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Abstract

Arrangement of logistic companies over oblasts of the Western Ukrainian borderland is studied and characterised. Main logis-
tic centers within the oblasts are singled out. Availability of subjects of transportation and distributional logistics is studied.
Railway and automobile networks are comprehensively assessed. Capacity and peculiarities of railway and automobile freight
traffic flows are studied. Customs posts and crossing points at Western Ukrainian State border are described. Methods of nu-
merical evaluation of transport and logistic potential index for borderland oblasts are suggested and index values for the West-

ern Ukrainian borderland oblasts are calculated. Numerical evaluation of transport and logistic index is conducted.
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1. Introduction

Logistics has a distinct geographical component,
which manifests itself through the concept of flows,
junctions and networks within a supply chain (Ro-
drigue (ed.), 2013). Analysis of logistic activities in
aregion and assessment of these activities’ potential
is a subject of study of human geography. In recent
years, there was a number of research papers that
explore the logistic aspect of economic activity in
a region, the logistic potential of a region in particu-
lar. Some authors understand the logistic potential
in a region as “the possibility of a regional system
to ensure optimal parameters of economic flows in

space and time, which are formed as the result of ap-
plication of logistic management methods” (KobnsH-
cbka et al,, 2015, p. 26). Also, these authors propose
a quantitative assessment of the logistic potential of
a region, which is proportional to the mean-square
value of the input parameters, but this approach is
not justified.

Logistic inputs are natural, financial and infor-
mational resources; logistic outputs are competitive
advantage, time and space utility, effective delivery
to consumers, etc. (Ctok, JlambepT, 2005). Potential
as a functional and resource characteristic signifies
the ability of a resource to ensure the performance
of certain functions. The measure of such potential
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has multiplicative nature and includes the capacity
of a resource as well as its functional output (Mpuue-
BuY, 1999). The basis of logistic potential is transport
infrastructure (I6parimxaninosa, 2011). Consequent-
ly, transport and logistic potential is a multiplica-
tive characteristic of the transport and logistic in-
frastructure of a region, carried out with regard to
business entities activity. It is therefore advisable to
evaluate numerical measure of such potential as the
sum of products of resource (factor) attributes and
functional (resulting) attributes, wherein significant
coefficients of these products are correspondent co-
efficients of correlation for account of real impact of
resource attributes on functional ones.

2. Subjects of logistic activity

The largest number of logistic companies in the
Western Ukrainian borderland is focused on major
international transport routes, particularly in Lviv
and in the cities of Rivne and Lutsk. In the Volyn
Oblast, except Lutsk, the following logistic centers
are singled out: the cities of Kovel, Novovolynsk, Liu-
boml, Ustylug and others. In the Zakarpattia Oblast
the next logistic centers can be identified: Uzhhorod
(the largest logistic center), Mukacheve, Khust, Irsha-
va, Svaliava, Berehove and others. The largest logistic
centers in lvano-Frankivsk Oblast are the cities of Iva-
no-Frankivsk, Kalush, Dolyna and others. In the Lviv
Oblast, except Lviv, there are such logistic centers as
the cities of Drohobych, Chervonograd, Horodok,
Zhovkva, Stryi and others. In the Rivne Oblast logis-
tic centers are the cities of Rivne, Zdolbuniv, Dubno,
Kostopil and others. In the Chernivtsi Oblast logistic
centers as the cities of Chernivtsi, Storozhynets, Kho-
tyn and others are singled out (fpuuesny, CeHbKiB,
2015).

The largest number of companies engaged in au-
tomobile freight transportation is in the Lviv, Rivne,
Zakarpattia and Volyn Oblasts. The Lviv and Volyn
Oblasts are distinguished by the number of compa-
nies providing services of the freight transportation.
The largest number of companies providing for-
warding services is in the Lviv, Rivne and Zakarpattia
Oblasts. The largest number of companies providing
storage services are in the Lviv, Volyn and Zakarpattia
Oblasts. The Lviv and Rivne Oblasts are distinguished
by the number of companies engaged in multimod-
al transportation, in freight railway transportation
- the Lviv, Rivne and Volyn Oblasts. The Lviv Oblast
leads in the number of companies providing express
mail and courier services (Lardi-trans).

