108 ISSN 2415-3974. Exonomiunuii gicHuk Jlepicasroeo @uuyoeo0 Hae4aabHo20 3aKaaoy

“Yipaincokuil depcasHuil Ximiko-mexnono2iunuil yHieepcumem”, 2023, No 1, C. 108-115

UDC 625
JEL Classification: L92

Soroka A.V.*, Khomenko I.0.%, Volynets L.M."

CURRENT STATE AND DEVELOPMENT PROSPECTS OF THE ROAD AND
TRANSPORT INFRASTRUCTURE OF UKRAINE

2 Chernihiv Polytechnic National University, Chernihiv, Ukraine
» National Transport University, Kyiv, Ukraine

The article is devoted to current issues of the state of Ukrainian roads and the importance
of repairing and updating road sections. The structure of public highways in Ukraine is
analyzed. An analysis of the State target economic program for the development of public
highways of state importance for 2018-2022, the purpose of which is the development and
restoration of public highways of state importance. The amount of funding for the
development and maintenance of public highways by type of work was considered. The
innovation of the reform in the field of the road industry carried out in 2018 was studied,
in particular, the creation of a single target fund for financing the industry — the State
Road Fund, and the sources of its filling were also determined. Funding sources for road
infrastructure have been identified. An analysis of the structure of financing of the road
and transport infrastructure of Ukraine for 2018-2020 was made, while the trend from the
introduction of decentralization of road management was traced. The structure of highways
in Ukraine by type of surface was analyzed and conclusions were drawn regarding its
modification. The main problems preventing the implementation of the European road
management system have been identified. In particular, inadequate funding and ineffective
redistribution of available financial capital between the structure of public highways and
types of works for their renewal and repair. In addition, the implementation of European
standards in the field of road infrastructure is also hindered by the inadequate use of
available opportunities and technologies. One of these technologies is an asphalt-concrete
mixture loader, which reduces the likelihood of potholes and rutting on roads in the
future, as well as the construction of cement-concrete roads, which are practically non-
existent in Ukraine, but in the countries of the European Union, their share in the structure
is the vast majority.
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Formulation of the problem

Undoubtedly, the state of highways in Ukraine
is one of the worst in the world. The state of the
road and transport infrastructure directly affects road
safety, access to services, tourist attraction and, most
importantly, the competitiveness of the domestic
economy. The development of transport connections
has a significant impact on the employment and
income of the population, as well as the satisfaction
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of their personal needs. The condition of the roads
has an impact on the formation of prices for goods
and services, supporting the flow of labor resources.
In fact, the proper condition of the road and transport
infrastructure is one of the main factors of the
country’s economic development.

The main problems of the road industry in
Ukraine are insufficient financial support for the
functioning of road enterprises, an outdated
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management system, ineffective quality control, a
lack of innovations and improvements in the field of
road construction, as well as an increase in the
intensity of traffic and the load on roads. The
presence of these problems determines the relevance
of the study of the current state, main trends and
prospects for the development of the road and
transport infrastructure of Ukraine.

Analysis of recent research and publications

The issue of the state and prospects of
development of the road industry in Ukraine occupies
a special place in modern scientific literature.
A. V. Basiluk, M. M. Burmaka, T. V. Dedilova,
I. A. Dmitriev, I. H. Kantsur, V. V. Kontseva,
1. A. Protsenko, I. P. Sadlovska, O. O. Saint and a
number of other scientists highlighted the problems
of improper development of the road and transport
infrastructure, as well as the system of financing the
road industry, in his writings.

Formulation of the goals of the article

The purpose of the study is a general analysis
of the functioning of the road and transport
infrastructure of Ukraine, as well as the development
of scientifically based proposals for the further
development of the network of public highways, based
on financial opportunities and trends.

Presentation of the main research material

The length of the highway network in Ukraine
is about 170,000 km (including Crimea and the
temporarily occupied territories), including 166,000
km of paved roads and 3,600 km of unpaved roads
[1].

