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METOIUYHUMI OIJIXII 10 3ABE3IIEYEHHSI KJIACTEPHO-JIOI'ICTU4YHOI'O PO3BUTKY
PUHKY HOCJOYI TPAHCIIOPTHUX CUCTEM YKPAIHAN

Axmyanvuicmes. [Ipu supiwienHi coyianbHO-eKOHOMIYHUX NPOOeM 8 OCMAHHIN Yac 6ce Oiiblie NOCUTIOIOMbCS
NPOMUPTUYST MIKC YHACHUKAMU PUHKOBUX 8IOHOCUH HA 6CIX PIBHAX HAYIOHANLHOI eKOHOMIKU, ye 0COONUBO AKMYAaIbHO,
KOU M08a U0e Npo OOTPYHMYBAHHS MA NPAKMUYHY Dednizayilo MOMCIUGUX 8APIAHMIS, WO 3ACHOBAHI HA AHANI3I mda
noodanvuill inmepnpemayii eMnipudHUX OAHUX, SIKI CIMOCYIOMbC OKpeMUX chep po3eumKy mepumopianbHo-6UpoOHUYUX
cucmem abo JOKANLHO CEOPMOBAHUX 2aNy3€8UX DUHKIB, 30Kpema punkie mpancnopmuux nocaye (PTII), wo
@DYHKYIOHYIOMb 8 MedHcax NeeHUX pezioHié Kpainu. Y 36'a3ky 3 yum euHuxae HeoOXiOHicMb QOpMY8aHHA MemOOUUHOT
043U w000 MOANCIUBOCMI peanizayii K1acmepHO-102iCMUu4H020 nioxody 00 po3eumxky PTII.

Mema ma 3aedanusa. Mema wnanucanus yici pobomu nonsieac y po3pooyi MemoouyHo2o 3abe3neyeHHsi
KAACMEePHO-102ICMUdH020 nioxody 00 poszeumky PTII 3 eusnauennsm opeanizayiiHux Gopm 63aemodii cy6'exmis
PecioHanbHUX PUHKIG y 8u2nsadi mpancnopmuo-nozicmuynux xnacmepis (TJIK).

Pesynomamu. [lpu ananizi i npocHO3Y8aHHI COYIANTLHO-EKOHOMIYHUX ABUW, OOCTIOHUK O0CUMb YACHO
3iwmosxyemovcs 3 bazamogumipHicmio iXHbo2o onucy. Memoou 0Oacamogumipnoeo auanizy Haubitbw Oirouull
KLIbKICHULL IHCMPYMEHm  OO0CHIONCEHHSl COYIANbHO-eKOHOMIYHUX NPOYeci8, WO ORUCYIOMbCSA GEIUKOK  KIIbKICIIO
xXapaxmepucmuk. J{o HUX Hanedxdcamv KIACMepHUUl aHAli3, MAKCOHOMIS, pO3NI3HABAHHA 00pa3zis, GaxmopHuil ananis
mowjo. Knacmepuuil ananiz Haubitowr SAcKpago 6i0odpadcae pucu 6azamosuMipHozo aHanizy 6 kiacugikayii, a
Gaxmopnuii  ananiz 'y 0ocuiodcenni 368'3Ky. lonosue NpusHayeHHs KIACMEPHO20 AHANI3Y PO3OUEKA MHONICUHU
docniodncysanux 06'ekmie i 03HaK HA OOHOPIOHI epynu y GIONOGIOHOMY PO3YMIHHI Kiacmepu. Y KiacmepHomy auanisi
07151 KIMbKICHOI OYiHKU NOOIOHOCMI 8800UMbCS NOHAMMS MEMPUKU, NPU YbOMY NOOIOHICMb abo GIOMIHHICMbL MidiC
K1acugixosanumu 00'ekmamu 6CMaHOBIIOEMbCS 3ANEHCHO BI0 MEMPUUHOL GIOCMAHT MINC HUMU.

Y oamiti pobomi euxopucmano 0OUHOYHUL 36'A30K Y Medcax epynu aieopummié 3 GUKOPUCMAHHAM
Kéaopamuunoi eek1i0060i giocmari.

Knacmepuuii ananiz nanbdinbu cKkpago 8idoobpasicae pucu bazamosumipnozo ananizy 6 kiacugixayii. Oco vomy
ona ananizy possumxy PTII ma wioco mpancnopmuoi inghpacmpykmypu 3anponoHo8ano 6e3posmipHy Mooeib, OCHOBAHY
Ha BUKOPUCMAHHI BIOHOCHUX KOeDIYIEHMIg IEpApXiuH020 A2OMepPaAmusHO20 Muny.