Within the Western Ukrainian borderland, the
Lviv, Volyn and Ivano-Frankivsk Oblasts are best
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equipped with the wholesale trade enterprises, the
Chernivtsi Oblast is least equipped. The maximum
amount of wholesale trade turnover is typical for the
Lviv and Volyn Oblasts, the minimum value of the
amount of wholesale trade turnover is characteristic
of the Chernivtsi and Rivne Oblasts. Per one compa-
ny, the maximum value of wholesale trade turnover
is characteristic of the Zakarpattia Oblast, the mini-
mum value - of the Rivne Oblast. In the structure
of the wholesale trade turnover of the Chernivtsi
Oblast, food products dominate; in all other oblasts
the share of non-food products exceeds the share of
food products. In general, in the structure of whole-
sale trade turnover of the oblasts, non-food prod-
ucts dominate. The Lviv and Ivano-Frankivsk Oblasts
have the largest warehouse space at the wholesale
trade enterprises, warehouse space is significant in
the Volyn Oblast, the smallest space is in the Rivne,
Zakarpattia and Chernivtsi Oblasts (OnToBa i 6ip»o-
Ba TOpPriBnA Ykpainu..., 2014).

3. Railway transportation

The length of railway tracks of general use within the
Western Ukrainian borderland oblasts is 3940 km.
The greatest length of railways has the Lviv Oblast,
the smallest — the Chernivtsi and Ivano-Frankivsk
Oblasts. The maximum density of the railway net-
work is characteristic of the Lviv and Chernivtsi
Oblasts, the minimum - of the Rivne and Volyn
Oblasts (TpaHcnopT i 38'A30K YKpaiHu.., 2015). The
railway track width in Ukraine is 1520 mm, while
in Western Europe — 1435 mm. In the states neigh-
bouring Ukraine (Poland, Slovakia, Hungary and Ro-
mania) there are sections with a width of 1520 mm.
In Ukraine, sections of railway tracks of European
width are also used, particularly in the sections of
Chop - Batiovo - Mukacheve, Batiovo - Korole-
vo - Diakove, from the border with Poland to Kov-
el, from the border with Poland to Mostyska, from
the border with Poland to Hyriv. At the stations
Mostyska I/Mostyska Il there are modern terminals
of railway carriage reloading from one track to an-
other, but now they are loaded on 30%. In order to
accelerate the pace of integration of railway trans-
port of Ukraine into the global transport system, the
“Eurokoliya do Lvova” (“European railway to Lviv”)
project was developed, according to which the new
railway track is to pass from Polish to Romanian bor-
der through Lviv and Chernivtsi (EBpokonia moxe
o6’egHaTn €Bpony...).

On the territory of the Western Ukrainian bor-
derland there are double-, single- and narrow-track
railways. Almost all sections of double-track railway



Transport and logistic potential of the Western Ukrainian borderland 83

lines (except section of Kovel - Yagodyn - State bor-
der with Poland) and several sections of single-track
railway lines are electrified. In “Program of electrifi-
cation of railways of Ukraine for 2015-2020 years",
the need for electrification of Kovel - Izov — State
border with Poland, which is a part of the interna-
tional transport corridor, is stressed; it is planned to
increase by 30% the capacity of the given section
(Oe 6yne ctpym?). It should be noted, that transpor-
tation with the usage of electricity is twice cheaper
than heat haulage. The electrification improves the
speed of the railway traffic and the capacity of the
railways. Therefore, the lack of electrified railways in
the Ivano-Frankivsk and Chernivtsi Oblasts is a con-
straining factor for implementation of transport and
logistic activities in these oblasts.

