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Abstract. The purpose of the article is to develop and scientifically
substantiate an integrated methodology for assessing the viability of complex
logistics systems under extreme loads on the infrastructure, taking into account
modern security, economic and technological challenges. The study aims to develop
a comprehensive approach to analyzing the functioning of logistics networks that
increases the validity of management decisions in crisis conditions.

The methodological basis of the study is a system analysis, scenario approach
and simulation modeling, supplemented by methods of statistical, comparative and
multi-criteria analysis. Network models were used to determine structural
dependencies between elements of logistics systems, scenario forecasting to assess
sensitivity to external influences and quantitative indicators for an integrated
assessment of functional stability, adaptability and recoverability. The methodology
was tested through an analysis of the dynamics of transport indicators and changes
in logistics flows under crisis conditions.

Modern theoretical and methodological approaches to assessing the viability

of logistics systems are summarized, and key factors influencing extreme
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infrastructure loads are identified, including overloading of transport nodes,
capacity limitations, infrastructure destruction, information failures and changes in
the structure of transport flows. An integrated assessment model has been developed
that combines structural, functional and dynamic levels of analysis with an
expanded system of quantitative indicators, allowing for a comprehensive
assessment of the state of logistics systems, timely identification of critical risks and
the formulation of adaptive management strategies. The proposed model can be used
to improve mechanisms for managing logistics processes, optimizing resource and
forming strategies for responding to crisis challenges in an environment of high
uncertainty. Further research is required to adapt the model to industry-specific
conditions, develop digital assessment tools and improve methods for forecasting
the long-term performance of logistics systems.

Keywords: resilience, infrastructure constraints, multicriteria assessment,

crisis conditions, logistics networks, transport flows, forecasting.
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Anomauia. Memoro cmammi € po3pobienHsi ma HAyKoge 0OIPYHMYEAHHS
IHMe2poB8aHoi Memo0o0.102ii OYIHIOBAHHS HCUMMEZOAMHOCMI CKIAOHUX TO2ICIMUYHUX
cucmem 8 YMO8AX eKCMPEMANbHUX HABAHMANCEHb HA IHOpacmpykmypy 3
VPAXYBAHHAM CYYACHUX 0e3NeKO8UX, eKOHOMIYHUX I MEeXHONO02IYHUX BUKIUKIG.
Hocniosicenns cnpsimosane Ha HOpmMy8aHHA KOMHJIEKCHO20 NIOX00y 00 aHANi3y
(DYHKYIOHYBAHHA NIOCICMUYHUX Mepedc, 30amH020 3abe3neuumu nioeuLjeHHs

00TPYHMOBAHOCMI YAPABITHCOKUX PIUleHb Y KPUSOBUX YMOBAX.
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Memoodonozciuny 0cH08Y O00CNIONCEHHST CMAHOBNIAMb CUCMEMHUL aHATI3,
cyeHapuuti nioxio ma imimayitHe MOOenN0B8aHHs, OONOBHEHI Memooamu
CMamucmu4Ho20,  NOPIGHANILHO20  ma  0A2AMOKPUMEPIAIbHO20 — AHATI3Y.
Bukxopucmano mepesicegi mooeni 0151 8USHAYEHHS CMPYKMYPHUX 3ANEHCHOCHEU
MIdiC efleMeHmamu 102ICMUYHUX CUCHEeM, CYEeHApHe NPOSHO3YBAHHSL OJisl OYIHIOBAHHS
YYMAUBOCHIT 00 306HIUHIX BNJIUBIE | KINbKICHI IHOUKAMOPU OJisl IHMe2PpaibHOi OYIHKU
@yHKyioHanbHoi cmiukocmi, adanmueHocmi ma 6i0Hos80eanocmi. Anpobayis
Memooono2ii  30ilUCHI08ANAC HA OCHOBI AHANI3Y OUHAMIKU MPAHCNOPIMHUX
NOKA3HUKIE | 3MIH Y JIO2ICMUYHUX NOMOKAX Y KPU306UX YMOBAX.

