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Abstract. The relevance of the study is related to the urgent need to restore the transport infrastructure of Ukraine,
which suffered large-scale destruction as a result of the war, taking into account that transport system that plays
a key role in ensuring economic stability, logistical continuity and the country’s integration into global economic
processes. The purpose of the study was to develop a methodological approach that would minimise the level of
entropy in transport systems and accelerate the reconstruction process by using elements of a mixed economic
model. To achieve the goal and solve the tasks set, a comparative analysis of world models of infrastructure
management in crisis recovery was used. The results of the study confirmed the effectiveness of the integration
of different approaches to the assessment of economic models, which made it possible to formulate practical
recommendations for the restoration of transport infrastructure in crisis conditions. In particular, it was found
that the most acceptable model for the restoration of the transport infrastructure of Ukraine is a mixed economic
model, which provides a synergistic combination of public and private resources. The study proposed priorities
for the reconstruction of key infrastructure nodes that will contribute to the stability of economic processes and
improve the orderliness of the transport system. A methodological approach that integrates the best practices
of countries with different economic models, adapting them to the specific conditions and needs of Ukraine, has
also been developed. The proposed solutions provide a comprehensive approach to infrastructure restoration,
taking into account the limited resources and high level of risks. The results obtained are of important practical
importance for the development of a state strategy for post-war restoration and infrastructure development of
the country, which will reduce costs, optimise the use of resources and increase the speed of implementation of
infrastructure projects in the post-war period, ensuring long-term economic stability
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Introduction

The loss or damage of critical transport facilities signif-
icantly complicates the supply of goods and services,
and also affects the mobility of the population, which
in turn leads to economic losses. The restoration of
transport infrastructure is one of the main priorities for
achieving economic stability and restoring the function-
ing of key industries in the country. In such conditions,
it is necessary to apply modern innovative approaches
that will ensure rapid, effective and sustainable devel-
opment of the transport system. The involvement of in-
ternational experience, the use of modern technologies
and mixed economic models will significantly increase
the efficiency of restoration and adaptation to new
challenges. Given the strategic importance of transport
infrastructure for economic development, the study of
this process is important for the formation of optimal
policies and strategies for restoration in the context of
post-conflict development of the country.

Modern conditions are characterised by a high lev-
el of risks. In such conditions, researchers propose to
apply centralised management of restoration process-
es, since it is such approaches that allow to reduce the
restoration time (Cherviakova, 2024). T. Charkina et
al. (2019) in their work focus on the study of transport
interchanges as a key element of railway infrastructure.
The authors emphasise their role in optimising passen-
ger flows, increasing travel comfort and integrating dif-
ferent modes of transport. They determine that the ef-
fectiveness of such nodes depends on rational planning
and the implementation of modern technologies. The
study demonstrates the importance of international
cooperation and harmonisation of standards for creat-
ing sustainable and functional hubs. However, the study
does not cover the aspects of restoring such nodes in
crisis conditions, which is key to our topic, in particu-
lar in the context of war and increasing the resilience of
Ukraine’s transport infrastructure.

Y.C. Xiafei & Y.T. Fujiyama (2022) analyse the im-
pact of transport interchanges on the choice of pas-
senger routes in urban rail transport. The authors con-
cluded that the convenience of transfers significantly
affects the routing of passenger flows, increasing the
overall efficiency of the system. However, the paper
does not consider aspects of transport infrastructure
restoration under resource constraints, which is im-
portant for our study, in particular for determining
strategic approaches to the reconstruction of such
nodes in Ukraine. F. Jia et al. (2021) investigated the
calculation of the capacity of a passenger-oriented
metro network. The authors determined that the ef-
ficiency of the network depends on the distribution
of passenger traffic and the adaptation of the infra-
structure to peak loads. Although the study is impor-
tant for improving transport efficiency, but it does not
take into account the specific conditions of infrastruc-
ture restoration after significant destruction, which
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is key for our study of the transport infrastructure of
Ukraine in wartime.

In the international context, it is worth noting stud-
ies that assess the impact of different economic mod-
els on infrastructure recovery. For example, M. Fed-
yk (2021) examines the macroeconomic consequences
of the COVID-19 pandemic for the global transport sys-
tem, demonstrating the advantages of mixed econom-
ic models. The experience of Sweden and Germany in
adapting infrastructure to modern challenges is also
valuable for Ukraine, but these countries have stable
economic systems that differ significantly from Ukrain-
ian realities. The annexation of Crimea and the war in
Donbas have shown the specifics of Ukraine’s market
economy, where infrastructure projects are heavily
dependent on economic support from Western institu-
tions. As researchers T. Luchnikova et al. (2023) note,
overcoming crisis phenomena in the transport sector is
possible only under conditions of strategic investment,
while countries with planned economies can use oth-
er methods to restore stability. However, the study is
limited to the analysis of internal adaptation without
sufficient attention to resource coordination models or
stabilisation mechanisms on the scale of the national
transport system. The study by D. Kotelevets (2022) de-
fines the importance of infrastructure for the develop-
ment of economic systems, focusing on the relationship
between investments in infrastructure facilities and eco-
nomic growth. The author emphasises the importance
of an integrated approach to planning and managing in-
frastructure projects, but does not sufficiently consider
aspects of the restoration of transport infrastructure
in times of crisis or war, in particular the integration of
stabilisation mechanisms and international experience.