A challenging obstacle for passage of railways
within the Western Ukrainian borderland is the Car-
pathians. The most complicated section is between
Lavochne and Volovets stations, where trains go up
to the highest point along the way. In order to lay
arailway track through this area on the border of the
Lvivand Zakarpattia Oblasts, the single-track Beskyd-
sky tunnel was built. Not only for the Western Ukrai-
nian borderland, but also for the whole Ukraine, the
Beskydsky tunnel is of strategic importance because
a half of transit goods towards Western and Central
Europe is carried through it. Now it is the only single-
track section of the 5th Pan-European transport cor-
ridor, which runs through Italy, Slovenia, Hungary,
Slovakia and Ukraine. The Beskydsky tunnel has long
ago exhausted its service life, therefore trains pass
through it at low speed. A new double-track tun-
nel has been already laid parallel to the old single-
track one at a distance of 30 meters from it. The new
Beskydsky tunnel will increase the capacity of areas
from 47 to 100 trains per day (byaiBHULTBO HOBOrO
Beckmpcbkoro TyHento).

The biggest railway junction station of the
Western Ukrainian borderland is Lviv. The large rail-
way junction stations are Rivne, Uzhhorod, Ivano-
Frankivsk, Chernivtsi, Stryi, Kovel, Chop, Krasne. Za-
karpattia and Rivne Oblasts have the greatest total
freight railway traffic, the lvano-Frankivsk and Lviv
Oblasts also have significant freight railway traffic.
The Chernivtsi Oblast has the smallest amount of
freight railway traffic.

In the Zakarpattia Oblast, the amount of goods
arrival by railway significantly prevails over the
amount of goods shipment. It can be explained by
the fact that Zakarpattia serves as the western gate
of Ukraine to Europe on the path of Eurasian transit
transportation. In the Rivne Oblast, goods shipment
by railway significantly prevails over goods arrival. It
is connected with the operation of a cement plant

in Zdolbuniv, the products of which are exported,
and also with the grain export, as evidenced by the
presence of elevators (mostly in the southern part
of the oblast). Prevalence of the amount of goods
arrival by railway over the amount of shipments in
the Ivano-Frankivsk Oblast is associated with the
operation of the Burshtyn thermal power station in
the oblast, which is a major consumer of coal. How-
ever, this prevalence is not as significant as in some
other oblasts due to the operation of a cement plant
in Yamnytsia and cultivation of grains in the oblast,
which are exported. In the Lviv Oblast, the relatively
slight predominance of the amount of goods arriv-
als by railway over the amount of shipments is also
observed, which is caused by the operation of the
Dobrotvir thermal power station, that uses coal pro-
duced within the Lviv —Volyn Coal Basin (particularly,
on the territory of Sokal Raion). Goods shipments by
railway in the Lviv Oblast are also associated with the
operation of a cement plant in Mykolaiv and grains
cultivation. The predominance of goods arrivals
amount over shipments by the railways in the Volyn
and Chernivtsi Oblasts can be explained by transitiv-
ity of the geographical location of these oblasts.

4, Automobile transportation

The density of roads of general use, their technical
condition significantly affect the speed of trans-
portation, the quality of transported products, the
ability to service international transportation.

The network of hard-surfaced automobile
roads of general use within the Western Ukrainian
borderland is 29400 km. The largest length of hard-
surfaced automobile roads of general use is in the
Lviv Oblast, the smallest — in the Chernivtsi and
Zakarpattia Oblasts.

The maximum value of the density of hard-sur-
faced automobile roads is characteristic of the Lviv,
Chernivtsi Oblasts, the minimum - of the Rivne and
Zakarpattia Oblasts. Automobile roads of the | and
Il categories, technical parameters of which are the
most relevant to the modern European and world
requirements, constitute just 2860 km within the
Western Ukrainian borderland. The Lviv Oblast has
the greatest length of such roads. The smallest in-
dex of availability of roads of the | and Il categories
is in the Chernivtsi Oblast. Automobile roads of the
IV category prevail almost in all oblasts of the West-
ern Ukrainian borderland, in Zakarpattia and Cher-
nivtsi Oblasts prevail automobile roads of the V cat-
egory (TpaHcnopT i 38'A30K YKpaiHu ..., 2015).

