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Abstract. The increasing frequency and complexity of economic, infrastructural, and geopolitical crises has
significantly increased the need for effective crisis management in project-oriented enterprises. This is particularly
true in the transport sector, which is sensitive to external changes. In conditions of increased uncertainty, traditional
management approaches often prove insufficient, requiring the use of innovative and flexible solutions. The purpose
of this study was to justify modern approaches to anti-crisis management based on the use of digital technologies
within the framework of sustainable project management. The research methodology was based on systematic and
comparative analysis, synthesis, statistical analysis, data visualisation, and scenario modelling, which together
provide a comprehensive assessment of anti-crisis management processes. It has been established that the use of
data analytics, artificial intelligence, cloud computing, and digital platforms contributes to early crisis detection,
risk assessment, and rapid response. These technologies enable enterprises to process large amounts of data in real
time, improve forecasting accuracy, accelerate management decision-making, and optimise the allocation of limited
resources. An analysis of statistical data for Ukraine’s transport sector for 2022-2024 showed the growing adaptive
potential of companies undergoing digital transformation, particularly in response to the challenges of wartime and
the post-crisis period. The results of the study confirmed that the integration of digital technologies into anti-crisis
management systems increases organisational potential, ensures the continuity of project implementation, and
contributes to the achievement of sustainable development goals. The practical significance of the study lies in the
possibility of applying the results in the activities of transport enterprise managers, government authorities, and other
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stakeholders involved in infrastructure and investment projects, which will contribute to the development of more

sustainable and stable transport systems

Keywords: digital technologies; prevention; decision making; business analytics; stakeholders; risks

Introduction

Companies operating in unstable economic conditions
face increased uncertainty and risks and need to devel-
op effective anti-crisis strategies. In the transport indus-
try, these challenges are exacerbated by damage to infra-
structure, logistics disruptions, and financial constraints.
Scholarly research, in particular T. Balanovska et al. (2020),
O.M. Girzheva et al. (2024) and V. Huriev (2024), highlight-
ed the growing role of digital technologies in strengthen-
ing organisational resilience. Nevertheless, their appli-
cation to sustainable project management in Ukrainian
transport companies remains underexplored. Anti-crisis
management of an enterprise’s economic sustainabil-
ity should be conceptualised as an integrated system
encompassing both internal and external dimensions.
In order to develop and implement innovative projects
while ensuring their stable functioning, Ukrainian enter-
prises are adopting adaptive strategies, including market
diversification, reduced import dependence, innovation
and technological advancement, the integration of digi-
tal technologies within broader digitalisation processes,
and the strengthening of corporate social responsibility
practices. Under such conditions, the implementation of
effective anti-crisis strategies becomes imperative to an-
ticipate potential risks, prevent crisis situations, mitigate
their adverse effects, and ensure the rapid recovery and
continuity of enterprise operations. Enterprises operating
within a market environment inherently face conditions
of uncertainty and risk. In the context of economic insta-
bility, the intensity of these factors increases, potentially
leading to a decline in organisational efficiency and the
emergence of crisis situations. Such crises may arise both
in interactions with stakeholders and in the framework
of public-private partnerships, particularly in the field of
transport infrastructure. Commercial enterprises interact
with other organisations, suppliers, consumers, banks, tax
authorities and stakeholders, each of which has its own
potential and development cycles that may not coincide
with the general economic cycles.

The evolution of a company is determined by changes
in its activities, technologies, personnel, products, servic-
es, etc. These changes are dual in nature, as they can be
both positive and negative. Positive changes are reflected
in the improvement of the quality of goods and services,
which enhances the stability and harmony in the compa-
ny’s operations through increased productivity, the intro-
duction of new technologies, and increased staff motiva-
tion. As noted by K. Ivanchenko & O. Bilovodska (2024),
adverse changes can cause instability within a company,
manifested in a misalignment between its current oper-
ational interests and long-term development objectives,
ineffective management practices, or the persistence of
obsolete technologies. Such negative transformations

serve as indicators of an emerging organisational crisis.
Accordingly, it is essential to examine the evolution of
anti-crisis strategies and the integration of digital tech-
nologies into sustainable project management under
conditions of ongoing change. T.I. Balanovska et al. (2020)
focused on the importance of employees’ digital compe-
tencies in increasing the flexibility of enterprises during
crises and spreading the latest technologies among soci-
ety. Full use of their capabilities is impossible without the
constant growth of digital competence, and the formation
and development of digital competence among potential
and current employees requires their approximation and
adaptation to global practices. O.M. Girzheva et al. (2024)
argued that the main goal of crisis management at the
stage of crisis development is to restore the financial sta-
bility and solvency of the enterprise, as well as to minimise
possible losses. The study by V. Huriev (2024) examined
the integration of digital technologies as a component of
the anti-crisis management mechanism to ensure region-
al stability and development. It investigated the impact of
digitalisation on enhancing the efficiency of management
processes, accelerating decision-making, and implement-
ing measures aimed at mitigating crisis phenomena.

The use of digital technologies to optimise business
development management is the subject of a study by
O.S. Druhova (2024). The study described the main dig-
ital technologies that influence business development
management and project management sustainability.
This optimises existing business processes and increas-
es employee motivation to implement new technologies
and processes. K. Voloschuk ez al. (2021) explored the
theoretical aspects and practical specific tools for resolv-
ing crisis situations in the system of anti-crisis manage-
ment of an enterprise. The integration of digitalisation
into the business processes of anti-crisis management
of an enterprise contributes to the timely prevention of
financial, operational (production), personnel, and mar-
keting crises. I. Plikus (2021) substantiated the role of Al
(artificial intelligence), Big Data, and machine learning
in the formation of digital tools for crisis management in
business processes. This allows companies to significant-
ly reduce operating costs for their business and become
customer-oriented by creating personalised services and
products. O.Yu. Sokhatskyi & O.D. Zakharov (2025) consid-
ered the risks for international business in the context of
military conflicts, which necessitates the implementation
of effective crisis management strategies. Effective crisis
management helps minimise negative consequences, but
also helps maintain business reputation and partner trust
even in the most difficult conditions. Scientists 1.V. Tok-
makova et al. (2022) considered anti-crisis strategies that
use digital technologies, which subsequently change both
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management processes and the business model of the en-
terprise itself, with the aim of ensuring the sustainability
of project management.

