereadre
Competitive_ The issues of implementing digital Mng efficient, flexible and adaptlve S)./St.ems of |nte|m Wlth
in logistics and flow or management of informatiare  customers, as well as optimize their operations.
becoming central, as traditional models no longevide ~Undoubtedly, the emergence of new technologiesfzeid
the required level of flexibility and efficiency. i@ital ~ Penetration into the marketing and logistics manegye
marketing in logistics is becoming one of the kepexts Systems of companies play an important role andirea
of strategic management today, allowing compantes §erious approach to management and operational
adapt to rap|d|y Changing market conditions amﬂf@[‘hen application. Given the active penetration of tedbgiaes
their competitiveness. The interaction of marketamgl into digital marketing and logistics of companidsijs
logistics occurs through the integration of digitanecessary to consider the periodization of the ldpmeent
technologies that optimize supply chain managemer@f technologies and their penetration into the ratnk

improve customer experience and increase operatior@é‘gllogiStiCS system of companies, which are ptesen
Table 1.

Table 1 Periodization of the devel opment and penetration of technol ogiesinto the marketing and logistics of companies

STAGE PECULIARITIES OF PENETRATION INTO THE MARKETING AND.OGISTICS SYSTEM
OF COMPANIES

Initially, logistics and marketing were completelytonomous and solved their own problems,

minimal automation of processes. Logistics was mainly nesipte for storing and transporti

PRE-DIGITAL ERA products, and marketing was responsible for pramnaind sales using traditional methods (pri

materials, television, radio). Logistics and mairkgtrarely interaad directly, which led to da

fragmentation and limited opportunities for cooation

With the advent of information systems, automati@gan in logistics and marketing. ERP

AUTOMATION AND EARLY |supply chain management systems (SCM) made itlgedsi track product flows, optimize stod
DIGITALIZATION and improve accuracy and efficiency. In parallefriketing beganct use databases for custol

(1980-1990) segmentation, which contributed to the growth aféted marketing. The interaction of logistics

marketing remained limited, but some processesrbegiamtegrate

The introduction of the Internet has changed batinketing and logistics, giving rise to new tq

such as CRM systems, onlipkatforms, and marketplaces. Segmentation has beawone precis

THE INTERNET AND E-

COI(\gIB/I(I)EOI;CE and personalization has emerged. Logistics haseaategrated with marketing to service on
orders, which has created unified information flamsl the need for data coordinat
THE ERA OF BIG DATA, [The emergence of big data, analytics, and artificigelligence has led to the creation of
ANALYTICS, AND strategies for marketing and logistics. Logistiegdn to forecast demand and optimize routes
ARTIFICIAL INTELLIGENCE |analytics, and marketing began to use consumewntmtmediction. The synergy between logis
(2010 and marketing has increased thanks to omnichappebaches and retime data manageme

Modern technologiezontinue to transform marketing and logistics. iné¢ of Things (IoT|
technologies help track goods, warehouses, ansitoaiation. Blockchain provides transparend
supply chains, promoting customer trust. Artificigklligence helps to forecastrdand and mana
personalized marketing. Sustainability has alsoolmec a priority, increasing the demands
transparency and environmental friendliness inslibgg processes [-18].

CURRENT TRENDS
(2020)
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Clearly, modern technologies and their penetratitm
the digital marketing and logistics managementesystof
companies significantly transform their businesxpsses
at the global level. The penetration of technolsgigo

competent
continue to
constant ¢

technologies requires significant effort, investinand

risk management. Given that technologies
evolve rapidly, companies must be pexptor
hange and adaptation in a dynamic market.

marketing and logistics opens up new horizons fdfeatures of technology penetration and their sjgégifn

companies, providing opportunities to increaseciificy,

digital marketing and logistics of modern comparaes

optimize processes and improve customer experiena@nsolidated and presented by the author in Table 2
However, the successful implementation and ushexfe

Table 2 Consolidation of features and specificity of technology penetration in digital marketing and logistics of modern companies

TECHNOLOGIES

TECHNOLOGY PENETRATION

DIGITAL MARKETING

LOGISTICS

ARTIFICIAL
INTELLIGENCE (Al)
AND MACHINE
LEARNING (ML)

Artificial intelligence helps analyze custom
behavior data, automate personalized adverti

campaigns, and improve the accuracy of demfanthnage inventory. Al algorithms help improye

forecasting. For example, machine learn
algorithms can recommend products based
individual user preferences or
optimize marketing campaigns across platfor
which reduces costs and increases conve

ein logistics, Al and ML are used to optimize
sidglivery routes, predict arrival times, apd

ngarehousing, reduce order processing times,|and
oaduce operating costs. This is especially useful

automaticglljor large companies with extensive supply

mehains, where automation and precise planning
provide a competitive advanta

INTERNET OF
THINGS (IOT)

10T technologies allow the collection and analysis
data from smart devices and sensors that consu
carry. This gives marketers information about h
when, and where products are used, allowing t

to better tailor marketing strategies to customémcation and condition of goods, which [is

needs.

