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3ABE3NEYEHHS EOEKTUBHOCTI TPAHCIIOPTHO-EKCIEAMIIIVIHUX TOCAVT
HA OCHOBI ®YHKIIIOHYBAHHS AOTICTUYHUX HEHTPIB

In the context of the gradual complexity of the logistics services market, increasing the efficiency
of transportation and forwarding services becomes particularly important. These services do not
exist merely as a functional part of logistics, but directly benefit from the development of logistics
centers. In this context, effective cargo transportation organization is crucial (as it determines the
level of customer service, cost optimization, and the competitiveness of participants in the logistics
market) as well as the development of logistics centers (which act as key elements of logistics chains,
ensuring comprehensive management of goods, information, and resource flows). Therefore, this
article aims to justify the approaches to improving the efficiency of transportation and forwarding
services through the direction of the systemic development of logistics centers. The study confirms
that improving the efficiency of transportation and forwarding services is possible through the
implementation of a systems approach to the development of logistics centers as strategic elements
of logistics infrastructure. This approach involves coordinated interaction among all participants in
the logistics process, the integration of functional components of logistics centers, and a focus on
optimizing material, informational, and financial flows. The main directions of the systemic
development of logistics centers are: implementing modern information systems for monitoring,
planning, and coordinating transportation and forwarding operations; infrastructure modernization;
optimization of routes and transportation schemes; development of partnership logistics interaction;
regional specialization of logistics centers. Implementing these directions contributes to the overall
effectiveness of transportation and forwarding services, ensuring their quality, timeliness, cost-
efficiency, and flexibility. In conclusion, the systems approach to the development of logistics centers
forms the foundation for building a competitive, adaptive, and efficient logistics system that meets
the requirements of the modern transportation and forwarding services market. The prospects for
further research lie in the improvement of information system integration technologies and the
optimization of logistics chains in the context of developing new partnership interaction models and
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B ymMoBax nocTyrnoBoro yckiagHeHHs1 PUHKY JIOriCTUYHNX MNOC1yr ocob6/mBoro 3Ha4eHHs1 HabyBae
nigBuLUeHHs1 epeKTUBHOCTI TPaHCNOPTHO-eKcrneauLiiHoro o6¢c1yroByBaHHs, sike € He NPocTo PyHK-
UiOHa/IbHOIO YaCTUHOIO JIoFicTukM, a 6e3nocepenHbO BUrPaE€ Big PO3BUTKY JIOFiCTUYHUX LEeHTPIB. Y
LibOMY KOHTEKCTi BaXXJINBOIO € e(peKTUBHa OpraHi3aLisi BaHTa)XKHUX rnepeBe3eHb, L0 BU3HaYa€ piBeHb
06c1yroByBaHHS KJIiEHTIB, ONTUMI3aLilo BUTPaT Ta KOHKYPEHTOCMPOMOXXHICTb y4aCHUKIB J1IOricTnyY-
HOIo PUHKY, a TaKOXX PO3BUTOK JIOTICTUYHUX LLeHTPIB — eJIeMEeHTiB JIOricTUYHNX NIaHLIoriB, siki 3a6e3-
neyyroTb KOMIJIEKCHe ynpasJliHHS MOTOKaMu TOBapiB, iHpopmauii Ta pecypcis. BiaTak, MmeToro AaHoOi
CTaTtTi € 06rpyHTYBaHHS NigxoAiB Ao niagsuweHHs1 e(peKTUBHOCTI TPaHCMOPTHO-eKcrneanyiriHNX rno-
CIYr LWJIIXOM CUCTEMHOI0 PO3BUTKY JIOFNICTUYHUX LEeHTPIB. Y MeXax [4OCNif)XeHHSI BCTaAHOBJIEHO, L0
niaBuLleHHS e(peKTUBHOCTI TPaHCMOPTHO-eKCcreauyiiHNX rnocJs1lyr MOXXJinBe 3aBasiKv BIipOBaA)XeH-
HIO CUCTEMHOrO niaxoAay A0 PO3BUTKY JIOFNCTUYHUNX LI@HTPIB SIK CTpaTeriyHUxX eZ1IeMeHTIiB JIOriCTU4YHO i
iHppacTpykTypun. Taknii ninxig nepeabaqae y3romxeHy B3a€MOAil0 BCiX y4aCHUKIB IOriCTUYHOIO Npo-
uecy, iHterpauyito yHKLiOHaIbHUX KOMIMTOHEHTIB JIOriCTUYHUX LI€HTPIB, a TaKO)XX OPi€EHTaLIilo Ha onTun-
Mi3auito maTepianbHux, iHgpopmauiiHnx i piHaHcoBux NoTokie. OCHOBHUMU HaNPSMaMyu CUCTEMHOIO
PO3BUTKY JIONICTUYHUNX LL€HTPIB €: BIIPOBaAXXEHHSI Cy4aCHUX iH¢popmMaLliliHnx cCucTem 4J1ss MOHiTOPUH -
ry, nyiaHyBaHHsI Ta KOOpAUHaLii TpaHCMopPTHO-eKcrneanuiinHnx onepawi; MmoaepHi3aulis iHppacTpyk-
TYpU; ONTUMI3aLliss MapLUPYTIB i TPAHCMOPTHUX CXEM; PO3BUTOK NapTHEPCbKOI IOricTUYHOI B3aemogii;
a TaKoXx perioHasnibHa cnevdiani3auyisa IoricTuYHUX eHTpPiB. Peani3auyis 3a3Ha4YyeHNX HanpsiMiB cripusie
nigByLYeHHIo 3aranbHoi e peKTUBHOCTI TPAHCNOPTHO-eKkcneauuiiHnx nocnyr, 3abeane4yo4ym iXHI0
SIKiCTb, CBOEYACHICTb, EKOHOMIYHICTb, THYYKIiCTb. Y NigCyMKY, CUCTEMHWI niaxig 4o po3BUTKY JIOri-
CTUYHUX LLeHTPIiB CTBOPIOE OCHOBY A4J151 POpMyBaHHSI KOHKYPEHTOCIPOMOXXHOI, afanTuBHoi Ta epek-
TUBHOI JIOFiCTUYHOI cucTemu, LLO BiaNnoBifae BUMOram cCy4acHoOro puHKy TpaHCcrnopTHO-eKkcrieanLiii-
Hux nocnyr. lNepcrnekTnBu noganbLUNX [4OCJIAXKEHb NOB'13aHi 3 YyA4OCKOHaIeHHSIM TEXHOJI0r i iHTer-
pauii iHpopmaLifiHux cucTteM Ta ONTUMI3aLi€r0 JIOriCTUYHNX NNAHLIONB Y KOHTEKCTi pO3BUTKY HOBUX
napTHepcbkux Mmogesievi B3aemogii Ta aganrtauii 4o 3MiH pUHKOBOro cepegoBmLya.