According to the indicator of road quality,
Ukraine ranks last in international rankings. For
example, according to the data of the World
Economic Forum, in 2018, Ukraine took 123rd place
in the world out of 137 participating countries in the
rating [2].

It is worth noting that the quality of highways
in Ukraine differs in different sections and mainly
depends on their importance for the country’s
economy. Most of the international and national
roads are in a more or less satisfactory condition,
but such connections make up only 30% of the
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Fig. 1. The structure of public highways of Ukraine
Source: created on the basis of data from the Ministry of
Infrastructure of Ukraine, km. [1]

structure of public highways, the basis for Ukraine,
almost 70%, are roads of local importance (Fig. 1),
most of which sections are in an emergency state
situation, requiring major repairs almost from scratch.
In fact, this indicates that the majority of roads in
Ukraine are in an unsatisfactory condition, so the
issue of road quality is on the agenda.

During 2017-2018, the 2018-2022 Program was
developed and approved on March 21, 2018, the
purpose of which is the development and restoration
of public roads of state importance in order to
integrate them into the European transport system
and increase the level of traffic safety, speed, comfort
and economy on them transportation [3].

According to the state target economic program
for the development of public highways of state
importance for 2018-2022, the amounts of funding
were approved according to the types of works (Table 1).

The lowest share of financial resources is
directed to major repairs and new construction, the
capital is concentrated on average repairs, which will
not be effective for roads in critical and emergency
condition, the main part of which is concentrated
in Ukraine. That is why investing significant funds
in the development of highways will not bring the
desired result. This shows that the structure of the
amount of funding according to the types of work

Table 1

Volumes of financing for the development and maintenance of public highways by type of work

Volume of works from all sources
Type of works Provided by the 2018-2022 Program
million UAH kilometer long meter
New construction and reconstruction 3326.7 14.8 332.9
Overhaul 1711.2 40.0 577.7
Current average repair 19388.0 1514.8 2612.2
In total 244258 1569.6 3522.8

Current state and development prospects of the road and transport infrastructure of Ukraine
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Fig. 2. Financing structure of highways according to their types
of work, min. UAH

Source: compiled on the basis of data from the State Target

Economic Program for 2018-2022 [4]

needs to be changed and redistributed in favor of
major repairs, and only then will visible changes for
the better begin (Fig. 2).

The network of public highways formed in the
60s and 70s of the 20th century. under the conditions
of a planned centralized management system, was
intended primarily to ensure intrastate transportation.
Thanks to the introduction of the State Road Fund
and the search for additional sources of funding,
large-scale projects in the field of road construction
and repair were implemented in 2018-2020.

According to the route principle, the main
highways of Ukraine that connect regional centers
are being restored, which contributes to the
development of the country’s transit potential and
economy.

The State Agency of Highways of Ukraine
(Ukravtodor) is the central body of the executive
power, whose activities are directed and coordinated
by the Cabinet of Ministers of Ukraine through the
Minister of Infrastructure and which implements state
policy in the field of road management, therefore it
has no competitors in this matter.

The main task of highway services in the regions
is the organization of maintenance in proper technical
condition and the development of a network of public
highways, bridges and artificial structures, creating
conditions for continuous and safe traffic on them,
meeting the needs of the national economy and the
population of Ukraine in improvement and rational
development maintained road infrastructure.

The main objective of the activity of the Joint-
Stock Company “State Joint-Stock Company
“Roads of Ukraine” is to ensure the economic
interests of the state, meet the needs of the state,
the population and the defense of the country in the
improvement and development of public highways,
expanding the possibilities of industrial and social

development of road enterprises, increasing the
efficiency of use material, financial and other
resources based on joint activity, division of labor
and cooperation.