3acmocysanns Oacamogumipnux memooie Kracu@ikayii 00360aUN0 32pYNYy6amu pavioHu, Ha GIOMiHY i)

2020 EKOHOMIYHI IHHOBAIIII 29
Tom 22, Bumn. 4 (77)



mailto:cooperjulia@ukr.net

Mpaouyitinoeo 2eoepapiunoco abo aoMiHICMpamueHo20 Noodiny, no pieHI0 COYIATLHO-EKOHOMIUHO20 PO3GUMKY, AKULL
suUsHavac nompebu paiionie y mpancnopmuoi ingppacmpykmypi ma koonepayii, axi, soxkpema uepes TJIK, 3abe3neuams
MAKCUMATbHE BUKOPUCTANHS HASIBHO20 eKOHOMIYHO20 NOMEHYIAY, AIKEI0aYil0 OUCHPONOPYILL PO3BUMK) eKOHOMIKU Ma
BUPIBHIOBAHHS YMO8 HCUTNMEDIANLHOCII HACENIeHHA HA PISHUX MePUMOpIsX.

Bucnoexu. Takum uunom, OY10 NpOAHANI308AHO MPAHCNOPMHUL MA COYIATbHO-eKOHOMIYHULL NOMeHYian
pezionig, y pezyabmami uoco eudinreno 06a cgopmosanux TIIK ma n'ame a0ep, Ha OCHO8I AKUX NPONOHYEMbCA
pozeusamu TJIK 6i0nogiOHUX munig, wWisiXxom NPUEOHAHHS 00 HUX PeSiOHI8 3 CepeOHiM ma HU3LKUM DIGHeM PO36UMKY
MPAHCNOPMHO20 NOMEHYIATY.

Kniwouosi cnosa: punok mpancnopmuux ROCAye, MemoOUdHull nioxio, KIACMepHull aHani3, MpaHCnOpmHa

iH(hpacmpykmypa, pezioH.
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METHODICAL APPROACH TO ENSURING CLUSTER AND LOGISTICS DEVELOPMENT
OF THE MARKET OF TRANSPORT SYSTEMS OF UKRAINE

Topicality. In solving socio-economic problems in recent years, increasing contradictions between market
participants at all levels of the national economy; This is especially true when it comes to the justification and practical
implementation of possible options based on the analysis and further interpretation of empirical data relating to certain
areas of development of territorial production systems or locally established industry markets, including transport
services markets (RTP). within certain regions of the country. In this regard, there is a need to form a methodological
framework for the possibility of implementing a cluster-logistics approach to the development of RTP.

Aim and tasks. The purpose of writing this work is to develop a methodological support for cluster-logistics
approach to the development of RTP with the definition of organizational forms of interaction of regional markets in the
form of transport and logistics clusters (TLC).

Research results. When analyzing and forecasting socio-economic phenomena, the researcher often encounters
the multidimensionality of their description. Methods of multidimensional analysis are the most effective quantitative
tool for the study of socio-economic processes, described by a large number of characteristics. These include cluster
analysis, taxonomy, pattern recognition, factor analysis, and more. Cluster analysis most clearly reflects the features of
multidimensional analysis in the classification, and factor analysis in the study of communication. The main purpose of
cluster analysis is the breakdown of the set of studied objects and features into homogeneous groups in the appropriate
sense of clusters. In cluster analysis, the concept of metrics is introduced to quantify similarity, and the similarity or
difference between classified objects is set depending on the metric distance between them.
] L]
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In this paper, a single connection within a group of algorithms using a quadratic Euclidean distance is used.

Cluster analysis most clearly reflects the features of multidimensional analysis in the classification. That is why
a dimensionless model based on the use of relative coefficients of hierarchical agglomerative type is proposed to
analyze the development of RTP and its transport infrastructure.

The use of multidimensional classification methods allowed to group districts, in contrast to the traditional
geographical or administrative division, by level of socio-economic development, which determines the needs of
districts in transport infrastructure and cooperation, which, in particular through TLC, will ensure maximum use of
existing economic potential. economy and equalization of living conditions of the population in different territories.

Conclusion. Thus, the transport and socio-economic potential of the regions was analyzed, as a result of which
two formed TLCs and five nuclei were identified, on the basis of which it is proposed to develop TLCs of appropriate
types by joining regions with medium and low transport potential.

Key words: market of transportation services, methodical approach, cluster analysis, transport infrastructure,
region.