V3aeanvneno cyuacui meopemuko-memo0ono2iuni nioxoou 00 OYiHIOBAHHS
AHCUMMEZOAMHOCMI JIOCICMUYHUX CUCEM | BU3HAYEHO KIIOU08I YUHHUKU BHIIUBY
eKCMPEeMAIbHUX IHHPaACmpPYKmMypPHUX HABAHMACEHb, Ceped AKUX NePeBaHmMaAMNCEeH s
MPAHCHOPMHUX  8Y371i68, O0OMENCeHHsI NPONYCKHOI CHNPOMONCHOCMI, PYUHYBAHHA
ingppacmpykmypu, iHgopmayitni 3000 ma 3MIHU CMPYKMYpU MPAHCNOPMHUX
nomokie. Po3pobneno  inmeecposany mooenb  OYIHIOBAHHA, WO  NOEOHYE
CMPYKMYPHUL, (DYHKYIOHANbHUL | OUHAMIYHUL pIGHI AHANI3Y, MA PO3UWUDEHY
cucmemy KibKiCHUX IHOUKAMOPi8, sIKa 003805€ 30IUCHIOBAMU KOMNIEKCHY OYIHKY
CMAaHy JI02ICMUYHUX CUCMEM, C80EUACHO IOeHMUPDIKY8amu KpUmuyHi pusuxu ma
Gopmysamu adoanmueHni YNpasNiHCbKI cmpamezii. 3anponoHo8ana mMooeib Modxice
oymu Guxopucmana 0Js 800CKOHANEHHS MEXAHI3MI8 YNPABIIHHA J02ICIMUYHUMU
npoyecamu, OnMuMIi3ayii 8UKOPUCMAHHS pecypcié ma ¢hopmysanHs cmpameeii
peazy8amHsi HA Kpu3o8i GUKIUKU ) Cepedosulyi BUCOKOI HEeBUIHAYUEHOCML.
Hooanvwux  Oocniddcenv  nompebdbye  adanmayisi  mooeni 00  2aly3e8ux
ocobausocmeti,  po3BUMOK  YUPDPOBUX  IHCMPYMeHmie  OYIHIOBAHHA — mad
VOOCKOHAJIeHHS. MemOo0i8 NPOSHO3YB8AHHS (DYHKYIOHYBAHHS JIOCICMUYHUX CUCHEM )

00820CMPOKOBIL NePCHEeKMUBL.
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Knwuoei cnosa: aoanmugnicme cucmem, iHgpacmpykmypHi oOMedcenHs,
bazamoxkpumepiaibHa OYIHKA, KPU308i YMOBU, JIO2ICIMUYHI MepedCl, MPAHCHOPMHI

nomokKu, NPpOcHO3YE6AHHAL.

Problem statement. In the current conditions of transformation of logistics
networks and the growth of military, technogenic and climatic risks, the problem of
ensuring the viability of complex logistics systems under extreme loads on
infrastructure becomes particularly relevant. Such systems function as multi-level
networks that integrate transport, warehouse, information and management
subsystems; therefore, exceeding critical loads or damage to infrastructure nodes can
cause cascading failures, reduced efficiency and loss of controllability.

Despite the development of approaches to assessing the reliability and
stability of logistics systems, existing methods remain fragmentary and do not
sufficiently account for the nonlinear interactions among subsystems, load dynamics
and the ability of systems to recover. This necessitates the formation of an integrated
methodology for assessing viability, combining a systems approach, modeling and
quantitative indicators.

Solving this problem is of great scientific and practical importance, as it will
improve the management of logistics systems, increase the validity of management
decisions, and ensure the continuity of logistics processes in conditions of high
uncertainty.

Analysis of recent research and publications. A review of scientific sources
shows an increase in attention to the problems of logistics system functioning in
crisis conditions, particularly under the influence of military, economic and
technological factors. N. Mykhaylik [1] examines the transformation of transport
logistics under war conditions and emphasizes the role of adaptive solutions, yet
pays insufficient attention to the quantitative assessment of system stability.

V. Yuriev [2] substantiates the economic significance of the development of
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transport and logistics infrastructure, focusing on its impact on macroeconomic
indicators, but considers the issue of the wviability of logistics networks
fragmentarily. O. Kostenko, V. Chernenko, A. Kulychkov [3] investigate the digital
transformation of logistics, noting the role of digital platforms in ensuring the
continuity of processes, while L. Gurch and V. Maistruk [4] emphasize the
restoration of infrastructure and strategic directions of the industry’s development.
I. Zrybnieva [5] summarizes modern technological approaches in logistics but does
not provide a comprehensive methodology for assessing system viability.
O. Onyshchenko and V. Shyshkin [6] analyze international transportation under
sanctions and conflicts, highlighting managerial aspects, while Y. Vorobiov [7]
considers the adaptation of transport enterprises to crisis conditions. In the works of
L. Kaptsov [8], M. Imanova et al. [9], and O. Korostin [10], the potential of digital
technologies and artificial intelligence in logistics process management is examined,
but these studies do not establish an applied connection and provide only a
comprehensive assessment of the viability of the systems.