State enterprises, in accordance with their areas
of activity, provide [4]:

— development of theoretical principles,
experimental laboratory and field studies,
implementation of work results in the practice of
construction of roads and bridges, their maintenance,
inspection, repair and reconstruction with
development of regulatory and instructional support;

— current management of preparation and
implementation of investment projects;

— ensuring monitoring of compliance with
regulatory requirements during the construction,
repair and maintenance of highways and artificial
structures, promoting the improvement of the
operational condition of highways and artificial
structures, road construction materials, metrological
support, testing equipment, development and
organization of information technologies;

— development of projects of bridges, other
artificial structures, objects of the production base
of bridge construction, engineering structures of civil
construction, conducting expert evaluation and
scientific substantiation of the operational condition
of bridge structures, carrying out special surveys and
tests, design and technological support for the passage
of heavy road trains over bridge structures,
independent expert assessment on the operation of
bridge structures;

— implementation, improvement, development
of means of communication, technical means of
automation, organization of functioning of the
information support system on public roads;

— ensuring the realization of the needs of
individuals in mastering working professions,
specialties, qualifications in accordance with their
interests and abilities;

— rehabilitation, treatment and preventive
measures to support and restore the health of road
industry workers who suffered as a result of the
Chornobyl disaster, participants in anti-terrorist
operations, etc.

Among the main goals of the strategic
development of Ukravtodor, the following can be
distinguished [3]:

— increasing the safety of transport processes,
reducing risks to people’s lives and health during
the transportation of passengers and cargo;

— the introduction of energy-efficient and
environmentally friendly technologies, the
introduction of international environmental standards

Soroka A.V., Khomenko I.0., Volynets L.M.
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“EURO-5” — “EURO-6” for vehicles and motor
fuels, ensuring the possibility of identification of
vehicles in terms of their compliance with
environmental standards in order to give advantages
on the market to carriers that use more advanced
vehicles by design;

— ensuring the availability and quality of
transport services for all categories of passengers
throughout the state, in particular for persons with
disabilities;

— increasing the efficiency and competitiveness
of the road transport industry and road management,
creating a favorable business climate, promoting the
improvement of the efficiency of operators of motor
transport services, the structure of vehicles, the use
of modern transport technologies, the realization of
the transit potential of the transport system;

— regulation of international transportation by
road, which will contribute to the liberalization of
transportation;

— ensuring the preservation of roads due to
compliance with requirements for vehicles and
strengthening control over compliance with these
requirements;

— improving the quality of service for drivers
and passengers on public roads;

— settlement of relations between carriers and
operators of forwarding services. Ensuring a balance
between users of road freight transport and transport
network services;

— reforming the road industry to ensure the
development and maintenance of the road network
in good condition;

— attraction of investors for the construction
and maintenance of roads, which ensure an increase
in average speeds and comfort of road traffic;

— introduction of modern technology of
construction, arrangement and maintenance of roads;

— management and operation of the road
network to ensure the reliability and efficiency of
transportation;

— introduction of independent work quality
control;

— ensuring the preservation of roads.

In 2018, the reform of the road industry was
carried out, as a result of which a single dedicated
fund for financing the industry was created — the
State Road Fund. The main source of filling the
fund is the excise duty on fuel. That is, those who
use it actually pay for the road. In addition, financing
of road infrastructure also takes place at the expense
of funds from international financial organizations
and investors.

The largest amount of financial resources for
the development of the road industry was planned
to be allocated in 2020. At the same time, the basis
of financial support for the implementation of the
program is concentrated from the state budget,
although the share of funds from investors grows
annually and reaches a significant value. In general,
the implementation of the program for the
development and maintenance of public highways
takes place precisely at the expense of state funds
(Table 2).

In accordance with the above-mentioned
reform in the field of the road industry, in 2018, the
management of the road industry was decentralized.
As a result, 120,000 kilometers of roads of local
importance were transferred to regional authorities.
Only 50,000 km of roads of state importance
remained on the balance sheet of Ukravtodor.
Funding was similarly decentralized (Fig. 3) [5].