Problem statement and its connection with important scientific and practical tasks. In solving
socio-economic problems in recent years, increasing contradictions between market participants at all levels
of the national economy; This is especially true when it comes to the justification and practical
implementation of possible options based on the analysis and further interpretation of empirical data relating
to certain areas of development of territorial production systems or locally established industry markets,
including transport services markets (RTP). within certain regions of the country.

In this regard, there is a need to form a methodological framework for the possibility of implementing
a cluster-logistical approach to the development of RTP, the implementation of which is by determining
(based on multidimensional statistical analysis) spatially related forms of market interaction, as well as types
of «behavior» of transport infrastructure in the territorial-regional dimension. That is, the main results should
be: first - to determine the best possible options for the formation of regional TLC; secondly, the
development of organizational and economic tools for managing the cluster and logistics development of
RTP. At the same time, the methodological basis for obtaining these results is provided by the use of cluster
analysis methods and cluster organizational and economic technologies, which, respectively, should be
opposed to sectoral analysis and traditional sectoral management. This approach to the development of the
country's RTP becomes especially relevant in the context of further reforms in the transport sector, and can
also be taken into account in the implementation of administrative-territorial reform.

Analysis of recent publications on the problem. It should be noted that the division of the country's
territory into regions is carried out in accordance with the objectives, ie is always targeted or problem-
oriented. It is also necessary to take into account that the heterogeneity of the economic space of the country
is objective, because the process of economic zoning objectively takes place in space and time; this leads to
the «crystallization» of certain parts of the country, forming a certain set of elements of the regional structure
(industrial enterprises, transport and other infrastructure), in which they are all perceived as elements of a
single artificial system. That is, the most important result of economic zoning is the emergence of a certain
list of objects of economic activity, which are with each other in spatially mediated relations and form a
«picture of the territory». Transport infrastructure plays a key role in these processes, as it «cements»
disparate parts of the regional socio-economic space. In this context, we note that in the theory of location of
production, the transport factor has always played a significant role. In this sense, the further development of
transport infrastructure is extremely important as an important factor in the integration of territorial structure,
which not only connects the regional system of settlement and production, but also contributes to the
specialization and cooperation of economic structures.

The problem of transport and economic zoning is reflected in the works of Yu. Pashchenko [1], T.
Pepy, L. Chernyuk, O. Yarosh [2]. This indicates not only some element of subjectivism, which, in fact, is
always caused by the inequality of researchers' approaches to solving the problem, but also that the scientific
community understands the need to form an appropriate methodological basis capable of linking transport
and economic change. potential of the territory with the level of its socio-economic development.

Allocation of previously unsolved parts of the general problem. However, in our opinion, in
modern conditions of integration development of social and economic systems it is a question of transport
and logistic potential of the territory which becomes the main factor of its economic development.
Experience confirms that an area with well-developed transport, logistics and other infrastructure is more
favorable for the location of industrial enterprises compared to undeveloped areas. In this context, we note
that in the theory of location of production, the transport factor has always played a significant role. Thus, in
the classical Weber model, the location of production is determined by transport costs and costs of factors of
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production. Given that one of the main specific functional features of transport as a branch of production is a
close connection with other sectors of the national economy, ie is the material basis that creates the necessary
conditions for the functioning of production, integrated and interconnected development of all sectors of the
national economy. placement of productive forces, improving the efficiency of natural resources and socio-
economic development of the country's regions.

In market conditions, transport and economic potential of the country and its regions is characterized
by existing and potential opportunities for quality transport services, which is determined by the level of
transport and logistics infrastructure, reflecting the length and density of the transport network, number of
transport hubs, port technology and logistics. terminal complexes, etc. At the same time, the level of
transport security, coherence and coordination of modes of transport, the degree of reliability and
uninterrupted delivery of goods on RTP significantly affect the level and pace of basic production, directly
affecting the cost and production of industrial and agricultural products.