Identification of previously unresolved parts of the general problem.
Despite a significant number of studies, the assessment of logistics system viability
under extreme infrastructure loads remains underdeveloped. There is no single
integrated methodological approach, and existing models generally do not account
for the systemic interactions among subsystems, nonlinear effects and recovery
dynamics.

Formulation of the article objectives (task statement). The purpose of the
article 1s to develop and scientifically substantiate a comprehensive methodology for
assessing the viability of complex logistics systems under extreme infrastructure
loads based on a systems approach, quantitative modeling and integrated indicators
of stability, adaptability and recoverability.

The objectives of the research are:
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1. To generalize theoretical and methodological approaches to assessing the
viability of logistics systems and to identify key factors influencing extreme
infrastructure loads.

2. To develop an integrated model for assessing the viability of complex
logistics systems using systems analysis, scenario approach and simulation
modeling methods.

3. To substantiate a methodological approach to assessing the viability of
logistics systems based on the integration of modeling stages and a system of
quantitative indicators.

Presentation of the main material of the study. With the onset of a full-
scale war, Ukraine’s transport and logistics system underwent significant
transformations, including the forced restructuring of logistics routes, particularly in
international transportation. The loss of access to seaports and the cessation of the
grain corridor led to the reorientation of cargo flows to the west through the countries
of the European Union, accompanied by the active introduction of multimodal
transportation. At the same time, the increase in the load on the infrastructure of
border crossings exceeded their limited capacity, leading to significant delays in the
delivery of goods [1, p. 166].

The destruction of key transport hubs in the southern and eastern regions
intensified these trends, causing the concentration of logistics flows in the west. As
a result, border crossings, in particular Yagodyn, Krakivets and Rava-Ruska, have
been transformed into critically important logistics hubs that ensure the
redistribution of cargo to EU countries, but they also operate under conditions of
excessive infrastructure load [3, p. 154].

In response to wartime challenges, Ukraine’s transport infrastructure is being
modernized, particularly railway and port infrastructure (including the Danube
cluster), which has reduced delivery times by 15-20% and logistics costs by 8—12%.

This contributes to the gradual restoration of export potential and increased
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efficiency of logistics operations, while maintaining the investment attractiveness of
the industry [2, p. 154]. However, these positive changes do not eliminate the risks
associated with uneven load on the infrastructure and a high level of external threats.
Table 1 presents the dynamics of the number and volume of transported passengers
and cargo by mode of transport in Ukraine for the period 2019-2024.
Table 1
Dynamics of the number and volume of transported passengers and cargo by

modes of transport in Ukraine, 2019-2024

Mode of transport ‘ 2019 ‘ 2020 ‘ 2021 ‘ 2022 ” 2023 ‘ 2024 g?élﬁgfé%t;i
Number of transported passengers by modes of transport, million passengers:

Road 1804.9 | 1083.9 | 1089.3 n/a n/a 915.3 -15.9
Water 0.7 0.3 0.5 n/a n/a n/a —
Aviation 13.7 4.8 93 n/a n/a n/a —
Volume of transported cargo by modes of transport, million tons:

Railway 3129 || 3055 | 3143 n/a n/a 174.9 -44 .4
Road 2442 | 1914 | 224.0 n/a n/a 128.8 -42.5
Water 6.1 5.6 53 n/a n/a 2.2 -58.5
Aviation 112.7 97.5 77.6 n/a n/a n/a —
Pipeline 0.1 0.1 0.1 n/a n/a n/a —

Note: «n/a» — not available
Source: based on [12]

The significant reduction in passenger and freight traffic in the period under
study is due to the impact of crisis factors, primarily a full-scale war. The largest
decrease was recorded in freight traffic: in 2024, compared to 2021, rail traffic
decreased by 44.4%, road traffic by 42.5%, and water traffic by 58.5%, indicating
infrastructure losses and changes in logistics routes. Passenger traffic also decreased,
particularly road traffic by 15.9%, reflecting a decrease in population mobility. At
the same time, the limited statistical data on individual modes of transport for 2022—

2024 complicates a comprehensive analysis of dynamics, although it confirms the
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high sensitivity of the transport system to external shocks and the need to increase
the resilience of logistics networks.