10T is actively used to track goods in real time,
merprove warehouse management and corjtrol
viransportation conditions. With the help of smart
negansors and tags, loT allows you to track the

especially important for perishable or high-value
goods. This helps to minimize losses, reduce
risks and increase customer satisfac

BIG DATA AND
ANALYTICS

Big data allows marketing departments to analyzdm logistics, big data helps analyze histori¢al
huge amount of information about customers and tHata, forecast demand and optimize the supply

market. Customer segmentation,
analytics and real-time behavior analysis are
made possible by big data technologies, which al
companieto make more informed decisio

predictivehain. This allows companies to better plan their

atbsources, prevent shortages and manage fisks
laassociated with changes in demand and supply
in the market [19

BLOCKCHAIN

Blockchain technologies help build consumer truét logistics, blockchain is used to track and

as they provide transparency and data protec

For example, blockchain is used to verify th@his is important for companies with global

authenticity of goods, especially in areas such
fashion and pharmaceuticals, where customers
to be sure of the quality and origin of products.

igmmotect data on the origin and routes of goads.

aspply chains, as the technology helps imprpve
wansparency, reduce the number |of
intermediaries and speed up the document
management proce

AUTOMATION AND
ROBOTICS

Automation helps marketers speed up proce
such as advertising campaigns, collecting

analyzing data, communicating with custom
through chatbots. Robotics of marketing operati

allows you to quickly respond to customer requestsutine tasks such as packing, sorting

and increase engagement.

sglgtomation of warehouse processes, using
amdbots and automated storage systems,
prsignificantly speeds up order processing and
omeduces personnel costs. Robots can perform
and
transporting goods within the warehouse, freging
up employees for more complex tasks.

CLOUD AND SAAS

Cloud platforms allow you to manage marketi
campaigns and interact with customers fr

anywhere in the world, providing access to data all participants in the process - from suppliers

n@loud technologies in logistics are used|to
pmanage supply chains and interactions between
to

real time. This is especially important for comeni distributors. This helps reduce IT infrastructire

with international operations, where a sin
database and centralized management help mai
brand and marketing mes:e consistenc

yleosts, improve process flexibility and quickly
Fnaispond to changes in supply conditions [20]

In considering the presented strategic goals,atlsh

reduce costs,

but also a necessity to maintain

be noted that the implementation of technologies icompetitiveness in the global market. Technologigsn
marketing and logistics and flow or management afp new opportunities for personalizing servicegrioring

information is not only a way to increase efficigrand

logistics processes and increasing business fliyibi a
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dynamically changing external environment. Howethex, technologies into the digital marketing and logissystem
implementation of these technologies requires gerioensures the implementation of a number of straigogds,
investments, a well-thought-out strategy and resgfinto which are presented in Figure 1.

quickly respond to new challenges. The penetratibn

Risk
management
and security
enhancement

Improving Personalizatiog Increasing

efficiency and and improving business Reduce costs

and increase
profitability

optimizing customer flexibility and
processes experience adaptability

Figure 1 Strategic goals, the implementation of which in digital marketing and logistics depends on technologies

Technology enables marketers and supply chastrategic resource for a company, and the integradf
management to increase efficiency, reduce costgowe technologies requires constant updating of strasegnd
customer interactions, and minimize risks. Howewsr, adaptation to new market conditions. Based on this,
implementation is associated with a number of elnglés, conceptually necessary to formalize the advantages
such as the need to scale and adapt to busineds, nedisadvantages of technology penetration into digita
maintain data security, and train qualified perg&bnn marketing and logistics, thereby changing the rofethe
Clearly, the penetration of technology into mankgtand game in global markets, which are presented inerabl
logistics leads to the fact that data becomes thé m

Table 3 Formalization of the advantages and disadvantages of technol ogy penetration into digital marketing and logistics, which
affect the change in the rules of the game in global markets