According to Fig. 3, a fairly positive trend can
be observed from the introduction of decentralization
of road management. Year after year, local budgets
began to receive a larger share of financial resources
for the development of the road industry, i.e., the
effect of such reform became noticeable already in a
short period of time, and in the case of further
competent management and control, a solution to
the problem of the catastrophic condition of roads
at the local level is possible. In fact, such
decentralization in the field of public sector
management gave an additional stimulus to the
economic development of entire regions of the
country, which will create conditions for a large-

Table 2
Financing structure of the road industry from various sources
. Amount of financing, mln. UAH
Source of funding 2018|2019 2020 2021|2022
Funds of the special fund 2002546 [35217.33| 68395.43 |46 132.37| 4765304
Funds of the general fund 6302.31 | 766.48 | 27 639.55 — —
Funds of international financial organizations | 3 722.27 | 4 463.64 4 440 3910.3 | 371925
Other sources, including funds from investors — 514.1 18 043.47 |36051.17| 46172.58
In total 3005004 [40961.55] 118 518.45 |86 093.83| 97544.87

Source: compiled according to the State Target Economic Program for 2018—2022 [4]

Current state and development prospects of the road and transport infrastructure of Ukraine
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Fig. 3. Financing volumes of road and transport infrastructure
of Ukraine by destination in 2018-2020

Source: compiled on the basis of data from the Concept of the

State Targeted Economic Program for the Development of Public

Highways of State Importance for 2018-2022 [5]

scale renewal of the road industry throughout Ukraine
by introducing a European system of sector
management.

In addition to insufficient financing of the road
transport industry, another problem that prevents
the implementation of European standards in the
field of road infrastructure is the incomplete use of
available opportunities and technologies (Fig. 4).

One of such technologies is a loader of asphalt
concrete mix. Such loaders provide additional mixing
of the asphalt concrete mixture before laying. This
allows to equalize its temperature and composition,
increase the density and evenness of the coating,
and therefore the quality. The essence of the
technology is that during the laying process, the
asphalt concrete mixture is thoroughly mixed and
heated to the required temperature in the loader and
is continuously fed to the asphalt paver. Thus, the
problem of temperature and fractional segregation
is solved, so the quality of the road surface can be
increased by a total of 30%. Also, there will be no
potholes, cracks and spalling, the likelihood of pitting
and rutting in the future is reduced [6].

Asphalt concrete mixture loaders are used for
a number of reasons: to obtain a constant temperature
of the mixture that passes through the asphalt paver
(elimination of temperature segregation); prevent
segregation of aggregates by mixing the mixture
(elimination of fractional segregation); ensure a
continuous laying process; to eliminate the probability
of the dump truck hitting the paver, preventing the
occurrence of a transverse crack.

u Cement concrete
8 Ground cover
Pavemant
White crush ed stone
® Asphaltconaete

® Black crushed stone

Fig. 4. Structure of highways in Ukraine by type of surface
Source: compiled on the basis of data from the Ministry of
Infrastructure of Ukraine [7]

Another possible solution to the problem of
road quality in Ukraine is the construction of cement
concrete roads. There are practically no concrete
roads in Ukraine today. Their specific share in the
road network is about 1%.

At the same time, operating experience shows
that under any climatic conditions, at any intensity
and any composition of traffic, cement concrete
pavements are more durable (20-30 years) than
asphalt pavements (8-12 years) [9].

Another advantage of concrete roads is the
national component. Asphalt roads have an imported
component — this is bitumen, which occupies 8-
10% by mass. And if we talk about the cost, then
56-60%. Analyzing where Ukraine takes bitumen, it
turned out that we import approximately 100 million
dollars worth of bitumen per year. If we talk about
trends, after the creation of the Road Fund, and
accordingly the increase in the number of roads that
are being repaired and built, the demand for bitumen
has increased.