One of the current areas of research is the study of the
peculiarities of the implementation of digital technologies
in the activities of Ukrainian enterprises. Given the specif-
ic nature of the impact of various types of risks that lead to
crises, it is necessary to develop effective anti-crisis man-
agement strategies. In addition, it is necessary to take into
account the importance of public-private partnerships, as
they play an important role in the restoration and recon-
struction of Ukraine’s infrastructure, help minimise risks,
and ensure the sustainable development of enterprises in
the context of digital transformation. The results of such
research can be useful for developing effective business
strategies in the context of digitalisation and project man-
agement in the transport industry.

The purpose of this study was to theoretically sub-
stantiate and develop a comprehensive mechanism for
digital anti-crisis management of transport enterprises of
Ukraine. Research objectives included:

1. To conduct a comprehensive theoretical analysis of
contemporary approaches to anti-crisis management and to
substantiate directions for their improvement under mod-
ern economic challenges, including the development of an
integrated crisis management mechanism for enterprises.

2. To investigate the potential of public—private part-
nerships as an effective instrument for ensuring business
resilience in crisis conditions and to justify their role with-
in sustainable economic development frameworks.

3. To substantiate the role of digital technologies in
strengthening anti-crisis response strategies and to devel-
op a conceptual framework for strategic crisis information
and analytical centres aimed at enhancing managerial de-
cision-making, ensuring flexible risk response, and restor-
ing enterprise stability.

Materials and Methods
The object of the study was the process of anti-crisis man-
agement at transport enterprises in conditions of eco-
nomic instability and military risks. The subject of the
study was the use of digital technologies to ensure the
sustainability of project management at transport enter-
prises, including tools of business analytics, big data ana-
lytics, Al cloud computing and digital financial diagnos-
tics. The study was based on a systemic and risk-oriented
approach, according to which anti-crisis management is
considered as a cyclical and adaptive process that inte-
grates risk identification, analysis, strategic decision-mak-
ing, their implementation, monitoring and feedback cor-
rection. The study included theoretical generalisation and
empirical analysis of transport sector indicators for 2022-
2024. The analysis was based on the following regulatory
documents: Law of Ukraine No. 1351-r (2025) and Law of
Ukraine No. 4510-IX (2025). A combination of quantitative
and qualitative methods was employed to ensure meth-
odological validity, and statistical techniques were applied
to assess the dynamics of passenger and freight transport
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over the specified period. Time series analysis made it
possible to identify trends, patterns, and fluctuations
in transport performance indicators: phases of decline
caused by infrastructure destruction and logistical disrup-
tions; recovery trends associated with the development of
alternative routes and digital logistics solutions; structural
shifts in transport efficiency indicators. Descriptive statis-
tics and year-on-year comparative assessment were used
to determine growth rates and deviations.

Comparative analysis was employed to evaluate tra-
ditional and digital approaches to crisis management,
compare financial diagnostic models such as the modified
Altman and Springate models, and examine the distinc-
tions between reactive and proactive crisis management
systems. This approach enabled the identification of the
advantages associated with integrating digital technolo-
gies into crisis response mechanisms. To assess the risks
of financial stability, bankruptcy prediction models were
considered, in particular the modified Altman model and
the Springate model. These models were analysed as com-
ponents of digital information and analytical centres for
crisis prevention and liquidity forecasting. The study uses
the classification of data analysis methods: descriptive
analytics (analysis of past transport dynamics); diagnos-
tic analytics (determination of cause-and-effect relation-
ships); predictive analytics (forecasting risk scenarios);
prescriptive analytics (selection of optimal response strat-
egies). Methods such as regression modelling, simulation
modelling, time series forecasting were considered as
tools used in transport enterprises. Scenario modelling
was employed to explore alternative development trajec-
tories under conditions including the risks of military es-
calation, infrastructure disruptions, fluctuations in export
logistics, and variability in investment inflows within the
framework of public-private partnerships. This approach
allowed for the assessment of potential outcomes and the
identification of strategies to enhance enterprise resil-
ience in uncertain and dynamic environments. A cyclical
risk management model was applied, encompassing risk
identification, probability assessment using elements of
probability theory, impact evaluation, the development
of mitigation strategies, and feedback-based performance
assessment. In addition, data visualisation tools were em-
ployed to interpret transportation trends and to illustrate
structural changes in passenger and freight volumes.

Results and Discussion
Anti-crisis management technologies are a set of meas-
ures aimed at implementing a mechanism of influence on
the system in order to prevent, mitigate, or overcome vari-
ous types of crisis situations and ensure effective manage-
ment of transport enterprises, prevention, and assessment
of risk consequences. The main areas of anti-crisis man-
agement at the organisational level are constant monitor-
ing of its condition, development of new management,
financial, and marketing strategies, as well as strengthen-
ing work with personnel. Anti-crisis management uses a
set of methods from various fields of management: social



technologies, economic analysis, forecasting, develop-
ment of investment projects, anti-crisis programmes, etc.
Anti-crisis management is based on scientific knowledge,
innovative solutions for employee interaction, rights and
responsibilities at all levels of the enterprise hierarchy,
as well as analysis of practical experience in optimis-
ing system regulation mechanisms and identifying hid-
den opportunities for potential development. It requires
making complex management decisions in conditions
of limited financial resources, high uncertainty, and risk.
In such conditions, there is a growing need to act quick-
ly, timely, competently, and responsibly. (Kompanets et
al., 2022; Porfirenko et al., 2025). The process of anti-crisis
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management in transport companies is complex and
systematic, aimed at preventing and eliminating adverse
events, ensuring a gradual recovery from the crisis, and
maintaining the ability to function effectively in a market
economy. This process involves making complex manage-
ment decisions at every stage, from data collection to the
implementation of the final decision (Fig. 1). Therefore,
there is a need to introduce modern information technol-
ogies to ensure the effectiveness and soundness of deci-
sions, especially in forecasting and overcoming crises at
enterprises. This also contributes to the comprehensive
use of simulation modelling, intelligence, and the experi-
ence of decision-makers.