TECHNOLOGY CHARACTERISTICS OF TECHNOLOGY PENETRATION IN MARKHNG AND
PENETRATION LOGISTICE
ADVANTAGES
COST REDUCTIOr! Automation and optimization of processes can sigamitly reduce operating co:
INCREASE IN SPEED AND | Technologies speed up processes in logistics, altpvor faster delivery of goods, and |n
ACCURACY marketing- more accurate targeting of the audie
IMPROVED CUSTOMER Personalized offers and improved service with tbkp lof technologies increase customer
EXPERIENCE satisfactior
INCREASED The use of modern technologies helps companie®attlye cutting edge of development gnd
COMPETITIVENES offer more efficient and innovative solutic
TRANSPARENCY AND Technologies such as blockchain increase the &elist and security in supply chains and
SECURITY data management [2
DISADVANTAGES

HIGH INITIAL INVESTMENT Implementln.g.new technologies requires significaapital investment in hardware, software,
and staff training

CYBER THREATS AND DATA | With the increase in digital solutions comes ttek 10f data leaks and attacks on systems,

SECURITY which can lead to a loss of trust with customers artners.
DEPENDENCY ON Complete reliance on automated systems can lea@rious disruptions in the event [of
TECHNOLOGY technical problems or failure

Effective use of technology requires highly skilleersonnel, which can be a challenge [for
some companies, especially in the context of I@riaghortage.
Integrating new technologies with existing systeas be complex and expensive, especially
in larger organizations with legacy infrastructui22).

NEED FOR SKILLED LABOR

INTEGRATION CHALLENGES

The use of technology in digital marketing and $yipp efficiency of companies. The structuring of keyksis
chain management offers enormous opportunities t@used by the penetration of new technologiesdigibal
optimize processes, improve customer experiencd, amarketing and logistics, which radically changes tiles
increase competitiveness [23]. However, each tdofggo and conditions of the game in the global marketfodern
also carries risks that can affect the safety, tegjmn, and companies, is presented in Figure 2.
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Cybersecurity Zﬁ[ﬂsﬁgglrlg\?itr% Rllsgssoaf“?(?ta Difficulties in Risks of el A Risks of
and data SIS HETE staff adaptatior] | automation an legal risks technological

privacy risks and training loss of control obsolescence

experience analytics

Figure 2 Srructuring of key risks caused by the penetration of new technol ogiesinto digital marketing and logistics, which radically
changes the rules and conditions of the game in the global market for modern companies

The risks associated with the penetration of teldgyo while minimizing potential threats to their repudat
into marketing and logistics are becoming increglgin sustainability, and competitiveness. Conceiving the
significant as companies seek to integrate digithitions presented, it should be noted that there is a blabd
to improve efficiency and customer engagement.hét t intensive digitalization of the modern economy, ethis
same time, significant challenges arise relatedddta caused by the penetration of new technologies afito
security, dependence on digital platforms and detors  sectors of companies' activities and the transfoamaf
that can affect the stability and sustainability the the rules of the game in the markets. Based on ithis
business [24-25]. The risks associated with theecessary to determine the main indicators of dgveént
implementation of technologies in marketing anddtigs  trends and dynamics of technology penetrationdigdal
must be taken into account in strategic planning. Aarketing and logistics of companies, which ares@nted
systematic approach to risk assessment and managenie Figure 3.
will help companies maximize the benefits of dilig@tion

70,00% 120,00%
60,00%
50,00%
40,00%
30,00%

100,00%
80,00%

60,00%

20,00% 40,00%
10,00% 20,00%
0,00% 0,00%

1.1.2018 1.1.2019 1.1.2020 1.1.2021 1.1.2022 1.1.2023
mmmm Artificial Intelligence (Al) mmmm Process Automation (RPA) Internet of Things (loT)
mmmm Blockchain mmm Big Data Machine Learning (ML)
=== |\arketing (%) === | ogistics (%)

Figure 3 Main development trends and dynamics of technology penetration into digital marketing and logistics of companies, which
radically change the rules of the game in the market