In parallel with the transformation of physical infrastructure, the evolution of
logistics’ organizational and management models is underway. In particular, new
levels of logistics operators are emerging, such as 6PL, 7PL, 8PL and 9PL, which
are focused on integrating environmental approaches, comprehensive supply chain
management, coordinating industry processes and personalizing “last mile” delivery
[4, p. 309]. The implementation of such models increases the adaptability of logistics
systems, but, at the same time, complicates their structure, requiring improved
methods for assessing their viability.

The key factor in ensuring the efficiency of modern logistics systems is
digitalization and automated information processing. The growth in data volumes on
transportation parameters, the condition of cargo and vehicles, and the use of
encrypted satellite information streams significantly complicates their manual
processing. This increases the risk of errors in management decisions and
underscores the need to implement intelligent data analysis systems [5, p. 5]. At the
same time, information overload is a distinct type of infrastructure load that affects
the stability of logistics systems.

At the corporate level, transport and logistics companies respond to the
growing instability of the environment by implementing a set of anti-crisis measures,
among which the key role is played by diversifying supply chains, developing
multimodal transportation, digitalizing management processes and implementing
risk management systems. These tools contribute to increasing the continuity of
transport operations and reducing the vulnerability of logistics systems to external
shocks [6, p. 196]. At the same time, the focus on «green» transformation stimulates
the modernization of transport infrastructure and opens access to international
financial resources, which further strengthens the institutional and investment

capacity of the logistics sector [7, p. 686]. At the same time, in modern conditions
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of increased turbulence in the transport and logistics environment, with the
intensification of cargo flows and the aggravation of infrastructure risks, the
limitations of traditional approaches to assessing the effectiveness of logistics
systems are becoming apparent. The complexity of their structure, the nonlinear
nature of element interactions, the dynamics of change and the need to ensure
adaptability and recoverability after failures necessitate the development of new
methodological approaches to assess their viability.

Thus, the combination of these factors — destruction of infrastructure,
concentration of cargo flows, limited throughput capacity, technological
transformation and information overload — forms a complex environment for the
functioning of logistics systems. This determines the need to generalize theoretical
and methodological approaches to assess their viability and identify key influencing
factors, which 1s an important scientific task in the context of ensuring the stability
and adaptability of Ukraine’s transport and logistics system (table 2).

Table 2
Theoretical and methodological approaches to assessing the viability of logistics

systems

Approach

The essence of the

Main assessment

Key factors of extreme

approach indicators loads
Systemic Consideration of the Bandwidth, flow Node overload,
logistics system as an balance, stability of | infrastructure
integrated multi-level operation limitations

Risk-oriented

network
Assessment of the

Risk index, loss

Military actions,

probability and level, failure corridor blockages and
consequences of frequency accidents
malfunctions
Process Analysis of the Delivery time, level || Increase in
effectiveness of logistics of delays, process transportation volumes,
operations continuity resource shortage
Functional Assessment of the Reliability, Destruction of
system’s ability to adapt flexibility, infrastructure, digital
and recover adaptability and disruptions
recoverability
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The essence of the Main assessment Key factors of extreme
Approach oy
approach indicators loads
Modeling and Using scenario analysis Scenario indicators, | Environmental
analytical and modeling recovery speed uncertainty, complex
risks

Source: author’s development

Thus, the generalization of approaches shows that assessing the viability of
logistics systems requires integrating a set of methods, in particular modeling and
multi-criteria indicators.

The scientific literature substantiates that the most effective approach is an
integrated approach that combines the tools of system analysis, scenario approach
and simulation modeling, since it is this combination that allows taking into account
the multidimensionality of influencing factors, the uncertainty of the external
environment and possible scenarios, ensuring the formation of informed
management decisions [8, p. 7].

System analysis within the framework of an integrated model involves
decomposing the logistics system into interconnected subsystems (transport,
warehouse, information and management) and determining the key parameters for
their operation. This allows the formation of a structural and functional model in
which the throughput capacity of nodes, the intensity of flows, the level of resource
reservation, the degree of dependence between network elements and indicators of
operational reliability are assessed. Within the framework of system analysis, it is
important to use network models that allow for identifying critical nodes,
determining the level of system vulnerability and assessing the impact of local
disturbances on the overall stability of the logistics network [9, p. 240].