As for cement, Ukraine is quite capable of
ensuring its production in the required quantity. We
have approximately 30-40% underutilized capacities
of cement plants.

In addition to much higher reliability, cement-
concrete coatings have a number of other important
economic advantages, such as: creation of new jobs
due to the almost complete local component of the
cost price; the fuel consumption of cars driving on a
concrete road is lower — and this is an additional
significant benefit to society [8].

The first projects with a cement concrete
coating have already been implemented on the Kyiv-
Dnipro road N-31 in the Poltava region [7]. Behind
this technology really lies a high potential that must
be implemented in the road infrastructure of Ukraine.
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Conclusions

Based on the conducted research, it can be
concluded that the field of road management of
Ukraine is not in the best condition, but it has great
prospects for development and investment. 97% of
Ukrainian roads do not meet the necessary norms
and standards. A significant problem over the years
has been the underfunding of the sector or the need
to redistribute available financial resources to the
type of capital construction works. In this matter, it
was possible to achieve certain successes, for example,
in recent years there has been a positive trend in
increasing the amount of funding for road works,
and this is a consequence of the creation of the
targeted Road Fund. In addition, the capacity of
the fund improved also due to the attraction of funds
from international investment institutions. An
important achievement was also the introduction of
the European system of management of the road
industry, which provides for the possibility of
decentralization, which allows filling local budgets,
and therefore financing road projects on the ground.
But this innovation is not yet perfect and needs
further special control over its implementation and
improvement. Nevertheless, in recent years, it has
already been possible to redistribute funds in favor
of local authorities. The introduction of modern
technologies is the next stage on the way to improving
the situation in the field of road transport in the
country. This applies both to the construction of
roads with a cement concrete coating, and to the
introduction of the use of an asphalt concrete mixer
in the laying process. Despite the visible shortcomings
in the field of road and transport infrastructure, the
formed trends clearly indicate the first positive results
of the strategic development of the road industry in
Ukraine.
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CYYACHHMMI CTAH TA IEPCIIEKTHBY PO3BUTKY
JTOPOXHBO-TPAHCIIOPTHOI IH®PACTPYKTYPU
YKPATHU

Copoxa A.B., Xomenko 1.0., Boauneus JI.M.