Stages of the management decision-making process
in the activities of transport companies, taking into account risks

[ Types of risks: infrastructure, technical, logistical, financial, economic, environmental, security risks ]

Information collection:

- Analysis of the internal and external environment.

- Identifying threats and opportunities.
Problem identification.

Risk identification and forecasting:
Assessment of potential crisis scenarios.
Analysis of the probability and impact of risks.
Predicting consequences.

Development of alternative solutions:
Determining possible courses of action.
Assess the advantages and disadvantages of each option.
Choosing the most effective strategy.

Making a management decision:
Justification of the choice.
Approval of the decision by management.
Preparation for implementation.

v

Solution implementation:
Implementation of the chosen
strategy. Execution control.
Adjust actions if necessary.

A

Performance evaluation:
Analysis of the results of the implemented solution.
Identifying mistakes and lessons learned.
Optimising approaches in the future.

Figure 1. The procedure for making managerial decisions in the context of anti-crisis management
Source: developed by the authors according to K. Kompanets et al. (2022), V.I. Porfirenko et al. (2025)

Digital technologies are actively being implemented
in various sectors of the economy, in public-private part-
nerships, and in interactions between stakeholders. This
evolution necessitates the adaptation of management ap-
proaches, the development of new business models, and
the implementation of innovative strategies to increase
competitiveness. According to McKinsey research, about
89% of companies have initiated digital transformation
processes, but only a small proportion of them have ful-
ly achieved their planned results (Zaika & Zaika, 2024).
Law of Ukraine No. 1351-r (2025) defines priority tasks
within the framework of the National Economic Strategy

until 2030. In particular, it aims to ensure access for small
and medium-sized businesses to modern technologies
such as broadband Internet, the Internet of Things, and
big data. The strategy outlines the main directions of the
country’s digital transformation, focusing on supporting
innovation, cooperation with business and international
partners, developing digital infrastructure, and encourag-
ing the use of information technologies in public and eco-
nomic life. This document is a strategic policy at the gov-
ernment level, where digitalisation acts as a driving force
for development, directly linked to potential public-pri-
vate partners in the digital sphere. According to the Law
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of Ukraine No. 4510-IX (2025), public-private partnerships
can be used in various areas, including transportation and
transportation infrastructure, electronic communications
network infrastructure, education, scientific and scien-
tific-technical activities, tourism, etc. The law provides a
regulatory framework for the legal consolidation of digital
solutions in the management of public-private partner-
ships (including electronic tendering, record keeping, data
publication, etc.). In the field of public-private partner-
ships, digital technologies play a key role in streamlining
processes, improving project financing and monitoring
mechanisms, and strengthening trust between the parties
involved. Through cooperation with stakeholders, digital
transformation improves access to information, expands
opportunities for attracting investors, and strengthens
interaction between all participants (stakeholders). Dig-
italisation processes have become indispensable factors
in ensuring the sustainability of project management and
business development. They mitigate the negative effects
of crises, open up new dimensions of strategic manage-
ment, and promote innovative growth. In addition, they
help optimise operational procedures, improve commu-
nication between partners, and increase the transparency
and efficiency of decision-making.

The model of risk-based management of transport
companies presented in the figure reflects a logically con-
sistent and cyclical process of management decision-mak-
ing based on systematic risk analysis, development of
alternatives, and performance evaluation. The presence
of a feedback mechanism ensures the adaptability of the
management system to changes in the external environ-
ment and increases its stability. The challenges caused by
the COVID-19 pandemic in 2019-2020 and the full-scale

war in Ukraine since 2022 have significantly changed the
established dynamics of business operations and busi-
ness processes. These crises have led to a transformation
of approaches to management, logistics, digitalisation,
and strategic planning in such areas of the economy as
public-private partnerships, trade, transport and road in-
frastructure, services, and education, which have also suf-
fered significant economic losses. At the same time, these
events have become a catalyst for active digital develop-
ment in these industries. These transformations have sig-
nificantly affected the activities of companies of various
sizes and geographical locations. In today’s environment,
the use of digital technologies and modern management
tools is seen by businesses as a necessary prerequisite for
ensuring effective and uninterrupted operations.
Ukraine’s digital transformations in the context of full-
scale war are focused on increasing inclusiveness, develop-
ing digital literacy, and strengthening cybersecurity at all
levels (Table 1). Technology plays a crucial role in enhancing
citizens’ quality of life, optimising management processes,
and stimulating economic growth. Digital tools, including
Al, cyber defence, and data analysis, are increasingly be-
ing integrated into the country’s defence capabilities. Such
transformations are a key mechanism for achieving eco-
nomic stability, strengthening defence capabilities, expand-
ing international cooperation, and establishing Ukraine’s
digital sovereignty. Thus, 2019-2021 marks a fundamental
stage in the launch of state-level digital services. In 2022-
2023, the war became a catalyst for the active implementa-
tion of digital solutions in government processes and busi-
ness operations. 2024-2025 saw significant achievements
in the implementation of digital infrastructure, interna-
tional recognition, and the creation of national strategies.