An analysis of the scientific literature demonstrates
that, despite a significant number of studies aimed at
studying aspects of the development and restoration of
transport infrastructure, their results remain fragmen-
tary. Most works focus on general aspects of the devel-
opment of transport nodes and multimodal systems,
but do not sufficiently consider the mechanisms of their
restoration in times of war or other crises. Other stud-
ies show the advantages of mixed economic models, but
do not take into account the specifics of post-conflict
restoration, in particular the integration of internation-
al standards. To develop a comprehensive strategy for
the restoration and development of the transport sys-
tem of Ukraine, a deeper analysis is needed that would
take into account all the key factors affecting the indus-
try. In particular, a comparative analysis of economic
models can provide valuable experience for developing
an optimal strategy that will contribute to the stable
development of Ukraine’s transport infrastructure in
the face of global challenges. In general, this will allow
choosing approaches to reducing the entropy of the
system through the adaptation of best practices aimed
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at stabilising the infrastructure and improving its func-
tionality, which is critically important for the economic
security of Ukraine.

The purpose of this study was to introduce in-
novative approaches to organising the process of re-
storing Ukraine’s transport infrastructure, focused on
integrating the best international practices and stabi-
lisation mechanisms that ensure efficient use of limit-
ed resources and increase the system’s adaptability to
crisis conditions.

Materials and methods

To achieve the goal of the study, a comprehensive ap-
proach was used, combining several stages of work,
analysis methods and data sources. The main meth-
odology was the concept of comparative analysis of
economic models and stabilisation mechanisms in the
restoration of transport infrastructure, adapted to the
modern conditions of Ukraine. The study was conduct-
ed in three main stages:

Preparatory stage. At this stage, scientific sources
devoted to the restoration of transport infrastructure
in times of crisis were systematised. International sci-
entometric databases (Scopus, Web of Science, JSTOR,
Google Scholar) were used to collect materials. The
search keywords were: “recovery of transport infra-
structure”, “economic models of recovery”, “mixed
economy”, “post-conflict infrastructure”. The selection
was limited to works published from 2018 to 2024.

Analytical stage. At this stage, a comparative anal-
ysis of economic models for infrastructure restoration
was conducted, including:

A Market models (USA, Great Britain): the main
focus is on the use of private capital and decentralised
management.

A Centralised models (China): emphasis on public
financing and centralised project management.

A Mixed models (Germany, France, Ukraine):
study of the synergy of public administration with pri-
vate investments. The assessment was carried out ac-
cording to the following criteria: speed of project im-
plementation, financial accessibility, compliance with
engineering and environmental standards, as well as
socio-economic effect.

Practical stage. At the final stage, an adapted meth-
odological approach to the restoration of Ukraine’s
transport infrastructure using elements of the mixed
economy was developed. This approach includes rec-
ommendations for prioritising projects, attracting in-
ternational investments, and integrating innovative
technologies. To implement the research objectives the
comparative analysis method was used to compare dif-
ferent economic models (market, command, mixed) and
their approaches to the restoration of transport infra-
structure. The analysis was carried out according to key
criteria, such as the speed of project implementation,
financial sustainability, integration of innovations and

environmental compliance. The content analysis meth-
od was used to process and systematise information in
scientific publications, reports of international organi-
sations and government documents. Special attention
was paid to the assessment of specific mechanisms for
the restoration of infrastructure in conditions of lim-
ited resources. The system analysis method allowed
integrating the results of research on various aspects
of transport infrastructure (economic, technical, organ-
isational) into a single methodological base, providing
a holistic view of the restoration process as an inter-
connected set of measures. The generalisation method
was used to synthesise the best practices and recom-
mendations identified in the international experience
of the restoration of transport infrastructure, which
allowed formulating approaches to restoration adapt-
ed to Ukrainian conditions. The modeling method was
applied to develop a methodological approach to reduc-
ing the level of chaos in the transport system through
prioritisation of key facilities, optimisation of resourc-
es, and implementation of stabilisation mechanisms.

The application of these methods provided a com-
prehensive analysis and integration of theoretical
and practical aspects necessary for the formation of a
strategy for the restoration of Ukraine’s transport in-
frastructure. Information for the analysis was obtained
from international databases, such as Scopus, Web of
Science, JSTOR, reports and documents of Ukrainian
government bodies (Ministry of Infrastructure, Ukrzal-
iznytsia), analytical materials of international organi-
sations (European Commission, UN), data from studies
that covered the assessment of damage to Ukraine’s
transport infrastructure after 2022. The transport
systems of countries such as China, the USA, Germa-
ny, France, Sweden and Ukraine were studied, with an
emphasis on their economic models, approaches to fi-
nancing and management of infrastructure projects.
The main indicators included: project implementation
time, volumes of resources involved, efficiency of res-
toration of critical facilities and the degree of integra-
tion of innovative solutions. Particular attention was
paid to problems related to the management of limited
resources, the implementation of stabilisation mecha-
nisms and the adaptation of international experience to
post-conflict conditions.