Meanwhile, the model of economic development that has been implemented in the country over the
past twenty-four years does not meet the fundamental requirements of a modern market economy for the full
use of advanced scientific knowledge and the introduction of new technologies. At the same time, the huge
differentiation of the country's regions by living standards and other socio-economic and technical-economic
indicators is noteworthy. This also applies to the indicators of RTP development, in particular the provision
of transport and logistics infrastructure of the regions. That is, the problem of territorial and structural
disparities, which has been exacerbated in recent years, is exacerbated and, therefore, is extremely relevant.
Foreign experience, as well as domestic practice of leveling the living conditions of societies in different
territories confirms that this is a very complex and multifaceted problem. Given that most of these
differences are objective in nature and are likely not to be offset, but to stimulate efforts to maximize existing
economic potential, less developed regions need to identify «growth points» as locomotives of their
development. This is possible not only financially, but also organizationally and economically - through
spatially related forms of development: clusters and network formations, ie by implementing a cluster
approach. At the same time, it should be, first of all, about the cluster-logistic model of RTP development,
because this market is the fundamental basis of interaction of other economic entities, creating conditions for
economic relations between producers and consumers of different regions. That is why the cluster-logistical
approach to the development of regional RTPs should become today the leading strategy of socio-economic
development of national economic entities. This explains the exceptional importance of the choice of cluster
models for managing the economic development of regions and regional economic subsystems, in particular
the RTP, which puts this problem in the category of special state importance. The solution of this problem
requires the development of methodological support for its practical implementation.

Formulation of research objectives (problem statement). The purpose of writing this work is to
develop a methodological support for cluster-logistics approach to the development of RTP with the
definition of organizational forms of interaction of regional markets in the form of transport and logistics
clusters (TLC).

An outline of the main results and their justification. When analyzing and forecasting socio-
economic phenomena, the researcher often encounters the multidimensionality of their description. This
occurs when solving the problem of market segmentation, building a typology of countries on a fairly large
number of indicators, forecasting market conditions for individual goods and services, studying and
forecasting the economic depression and many other problems.

Methods of multidimensional analysis are the most effective quantitative tool for the study of socio-
economic processes, described by a large number of characteristics. These include cluster analysis,
taxonomy, pattern recognition, factor analysis, and more. Cluster analysis most clearly reflects the features
of multidimensional analysis in the classification, and factor analysis in the study of communication.
Sometimes the approach of cluster analysis is called in the literature numerical taxonomy, numerical
classification, recognition with self-study, etc. The main purpose of cluster analysis is the breakdown of the
set of studied objects and features into homogeneous groups in the appropriate sense of clusters. This means
that the problem of classifying data and identifying the appropriate structure in them is solved. In cluster
analysis, the concept of metrics is introduced to quantify similarity, and the similarity or difference between
classified objects is set depending on the metric distance between them. If each object is described by k-
features, it can be represented as a point in k-dimensional space, and the similarity to other objects will be
defined as the corresponding distance, using various methods, including: the relationship between groups
(complete communication); communication within a group (single communication); the nearest neighbor
method; distant neighbor method; dendroid cluster method; method of median clustering method Ward.
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There are a large number of methods of hierarchical cluster analysis, which differ not only in the
similarity (difference) measures used, but also in the classification algorithms. The computer program SPSS
v 10.0.5 for Windows offered for data processing in work allows to use such measures of similarity, as:
guadratic Euclidean distance; distance-cosine.

The task of cluster analysis is to, on the basis of the data contained in the set X, divide the set of
objects G into L (L integer) of clusters (subsets) Q1, Q2, QL, so that each object belongs to one and only one
subset of the breakdown and that the objects belonging to the same cluster are similar, while the objects
belonging to different clusters are heterogeneous.

The most well-known method of representing a matrix of distances, or similarities, is based on the idea
of a dendrogram or tree diagram. The dendrogram can be defined as a graphical representation of the results
of the process of successive clustering which is carried out in terms of the distance matrix. Using a
dendrogram, you can graphically or geometrically represent the clustering procedure, provided that this
procedure operates only on the elements of the matrix of distances or similarities.

In this paper, a single connection within a group of algorithms using a quadratic Euclidean distance is
used.

The data for the formation of clusters were taken from the data of the State Statistics Service of
Ukraine for 2019 [3], in particular, 42 indicators characterizing the socio-economic and transport-economic
potential of regions / oblasts of the country were used, which are grouped into 6 groups:

I. Socio-economic development of the region.

I1. Transport and economic potential:

1. Indicators of road transport development (all regions).

2. Indicators of railway transport development (all regions).

3. Indicators of air transport development (11 regions).

4. Indicators of maritime transport development (8 regions).

5. Indicators of river transport development (10 regions).

Cluster analysis most clearly reflects the features of multidimensional analysis in the classification.
That is why a dimensionless model based on the use of relative coefficients of hierarchical agglomerative
type is proposed to analyze the development of RTP and its transport infrastructure.

Clustering took place in three stages. At the first stage, a cluster analysis based on socio-economic
indicators of regional development was conducted to identify a «picture of territories» - regions with similar
economic potential, which can be formed within several administrative or geographical areas and have some
specialization in the Ukrainian division of labor.