Table 1. Development of digital processes in Ukraine in 2019-2025

Year Key events/initiatives Digital transformation trends
Activel h of the “ i hone” i - . . .
2019 ctive launch of the state In a smartphone 1de.a Initial phase of digitalisation, formation of basic strategies
and announcement of the creation of mobile services
VID-1 ler mand for digital servi . . . . .
2020 o 9 accelerates df’t and 0 digital services, A push for digital solutions in the public and private sectors
remote work, and online business processes
2021- | Government services, registries, and e-services begin Increased availability of e-services; institutional implementation
2022 to be more widely used by citizens and businesses of digital platforms
2023 Transf(?rmatlon of Q1g1tal services In wartime: adaptatlon Active integration of digital tools into critical processes
of actions and online solutions for economic resilience
Development of digital skills, modernisation of registri . . L .
2024 | CCVelopme tof digita SIS, odernisation o eglstries Deepening of digital competencies in the public sector
and data exchange; improvement of cybersecurity
Approval of the Digital Innovation Development Strategy N
2025 (WinWin) until 2030
Focus on Al strategy and the development Significant strengthening of the digital ecosystem; transition to
of innovative technologies global standards and international indicators; active partnership

Source: Digital transformation of Ukraine’s economy... (2026)

Thus, 2019-2021 marks a fundamental stage in the
launch of state-level digital services. In 2022-2023, the
war became a catalyst for the active implementation of
digital solutions in government processes and business
operations. 2024-2025 saw significant achievements in
the implementation of digital infrastructure, internation-
al recognition, and the creation of national strategies.
Among the key state digital initiatives implemented in
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Ukraine prior to the full-scale war, particular attention
is given to their objectives and areas of application. The
Diia application was created as a unified digital plat-
form providing citizens with access to public services in
electronic form. Its scope includes the use of electronic
documents (digital passport and driver’s license), ac-
cess to government services, and direct communication
with public authorities. The eSupport Programme was



introduced to provide targeted financial assistance to cit-
izens in digital form, including subsidies and other types
of social payments. Its scope covers social assistance, sup-
port for low-income households, and the automation of
payment processes. Diia.Education was launched to facil-
itate distance learning and enhance citizens’ digital liter-
acy. The platform provides access to educational services,
professional development courses, and online training
programmes. Diia.Open Data ensures transparent public
access to government data for citizens and businesses. Its
scope includes open public datasets, analytical tools, and
the development of applications based on open data. Diia.
Business aims to simplify administrative procedures for
entrepreneurs through electronic services. The platform
supports business registration, tax services, licensing pro-
cedures, and electronic reporting. The eHealth system was
developed to digitise healthcare services and introduce
electronic medical records. Its scope includes medical in-
formation management, electronic prescriptions, patient
records, and telemedicine services. The eVeteran platform
provides digital services tailored to veterans, taking into
account their benefits and social guarantees. It facilitates
access to social support measures and state benefits. The
eDeclaration system introduced an electronic mecha-
nism for submitting income and asset declarations by
public officials. Its scope relates to anti-corruption poli-
cy, transparency, and income control. The eRegistration
system enables the digital registration of legal entities,
real estate, and other types of property. It supports regis-
tration services and the automation of state registries. The
Ukrainian Railways e-Portal provides electronic services
for purchasing tickets, planning trips, and managing train
traffic. Its scope includes transport services, logistics, and
communication with passengers. The eTicket system was
introduced to implement electronic ticketing in public
transport. It facilitates fare payment, automated control,
and improved convenience for passengers. The ProZor-
ro electronic procurement system ensures transparency
and efficiency in public procurement. Its scope includes
state tenders, procurement procedures, and monitoring
of public expenditures.

The Paperless initiative promotes the transition to
electronic document management within public institu-
tions. It aims to optimise administrative processes, im-
prove document circulation, and enhance overall man-
agement efficiency. Other electronic documents in the
process of digitisation — conversion of a wide range of
state services and documents into digital format. Scope
of application: all areas of public administration, commu-
nication, social security. These initiatives are government
projects aimed at creating a modern, transparent, and
convenient system of electronic services for citizens, busi-
nesses, and government agencies. They cover key areas of
public life — from education and health to the economy,
social protection, and infrastructure — and contribute to
Ukraine’s digital transformation. Companies are faced
with the task of developing a comprehensive strategy for
transforming their activities in order to effectively prevent
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and manage crises in conditions of instability. The use of
digital tools in business contributes to increasing the re-
silience of enterprises, helping to prevent crises or quick-
ly overcome them in various industries (Voloschuk er
al., 2021). The implementation of anti-crisis measures in
organisations requires a comprehensive approach that in-
cludes an analysis of project implementation experience,
particularly in the field of public-private partnerships.
This takes into account the impact of risks, sustainable
development, digitalisation, and big data analysis to adapt
strategies to current business conditions. The interrela-
tionship between the elements of the crisis management
process is shown in Figure 2.