It is definitely worth noting that the use of Al in advanced technology adoption indicate that comgaame
marketing and logistics is growing by 8-9% annuallylooking to integrate digital solutions to improvergce
indicating its significant impact on the processefs quality and increase operational efficiency in nedirlg
analysis and personalization. Automation is growasier and logistics.
in logistics than in marketing, especially in wareke and In arguing the presented, it should be noted thatder
transportation management. The growth in 2023 wasta to identify all hidden dependencies and trend$iéendata,
7% compared to the previous year. In logistics, 18T highlighting the main factors and components tlattthe
actively used for real-time monitoring and supphaicn  greatest impact on processes in marketing andicgend
management. In marketing, this technology is used thange the key rules of the game in the markets it
analyze customer data. Despite the low growth rateecessary to implement the Principal Componentysisl
blockchain is finding application in logistics tmsure (PCA) method. To assess the impact of technologmes
supply chain transparency. In marketing, its use igital marketing and logistics of modern companisimg
associated with data protection and transactionrggc the principal component analysis (PCA) method,sit i
Big Data and machine learning (ML) are technologfieé necessary to complete several key steps:
provide deep analytics of customer data, helping - Formulation of the problem and selection of
companies predict demand and improve the accurbcy variables. Determination of how technologies (awttom,
personalized marketing [25-27]. Growing rates ofise of Al) affect key business indicators of modern
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companies in the digital marketing and logisticstesn. - Project data onto principal components. Data is
The variables used are technology implementatidncse projected onto new axes (principal components) gusin
degree of automation, use of Al. Logistics indicato matrix multiplication.
delivery time, data processing speed. Businessitsesu -  Analysis of results. Proportions of explained
revenue growth, customer satisfaction. variance: determine how important each component is
—  Collection of data on key metrics from realProjection values: allow you to compare companiiéh w
companies through open sources (annual reportiiesju  the impact of technology.
Checking data for gaps, anomalies, as well as their — Conclusions and recommendations. Which
normalization. Technological indicators: automatiose technologies have the greatest impact on compamytse
of Al, implementation of IoT. Market: market sharewhere companies are losing efficiency. How key
revenue growth. Logistics: order processing speefhdicators can be improved using technology [26-27]
delivery time. Clearly, the use of the PCA methodology allowsaus t
- Data Standardization. Before conducting PCAidentify which technological factors (automation,, A
the data is standardized so that each variabléheasame blockchain, and others) have the most significaract
impact on the result. Build a covariance matrix.eThon the rules of the game in the digital marketimgl a
covariance matrix shows the relationship betweelngistics market. To substantiate the role and tampof
variables. the influence of technologies on changes in thesraf the
— Calculate eigenvalues and eigenvectorgame in the digital marketing and logistics managem
Eigenvalues show the proportion of variance exgldiby markets [28], the following initial data were detgéned,
each principal component. Eigenvectors determire thising the example of world-class companies, whieh a
direction of the principal components. presented in Table 4.

Table 4 Sructuring of initial data for assessing theimpact of technol ogies on changesin the rules of the game in the digital
marketing and | ogistics market of modern companies

AUTOMATION PROCESSING Al USAGE DELIVERY REVENUE
COMPANY (%) SPEED (MIN (SCORE TIME (HOURS GROWTH (%
AMAZON 95.0C 45.0C 9.0C 2.1C 22.0C
WALMART 85.00 60.00 8.00 3.20 15.00
ALIBABA 90.0C 50.0C 10.0C 2.5C 20.0C
FEDEX 80.0C 70.0C 7.0C 3.8C 12.0C
DHL 88.0C 55.0C 8.0C 3.0C 18.0C

Standardization of data for assessing the impact digital

marketing and

logistics market of modern

technologies on changing the rules of the gamehén tcompanies is presented in Table 5.

Table 5 Sandardization of data for assessing the impact of technologies on changing the rules of the game in the digital marketing

and logi stics market of modern companies

z Z (PROCESSING Z (DELIVERY Z (REVENUE
COMPANY | AUTOMATION) SPEED) ZIJEE O ) TIME) GROWTH)
AMAZON 1.48 -1.2€ 0.5¢ -1.4C 1.2¢
WALMART -052 0.4€ -0.3¢ 0.4¢ -0.6€
ALIBABA 0.4¢ -0.7C 157 -0.72 0.73
FEDEX -152 -1.62 -1.37 151 -152
DHL 0.08 -0.12 -0.39 0.14 0.17

Based on this, projections were calculated through

matrix multiplication of standardized data by eigectors,

which are presented in Table 6.