Due to its geographical position on the way of the
main transit flows between Europe, on the territory
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of the Western Ukrainian borderland there are twoin-
ternational automobile corridors — Krytsky N°3 (at the
section Krakovets - Lviv — Rivne and further towards
Kyiv) and Krytsky Ne5 (Kosyny — Chop - Stryi — Lviv).
The main problem of the latter is overcoming of the
Carpathian Mountains, and crossing of railway tracks
and automobile roads on the same level (MprueBuy,
CeHbuyk, 2010).

Automobile transport is the most mobile means
of passengers and freight transportation. In terms of
the amount of passengers and freight transportation
of different modes, automobile transport takes the
first place in Ukraine and within the Western Ukrai-
nian borderland as well. In the structure of freight
transportation by vehicle companies agricultural,
forest, food products, etc. prevail. Automobile trans-
port has superiority in the freight transportation on
average per day, but the average distance of the
transportation of one tonne of goods by means of
automobile transport is the lowest among all modes
of transport.

Within the Western Ukrainian borderland, the
leader in terms of freight transportation is the Lviv
Oblast, and in terms of cargo turnover by automo-
bile transport, the Lviv and Zakarpattia Oblasts are
leading. The Chernivtsi and Zakarpattia Oblasts have
the minimum amount of freight transportation, the
smallest cargo turnover by automobile transport is
in the Chernivtsi Oblast. Significant cargo turnover
by automobile transport in the Zakarpattia Oblast
is conditioned by the maximum average distance of
transportation of one tonne of goods by automobile
transport.

In recent years, in the world and in Ukraine in par-
ticular, automobile container transportation is be-
coming more common, which is considered one of
the fastest ways of transportation, after airshipment.

5. Border crossing points

Volyn, Ivano-Frankivsk, Lviv, Rivne, Chernivtsi cus-
toms function in the Western Ukrainian borderland.
Lviv, Zakarpattia and Volyn customs have the big-
gest number of customs posts. In general, customs
and logistics activities of the Western Ukrainian bor-
derland are carried out in 59 customs posts.

A leading Ukrainian 3PL-provider “YBK YkpaiHa’
("UVK Ukraine”) offers to customers comprehensive
logistics solutions, including customs brokerage ser-
vices and consulting in the field of customs broker-
age legislation. In all administrative centers of the
Western Ukrainian borderland there are offices of
logistics provider “UVK Ukraine”. It should be men-
tioned that often customs brokerage services are
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provided by specialised companies. In general, the
biggest number of companies providing customs
brokerage services (excluding individual entrepre-
neurs) is concentrated in the Lviv, Volyn and Rivne
Oblasts.

There are 64 crossing points and seven control
points within the Western Ukrainian borderland.
Categorisation ([Mepenik NyHKTiIB NPOMYCKY): Cross-
ing points: 56 international, one interstate, seven
local; control points: seven international. Classifica-
tion according to the transportation mode: cross-
ing points: 29 automobile, seven automobile and
pedestrian, one automobile, pedestrian and for bike
riders, one pedestrian and for bike riders, 19 railway,
seven air; control points: seven railway. Classification
according to the format of transportation: crossing
points: 18 passenger, three freight, 43 passenger and
freight; control points: one passenger, five freight,
one passenger and freight. Classification according
to the mode of functioning: crossing points: 48 per-
manent, 16 temporary; control points: seven perma-
nent. Classification according to the working hours:
57 twenty-four-hour, seven with particular time of
working; control points: seven twenty-four-hour. In
general, workload of the West Ukrainian borderland
crossing points is low. High workload is only at the
Ustylug — Zosinh, Rava-Ruska - Hrebenne, Krak-
ovets — Korchova, Sheheni - Medyka crossing points,
medium - at the Diakove — Halmeu crossing point.