At the second stage, a cluster analysis of the existing transport system was conducted, which allowed
to assess the level of development of transport infrastructure of the regions: the length and density of the
transport network, the volume of freight and passenger traffic, road traffic.

At the third stage the analysis of conformity of transport and economic potential of the territory to the
level of its social and economic development was carried out; as a result, the division of regions into clusters
is proposed, which allows to use the potential of the existing transport system of regions and provides further
development of transport infrastructure as an important factor of integration, specialization and cooperation
of economic structures of regions.

At the first stage of the analysis, indicators 1-8 from Group | were selected for economic zoning
(gross regional product (UAH million), fixed assets (by regions) (UAH million), capital investments (UAH
million), agricultural products (million UAH), volume of sold services (million UAH), employment of the
population (aged 15-70 years) (thousand), volume of sold industrial products (million UAH), gross regional
product in per capita (UAH)), which allowed to identify clusters, which include regions with different levels
of socio-economic development and specialization of production. Since the scale and units of measurement
of data differed (for example, indicators of GRP (million UAH) and employment (thousands - people)),
during clustering, indicators that were of great importance dominated, which did not allow the correct
calculate the distance between points. This problem was solved by rationing, which allowed to bring the
values of all indicators to a single range. The analysis was performed by the method of single
communication, which is based on the minimum distance between objects («rule of the nearest neighbory).
Euclidean distance was used as a measure of similarity [4; 5].

As part of the study of indicators of socio-economic development of the country's regions and their
transport infrastructure, we consider it appropriate to use the territorial division, rather than administrative,
and unite the city of Kyiv - with the Kyiv region.

The results of the cluster analysis obtained in the form of a dendogram can be explained as follows: 5
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regions are located separately, in which 51% of GRP is created and almost 35% of the country's population
lives: Dnipropetrovsk, Odesa, Kharkiv regions and Kyiv. These regions are the most industrially powerful
regions of Ukraine with the predominant development of heavy industry. A characteristic feature of these
regions is the presence of a large urban center (core) - a city of millions (Kyiv, Kharkiv, Odesa,
Dnepropetrovsk), to which the territory of the region tends. Highly industrial and at the same time agro-
industrial areas with strong scientific and technical potential and with great export opportunities such as
Zaporizhzhia region and regions with industrial-agricultural and tourist-recreational directions of economic
structure development (Lviv region) are grouped into a separate cluster. The rest of the regions can be
divided into 5 clusters, which include regions whose priority industry is agriculture: Vinnytsia, Volyn,
Ternopil, Kherson, Chernivtsi, Khmelnytsky and Kirovohrad regions. These are regions mainly with agro-
industrial structure of the economy. Also in the last two oblasts the structure of the economy is transitional
(in recent years it has been transformed from industrial-agrarian to agro-industrial). At the same time, the
position of individual areas remains uncertain. Thus Ivano - Frankivsk, Nikolaev, Zhytomyr areas are so-
called «disputable objects» which in similarity can be carried to various clusters. But uncertainty about the
disputed objects - Vinnytsia, Ivano - Frankivsk, Mykolaiv, Kherson regions remains.

The ambiguity of the distribution can be eliminated by using divisive clustering methods, for example,
the k-means method, which differs from the above agglomerative method in that it allows to optimize the
total criterion, such as the average internal cluster distance for a given number of clusters [6; 7]. The choice
of the number of clusters k is based on the results of previous research and theoretical considerations.

Based on theoretical assumptions, five categories of development were identified to describe the
gradation of the level of development from high (so-called «nodal», «gravitational» regions - with all factors
of production, high complexity of organizational structure) to low (homogeneous regions with system of
elements with an indefinite type of connections).

The results of the distribution of regions by clusters by the method of means are shown in table 1.

Table 1
The results of the cluster analysis of socio - economic development of Ukraine in 2019 by the method of
k averages (k=7)

Region Cluster Development level
Zaporizhzhia 1
Lviv
Odesa
Kharkiv
Zhytomyr
Kirovograd
Mykolayiv
Sumy
Ternopil
10 | Kherson
11 | Khmelnytsky
12 | Chernivtsi
13 | Vinnytsia
14 | Poltava
15 | Cherkasy
16 | Dnipropetrovsk
17 | Volyn
18 | Zakarpattia

z

average

relatively high

O N WIN|F-

low

©

below average

relatively high

N[OOI DRI WWWWWWWWINFP-

19 | Ivano-Frankivsk low
20 | Rivne

21 | Chernihiv

22 | Kyiv high

The results obtained by a combination of single communication methods and the k average method
represent the following «picture of territoriesy.
The Kyiv region stood out in a separate cluster as the most powerful region of the country, the
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economy and living standards of the population in which it differs significantly from others. That is, we can
assess the development of the region as high: in the Kyiv region there is a complex interaction in time of a
set of natural and anthropogenic phenomena.