Table 6 Projections of matrix multiplication of standardized data by eigenvectors for assessing the impact of technologies on
changing the rules of the game in the digital arctic and logistics market of modern companies

COMPANY PC1 PCZ PC: PC/ PCE

AMAZON -2.73 -0.5¢ -0.11 -0.04 ~C.0C

WALMART 1.14 0.0€ -0.12 0.12 ~C.0C

ALIBABA -1.84 0.92 0.04 -0.02 ~C.0C

FEDEX 3.3¢8 0.0C -0.03 -0.0¢ ~C.0C

DHL 0.0€ -041 0.22 0.03 ~C.0C
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In conceptualizing the presented, it should bedhtitat experience will play an increasingly important rolde
the application of the principal component methmuld is PCA results highlight the need for agility in buesss
characterized by its significance, which is detewdiby strategy. To keep up with technological changes,
the following: companies must actively monitor trends and adjosir t

- Multidimensionality of data: Modern digital business processes accordingly. With the developofen
marketing and logistics cover many metrics (autionat the Internet of Things (IoT), 5G, autonomous vesschnd
delivery speed, Al). PCA allows you to reduce agéar blockchain technologies, changes in logistics witur
number of variables to a smaller number of keyofesct much faster. These technologies will allow for eveore

- Reduction of dimensions: Reducing the numbetutomation of processes, increase their transpgreind
of variables without losing meaningful informationspeed up delivery. Based on the results of theystid
simplifies analysis and allows you to identify theain should be argued that the main recommendation for
drivers of changes in the market. companies is to actively invest in technologiest en

- Identification of hidden dependencies: PCA helpénprove their logistics and marketing processess Will
to reveal complex relationships between technofogied not only increase efficiency, but also provide dett

business resullts that are not obvious in traditianalysis conditions for revenue growth and improved customer
[29]. service. It is important to create strategies ite be

adapted to rapidly changing market conditions.