Key words: market conditions change; customer service; cost optimization; competitiveness; logistics center
development; functional part of logistics.

KaroyoGBi cnoBa: 3mina puHkoBux ymoB; 06¢ay208yBarHs KaleHmiB; onmumizayis Bumpam, KOHKYPEHMOCNPo-
MOJNCHICMb,; PO3BUMOK A102iCMUYHUX UeHMPIB; hYHKUIOHANbHA YACMUHA N02ICMUKU.

PROBLEM STATEMENT

In the context of the gradual complication of the
logistics services market, increasing the efficiency of
freight forwarding services is gaining particular
importance. These services do not merely function as a
part of logistics but directly benefit from the development
of logistics centers. In this context, the effective
organization of cargo transportation becomes crucial, as
it determines the level of customer service, cost
optimization, and the competitiveness of logistics market
participants. Equally important is the development of
logistics centers, which serve as elements of logistics
chains that ensure comprehensive management of the flow
of goods, information, and resources. Thus, the integration
of freight forwarding services into the structure of
logistics centers enables a high level of coordination among
all participants in the supply chain. This, in turn, contributes
to reduced delivery times, improved transport reliability,
decreased losses and downtime, and ensures flexibility in
responding to changes in market conditions or customer
needs.

Moreover, modern logistics centers increasingly
function as points for the physical handling of cargo and

as information and analytical hubs that enable real-time
data exchange, freight flow monitoring, inventory mana-
gement, and demand forecasting. Digital technologies and
automated management systems used within logistics
centers significantly enhance the efficiency of freight
forwarding operations.

With this in mind, improving the efficiency of freight
forwarding services should not be viewed in isolation but
rather in conjunction with the development of logistics
infrastructure, the implementation of innovative solutions,
and the enhancement of management approaches. It's this
integrated model that enables logistics companies to
respond effectively to the challenges of the modern market
and build competitive advantages in the context of the
global economy.

ANALYSIS OF RESEARCH
AND PUBLICATIONS

The specific aspects of improving the efficiency of
freight forwarding services have been examined in the
scholarly works of Strunin V.V., Hyra M.M., Beketov Yu.O.,
Kovalik A.O., Reznik N.P., Kharchevnikova L.S., and Puha-
chova V.R. In their research, they focus on key elements
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The implementation of modern information
systems for monitoring, planning, and
coordinating freight forwarding operations.
(Specifics: integration of digital technologies
aimed at automation, enhancing transparency,
operational efficiency, and accuracy in

managing transportation and related services).