The scenario approach enables assessing the viability of logistics systems
under different scenarios, including crisis and extreme situations. Within the
framework of the integrated model, basic, pessimistic and adaptive scenarios are
developed that account for changes in transportation volumes, infrastructure

destruction, the blocking of transport corridors or information failures [10, p. 35].
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This allows assessing the system’s sensitivity to external influences and determining
the load thresholds at which it loses functional stability.

Simulation modeling is a key tool for quantitatively assessing viability, as it
allows for reproducing the behavior of a logistics system in a dynamic environment.
The use of agent-oriented, discrete-event and network models enables analysis of
delivery time parameters, levels of delay, resource efficiency and recovery speed
after violations. The combination of simulation modeling results with multi-criteria
evaluation methods enables the construction of an integrated index of the logistics
system’s viability [11, p. 33]. Thus, the proposed integrated model for assessing the
viability of complex logistics systems is based on a combination of system analysis,
a scenario approach and simulation modeling, which carefully considers the
system’s structural, functional and dynamic characteristics (table 3). Its application
contributes to increasing the accuracy of predicting the behavior of logistics
networks, the validity of management decisions and the effectiveness of responding
to extreme infrastructure loads.

Table 3

Integrated model for assessing the viability of complex logistics systems

Key assessment

Modeling stage | Methodological tools Expected results

indicators
Structural System analysis, Throughput, node Identification of critical
analysis network models load, reliability system elements
Scenario Scenario approach, Load variability, risk || System sensitivity
formation expert assessments level assessment
Simulation Discrete-event, agent || Delivery time, delays, | System behavior
modeling models resource use prediction
Integrated Multi-criteria analysis || Viability index, Justification of
assessment sustainability management decisions

Source: author’s development

The proposed model for assessing the viability of logistics systems is based
on a consistent combination of complementary methodological approaches, each
providing an analysis of a separate aspect of the system’s functioning. System

analysis identifies critical nodes and structural constraints; the scenario approach
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assesses the system’s sensitivity to changes in the external environment; and
simulation modeling reproduces its dynamic behavior under conditions of
uncertainty. The final stage is an integrated assessment that summarizes the results
in a single indicator of viability and serves as the basis for informed management
decisions.

Thus, the advantages of the model include its complexity, the ability to
account for both structural and dynamic parameters of logistics systems, and the
ability to adapt to extreme infrastructure loads, making it an effective tool for
strategic management and increasing the resilience of logistics networks.

In conditions of growing uncertainty, not only the technical and economic
components of logistics system functioning, but also the regulatory and legal ones,
become particularly important, as they underpin stability, adaptability, and recovery.
The presence of conflicts between international standards and national practices of
regulating transport in crisis conditions significantly affects the effectiveness of
management decisions, increases transaction costs and creates additional risks for
participants in logistics chains (table 4).

Table 4
Comparative characteristics of international and national norms in the field of

international transport

Regulatory LSl National and EU Identified Management
aspect el (ChLs practices problems decisions
SOLAS, IMO)
Carrier The CMR In Ukraine and EU Uncertainty in | Unification of
liability and || Convention countries, military cases of crisis clauses in
force majeure || defines the actions are blockades, contracts;
carrier’s liability | recognized as force sanctions or harmonization of
for loss or majeure, but the destruction of || procedures for
damage to cargo, | confirmation infrastructure || confirming force
the possibility of | procedures differ; majeure
exemption from || judicial practice is
liability in the heterogeneous
event of force
majeure
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Regulat National and EU Identified Management
efsl;):c(t)ry ool (ChLs practices problems deci%ions
SOLAS, IMO)
Safety of The SOLAS National Lack of Formation of
maritime Convention and || governments in coordination || joint crisis
transport IMO standards conflict situations of actions in centers,
regulate the introduce additional || crisis zones; implementation
safety of restrictions (port discrepancies || of risk maps and
shipping, the closures, mining), between agreed port

which are not always | standards and | protocols
consistent with local solutions
international norms

protection of
crew and cargo

Customs and || International acts || The EU has enhanced || Conflicts Introduction of

sanctions provide for sanctions between electronic

procedures freedom of compliance; Ukraine | sanctions declarations,
transit and has introduced requirements | harmonization of
transparency of | «green corridors» for | and the right | sanction
customs humanitarian cargo of transit; procedures,
procedures, but delays in approval of
do not directly processing exceptions for
regulate critical goods
sanctions