@ pigital Tech & Digitization

v

@ Risks « @ Crisis Management — @ Strategic Approaches

v A\

@ Project Management

v
¥ Sustainable Development P Public-Private Partnership
Figure 2. Diagram of the relationship
between key concepts of crisis management
Source: developed by the authors

An analysis of Figure 2 indicates that crisis manage-
ment functions as the central element coordinating the
other components of the system. Digital technologies and
digitalisation are tools that facilitate effective risk, project,
and strategy management. Risks are challenges that need
to be identified and minimised with the help of digital
solutions. Strategy defines long-term approaches to crisis
management and sustainable development. Project man-
agement is a system for coordinating crisis management
activities using digital technologies. Sustainable develop-
ment is the ultimate goal, achieved through effective cri-
sis management, digitalisation, and public-private part-
nerships. Public-private partnerships are a mechanism
that facilitates the implementation of digital crisis man-
agement strategies. The goal of sustainable development
is achieved through effective crisis management, digital
integration, and public-private partnerships, which act as
catalysts in the implementation of digital crisis manage-
ment methodologies. In a world where there is an abun-
dance of information, it is extremely important to be able
to quickly find, analyse, and apply the most relevant data.
The excessive flow of information creates both new op-
portunities and challenges: the need for effective filtering,
accuracy verification, and strategic use of the knowledge
gained. Therefore, governments and companies can mod-
el different scenarios, identify potential threats, and re-
spond to them in a timely manner using big data analysis.
The application of probability theory in the management
of business processes of transport companies facilitates
the selection of transport routes, time planning, and risk
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assessment in finance, insurance, and other areas; assess-
ment of the practical limitations of probability theory,
especially in conditions of high uncertainty or unreliable
information (Khobta et al, 2025). Al automates complex
processes, allowing for faster and more accurate analysis
of information, while cloud technologies provide acces-
sibility and flexibility in data storage and processing. The
speed and accuracy of decision-making are becoming
critical factors for success, and the integration of these
technologies not only reduces the negative effects of cri-
ses but also builds more resilient and adaptive manage-
ment systems. In this context, modern technologies such
as data analytics, Al, and cloud computing are moving be-
yond their traditional role as simple tools for optimising
business or improving everyday life. Instead, they serve as
fundamental mechanisms for addressing and mitigating
global crises in the economic, social, political, environ-
mental, medical, and transportation spheres.

Under conditions of instability, organisations in-
creasingly rely on advanced technological solutions to
strengthen adaptive capacity, improve responsiveness
to dynamic changes, and support evidence-based deci-
sion-making. Data analytics, in this context, functions as
a key instrument for retrospective assessment and pre-
dictive modelling of future trends. As noted by O.M. Veres
& R.M. Olyvko (2017), Big Data Analytics is applied to
large and complex datasets; Discovery Analytics focuses
on identifying patterns and hidden relationships within

400.0 million tonnes

data; and Exploratory Analytics is aimed at explaining
and interpreting data and analytical models. Data ana-
Iytics is the process of collecting, processing, and inter-
preting large volumes of data to identify patterns, trends,
and correlations that can inform evidence-based deci-
sion-making. In the context of crisis management, data
analytics enables to:

1) understand the past, as data analytics allows or-
ganisations to examine historical data, identify trends and
patterns, which helps to understand how past decisions
have affected outcomes;

2) identify early warning signs: by analysing data from
various sources (social media, financial reports, sensors,
etc.), itis possible to detect the first signs of potential crises,
such as epidemics, natural disasters, economic downturns;

3) predict the development of the situation: using sta-
tistical models and machine learning, it is possible to pre-
dict how the crisis will develop, what its consequences will
be, and what measures should be taken. It will be much
easier to predict future events, allowing them to be more
proactive in their strategy;

4) optimise resources: data analysis can help identify
inefficient processes and find ways to improve them, allo-
cate resources more efficiently, focusing on the highest pri-
ority tasks (Davenport, 2017; Kompanets & Ilchenko, 2025).

The volumes of passenger and freight transportation
to Ukraine in 2022, 2023, and 2024 across all modes of
transport were analysed (Fig. 3).

350.0

300.0
250.0
200.0

L

f Volume of transported cargo, 2022

Volume of transported cargo, 2023

150.0

—+—Volume of transported cargo, 2024

@‘b A Y”\} @&
8

Figure 3. Dynamics of cargo transportation volumes in Ukraine for 2022-2024
Source: developed by the authors according to State Statistics Service of Ukraine (2025a; 2025b; 2025¢)

The study findings indicate that in 2022 there was a
significant decline in the volume of freight transportation
due to the destruction of logistics routes and infrastruc-
ture, as well as the blockade of seaports. In 2023, transpor-
tation volumes partially recovered due to the creation of
alternative delivery routes (rail and road) and the develop-
ment of the grain corridor. The growth in transportation
in 2024 is attributed to the restoration of infrastructure,
growth in humanitarian cargo, agricultural exports, and
the expansion of partnerships with European countries.
Figure 4 shows that the number of passengers transport-
ed in 2022-2024 is 209.4 million passengers at the begin-
ning of 2022, and at the beginning of 2023 there is an in-
crease to 1,600.6 million passengers. The annual increase
amounted to 1,391.2 million passengers, with the highest
growth rates observed during the period from July to De-
cember 2022. Analysis of statistical data shows that the
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transportation system continues to improve. 2023 showed
further improvement, but started from a lower level. At the
end of the year, the indicators exceeded the level of 2022.
Therefore, in the context of military operations, detailed
analysis of large amounts of data and the use of business
intelligence in transportation services has become a key
tool for optimising logistics processes, allowing to assess
the efficiency of routes, forecast costs and profitability.
Figure 5 shows the methods of big data analysis, which are
classified according to the functional relationships and
the formal model of this information technology:

1) descriptive analytics provides information about
what happened in the past. Statistical methods are used
to describe the data;

2) diagnostic analytics — this method helps to under-
stand why something happened by studying cause and
effect relationships;



3) predictive analytics uses historical data to predict
future events; various models are used, such as regression
and machine learning;

-
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4) prescriptive analytics — this method not only predicts,
but also offers solutions to optimise the results (Fedorov, 2025;
A marketer’s guide to descriptive..., 2025; Singh, 2026).
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Figure 4. Dynamics of passenger transportation volumes in Ukraine for 2022-2024
Source: developed by the authors according to State Statistics Service of Ukraine (2025b; 2025c)
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Figure 5. Methods of data analysis
Source: developed by the authors according to T.H. Davenport (2017)