Infrastructure modernization of logistics
centers
(Specifics: updating, expanding, and
technically improving physical facilities and
technological systems that ensure the
effective functioning of the logistics center).

Regional specialization
(Specifics: adapting logistics
operations to the specific needs of a
particular area or market,
considering infrastructure,
economic, and cultural
characteristics).

Directions of
development

Pollaborative logistics interactions
(Specifics: organizational and
operational links between different
participants in logistics chains,
engaged in joint activities aimed at
optimizing transportation, reducing
costs, and improving customer
service).

Optimization of routes and transport schemes
(Specifics: selecting the best transportation options for cargo, considering the minimization of
costs, delivery time, number of transshipments, and other logistics criteria that enhance the
efficiency of freight forwarding services).

Fig. 1. Key directions for the systematic development of logistics centers

Source: compiled based on [1; 3—4; 6].

of enhancing logistics processes and increasing efficiency
in freight forwarding services, particularly in the context
of rising demands for transport quality, cost optimization,
and the adoption of modern technologies.

Strunin V.V. and Hyra M.M. [4] emphasize the
importance of integrating warehousing and transportation
functions to achieve maximum efficiency. They note that
improving logistics processes requires a comprehensive
approach, which includes the automation of operations,
enhancement of inventory management, and reduction of
cargo handling time.

Beketov Yu.O. and Kovalik A.O. [2] examine the role
of effective transport quality management as a crucial
element in enhancing the efficiency of freight forwarding
services. They highlight the importance of using innovative
quality assessment methods, such as real-time monitoring
technologies, to optimize transport processes and reduce
costs.

Reznik N.P., Kharchevnikova L.S., and Puhachova V.R.
[2] examine the main challenges faced by the logistics
sector in Ukraine, particularly in the context of the de-
velopment of freight forwarding services. They emphasize
the importance of implementing digital technologies for
cargo flow management, process monitoring, and ensuring
effective information exchange among participants in the
logistics chains.

These studies demonstrate that improving the efficien-
cy of freight forwarding services requires a comprehensive
approach that includes technological innovations and the
enhancement of organizational and management
processes. All these aspects collectively contribute to cost
reduction, improved service quality, and the optimization
of logistics processes-key factors in strengthening
competitiveness in the logistics services market.

FORMULATION OF THE ARTICLE'S
OBJECTIVES

The aim of this article is to justify approaches for
improving the efficiency of freight forwarding services
through the systematic development of logistics centers.

THE PAPER MAIN BODY

Since the emergence of the first logistics centers in
the mid-20th century, their primary goal has consistently
been to ensure the efficient functioning of logistics
processes, particularly providing high-quality freight
forwarding services. In this context, efficiency implies an
optimal balance between quality, speed, cost, and
reliability of delivery, meeting both customer needs and
the demands of a dynamic market.

We agree with the statements of Reznik N.P., Khar-
chevnikova L.S., and Puhachova V.R. [2], who argue that
logistics centers serve as a tool for integrating trans-
portation, warehousing, and information components,
allowing for a high level of service while reducing the overall
costs of the logistics system.

Improving the efficiency of freight forwarding services
is achievable through the implementation of a systematic
approach to the development of logistics centers as
strategic elements of logistics infrastructure. This
approach involves coordinated interaction among all
participants in the logistics process, the integration of the
functional components of logistics centers, and a focus
on optimizing material, informational, and financial flows.

Noted that the main directions of the systematic
development of logistics centers are (Fig. 1): the imple-
mentation of modern information systems for monitoring,
planning, and coordinating freight forwarding operations;
infrastructure modernization; route and transport scheme
optimization; collaborative logistics interactions; and
regional specialization.

These outlined directions ensure the systematic
development of logistics centers, as they cover the most
significant aspects that influence the specifics of their
operations in the market environment.

We emphasize that the term "systematic development”
refers to a comprehensive approach to the operational
format of the logistics center and to the format of all its
operations [6].

The implementation of modern information systems
for monitoring, planning, and coordinating freight forwar-
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Table 1. Features of logistics center development through the implementation

of modern information systems

Directions
for
implementing
information
systems

Specifics of changes
from the implementation
of information systems

center development

The content of logistics

Inventory
management
(through WMS)

Automated tracking of goods in the
warehouse, which reduces the
likelihood of errors and allows for
more accurate planning of cargo
volumes.