Transport International National insurance Lack of Development of

insurance in | norms regulate systems take into unified special insurance

crisis insurance account military risks | insurance products, state

conditions indirectly in different ways; standards, support for
through the Ukraine has limited || high insurance || transportation

insurance in
crisis regions

institution of premiums
carrier liability

Source: based on [12—16]

coverage programs

The presented data indicate that key problems arise in the areas of carrier
liability, ensuring transportation safety, implementing customs and sanction
procedures, and insuring risks in crisis conditions. The identified discrepancies
between international standards (CMR, SOLAS, IMO) and the national practices of
Ukraine and the EU led to legal uncertainty, transportation delays and a decrease in
the overall efficiency of logistics systems, affecting their viability under increased
infrastructure loads.

Thus, the inclusion of a regulatory component in the structure of logistics
systems assessment is justified and necessary. The management decisions

summarized in Table 5, in particular, the harmonization of procedures, digitalization
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of customs clearance, unification of insurance mechanisms and the creation of
coordination centers, can be integrated into the developed model of viability
assessment as external environmental factors. This allows for a more comprehensive
analysis and increases the study’s practical significance by enabling the formulation
of effective strategies for managing logistics systems.

In the context of developing an integrated model for assessing the viability of
logistics systems, an important stage is the development of a set of quantitative
indicators that comprehensively reflect the state and dynamics of logistics network
functioning under crisis conditions. Given the multidimensional nature of viability,
such a system should cover both technical and infrastructure parameters, as well as
operational, economic, risk and adaptive characteristics. A summary of the relevant
indicators and methods for their assessment is given in Table 5.

Table 5
System of quantitative indicators for assessing the viability of logistics systems in

crisis conditions

f : oy .
.Gr(‘)up © Indicator Content of the indicator Evaluation method
indicators
Infrastructural Level of Ratio of actual load to Load factor
infrastructure throughput capacity
utilization
Reliability of nodes | Frequency of failures of Reliability index
infrastructure elements
Operational Delivery time Average duration of cargo | Statistical analysis
transportation
Delay level Part of the untimely KPI analysis
deliveries
Frequency of Number of process Event monitoring
failures violations for the period
Economic Logistics costs Transportation and storage | Factor analysis
costs
Transportation Ratio of income and Economic analysis
profitability expenses
Risk-oriented Risk index Combined assessment of | Multi-criteria
external and internal risks | analysis
System sensitivity System response to load Scenario analysis
changes
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f ) .. :
‘Gr(‘)up 0 Indicator Content of the indicator Evaluation method
indicators

Adaptive Recovery speed Failure recovery time Scenario analysis
Resource reservation | Availability of alternative | Comparative analysis
level routes and resources

Digital Digitalization level | Share of automated Digitalization index

processes

Source: author’s development

As shown in table 5, the proposed system of indicators is structured around
key functional blocks, allowing assessment of the logistics system from the
perspectives of throughput capacity, operational efficiency, economic performance,
risk level, adaptability to change and degree of digitalization. The use of various
assessment methods, in particular statistical, factor, scenario and multi-criteria
analysis, enables a comprehensive analysis of both the current state of the system
and its behavior under conditions of uncertainty.

Thus, the system of quantitative indicators provides a comprehensive
assessment of the viability of logistics systems in crisis conditions, covering
infrastructure, operational, economic, risk-oriented, adaptive and digital aspects of
functioning. Its application within an integrated model enables timely identification
of critical areas, enhancing the validity of management decisions and ensuring the
stability and adaptability of logistics networks under conditions of high uncertainty
and extreme infrastructure loads.

Conclusions. The generalization of the research results shows that in the
conditions of a full-scale war, the transport and logistics system of Ukraine has
undergone a significant transformation, manifested in changes in cargo flow
directions, infrastructure overload and the development of multimodal
transportation. It has been established that the viability of logistics systems is
determined by a set of factors, in particular throughput capacity, operational
efficiency, risk level, economic efficiency, adaptability and digitalization, which

require integrated assessment approaches.
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The proposed methodological approach, which combines system analysis,
scenario and simulation modeling with a system of quantitative indicators, provides
a comprehensive assessment of the state of logistics systems and increases the
validity of management decisions, identifies critical areas and predicts system
behavior in crisis conditions.

Prospects for further research include assessing the effectiveness of artificial
intelligence, digital monitoring platforms and the integration of big data and
geographic information systems, as well as adapting the developed model to various

modes of transport and international logistics corridors.
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