Results and Discussion

The war in Ukraine since 2022 has led to large-scale
destruction of transport and engineering infrastruc-
ture, which is critical for the recovery of the economy:.
According to Resolution of the Cabinet of Ministers
of Ukraine No. 940 (2024) as of December 1, 2023,
1.4 million residential premises were damaged, in-
cluding 135 thousand individual residential buildings,
a significant part of which is located in regions where
active hostilities were taking place, such as Donetsk,
Luhansk and Kherson regions. As of the end of March
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2024, 3,282 educational institutions were damaged, of
which 391 were completely destroyed, and in Donetsk
region almost all educational institutions were affect-
ed. The scale of infrastructure destruction, including
damage to 1,675 facilities in 663 healthcare facilities, is
unprecedented for modern Europe.

Military conflict significantly increases the level of
entropy in the transport infrastructure, the function-
ing of the infrastructure becomes less orderly, which is
manifested in the form of damage to key elements, the
complication of logistical routes and the lack of coordi-
nation in the recovery processes. For effective manage-
ment of these processes, special stabilisation mecha-
nisms are required that would allow to reduce recovery
times and increase the efficiency of resource use. First-
ly, centralised management: for countries with mixed
or command economies, centralisation of management
of recovery projects helps to establish a clear hierarchy
in the coordination process, which contributes to the
stability of the transport system. For example, in China,
during natural disasters, state authorities quickly mobi-
lise resources for recovery, which allows to reduce the
level of disorganisation. Secondly, information moni-
toring systems: the introduction of digital platforms for
monitoring the condition of transport facilities and their
damage helps to ensure clear control over the recovery
process. In Germany, such a system is used to manage
road infrastructure in real time. Third, prioritisation of
critical nodes: focusing efforts on the reconstruction
of the most important transport nodes for the econo-
my (transport hubs) allows for faster restoration of
logistical connections and ensuring economic stability.

The destruction of key infrastructure elements
significantly complicates logistics and coordination of
restoration work, creating chaos and reducing the ef-
ficiency of the transport system. According to prelimi-
nary estimates, 25.4 thousand kilometers of roads and
344 bridges were damaged as a result of the fighting. A
significant part of the destruction falls on the regions
where active fighting took place: Donetsk, Luhansk,
Kherson and Zaporizhia regions, which together ac-
count for more than 70% of the total damage to the
infrastructure. The destruction of the railway infra-
structure is also critical: 2862 objects were damaged,
and 2891 were destroyed (Resolution of the Cabinet
of Ministers of Ukraine No. 940, 2024). Centralised
management of recovery processes is important, since
in conditions of high risk, such approaches allow for a
reduction in recovery times (Cherviakova, 2024). Anal-
ysis of damage to the transport sector raises concerns
about the limited financial resources available for pro-
ject implementation (Galushko, 2017; Martseniuk et
al., 2021; Shevchenko & Ivashchenko, 2024). Another
pressing issue is the integration of international stand-
ards, which is one of the main aspects of the country’s
post-war economic recovery. Transport infrastructure
development can be carried out according to several
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models: anticipatory, synchronised, catch-up, and com-
bined (Puseva, 2023).

For Ukraine, the most acceptable is the combined
model, which integrates both state regulation and mar-
ket mechanisms. In the post-war period, this model will
play an important role, as it provides for significant
support from international organisations and investors,
which is consistent with the approaches characteristic
of open economic systems. The aviation sector has also
suffered significant losses, which indicates the need for
an adaptive economic strategy to support such sectors
in market systems oriented towards a competitive envi-
ronment. In centralised economic models, stabilisation
ofairtransportcould be carried out through direct grants
or state subsidies, while market models are forced to
look for other instruments, such as foreign investment
and partnerships (Chornogor et al., 2024). Therefore,
comprehensive mechanisms for the restoration of trans-
port infrastructure in general are needed, in particu-
lar, synergies between public and private investments,
which could be effective for other transport sectors.

Infrastructure stabilisation is possible through
the implementation of managed restoration processes
aimed at rebuilding critical nodes of the transport sys-
tem and reducing the level of entropy. This approach al-
lows creating sustainable development centers around
which the process of reconstruction of infrastructure
facilities is formed. This process concerns not only the
transport network, but also the energy infrastructure,
where 47% of facilities were destroyed due to rocket at-
tacks (Resolution of the Cabinet of Ministers of Ukraine
No. 940, 2024). In general, clear planning and effective
allocation of resources to ensure the functioning of the
most important elements of the infrastructure will al-
low to streamline and accelerate the restoration of eco-
nomic stability in Ukraine.