Separate clusters were created by the industrial and technical Kharkiv region and the industrial giant
Dnipropetrovsk region. The level of development of the regions of these clusters will be considered
relatively high.

The cluster, which includes Zaporizhia, Lviv, Odesa regions, is characterized by the fact that it
combines geographically remote eastern, western, southern territories of the country, where the share of
urban population prevails, which determines the nature of the division of labor in these areas and socio-
economic indicators life of the population. In these areas, industrialization is in a developed stage, generating
a complex, well-developed territorial and economic system with strong internal and external links. We will
consider the level of development of the regions of this cluster to be average.

Zhytomyr, Kirovohrad, Mykolaiv, Sumy, Ternopil, Kherson, Khmelnytsky, Chernihiv regions are
grouped into a cluster, the hallmark of which is a developed agricultural structure of the regional economy.

Volyn, Zakarpattia, lIvano-Frankivsk, Rivne, Chernivtsi regions, despite the differences in
specialization, are territorially adjacent, have long-standing cooperation and demographic ties and create a
cluster that «encircles» the Lviv region.

The territory of these regions is dominated by agricultural production, which is characterized by a low
level of technological development and equally weak organization of production; relations «society-
territory» are episodic, ie settlements are few and scattered throughout the territory, the use of natural
resources is not significant. We will consider the level of development of these regions low.

Vinnytsia, Poltava, Cherkasy - areas in which agriculture uses advanced technologies that provide a
basis for industrial production and significant economic organization of society, which has a more complex
system of values compared to the above regions.

Thus, the use of multidimensional classification methods allowed to group districts, in contrast to the
traditional geographical or administrative division, by level of socio-economic development, which
determines the needs of districts in transport infrastructure and cooperation, which, in particular through
TLC, will maximize available economic potential. elimination of disproportions of economic development
and equalization of living conditions of the population in different territories.

Summarizing the above cluster analysis, table 2 shows the results of the general analysis of the
transport system of Ukraine for all modes of transport.

Table 2
The results of the cluster analysis of the development of transport infrastructure of the regions of
Ukraine in 2019 by the method of k averages (k = 8)

Ne Region Cluster Development level

1 2 3 4

1 Dnipropetrovsk 1 high

2 | Volyn 2 below average

3 Zakarpattia 2 below average

4 Ivano-Frankivsk 2 below average

5 Rivne 2 below average

6 Ternopil 2 below average

7 Chernivtsi 2 below average

8 Zaporizhzhia 3 relatively high

9 Mykolayiv 3 relatively high

10 | Kherson 3 relatively high

11 | Vinnytsia 4 average

12 | Lviv 4 average

13 | Poltava 4 average

14 | Sumy 4 average

15 | Kharkiv 4 average

16 | Khmelnytsky 4 average

17 | Cherkasy 4 average

18 | Chernihiv 4 average
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Continuation of the tab. 2

1 2 3 4

19 | Odesa 5 high
20 | Zhytomyr 6 average
21 | Kirovograd 6 average
22 | Kyiv 8 high

The level of transport development by clusters was assessed taking into account the results of the
above analysis of socio-economic development of the regions (Table 1), as well as the analysis of the
development of individual modes of transport.

The first cluster includes the Dnipropetrovsk region, which has a high level of development of the
transport system. Latitude railways provide a connection between the coal and metallurgical city and other
regions. Developed highways and rivers of Dnipropetrovsk region complement the powerful potential of
other regions, which has access to the sea, is a road junction of transnational corridors, has powerful airways.

The second cluster (2) includes regions with a developed automotive structure: Volyn, Zakarpattia,
Ivano-Frankivsk, Rivne, Ternopil, Chernivtsi regions. A characteristic feature is the border position of these
regions, low length and high density of roads, the prevalence of turnover. Despite the availability of
railways, freight rates are low. There is also no direct access to river and sea transport routes. Therefore, the
level of development in these regions is below average.

There is also no water transport in the regions of the 6th cluster: Zhytomyr and Kirovohrad regions.
However, the great transit potential of these regions: relatively high rates of rail freight turnover, the
availability of air transport - participation in freight and passenger air transport, allow us to assess the level
of development of the regions of this cluster as average.