Descriptive analytics provides information about
what happened in the past using statistical methods that
are used to characterise information. Diagnostic ana-
lytics helps to understand why something happened by
studying the cause and effect. Different models are used
for different purposes, including regression and ma-
chine learning, which allows, according to the dogma
of descriptive analytics, not only to predict but also to
choose the right solutions to improve results. The follow-
ing analysis methods are used in various fields of activity,
including the transportation industry: crowdsourcing,
data consolidation and integration, machine learning,
neural networks, network analysis, optimisation, includ-
ing genetic algorithms, pattern recognition, analytics,
forecasting, modelling, spatial analysis, statistical anal-
ysis, and analytical data visualisation. A variety of tools
are available for data analysis. Microsoft Excel is widely
used due to its accessibility and user-friendly interface,
which enables efficient processing and visualisation of
datasets. Tableau serves as a reliable platform for ad-
vanced data visualisation and interactive presentation
of analytical results. Programming languages such as Py-
thon and R are extensively applied in data analysis and

machine learning, offering powerful capabilities for sta-
tistical modelling and predictive analytics. In addition,
SQL is utilised to interact with relational databases, al-
lowing efficient data retrieval, management, and ma-
nipulation. Within this framework, business intelligence
metrics play a crucial role in supporting informed deci-
sion-making during periods of crisis, as well as in assess-
ing economic challenges and identifying potential de-
velopment opportunities. Business intelligence plays a
crucial role in the innovative management of transporta-
tion companies. It enables the introduction of advanced
digital technologies. Developing strategies for transpor-
tation companies allows them to strengthen their abil-
ity to focus on the challenges posed by the global mar-
ket. This ensures effective risk management, optimal
resource allocation, and long-term competitiveness of
the company in the market (Lozhachevska et al., 2023).
Business intelligence is also used to assess the onset of
a financial crisis and prevent a company’s bankruptcy
using the following methods: decision tree, time series
analysis, and simulation modelling. Ukrainian compa-
nies can apply the modified Altman model (ZAM), which
was proposed by Altman in 1983:
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Zm=0.717A,+0.847A,+3.107A,+0.42A, + 0.995A,, (1)

where X4 — is the book value of equity/debt, with a thresh-
old value of 1.23.

The Springate model (ZC) is also used to estimate the
probability of bankruptcy:

Z.=1.03C, +3.07C,+0.66C,+0.4C,, )
where Cl — working capital/amount of assets; C2 — profit
before taxes and interest/amount of assets; C3 — profit be-
fore taxes/short-term debt; C4 — revenue from the sale of
products, goods, services/amount of assets. It is believed
that the accuracy of predicting bankruptcy by this mod-
el is quite high and amounts to 92%, but this indicator

decreases over time, and if Zc<0.862, the company is a
potential bankrupt.

Thus, the problem is to determine how the methods of
formation of enterprise finances within the framework of
information and analytical centres can effectively prevent or
overcome the financial crisis in the enterprise. The solution
to these problems necessitates the development of a mech-
anism for managing enterprises in crisis and determining
the set of information and analytical centres for strategic
crisis. This will make it possible to effectively manage finan-
cial flows with the use of digital technologies, in particular
through the introduction of flexible models of control over
current assets. The proposed mechanism for managing en-
terprisesin crisis and determining the set ofinformationand
analytical centres of strategic crisis is presented in Figure 6.

Diagnostics of the state of information and analytical centres

Analysis
Financial audit | | Profit monitoring | Evaluation of current
strategies !
Bankruptcy Assortment
risk policy Economic risk '—
Liquidity Pricing policy H
g poticy SWOT -
analysis
Stability
Value chain | Competitive forces |—

Synthesis

| Identification of the depth of the crisis at the enterprise |

~_

| Formation of a portfolio of remediation measures |

| Peace agreement I— Closure Restructuring |—
Liquidation | | of unprofitable | Diversification |—
of receivables | Reorganisation |— Sale of parts
of the —
| Reserve funds I— | Pricing strategy l_ property
System

J_L

Organisation of implementation of remediation measures |

Limit | Sales limit Strategic
of borrowed | Business pyramid
Acc9unts | Purchase Limit Transfer
receivable

J L

Against the results

Figure 6. The mechanism of management of enterprises in crisis and the set of information
and analytical centres of strategic crisis
Source: developed by the authors according to O.M. Lozhachevska et al. (2023), M.O. Khobta et al. (2025)
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Within the subsystem of information and analyti-
cal centres, it is advisable to implement digital liquidity
forecasting platforms integrated with risk management,
which will allow for the prompt identification of destabi-
lising factors. Such an approach will provide the company
with flexibility in financial planning, minimise cash gaps
and increase resilience to external risks. Thus, the crisis
management mechanism includes the analysis of a large
database, the use of digital technologies, and the consist-
ent performance of management functions, which allows
achieving a certain economic effect. Based on business
analytics, it is possible to determine the effectiveness of
attracting investments and innovations to cities and re-
gions of Ukraine based on the public-private partnership
mechanism, which allows ensuring the development of
regional transport infrastructure in the context of Euro-
pean integration. As for sustainable development in the
transport sector, it is based on: innovative digital tech-
nologies that improve the efficiency of transport systems;
resource optimisation that minimises environmental im-
pact and costs; social responsibility that provides for safe,
affordable and comfortable transport. O.M. Lozhachevs-
ka et al. (2023) emphasised that the continuous analysis
and understanding of a situation, along with the dynamics
of its change, constitutes an ongoing and dynamic pro-
cess. One-time analysis and diagnostics cannot serve as a
reliable basis for this process, as they provide only limited
information. Consequently, the development of strategic
decisions cannot be long-term, given the rapidly chang-
ing environment in which an innovation-oriented enter-
prise operates. Modern technologies, including Al, offer
powerful tools for predicting, preventing, and overcoming
crisis situations in the enterprise. Al plays an important
role in modern crisis management, helping organisations
to anticipate, analyse risks and respond quickly to crisis
situations. The main areas of Al application in crisis man-
agement are as follows:

1) predicting and forecasting crises, as Al uses big data
analytics to predict possible crises. By analysing historical
data, social media, market trends, and other sources of in-
formation, algorithms can predict certain threats, such as
financial risks, natural disasters, or reputational crises. For
example, Al-based systems can detect abnormal patterns
in data that may indicate impending crises;

2) rapid data analysis. In crisis situations, it is critical
to quickly process a large amount of information to make
decisions. Al allows automating data analysis, reducing
the time spent on finding the causes of the crisis and the
best ways to solve it. This can be useful for tracking com-
petitors’ market activity, changes in supply, and social re-
actions to the crisis;

3) optimising response processes. Al enables the
automation of selected crisis response processes, there-
by increasing the speed and overall efficiency of deci-
sion-making and operational implementation. For ex-
ample, Al systems can run algorithms to automatically
activate contingency plans. This can include supply
chain management, resource allocation, or customer and
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stakeholder interaction. Such solutions help reduce hu-
man errors and significantly increase the effectiveness of
actions during a crisis;

4) scenario modelling and decision-making. Al allows
to adapt models in real time. Al systems can quickly re-
calculate forecasts depending on changes in the external
environment. This allows managers to make informed de-
cisions faster in the face of uncertainty;

5) reputation management. Al plays an important role
in monitoring and managing the reputation of companies,
especially in times of crisis. Thanks to its ability to analyse
large amounts of data in real time, Al allows companies
to respond quickly to changes in public opinion and take
measures to mitigate negative consequences;

6) post-crisis analysis. Al can also help automate the
creation of reports on crisis events, which will save time
and allow for a detailed understanding of the causes and
consequences of the crisis. These reports can be used to
improve crisis response plans and avoid similar problems
in the future.

Al can free professionals from routine work, allow-
ing them to focus on more complex tasks that require a
creative approach; speed up big data analysis and deci-
sion-making several times faster; and create special sys-
tems that can learn and adapt to changing conditions.
Cloud technologies enable organisations to quickly adapt
to changing conditions, reducing costs and increasing
productivity. This is especially important in situations
where it is necessary to respond quickly to challenges and
make informed decisions based on the analysis of large
amounts of data. According to V.M. Andriievska & N.V. Ole-
firenko (2015), cloud service providers enable users to rent
computing power and storage via the Internet. This ap-
proach offers significant advantages, including cost-effec-
tiveness, as users pay only for the resources they require,
and flexible scalability. Furthermore, clients are relieved
from the necessity of creating and maintaining their own
computing infrastructure. When using cloud technolo-
gies, software and hardware are provided to the user as
an Internet service. The user has access to their own data,
but cannot manage and should not take care of the infra-
structure, operating system and software they work with.
The “cloud” is the Internet that hides all technical details.
Cloud services fundamentally transform the processes of
accessing and utilising information and software by ena-
bling remote interaction with data and server infrastruc-
tures from any location worldwide, thereby eliminating
dependence on stationary hardware and enhancing col-
laborative engagement among geographically dispersed
users. 0.0. Hudzovata (2013) emphasised that Amazon
was the first company to fully realise the commercial po-
tential of virtualisation technologies, concentrating its ef-
forts on the development and scaling of the Amazon Web
Services cloud platform. This approach enabled virtualis-
ation to become an effective business service accessible
to a wide range of users. As defined by I. Chernikov (2024),
the main models of cloud computing for data processing
include the following:

Bulletin of the National Transport University. 2026. Vol. 30, No. 1



4O  Anti-crisis strategies and modern technologies...

1) TaaS (Infrastructure as a Service): provision of virtual
servers, networks, and storage systems. Suitable for compa-
nies that want to have full control over their infrastructure;

2) PaaS (Platform as a Service): providing a platform
for developing and running applications. Ideal for devel-
opers who want to focus on creating software;

3) SaaS (Software as a Service): providing ready-made
software solutions over the internet. Popular examples:
Google Workspace, Microsoft 365.

Cloud computing allows organisations to quickly
analyse large amounts of data, which is critical in crisis
situations. Thanks to the powerful computing resources
available in the cloud, companies can receive results in
real time, allowing them to quickly respond to changes in
the market or in internal business processes. Using cloud
technologies can reduce IT infrastructure costs. Organisa-
tions do not need to invest in expensive hardware because
all the necessary resources are provided in the cloud. This
is especially important for small and medium-sized en-
terprises, which may not have the capacity for significant
capital expenditures. Cloud computing makes it easy to
scale computing resources to meet business needs. When
workloads increase or additional data needs to be pro-
cessed, companies can quickly adapt their resources with-
out significant delays or costs. This allows organisations
to remain flexible and ready for any challenge. Therefore,
using modern digital technologies, such as Big Data, ma-
chine learning, analytical platforms, for a comprehensive
and in-depth analysis of the activities of transport enter-
prises or by studying stakeholder groups, the manager
forms an information base for each criterion, which is
the basis for developing an anti-crisis strategy, taking into
account risks, as noted by 1.V. Kravchuk (2024). Thus, the
study confirmed that crisis management of transport en-
terprises in conditions of a wartime economy and global
instability has become systemic and multidisciplinary. Its
effectiveness is determined not by isolated financial stabi-
lisation measures, but by the integration of a risk-oriented
approach, digital technologies, public-private partnership
mechanisms, and sustainable development instruments.