Compared to countries with more centralised
economies, Ukraine demonstrates limited opportuni-
ties for rapid infrastructure reconstruction due to high
levels of privatisation and limited state control. Coun-
tries such as China or the former Soviet republics can
often mobilise significant state resources for strategic
reconstruction, while Ukraine faces labor outflows, fall-
ing investments, and high defense spending. This situ-
ation requires the development of an effective strategy
for the reconstruction of transport infrastructure that
takes into account limited resources and a high level
of destruction. One promising tool for this is the pub-
lic-private partnership (PPP), which has demonstrated
high efficiency in implementing large-scale infrastruc-
ture projects in different countries around the world.
Comparing PPP models in market, mixed, and central-
ised economies allows us to identify best practices
that can be adapted to the needs of Ukraine. Important
aspects of such an analysis are investment incentives,
risk sharing between the state and the private sector,
and the vector for economic development, which is
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especially important for countries with post-conflict
challenges, such as Ukraine.

By its nature, PPPs are an important mechanism
for attracting private capital for infrastructure devel-
opment in conditions of limited public resources. PPPs
have their own characteristics and effectiveness in dif-
ferent economic systems (Table 1). For example, in the
USA, a predominantly market economy, infrastructure
projects are financed by private capital through conces-
sions, and their share of implementation is from 1% to
3% of total transport infrastructure spending since 1990
(Congressional Budget Office, 2020). About 60% of large
transport projects have been implemented thanks to
PPPs, in particular, the construction of highways (Vir-
ginia [-495 Express Lanes), where the use of tax breaks
and government guarantees contributed to attracting
more than $2 billion in investment (United States De-
partment of Transportation (2024). In Canada, the state
actively supports RAP in the transport sector through
special agencies. The model involves risk sharing: the
state assumes initial financing, and private investors

are responsible for operation. As a result, 40% of new
infrastructure facilities in the country were built with-
in the framework of RAP, which provided an annual in-
crease in economic activity of 1.2% of GDP (Government
of Canada, 2021). In Germany, where a mixed econom-
ic model is used, RAP has also proven its effectiveness,
especially in road construction. For example, 35% of
autobahns were modernised through RAP. The German
government actively uses tax incentive mechanisms that
reduce investor costs by 15-20% and provide long-term
guarantees of profitability. Thanks to this, the growth
rate of investment in the transport sector increased by
8% in 2020-2023 (Statista, 2024). China, with China, a
centrally planned economy, has a high level of state in-
tervention in the RAP, which focuses on large strategic
projects such as high-speed railways. The state financ-
es more than 50% of the project through state-owned
banks, which reduces financial risks for the private sec-
tor. As a result, China develops more than 60% of its
infrastructure through RAP, providing an annual GDP
growth of 1.5% (Export-Import Bank of China, 2022).

Table 1. Comparison of the experience of PPP in different economic systems

Country Economic model Key features of PPP
USA Market Tax incentives, concessions
Canada Market Risk sharing, government support
Germany Mixed Tax incentives, long-term guarantees
China Centralised State-owned banks, centralised financing

Source: developed by authors based on (OECD, 2023; Asian Development Bank, 2024; Housing, infrastructure and...,, 2025)

Based on the analysis of the above models of pri-
vate-public partnership, it can be argued that their ad-
aptation to the conditions of the Ukrainian economy
requires taking into account the high level of risks and
limited access to financial resources. In this context, it
is advisable to integrate elements of mixed models with
the involvement of state guarantees and tax incentives,
which can significantly increase the country’s invest-
ment attractiveness. The introduction of such mecha-
nisms will create conditions for a synergistic combina-
tion of public and private sector resources, which will
contribute not only to the rapid restoration of transport
infrastructure, but also to its sustainable development.
The transport infrastructure of Ukraine includes rail-
way and aviation networks, inland waterways, seaports,
highways, as well as warehouse and repair facilities and
cargo terminals. In 2021, the share of different modes
of transport in the total volume of transported goods
was distributed as follows: rail transport - 51%, road
transport - 32%, water transport - 1%, pipeline trans-
port - 16%, aviation - 0.02% (European Business As-
sociation, 2021). To ensure the balanced development
of all these modes of transport, a modern and efficient
infrastructure is necessary.

The creation, expansion and modernisation of
transport infrastructure are necessary conditions for
the economic growth of Ukraine. Global trends are

aimed at reducing carbon emissions and switching to
more environmentally friendly modes of transport, and
Ukraine shares these aspirations. The development
of rail and water infrastructure is one of the strategic
priorities, which corresponds to the global movement
towards sustainable development and decarbonisation.
Despite the difficult conditions, rail transport and its in-
frastructure in Ukraine require constant development.
Investments in this sector can contribute to the intro-
duction of high-speed passenger services and increase
the efficiency of freight transportation. At the same
time, the development of water transport, especially
river transport, requires significant state support. The
construction of new ports and the expansion of trans-
portation along the Dniester can become an important
stimulus for the national economy.

The integration of new technologies is an important
aspect of the modernisation of transport infrastructure.
The introduction of modern navigation systems and au-
topilots into vehicles can significantly reduce the num-
ber ofaccidents and increase the overall efficiency of the
transport system. This technological evolution reflects
global trends towards digitalisation and automation,
demonstrating the adaptation of economies to modern
challenges. The restoration of transport infrastructure
occurs in synergy with other sectors of the economy,
such as energy and technology. Combining public and
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private investments in transport with investments in
energy efficiency and renewable energy sources is nec-
essary for sustainable development and is in line with
global economic trends. Despite the ongoing armed
conflict, the strategic directions of Ukraine’s infrastruc-
ture development remain consistent, although achiev-
ing the set goals is becoming a more difficult task. Stra-
tegic priorities are determined based on the functions
performed by transport infrastructure, including:

A ensuring the basic needs of society;

A increasing economic productivity;

A supporting national security;

A regulating economic processes;
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A stimulating economic activity;

A social integration and development;

A development of foreign economic relations.