The third cluster (3) is formed by Zaporizhia, Mykolaiv, Kherson regions, the level of development of
which is considered to be relatively high. Unlike others, the cheapest river and sea transport is developed in
these areas, the largest share of cargo in the country is processed in ports, which creates conditions for the
development of production in these regions. At the same time, Zaporizhia region is a powerful railway
junction, provides freight and passenger traffic.

The fourth cluster (4) includes Vinnytsia, Lviv, Poltava, Sumy, Kharkiv, Khmelnytsky, Cherkasy, and
Chernihiv oblasts, which are a «transport artery» connecting the industrial, urbanized east with the agrarian,
mostly rural, population of the West.

Territorially, the regions of the 4th cluster are located on the largest highways and railways. For
example, the longest European highway E40, 8500 km long, passes through the cities of the cluster (Kharkiv,
Lviv, Poltava, Vinnytsia).

The cluster includes the regions with the largest railway junctions with developed station facilities:
Lviv, Kharkiv, Zhmerynka, Konotop, Fastiv, Lozova, Kozyatyn, Smila, Shepetivka, Shostka, Chervonyi
Promin, Krasnodon and others.

The regions of this cluster differ in complexity and functions. There are «gravitational» regions in the
cluster, on the territory of which «megalopolis» cities are located (Kharkiv, Lviv). These regions form the
«core» of the cluster - the functional centers of gravity of population flows, goods, resources, etc. and the
actual processes of moving the latter.

The other regions are the «periphery» or «satellites» of the «core» region. The vector of movement of
economic resources is directed from the «periphery» to the «core».

The «core» strives to have a certain degree of economic self-sufficiency, while having a highly
developed transport infrastructure, provided with all modes of transport.

Territories, the main functions and the most important services of which are presented in such a way
that the region is able to meet most of the needs of the population itself, can be considered as already formed
TLC.

Examples of such formed TLCs are Odesa and Kyiv oblasts. Respectively 5th, 8th clusters.

A characteristic feature of these clusters is the presence of all modes of transport, which provides an
opportunity to create a powerful infrastructure network which includes: all types of transport routes; freight
stations; gates; warehouses; loading and unloading terminals; different types of vehicles; professionally
gualified personnel that carries out the transportation process and creates added value; management system
of all types of transport in the regions with institutional and information coordination.

The conducted cluster analysis became the basis for the formation of Transport and Logistics clusters.

Thus during the analysis two problems were solved:
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1. Allocation of the territory of TLC localization, on the basis of the administrative units defined in the
cluster analysis or their set. Definition of TLC specialization, according to the European classification of
TLC, the organizational structure of which consists of port and inland clusters, combining border and
territorial (regional) clusters. The separation of port clusters is due to the development of seaports and the
high importance of water transport in the economies of European countries, as well as the widespread use of
multimodal transport.

Two TLCs were identified, which are formed: continental TLC on the basis of Kyiv region and port
TLC on the basis of Odesa region. These regions have a highly developed transport infrastructure and skilled
workforce, which allows to serve modern highly mechanized multifunctional multimodal terminal
complexes, providing customers with freight forwarding services with a wide range of services and
commercial and business services.

Thanks to cooperation with inland clusters, such as Kyiv TLC, Odesa Port TLC has the opportunity to
move to a more complex category of TLC, such as gateway ports and dock ports, which would allow
Ukraine to occupy a new city in the international transport services market. Port-gateways are ports in which
the predominant type of operations are transshipment operations from sea to land or vice versa.

In the process of analysis, 4 regions of the «core» were identified: Dnipropetrovsk region, as well as
Lviv and Kharkiv regions.

On the basis of the Lviv region, it is proposed to develop a border TLC, which is formed on the basis
of transport hubs at the intersections of large international transport corridors with state borders. Border
TLCs usually have a cargo specialization. Historically, border TLCs have developed on the basis of railway
border crossings, but now the operations of freight vehicles in many TLCs are commensurate with the
railway, or even exceed them. Therefore, it is expedient to connect the regions: Volyn, Zakarpattia, Ivano-
Frankivsk, Rivne, Ternopil, Chernivtsi regions, which are included in the 2nd cluster and have developed
road and rail transport systems, to the border TLC. The main trans-European transport corridors run through
the territory of the border cluster regions, which creates the possibility of high-speed rail and road
connections not only between the eastern and western regions of Ukraine, but also between Ukraine and
almost all European countries.

On the basis of the core of transport systems of Kharkiv region, it is proposed to form a regional TLC,
which includes both passenger and freight sectors.

Dnipropetrovsk region is also a «gravitational» region with great transport and socio-economic
potential. But further research is needed to determine the specialization of these regions. On the basis of
these regions it is possible to form both a port cluster with the center in Mariupol, and a powerful continental
cluster on the basis of Dnepropetrovsk.