The PCA results show that process automation and Nnderstanding how technology can change the proaéss
implementation have the greatest impact on compa@ive the company flexibility in decision-making.
metrics, including processing speed, delivery tiraed
revenue growth. This is supported by the fact thaffirst 4 Conclusions
principal component (PC1) explains 94% of the data Digital marketing and logistics have become central
variation, reflecting the importance of these tatbgies elements of modern business strategies, and their
for business. Clearly, advantages for companies gh integration with new technologies forms the basis f
technological maturity: companies such as Amazah amompetitive advantages in the global marketplageeRt
Alibaba actively use automation and Al technologiesgears have seen a sharp increase in the implenuentdt
which allows them to achieve high performance lrfkey advanced technologies in these areas, which heesaised
indicators: processing speed, revenue growth, atige need to analyze them and understand their ingrac
customer satisfaction. The role of logistics and itbusiness success. It is argued that the introduatio
relationship with technology: Although logisticssalhas technologies such as artificial intelligence (Abyocess
an impact on business metrics, its effect is lichitéthout automation and the Internet of Things (loT) radical
the support of technology. Delivery time and ordechanges the way companies interact with customeds a
processing speed play an important role, but tfeeters manage logistics processes. The transition to more
acquire significance only in the context of intdgna with  automated and intelligent systems allows for aifiggmt
high technologies. Therefore, innovation change®duction in order processing time, increased fsec
competitive strategies: The implementation of adean accuracy and improved service quality. It is sulitsited
technologies such as automation and Al is a garaeggr that in conditions where technologies are rapidignging
in the market. Companies that actively implememis¢h the market, companies need to promptly respontdset
technologies gain competitive advantages in ters ohanges and adjust their strategies. Without the
speed, accuracy, service quality and, as a resuitnue introduction of modern technologies, one can expdass
growth [30]. Lagging behind the technology racengsi of competitiveness. It is stated that in order tsuze
risks: Companies that do not take technologicahgka business sustainability in the long term, it is artant not
into account may face difficulties related to ifgiént only to effectively integrate technologies into mx@®nal
logistics and marketing efficiency. For exampleprocesses, but also to take into account their éinpa
companies with low levels of automation (e.g., PedBd consumer preferences and market trends. This sreate
DHL) risk falling behind competitors unless theychallenges for businesses, including the neechitfine
implement new technologies to optimize their operst  marketing and logistics strategies.
Diversify approaches depending on the industry: The principal component analysis (PCA) method was
Technologies have different levels of impact irfadiént chosen to analyze the impact of technologies oitatlig
markets (e.g., e-commerce, logistics and retair Fmarketing and logistics because it allows for tfiieient
example, in e-commerce (Amazon), automation and Adrocessing of complex multivariate data and the
play a decisive role, while in logistics (FedEx, DHa identification of the most significant factors tlagtermine
combination of technology and traditional operation changes in the market. According to the PCA results
efficiency is important. Companies that want to am technologies such as automation and artificialligence
competitive must continue to invest in process mation have the greatest impact on business results. The
and Al development. The use of Al for demandmplementation of these technologies can signifigan
forecasting, route optimization and improving costo
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improve key metrics such as data processing speed, https://doi.org/10.1002/9781119646495.ch25
delivery efficiency, and revenue growth. [3] GARTNER, Gartner identifies top trends in supply
The results of the analysis show that logisticslfits chain technology for 2024, Gartner Newsroom,
an important aspect of business, but its efficiencyeases [Online], Available: https://www.gartner.com/en/rnew
many times when integrated with advanced technetogi  room/press-releases/2024-03-20-gartner-identifies-
Companies that have not adopted advanced techeslogi top-trends-in-supply-chain-technology-for-2024
such as Al or automation face the risk of reduced [27 Oct 2024], 2024.
efficiency. An example of this would be companiethw [4] GORCUN, O.F.Autonomous robots and utilization in
highly efficient logistics but without modern techagies, logistics processm, In: lyigiin, I., Gorgiin, O.F. (eds)
which could lead to a loss of competitiveness @nfthure. Logistics 4.0 and Future of Supply Chains. Accaugti
With the development of new technologies such as 5G Finance, Sustainability, Governance & Fraud: Theory
blockchain and autonomous systems, the future gifadli and Application, Springer, Singapore, pp. 83-9220
marketing and logistics looks even more dynamice Th https://doi.org/10.1007/978-981-16-5644-6_6
integration of these technologies will not only egpeup [5] IQBAL, M.: Machine learning applications in e
processes, but also create new opportunities taowep commerce, In: The Future of E-Commerce Editors:
service quality and personalize offers. In the cayiears, Vikas Kumar and Manju Lata, Nova Science
we can expect a significant increase in the uséldb Publishers, Inc., pp. 65-89, 2022.
predict customer needs, as well as the use of amtons [6] LEE, H., TANG, C.: IoT in Inventory Management:
vehicles and robotics to optimize logistics openasi Real-time optimization, Journal of Operations
Companies must invest heavily in new technologies, Management, Vol. 56, pp. 102-113, 2022.
such as automation and Al, to remain competitivedrive  [7] MCKINSEY, Al and the future of logigtics, McKinsey
revenue growth. Implementing these technologied wil & Company, 2021.
improve logistics and marketing efficiency, improve8] REDDY, V., NALLA, L.: Personalization in E-
customer service, and reduce costs. To successitdipt Commerce Marketing: Leveraging Big Data for
to market changes, companies must be prepared toTailored Consumer EngagemeRévisa de
continually update their strategies in response to Inteligencia Artificial en Medicina, Vol. 15, pp. 691-
technological changes. This requires flexibilitydaspeed 725, 2024.
of decision-making. [9] SMITH, A.: The role of Al in marketing logistics €én
Synergy between technology and operational customer experiencdournal of Marketing Theory and
efficiency will allow not only to implement new  Practice, Vol. 29, No. 2, pp. 211-226, 2021.
technologies, but also to integrate them into thremany’s [10] COSTA FERREIRA, B.: Artificial Intelligence
existing operational processes. Combining innovatiih Applied to Supply Chain Management and Logistics:
traditional management methods will allow achieving  Systematic Literature Review, Doctoral dissertation,
maximum efficiency. However, the implementation of Santarém, 2023.

technologies requires significant investment anflll] SAURA, J.R, PALOS-SANCHEZ, P.,

adaptation of business strategies. One of the esigdls
remains the problem of the high cost of switchingnéw
systems, as well as the need for staff trainingddition,

with increasing dependence on technology, the ok

cyber-attacks and data leaks increases. Thereitois,

RODRIGUEZ HERRAEZ, B.: Digital marketing for
sustainable growth: Business models and online
campaigns using sustainable strategies,
Sustainability, Vol. 12, No. 3, 1003, pp. 1-5, 2024.
https://doi.org/10.3390/su12031003

necessary to find a balance between innovatiorriahdo
ensure sustainable growth and business security.

[12] CHAFFEY, D.: Digital marketing: Srategy,
implementation, and practice, Pearson Education,
20109.

[13] MCKINSEY, The role of big data in digital
marketing, McKinsey Insights, 2020.

[14] CHARLES GIBSON, M.: The most effective digital
marketing strategies & approaches: a review of
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