In defining the main strategic directions, Ukraine
should focus on the restoration and development of
transport infrastructure to meet domestic needs and
meet international standards. This includes adapta-
tion to modern economic challenges and trends, such
as environmental sustainability and technological in-
novation, which are critical for the country’s economic
stability and growth. The development of transport in-
frastructure should include the following priority areas

(Fig. 1).

SIMPLIFICATION OF PERMIT PROCEDURES,
DEVELOPMENT OF INVESTMENT INCENTIVE

IMPROVEMENT OF THE REGULATORY MECHANISMS, ALIGNMENT OF LEGISLATION WITHEU
ENVIRONMENT STANDARDS, IMPLEMENTATION OF DIGITAL PLATFORMS
FOR MONITORING AND MANAGEMENT
IMPL OF AUTOMATED T
SYSTEMS, ARTIFICIAL INTELLIGENCE-BASED NAVIGATION,
ENSURING TECHNOLOGICAL AND TRANSITION TO AL ENERCY SOURCES,
ENVIRONMENTAL SUSTAINABILITY REDUCTION OF EMISSIONS, IMPLEMENTATION OF

ENHANCEMENT OF TRANSPORT SERVICE

/ STANDARDS
INFRASTRUCTURE FINANCING THROUGH PUBLIC-

PRIVATE PARTNERSHIPS (PPP)

PRIORITY DIRECTIONS FOR THE /_
DEVELOPMENT OF UKRAINE'S

TRANSPORT INFRASTRUCTURE
~ TRANSPORT SYSTEM

COMPLIANCE WITH GLOBAL ENVIRONMENTAL
AND ENERGY EFFICIENCY STANDARDS

PRIORITIZATION OF NATIONAL SECURITY AND
PROTECTION AGAINST HYBRID THREATS

COMBATING CORRUPTION IN THE TRANSPORT

SECTOR

INTEGRATION INTO THE EUROPEAN AND GLOBAL

ENERGY-EFFICIENT SOLUTIONS

INTRODUCTION OF NEW SERVICE STANDARDS,
IMPROVEMENT OF PASSENCER AND CARCO SAFETY,
DEVELOPMENT OF MULTIMODAL HUBS, CUSTOMER-
CENTRIC APPROACH

ATTRACTING PRIVATE CAPITAL, RISK-SHARING BETWEEN
THE STATE AND PRIVATE SECTOR, CREATION OF A
FAVORABLE INVESTMENT CLIMATE

CONNECTIONTO LOGISTICS
MODERNIZATION OF CUSTOMS CHECKPOINTS,
STANDARDIZATION OF TECHNICAL AND ENVIRONMENTAL
REQUIREMENTS FOR VEHICLES

REDUCTION OF GREENHOUSE GAS EMISSIONS,
DEVELOPMENT OF ECO-FRIENDLY TRANSPORT MODES,
IMPROVEMENT OF INFRASTRUCTURE FOR ALTERNATIVE
ENERGY SOURCES

STRENGTHENING RESILIENCE TO MILITARY AND HYBRID
THREATS, DEVELOPMENT OF STRATEGIC TRANSPORT
HUBS, IMPL ON OF BACKUP ENERGY SUPPLY
SYSTEMS, ENHANCEMENT OF SECURITY OF KEY
TRANSPORT FACILITIES

INTRODUCTION OF TRANSPARENT FINANCING
MECHANISMS, UTILIZATION OF DIGITAL TECHNOLOGIES
FOR EXPENDITURE CONTROL. AUTOMATION OF PUBLIC
PROCUREMENT PROCEDURES, CREATION OF ANTI-
CORRUPTION BODIES

Figure 1. Priority areas for the development of Ukraine’s transport infrastructure
Source: developed by the authors based on (Mekh, 2023; Resolution of Cabinet of Ministers of Ukraine No. 940, 2024; European

Business Association, 2021)

In the context of global economic trends and their
impact on the restoration of Ukraine’s transport in-
frastructure, it is worth considering different models
of infrastructure project development and opportuni-
ties for attracting international cooperation. Each of
the types of economic systems - market, command,
mixed, traditional - offers its own approaches to the

implementation of infrastructure projects, which are
reflected in the degree of state intervention, levels of
private investment and integration with other sec-
tors of the economy. Currently, the development of
Ukraine’s transport infrastructure is focused on stra-
tegic directions that correspond to global trends in
greening and digitalization (Table 2).