Conclusions

confirmed the feasibility of implementing business ana-
Iytics and Big Data tools to support strategic decisions in
the transport sector. It was substantiated that the use of
descriptive, diagnostic, predictive, and prescriptive ana-
Iytics ensured a logical sequence of the management cycle,
from identifying problems to selecting optimal solutions.
The combination of these methods with financial instabil-
ity forecasting models, in particular the modified Altman
model and the Springate model, improved the quality of
risk assessment and contributed to a timely response to
crisis phenomena. A key element of digital transformation
involved the development of strategic crisis information
and analytical centres designed to consolidate data re-
sources, perform scenario modelling, and ensure contin-
uous feedback within governance and management sys-
tems. The proposed mechanism involved the integration
of digital liquidity forecasting platforms, risk management
tools, and cloud infrastructure, which increased the flex-
ibility of financial planning and reduced the likelihood
of cash gaps. Public-private partnerships were shown to
be a catalyst for implementing digital anti-crisis strate-
gies. Regulatory consolidation of electronic procedures,
transparency of tenders, and open data contributed to
increased trust between stakeholders and attracted in-
vestments in transport infrastructure. However, the study
showed that digital transformation was accompanied by
several limitations, including uneven digital maturity of
enterprises, shortage of data analytics specialists, cyber
threats, and limited financial resources. This necessitated
further scientific understanding of mechanisms for in-
creasing the effectiveness of digital anti-crisis solutions.
Promising directions for further research included empir-
ical testing of the proposed mechanism based on specific
transport enterprises with quantitative measurement of
the economic effect of implementing digital tools, devel-
opment of an integral index of digital maturity of trans-
port enterprises and establishing its connection with the
sustainability of project management, and modelling of
transport infrastructure restoration scenarios using sim-
ulation modelling and Al
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migBUIKIa HOTPeby B epeKTUBHOMY aHTUKPHU30BOMY YVIIPaBJIiHHI Ha IPOEKTHO-OPieHTOBAHMUX HmigIpreMcTBax. e
0COOJIMBO aKTyaJabHO JJIs TPAHCIOPTHOTO CEKTOPY, AKUU YYTJIMBUU O 30BHIIIHIX 3MiH. B ymMoBax migBuIeHol
HEBU3HAYEHOCTI TpAWIiliHi MigXomW [0 YHOpaBIiHHA YacTO BUSBJSAIOTHCA HENOCTaTHIMHU, IO IMOTPedye
3aCTOCYBaHHA iHHOBALiHUX Ta THYYKUX pimeHb. MeTOI0 IIbOr0 JOCHiIKeHHs OylI0 OOI'pYyHTYyBaHHSA Cy4acHUX
MiIXOiB O aHTUKPU30BOIO YIIPABJIHHA HAa OCHOBI BUKOPHUCTAHHA IU(MPOBUX TEXHOJOTIH y paMKax CTajaoro
YOPAaBJIiHHA MPOEKTaMU. MeTOomoJIoTisA mocaimKkeHHs Oa3yBasiacs Ha CUCTEMHOMY Ta MOPIiBHSAJBHOMY aHaJiai,
CHHTe3i, CTaTUCTUYHOMY aHaJi3i, Bidyasisallii JaHUX Ta CIEHAPHOMY MOJEJIIOBaHHI, siki pa3oM 3abe3mevyyioTh
KOMILJIEKCHY OIiHKY IPOIeCciB aHTUKPU30BOI0 YIIpaBJ/aiHHA. BcTaHOBJIEHO, 1110 BUKOPUCTAHHS aHAJITUKY TaHUX,
IITyYHOTO iHTEeJIeKTY, XMapHUX 004nCIeHb Ta MU(POBUX IJIaTGOPM CIIPHUsAE PAHHBOMY BUSBJIEHHIO KPU3, OIiHIN
PU3UKIB Ta IIBUAKOMY pearyBaHHIO. I1i TeXHOJIOTiI JO3BOJISAIOTH MiAIIPUEMCTBAM 00 POOJIATH BeJIMKi 00CATH JaHUX
y pesKUMi peasbHOTO 4acy, HiIBUINYBAaTH TOYHICTH MPOrHO3YBaHHSA, IPUCKOPIOBATH MIPUHHATTA yNPaBIiHCBKUX
pillleHb Ta ONTUMi3yBaTH PO3MOALT 06MeKeHUX pecypciB. AHaJIi3 CTATUCTUYHUX JaHUX TPAHCIOPTHOIO CEKTOPY
Ykpaiau 3a 2022-2024 poku ITOKa3aB 3pOCTAHHA aJalTUBHOIO MOTEHIiaTy KOMIIaHil, 10 MPOXOAATh NU(POBY
TpaHcdopmanio, 0cobIMBO Yy BiANOBiAR Ha BUKJMKU BOEHHOIO Ta IOCTKPU30BOro mepiomy. PesymabraTu
JOCTiIKeHHA MiATBepAU/IHN, IO iHTerpalis HUEGPOBUX TEXHOJIOTIH y CHUCTEMU AHTUKPU30BOIO YNPaBJIiHHA
MiABUIIYe opraHi3aiiHuil moTeHIial, 3a0e3nevyye 6e3nepepBHICTh peastidallii IPOEKTIB Ta COPUSIE JOCATHEHHIO
niseff crajsoro po3BUTKY. [IpakTHYHe 3HAUEHHS AOCIIIKEHHs MOJIArae y MOKJIMBOCTI 3aCTOCYBaHHA HOTO
pe3y/abTaTiB 'y JisIBHOCTI MEHeIyKepiB TPaHCIOPTHUX NiJIIPUEMCTB, OPraHiB Jep)KaBHOI BJIAAM Ta IiHIINX
3alikaB/IeHUX CTOPIH, 3a/Iy4eHuX 10 iHPPpaCTPYKTYPHUX Ta iHBECTUNIHHUX MPOEKTIB, 0 CIPUSETUME PO3BUTKY
6inpmI cTanux i cTabinbHUX TPAHCIOPTHUX CUCTEM
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