The time required for
cargo processing in

terminals, or during
customs clearance is

Transportation
management
(through TMS)

Route optimization, transportation
planning, and real-time monitoring of
vehicles to ensure fast and accurate

delivery.

significantly reduced.
The human factor is
eliminated, and the
likelihood of errors, such
as incorrect labeling,

Resource
planning
(through ERP)

Integration of all aspects of the
company's operations, enabling proper
management of finances, materials,
personnel, and other key components.

cargo data, is minimized.
All stages of logistics
operations — from the

their storage and

transparent to all

warehouses, transportation

wrong routes, or inaccurate

concentration of goods to
transportation — become

participants in the process.

Source: compiled based on [1—2; 4; 6].

ding operations in logistics centers promotes the
automation of operations (through the introduction of
TMS, WMS, ERP systems[1; 4]), which helps reduce cargo
processing time, minimize the risk of errors, and enhance
process transparency in the concentration, handling,

storage, redistribution, and transportation of goods. The
specifics of implementing modern information systems in
the activities of logistics centers are presented in Table 1.

In this regard, the development of logistics centers is
ensured by the fact that information systems enable the

Table 2. Features of logistics center development from their infrastructure development

space allows for
more efficient
handling of larger
volumes of goods.

expansion of storage areas
and the implementation of
automated warehouse
management systems (WMS),
which improve the accuracy
and speed of operations.

Directions Specifics of Phanges i
. The content of logistics
for infrastructure from Infrastructure
L o center development.
modernization Modernization
Increasing storage | This includes both the Installation of modern

shelving systems, temperature
control systems (for storing
sensitive goods), as well as
automation of loading and
unloading processes, which
contributes to increased
operational efficiency.

Improving the
throughput
capacity of
terminals and
platforms.

Expansion of cargo platforms,
increasing the number of
transshipment points, and the
installation of specialized
terminals for different types
of cargo (containerized,
palletized, etc.).

The use of innovative
technologies for automating
loading and unloading
processes, which helps reduce
transshipment time and
increase throughput capacity.

Installation of
supply chain
management
(SPM) systems.

Installation of supply chain
management (SPM) systems
integrated with ERP systems,
which help reduce order
processing time and improve
the accuracy of demand
forecasting.

The use of RFID technology
for real-time monitoring of
goods, which improves
control over cargo movement
and ensures accurate tracking
at every stage of logistics
operations.

Upgrading
infrastructure to
enhance
connections
between different
modes of
transportation.

Upgrading infrastructure to
improve connections between
different modes of
transportation (road, rail,
water), which helps reduce
travel time and increase
efficiency.

Upgrading infrastructure to
improve connections between
different modes of
transportation (road, rail,
water), which helps reduce
travel time and increase
efficiency.

Source: compiled based on [1; 4—6].
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effective coordination of all stages of the
logistics process [6].

The infrastructure modernization of lo-
gistics centers occurs through the expansion
of their warehousing capacities, the through-
put capabilities of their terminals and
platforms, which improves the continuity and
rhythm of logistics operations. The specifics
of the development of logistics centers in
relation to their infrastructure development
are presented in Table 2.

Thus, the infrastructure modernization
of logistics centers is focused on improving
operational efficiency, reducing costs,
increasing throughput capacity, and
minimizing environmental impact [1; 4].

Optimization of route planning proce-
sses and transportation schemes of logistics
centers through the optimization of
mathematical modeling and logistics planning
methods. This optimization is necessary to
determine the most economical and reliable
delivery routes, as illustrated by the data in
Table 3.

In this area, logistics centers are
capable of reducing costs and improving the
quality of transportation and freight
forwarding services, particularly by
ensuring a seamless delivery process for
goods [5—6]. One notable example of how
logistics centers can lower costs and
enhance service quality is the integration of
automated warehousing systems in large
retailers such as Amazon.

Amazon operates its own logistics
centers using advanced technologies that

Table 3. Features of logistics center development from
optimization of route planning and transportation schemes
processes

Directions
of optimization

Specifics of changes from
route planning and
transportation scheme
processes

The content of logistics center
development.

Optimization of
delivery routes

Reduction of overall
transportation costs (fuel,
time, resources)

The implementation of
mathematical models for
calculating the most efficient
routes, which reduces costs and
improves customer service quality.

conditions, and unforeseen
situations.

Pargo and Improvement in the Optimization of the use of
transport efficiency of vehicle and transportation vehicles and
distribution warehouse utilization. warehouses, which helps reduce
congestion and improve the
productivity of logistics operations.
Dynamic Flexibility in responding to | The use of real-time data to adapt
optimization changes in traffic, weather delivery routes, reducing delays

and improving delivery reliability.

Traffic analysis
and forecasting

Improvement of the
accuracy of delivery time
forecasts and route load
capacity.