Table 2. Comparative analysis of strategic areas for the development of transport infrastructure
in different economic systems

Strategic directions Description

Development
of multimodal transport

and interchanges international trade

Integration of different modes of transport
into the logistics system to support

Example of implementation in economic
systems

In market economies: private capital is used
to create interchanges and logistics centers

Expanding international
transport corridors

Improving logistics connectionsor
cross-border trade, which is important
for open economies

In open economies: the EU is developing
the TEN-T network
to facilitate transport corridors

Attracting investment
from public
and private sources

Ensuring the sustainable infrastructure
development with the support of
international financial institutions and funds

In mixed economies: public support
for strategic projects together
with private investments
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Table 2. Continued

Strategic directions Description

Optimisation of tariff
policy

Increasing competitiveness through effective
pricing to attract international carriers

Example of implementation in economic
systems

In market economies: flexible tariff policy
attracts new carriers and investors

Implementation of
information systems and
digital technologies

Automation of processes and integration with
global digital networks to reduce costs

In mixed economies: government digitalisation
programs supported by private IT companies

Modernisation of border
crossing points

Increasing capacity and efficiency at borders
to facilitate international trade

In EU countries: financing of border crossing
point modernisation through European
development funds

Source: developed by the authors based on S. Dominguez-Amarillo & 0. Mykhailovska (2024), Y.V. Pichuhina et al. (2024),

K. Bagatska (2024)

A comparative analysis of global approaches
shows that in developed market economies (e.g., the
United States, Great Britain), infrastructure projects
are mainly financed by private capital, which allows
for the rapid implementation of projects. The private
sector provides flexibility and adaptation to mar-
ket conditions, while the state performs a regulatory
function, attracting investors through favorable tariffs
and concessions. In such economies, the main criteria
are financial stability and competitiveness. Command
economies (e.g., China) use centralised planning,
which provides the ability to quickly mobilise state
resources for the development of strategic facilities -
high-speed railways and seaports. This approach al-
lows you to concentrate resources on key projects, but
limits the participation of the private sector, which can
reduce flexibility. In command economies, strategic
importance and centralised management are the pri-
ority criteria. For Ukraine, which is moving towards
integration with the EU, a mixed approach is optimal,
combining state support and investments from inter-
national organisations and the private sector, in par-
ticular in strategic sectors: rail and water transport.
Such an approach ensures resilience in responding
to economic challenges, adapting the best practices
of other economic systems for post-war recovery. For
the successful development of transport infrastruc-
ture, it is important to apply a comprehensive strat-
egy that takes into account risks and opportunities
and is based on detailed analysis. Using the synergy of
international investments, modern technologies and
best practices will reduce the risks of infrastructure
projects and ensure adaptation to global challenges, in
particular in the field of environmental sustainability
and technological innovation.

Given the numerous global macroeconomic chal-
lenges, strategic infrastructure development is becom-
ing even more relevant. Transport infrastructure is a
fundamental part of the economic policy of countries,
allowing them to maintain competitiveness in the world
economy. Modern trends, such as globalisation and dig-
italisation, stimulate states to optimise transport sys-
tems. In their study, H. Seng et al. (2019) propose to

include the following in the main models of transport
infrastructure development:

1. Market model

In market economies, private capital plays a ma-
jor role in financing large infrastructure projects, such
as the development of ports, airports, highways and
multimodal hubs. The USA and the UK are examples of
countries where private investment is the main source
of financing, and the role of the state is reduced to reg-
ulation and stimulation of competition.

2. Command model

Command economies, such as China, use central-
ised planning and public financing to develop strate-
gically important projects. The central role belongs
to state-owned companies, which allows for the im-
plementation of large-scale infrastructure initiatives
quickly and purposefully, in particular high-speed rail-
ways and ports.

3. Mixed model

Mixed economies (France, Germany, Ukraine) de-
velop infrastructure through a synergy of public and
private resources, which provides a balance between
flexibility and sustainability. This approach allows the
state to finance strategic facilities by involving the pri-
vate sector in the development of logistics, ports and
transport networks. For example, in France, railway
and air connections are actively developing through
public-private partnerships.

To optimise project selection, it is recommended to
consider the following criteria (Pichuhina et al.,, 2024):

A strategic relevance: priority of projects for the
restoration of economic activity, especially in combat
Zones;

A financial capabilities: availability of financing
from state and international sources;

A engineering characteristics: simplification of
design to accelerate implementation and ensure the
functionality of the infrastructure.

These criteria allow creating a transparent mech-
anism for making decisions on the selection and prior-
itisation of infrastructure projects, which is especially
relevant in conditions of limited resources and the ur-
gency of restoration work (Fig. 2).
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Figure 2. Scheme for selection and prioritisation of transport infrastructure projects

Source: developed by the authors

Analysis of transport infrastructure development
models indicates differences in approaches inherent
in market, command and mixed economic systems
(Table 3). Mixed models, similar to the model used
in Ukraine, provide high stability by integrating pub-
lic administration with private capital. This approach

becomes important for the country’s post-war recov-
ery, since the involvement of international financial
institutions, the adaptation of best practices, as in Ger-
many and France, allows to strengthen the stability and
competitiveness of the Ukrainian economy in the con-
text of global challenges.