Cmamms npucesvena aKmyaibHumM HNUMAHHAM CHMAHY
asemomobinbHux dopie Ykpainu ma eaxcaugicmv pemMoHmy U
OHO8AeHHA 00podcHIX Odinsnok. I[lpoananizoeano cmpykmypy
agmomobinbHux dopie 3aeanvbHoeo kKopucmysanus Ykpainu. 3pobnero
ananiz Jlepucaeroi yinb0oi eKoOHOMIUHOI npoepamu po3eUMKY
agmomobinbHux 0opie 3aeanbHO20 KOPUCMYBAHHS 0epPIHCAGHO0
3HauenHs Ha 2018-2022 pp., memoro 5K0i € po36umok i 8i0HO6AeHHS
dopie aemomo0binbHO20 NPU3HAYEHHS 3A2dNbHO20 KOPUCMYGAHHS
depocasroeo 3HauenHs. PoseasnHymo obcseu ¢hinancysauHs Ha
DO36UMOK mMa YMPUMAHHA AGMOMOOIAbHUX 00pie 3AeanbHO20
KopucmyeanHs 3a eudamu pobim. Jocaidxiceno HO8066e0eHHs
npogederoi' y 2018 poui pecpopmu y cghepi dopooicHvoi eanysi, 30kpema
CMBOPeHHs1 EOUH020 Uinb08020 (YOHOY 051 (IHAHCYBAHHS eany3i —
Jlepocasnoeo dopodcHbo2o hoHAY, a maKoxic eU3Ha4eHo Oxcepera
1i020 HanoeHeHHs. Busnaueno Odxcepena ¢hinancyeanns 0opoxcHvoi
iHgppacmpykmypu. 3pobaeno ananiz cmpykmypu HiHaHCY8aHHS
dopoxcrHbvo-mpancnopmuoi iHgppacmpykmypu Ykpainu 3a
npusnayenusm y 2018-2020 pp., 600HOUaC npocmedceno meHOeHYito
8i0 enpoeadicenHs OeyeHmpanizayii ynpaeainHs 00pONCHbOH
eanyssio. [lpoananizoeano cmpykmypy aémomobinoux dopie Yxpainu
30 MUNOM NOKpUmMmA ma 3po0AeHO BUCHOBKU, w000 1020
6udosminenHs. Busnayeno ocrnoeni npobaemu, wjo nepeukodicaoms
8NPOBAOICEHHIO €BPONEUCLKOI cucmemu YRPAGAIHHA O00PONCHBOIO
2any33io. 3okpema HeHanedxcHe QIHAHCYBAHHA Ma HeegheKMuUGHUU
nepepo3nodin HaseHo2o HIHAHCO8020 KANIMANY Midc CMPYKMYPOHO
asmomobinbHux dopie 3a2anbH020 KOPUCMYBAHHS Ma 8UOAMu pobim
Ha ix oHoenenHs U pemonm. Kpim moeo, nepewkodoro emineHHs
esponelicokux cmanoapmie y cgepi 00poxucHboi iHpacmpykmypu
gucmynae makoic Heno8HOYiHHe GUKOPUCMAHHS HASAGHUX
moxcaugocmeti i mexnonoeiu. OOHiEI0 3 MaKux mexHoaoeil €
nepesanmaxicygay acgharbmobemoHHoi cymiwti, w0 3MeHuye
gipociOHicmb ymeopeHHs AM [ KoaiuHocmi Ha dopoeax y
Maibymuvomy, a maxkoxc 6y0ieHuUYmMeo yemeHmobemoHHux dopie,
AKux 6 Yxpaini npakmuuno Hemae, npome 6 kpainax €gponeiicbkoeo
Cor3y ix wacmka y cmpykmypi CmaHogums nepeaicHy Oinbulicme.

KuiouoBi cioBa: aBTOMOOiJIIBHI 1OpPOTH, TpaHCIOPTHA
iH(pacTpyKTypa, mporpama, hiHaHCYBaHHSI, JOPOXKHE MTOKPUTTSI.
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The article is devoted to current issues of the state of Ukrainian
roads and the importance of repairing and updating road sections.
The structure of public highways in Ukraine is analyzed. An analysis
of the State target economic program for the development of public
highways of state importance for 2018-2022, the purpose of which is
the development and restoration of public highways of state importance.
The amount of funding for the development and maintenance of
public highways by type of work was considered. The innovation of
the reform in the field of the road industry carried out in 2018 was
studied, in particular, the creation of a single target fund for financing
the industry — the State Road Fund, and the sources of its filling
were also determined. Funding sources for road infrastructure have
been identified. An analysis of the structure of financing of the road
and transport infrastructure of Ukraine for 2018-2020 was made,
while the trend from the introduction of decentralization of road
management was traced. The structure of highways in Ukraine by
type of surface was analyzed and conclusions were drawn regarding
its modification. The main problems preventing the implementation
of the European road management system have been identified. In
particular, inadequate funding and ineffective redistribution of
available financial capital between the structure of public highways
and types of works for their renewal and repair. In addition, the
implementation of European standards in the field of road
infrastructure is also hindered by the inadequate use of available
opportunities and technologies. One of these technologies is an asphalt-
concrete mixture loader, which reduces the likelihood of potholes
and rutting on roads in the future, as well as the construction of
cement-concrete roads, which are practically non-existent in Ukraine,
but in the countries of the European Union, their share in the structure
is the vast majority.

Keywords: highways, transport infrastructure, program, fi-
nancing, road surface.
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