The use of traffic forecasting
systems allows for more efficient
route planning and reduces the risk
of delays.

Use of
environmentally
friendly routes

Reduction of PO,
emissions and energy
consumption in
transportation*

The use of optimal routes to reduce
the environmental footprint of
logistics operations in accordance
with environmental standards.

Ensuring delivery

Increase in the throughput

The implementation of innovative

reliability capacity of transport flows | technologies for automating cargo
platforms, which reduces cargo
processing time and improves
throughput.
Note

*These are processes and measures aimed at reducing carbon dioxide (CO,)
emissions and lowering energy consumption during the transportation of goods.
Source: compiled based on [1; 5—6].

enable efficient order processing, reduce delivery times,
and lower transportation costs. These centers
automatically sort products using robotic systems, which
helps minimize human error and shortens the time required
to process orders. This also significantly increases
warehouse efficiency by reducing labor and inventory
management costs. Moreover, the presence of such
centers enables faster delivery, which is a crucial factor
for market competitiveness.

Partnership interaction involves the establishment of
a network of partnerships by logistics centers with
transport operators, freight forwarders, and shippers.

Such cooperation is implemented through a set of
organizational, contractual, and technological mechanisms
that ensure coordinated and efficient operation of all
participants in the logistics chain, contributing to the
reduction of transaction costs and the formation of
effective supply chains. Accordingly, the features of
logistics center development influenced by partnership
interaction are presented in Table 4.

Thus, in this regard, logistics centers are capable of
ensuring their integration into global supply chains, as well
as their development through the alignment of standards
and service procedures [4].

Table 4. Features of logistics center development resulting from partnership cooperation

Areas of partnership
interaction

Specific changes resulting
from partnership interaction

The concept of logistics center
development

Integration with
transport operators

Poordinated transportation planning,
reduced downtime, improved
coordination.

Pooperation with
freight forwarders

Ensuring a continuous delivery
chain, joint management of routes
and shipments

Partnership with
shippers

Better demand forecasting,
alignment of delivery schedules

Establishment of a unified
transport management
platform, increased speed and
consistency in cargo flow
processing.

Formation of long-term
contracts, stabilization of
logistics flows, optimization
of warehousing and resource
provisioning.

Joint use of infrastructure.

Source: compiled based on [1; 3—4].
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Regional specialization involves the development of
logistics centers according to the specific needs of a
particular region or industry, allowing for flexible
responses to demand and the formation of competitive
advantages in the field of transportation and forwarding
services.

The application of a systems approach to the
development of logistics centers in the specified areas
positively impacts the efficiency of transportation and
forwarding services. This approach ensures the integration
of all elements of logistics infrastructure into a single
functional system, where all components interact
coherently and purposefully.

The improvement of service quality is achieved through
the implementation of modern digital technologies, which
ensure precise route planning, real-time delivery tracking,
efficient inventory management, and optimization of
logistics operations. This contributes to minimizing errors,
increasing order processing speed, and ensuring timely
delivery of goods.

Cost reduction is achieved through the optimization
of transportation flows, selection of cost-effective routes,
efficient use of resources, as well as reducing vehicle
downtime and excess storage costs. The systems
approach also allows for rational planning of logistics
center capacity.

Furthermore, the systematic development of logistics
centers ensures their high adaptability to changes in the
market environment, while their flexible structure and the
presence of modern information systems enable rapid
response to external challenges, restructuring logistics
schemes, and maintaining efficiency in unstable
conditions.

CONCLUSIONS

The study confirms that improving the efficiency
of transportation and forwarding services is possible
through the implementation of a systems approach to
the development of logistics centers as strategic
elements of logistics infrastructure. This approach
involves coordinated interaction among all
participants in the logistics process, the integration
of functional components of logistics centers, and a
focus on optimizing material, informational, and
financial flows.

The main directions of the systemic development of
logistics centers are: implementation of modern
information systems for monitoring, planning, and
coordinating transportation and forwarding operations;
infrastructure modernization; optimization of routes and
transportation schemes; development of partnership
logistics interaction; regional specialization of logistics
centers.

The implementation of these directions contributes to
the overall effectiveness of transportation and forwarding
services, ensuring their quality, timeliness, cost-efficiency,
and flexibility.

In conclusion, the systems approach to the
development of logistics centers forms the foundation for
building a competitive, adaptive, and efficient logistics
system that meets the requirements of the modern
transportation and forwarding services market.

The prospects for further research may focus on
improving the integration technologies of information
systems and optimizing logistics chains in the context of
developing new partnership interaction models and
adapting to changes in market conditions.
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