Table 3. Models of transport infrastructure development in different economic systems
and stabilisation mechanisms

Count Infrastructure
ry development model

Key characteristics

Examples of projects and stabilisation
mechanisms

. ) . o Construction of airports by private
Private financing, competition oo . .
USA Market - .o companies, implementation of digital
in attracting investors o
monitoring systems
UK Market Predomination of private capital, emphasis Investments in multimodal hubs,
on competition among investors automation of transport processes
. . Development of high- railways,
. centralised management and rapid evelopme t_o gh-speed railways
China Command e ) centralised management
mobilisation of public resources .
of restoration works
Public-private partnershi Development of railway connections
France Mixed P > partt p through a partnership between the state
for strategic projects .
and the private sector
. . . . Expansion of transport corridors,
Germany Mixed Integration of public and private resources p . P
automation of processes
Ukraine Mixed Public financing of critical facilities, Modernisation of border infrastructure,
involvement of international partners integration of digital monitoring systems

Source: developed by authors based on M.0. Volodovska (2020), H. Unnikrishnan & T.P. Kattukaran (2024), O. Suntsova (2024)

To achieve successful infrastructure restoration
in Ukraine, it is recommended to implement a mixed
development model, attracting international invest-
ments and best practices. The use of criteria of strate-
gic importance, financial accessibility and simplified

engineering solutions will help optimise the restora-
tion process. A comprehensive approach based on glob-
al standards will allow Ukraine to reduce infrastructure
risks, adapt to new technologies and maintain econom-
ic stability in the long term. The article proposes a new
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approach to assessing and comparing economic models
used for the restoration of transport infrastructure in
the context of crisis recovery, with a special focus on
the post-war development of the national economy of
Ukraine. The innovation of the study lies in the devel-
opment and implementation of a comprehensive set of
criteria that take into account the specific challenges
of restoration, in particular, resource constraints, the
complexity of process management and the need for
international coordination. The study also emphasises
the value of mixed economic models that create syner-
gy between public and private resources, increasing the
efficiency of infrastructure restoration. These criteria
provide a universal basis for prioritising infrastructure
projects and ensuring their compliance with post-con-
flict recovery requirements and conditions. The main
criteria include:

1. Speed of project implementation. This criterion
determines the ability of the economic model to quickly
implement large-scale infrastructure projects, which is
a critical factor in crisis conditions.

2.Financial sustainability and availability of re-
sources. It is possible to assess the sources of financing
for projects, including public, international and private
investments.

3. Engineering and environmental standards. The
integration of innovative solutions allows for shorter
project duration and lower costs, while meeting mod-
ern environmental standards.

4. Socio-economic impact. The contribution of pro-
jects to the socio-economic development of the region
and their strategic relevance are assessed.

The selected criteria allow for a detailed compar-
ative analysis of economic models, focusing on the
advantages and limitations of each model in recovery
conditions. The proposed methodological approach has
universal significance and can be used to assess and
prioritise infrastructure projects in different countries
with different economic structures, for example:

A India is an example of the successful use of
private-public partnerships in the transport sector, in
particular in the expansion of the railway network and
the construction of airports, which contributes to the
growth of investment potential and international com-
petitiveness (Unnikrishnan & Kattukaran, 2024).

A South Korea demonstrates a centralised ap-
proach to infrastructure development, integrating digi-
tal technologies and safety standards in high-speed rail.
This contributes to the innovativeness of projects and
ensures high environmental efficiency (Suntsova, 2024).

A Sweden pays significant attention to environ-
mental standards in water and rail transport, actively
developing green technologies and electrified net-
works, which meets the requirements of sustainable
development and can become an example for Ukraine
in the context of integration into the European Union
(Volodovska, 2020).

The examples of these countries show how it is
possible to adapt their economic models to modern
challenges, such as globalisation, digitalisation and
environmental sustainability. Ukraine can effectively
use this experience by developing a post-war recovery
strategy that combines the adaptability of market mod-
els with the strategic advantage of centralised manage-
ment to ensure long-term economic stability.

Conclusions

Restoration of Ukraine’s transport infrastructure is a
necessary condition for ensuring economic stability
and creating a basis for the country’s sustainable de-
velopment. The conducted research allowed us to es-
tablish that the most effective approach in modern
conditions is to use a mixed model that combines state
regulation with private investments. Such a model en-
sures a rational distribution of financial and material
resources, rapid restoration of priority facilities and the
introduction of innovative technologies.

The results of the analysis of international experi-
ence indicate the feasibility of attracting private-pub-
lic partnerships for the implementation of large-scale
infrastructure projects. In particular, the examples of
Germany and Canada demonstrate the effectiveness of
combining state guarantees with private investments
to achieve high socio-economic results. In addition, the
use of digital platforms for monitoring and managing
restoration processes allows for transparency and con-
trol in the implementation of projects, which is an im-
portant factor in conditions of limited resources. It is
advisable for Ukraine to adapt these approaches to the
realities of the national economy, taking into account
the scale of destruction, limited finances and the need
to integrate into international standards. The proposed
approach involves the creation of a balanced strategy
that will contribute to attracting investment, modernis-
ing transport infrastructure and ensuring the effective-
ness of the country’s post-war development.