The absence or small number of crossing points
on a significant segment of the border is not always
evidence of weak external economic relations be-
tween the neighboring territories. And on the con-
trary, a significant number of crossing points on
a relatively significant segment of the border is not
always evidence of intensive external economic re-
lations. For example, the Zakarpattia Oblast has no
border crossing points with Poland, but the amount
of export—-import operations between them is very
significant. The Chernivtsi Oblast, instead, has a large
density of crossing points with Moldova (one check-
point per 15 km), which suggests irrationality in the
opening of some points, as the amount of export-
import operations between them is slight. It is obvi-
ous that the current density of crossing points be-
tween Poland and the Lviv Oblast (one checkpoint
per 26 km) is too small, given the intensive external
economic relations between these territories. An ef-
ficient alternative to creating new and closing exist-
ing crossing points can be implementing of logis-
tic approach in all activities of customs authorities,
including crossing points. This approach involves,
above all, the creation of temporary customs and
logistics centers, improving customs legislation, the
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use of new information and technical means of cus-
toms bodies activities, etc.

6. Numerical evaluation of logistic potential

Let us consider the theoretical and methodological
foundations of evaluation of potential index. Sup-
pose on M of territorial elements values K* of factor
and K?® of resulting parameters are known. Informa-
tion about the value of factor parameters is set by
the matrix {u®, i=1,..., M; a = 1,..., KA. Information
about the value of resulting parameters is set by the
matrix {uf},i=1,... M;3=1,..., K.

First of all, let us carry out the standartisation of
factor parameters:

o o

£o = U = Unin , pe u?. =minu},
P T o 1<isM
umax - umin
o o
u =maxu.
max- giem '’

and, similarly, the standartisation of resulting
parameters:

p_ B .
p =Y " Vi, ge VP =minuP,
ni B I<i<M
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B B
vmax - {gg/lxui
Calculate the rectangular matrix of correlations {r,g}
of size K* X K?, where r,; - the correlation coefficient
between a-m column of matrix of factor parameters
and B-m column of matrix of resulting parameters,
a=1,..,K, B=1,... KB The index of potential of
territorial element is calculated by the formula (fpu-
uesny, 1999):

A B .
X =1,..., M.

¢ =eraﬁ‘t:ianiﬁ !
a=l p=I
For computational convenience, on the Fig. 1 the
values 100 - /; are presented. For indexes calculation,
four factor and four resulting parameters are taken,
which are available on the basis of statistic materials.
The territorial elements are oblasts of Western Ukrai-
nian borderland.
Factor parameters:
- number of logistic companies;
« number of wholesale trade enterprises;
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Fig. 1. Transport and logistic potential of the Western Ukrainian borderland

Source: Own calculation and mapping.



86

« the length of railway tracks;
- the length of automobile roads.
Resulting parameters:

- amount of wholesale turnover;

- amount of retail turnover;

- amount of freight shipments and arrivals by
means of railway transport;

- amount of freight transportation by means of au-
tomobile transport.

7. Summary

Transport and logistic potential is a multiplicative
characteristic of the transport and logistic infrastruc-
ture of a region, carried out with regard to business
entities activity The Western Ukrainian borderland
has the advantageous geographical position, and
developed network of subjects of logistics activi-
ties, especially in Lviv. The territory of the Western
Ukrainian borderland is well equipped with the rail-
way and automobile transport networks, which have
a greater density in the lowland sub-regions and less
density in the mountain areas. Transport networks
are connected with the networks of neighboring
countries through multiple border crossing points.
In general, the high value of the transport and logis-
tic index has the Lviv Oblast, the middle — the Volyn,
Rivne, Ivano-Frankivsk and Zakarpattia Oblasts, the
low — Chernivtsi Oblast. The highest transport and
logistic potential has the Lviv Oblast, the lowest -
the Chernivtsi Oblast.
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