In this regard, there is a problem of distribution of regions of the 3rd cluster: river transport ports of
Zaporozhye, Nikolaev, Kherson regions. It is necessary either to resolve the issue of joining this cluster to
the Odesa port TLC, or to implement another option for the development of these territories, as these ports
have the opportunity to develop industrial zones around them, which include, for example, production and
processing, ie to join them to one of continental clusters.

Port clusters unite regions with a developed system of sea or annual transport routes. The remaining
regions, which are the periphery or satellites of the core regions, need to be connected to separate TLCs.

Conclusions and perspectives of further research. Thus, the transport and socio-economic potential
of the regions was analyzed, as a result of which two formed TLCs and five nuclei were identified, on the
basis of which it is proposed to develop TLCs of appropriate types by joining regions with medium and low
transport potential. At the same time, a certain part of the regions has a «natural» attraction to the respective
nuclei. As for others, there are alternative accession scenarios, the choice of the best of which is proposed by
building economic and mathematical models.

JITEPATYPA

1. ITamenko }0.€., Huxudopyx. O.I. TpaHcnopTHO-IOpOXHMH KOMIUIEKC YKpaiHM B Ipolecax
MiXKHapoaHOT iHTerpatii: MoHorpadis. Hixxun: Acnekr- [Tomirpa, 2008. 192 c.

2. Yeputok JLI., Tena T.B., fApom O.M., UYepnrok JI.I. TpancrmopTHi perioHaibHI CHUCTEMH
npoaykTuBHUX cuil Ykpainu. K.: Haykoswuii cBit, 2003. 182 c.

3. Tpancnopt i 3B'130k Ykpaiau y 2019 p. Cratuctuunuii 36ipauk. K.: TOB «Asryct Tpeiiny», 2020.
269 c.

4. John R. Meyer, Merton J. Peck; John Stenason; Charles Zwick, The Economics of Competition in
the Transportation Industries. Cambridge, MA: Harvard University Press, 1959. 205 p.

2020 EKOHOMIYHI IHHOBAIIII 37
Tom 22, Bumn. 4 (77)



5. Whittlesey, Norman K. Linear Programming Models Applied to Interregional Competition and
PolicyChoices for U.S. Agriculture, Unpublished Ph.D. Thesis, lowa State University, 1964.

6. Hikitina M.I'., Kysnenos M.B., IloGipuenko B.B. Vkpaina: posmilmieHHs Ta perioHamizaris
MPOAYKTHBHUX CHJI: HaBYANbHUI NOCiOHUK. BunaHHa apyre. Cimdeponons: Taspis, 2007. 400 c.

7. Kauana €.@ Po3mimeHHs npoayKTUBHUX cvi Ykpainu: migpydauk. K.: FOpumunana kaura, 2001.
367 c.

REFERENCES

1. Paschenko, Yu.Ye., Nykyforuk, O.I. (2008) Transportno-dorozhnyj kompleks Ukrainy v protsesakh
mizhnarodnoi intehratsii: monoghrafija. Nizhyn, Aspekt-Polihra, [in Ukrainian].

2. Cherniuk L.H., Pepa T.V., Yarosh O.M. (2003) Transportni rehional'ni systemy produktyvnykh syl
Ukrainy. Naukovyj svit, Kyiv, [in Ukrainian].

3. State Statistics Service of Ukraine (2020), Transport i zv'iazok Ukrainy u 2019 r. Statystychnyj
zbirnyk, Avhust Trejd, Kyiv, [in Ukrainian].

4. Meyer, J. R. Peck, M. J. Stenason, J. and Zwick, C. (1959) The Economics of Competition in the
Transportation Industries, Harvard University Press, Cambridge, [in USA].

5. Whittlesey, N. K. (1964) Linear Programming Models Applied to Interregional Competition and
PolicyChoices for U.S. Agriculture, Unpublished Ph.D. Thesis, lowa State University, lowa, [in USA].

6. Nikitina M.H., Kuznietsov M.V., Pobirchenko V.V. (2007) Ukraina: rozmischennia ta
rehionalizatsiia produktyvnykh syl, 2-d ed., Tavriia, Simferopol’, [in Ukrainian].

7. Kachan, Ye.F. (2001) Rozmischennia produktyvnykh syl Ukrainy Yurydychna knyha, Kyiv, [in
Ukrainian].

38 ECONOMIC INNOVATIONS 2020
Vol. 22, Issue 4 (77)