Further research should focus on the development
of mechanisms for private-public partnerships that will
contribute to attracting foreign investment. Attention
should also be paid to the integration of digital plat-
forms for monitoring the state of infrastructure and
managing recovery processes. These aspects are criti-
cally important for the effective implementation of in-
frastructure projects and ensuring Ukraine’s competi-
tiveness in the global economic environment.
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AHOTaUifA. AKTyasIbHICTb AOC/IPKEHHs] 3yMOBJIEHAa HarajbHOK IMOTPE6O Yy BiZHOBJIEHHI TPaHCIOPTHOI
iHdpacTpyKTypHu YKpainy, sika 3a3Haja MaclITaOHUX pyHHYBaHb BHACJiJOK BiliHH, OCKiJIbKYM caMe TpaHCIIOPTHA
cHUcTeMa Bifiirpae K/I04YOBY poJib y 3abe3nedyeHHi eKOHOMIYHOI CTabiIbHOCTI, JIOTiCTUYHOI Ge3mepepBHOCTI
Ta iHTerpanil KpaiHu y rj106a7bpHi eKOHOMIi4YHI mponecu. MeTor J0CaiPKeHHS cTasla po3po6Ka MeTOAUYHOTO
nigxoAy, 110 A03BOJIUTH MiHIMI3yBaTU piBeHb €HTPOIIl B TPAHCIIOPTHUX CUCTEMAaX Ta INPULIBUAIIUTY NIpoLec
BiIOY0BY IJIIXOM BUKOPUCTAHHS eJIeMeHTIiB 3MimaHoi ekoHOMidyHOi Mojesi. /Jljis AOCATHEHHS MeTH i
BUpIlIeHHA INOCTaBJeHUX 3aBJaHb BUKOPUCTAHO IOPIBHAJBHUK aHali3 CBITOBUX MoJesed ynpaBJIiHHA
iHppacTpyKTypolo B yMOBaxX KpU30BOI'0 BiZiHOBJIeHHs. Pe3ynbTaTu focaipkeHHs NiATBEpANIN ePEKTUBHICTD
inTerpanii pisHuX miAXoAiB A0 OI[IHKM €KOHOMIYHHX MOJeJieH, 10 A03BOJUI0 CHOPMY/IOBATH MPAKTHYHI
pekoMeHjanil AJs BiZJHOBJEHHs TpaHCHNOPTHOI iHGPACTPyKTypu B KPHU30BUX yMOBaxX. 30KpeMa, OyJIO
BCTAHOBJIEHO, 1110 HAWGI/IbII IPUHAHATHOIO MO/IEJIJIIO [JIs Bi/ITHOBJIEHHSI TPAaHCNOPTHOI iHpacTpyKTypH YKpainu
€ 3MillIaHa eKOHOMIiYHa Mo/leJb, IKa 3abe3Ieyye CUHepriyHe NOEAHAHHS JiepXKaBHUX Ta NPUBATHUX PeECYpCiB.
Y paMkax [AocJi/pKeHHs 3alpolOHOBAHO MNpPIiOPUTETH BiAOYLOBU KJIWOYOBUX BY3JiB iHGpacTpyKTypH, fKi
COPUATUMYTh CTa6IJIbHOCTI EKOHOMIYHUX MPOLEeCiB i MiABUIIEHHIO YyIOPSAJKOBAHOCTI TPAaHCIOPTHOI CUCTEMHU.
Takox po3po6sieHO METOAMYHUM MijXiA, 10 iHTerpye HalKpalli NpakKTUKH KpaiH i3 pisHUMU eKOHOMIYHUMHU
MOJIeJIIMH, aJIalTy04H IX Z10 crienudiyHUX YMOB i MoTpe6 YkpaiHU. 3anponoHOBaHi pillleHHs 3a6e3MeyyTh
KOMIJIEKCHUH MiJxiA fo iHPpacTpyKTypHOro Bi/JHOBJIEHHS, BPaXOBYIOYH 0OMEXeHICTh pecypciB Ta BUCOKUH
piBeHb pu3MKiB. OTpUMaHi pe3y/sbTaTH MAalTh BaXKJMBE NPAaKTHUUYHE 3HAUYEeHHs [JJs1 PO3POOKU JiepKaBHOI
cTpaTerii HOBOEHHOTO BiIHOBJIEHHS ¥ po36yZ0BU iHPPACTPYKTYpH KpaiHH, 110 J03BOJUTb 3HU3UTH BUTPATH,
ONTHUMI3yBaTH BUKOPHUCTAHHS pPecypciB Ta MiJIBULIMTH IUIBUJKICTb peaJizalii iHppacTPpyKTYpHUX NPOEKTIB y
MicJISIBOEHHUM Mepio, 3a6e3Meuyoun JOBroTPpUBaIy eEKOHOMIUHY CTabiIbHICTh

Knto4yoBi cnoBa: TpaHCmOpTHA CUCTEMa; E€KOHOMiuHa cucTeMa; iHOPACTPYKTYpHI NPOEKTH; TMOBOEHHE
BiZiHOBJIEHHS; MO/ieJli PO3BUTKY iHPPaCTPYKTypH
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