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1. Introduction

Competition as a rivalry for the best conditions for
the production and sale of goods and services requires
the continuous search and implementation of new techni-
cal, technological, marketing, management, organizational
and psychological methods and investment funds aimed at

satisfying the needs of customers and profit. [1] Ukraine
seeks to take not the last place in export and import of
the world by sea transport, so ports need to develop the
right approach to competition with the neighboring ports
and improve the efficiency of its services. High competitive-
ness of ports is primarily ensured by their market share
in the structure of the sea port services of Ukraine. This
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share is provided by technical and technological parame-
ters of ports, as well as their accessibility to external
and internal transport systems. Therefore, the formation
of a competitive port strategy requires a systematic ap-
proach. The management of port resources within the
whole transport system is a complex and urgent task,
as it allows, through the synergy effect, to increase the
efficiency of the entire transport process of delivering
goods from senders to recipients.

2. The ohject of research
and its technological audit

The object of research is the process of forming direc-
tions of increasing the competitiveness of ports, which
is the result of the interaction of all elements of their
production system and the external environment of pro-
viding port services.

The efficiency of the ports depends on external fac-
tors that are realized in the market of cargo distribution
between ports and modes of transport, which gives ports
a certain market position. This process involves all the
internal resources of ports, the use of which the valley
is regulated by the ratio of demand for them and their
supply to the market. Thus, the formation of a competi-
tive port strategy requires consideration of the balance of
internal and external factors of their production activities
and development. Isolated port reviews can’t achieve the
goal and is inadequate.

3. The aim and ohjectives of research

The aim of this work is determination of the measures
to improve the efficiency of the port. To achieve this aim,
the following tasks are defined:

1. To study of structure and dynamics of cargo pro-
cessing.

2. To determine priority cargoes.

3. To analyze the volume of cargo turnover of ports
as a share of cargo flows in the market of port services.

4. To develop methods of forming the volume of cargo
turnover of ports using a mathematical model of cargo
distribution between ports and modes of transport.

5. To optimize the use of sea ports resources within
the transport system, which will allow create a competi-
tive port strategy within the framework of the system
approach.

4. Research of existing solutions
of the prohlem

Author of the work [2] was the first who have for-
mulated the notion of competition as a rivalry, which
increases prices while reducing supply and reduces them
with increasing supply.

Analysis the approaches to researching the activities
of competitors allows formulate some general provisions:

— the techniques begin with warning procedures. This

may be setting competitors’ goals, collecting informa-

tion, choosing competitors, etc.;

— the techniques include the analytical part. Each

author analyzes certain aspects of competitor activity:

current strategies, assumptions, opportunities [2]; es-
tablishment of strategies, assessment of strengths and

weaknesses, possible reactions [3]; analysis of market

share, assessment of financial stability [4];

— the result of the implementation of these techniques is:

1) in one case — an assessment of the reaction of com-

petitors;

2) in the other — the choice of competitors, which

should be attacked and which should be prevented;

3) in the third — the construction of a competitive

market map.

The analysis of the structure and content, the wor-
ding and interpretation of the concept of «competition»
allows to draw the following conclusions: the concept of
«competition» proposed by various authors [3-7] does
not fully meet the requirements of systemic and com-
plexity. They characterize only one of the many aspects
of competition established by and other authors, each in
its field of research.

Almost all definitions regard the category of <«enter-
prise competitiveness» as a constant value, but it, like
many other economic categories, is not. In view of these
shortcomings the following definition of the competitive-
ness of the enterprise is formulated [8].The enterprise
competitiveness means the complex characteristic (abi-
lity) of an enterprise that characterizes its ability at any
time and within its competence to ensure its competitive
advantages and profitability. It takes into account adapta-
tion to constantly changing conditions of the internal and
external environment, as well as favorably distinguish the
enterprise from competitors and give market benefits of
products or provided services.

Investigation of the competitiveness of sea ports [9]
clarifies the definition of this category, as the characteristic
of the port, which describes the market’s compliance with
the requirements of ports service users. It determines market
positions (port market share) and prevents redistribution of
the market in favor of competitors. From these positions
it is proposed to assess the competitiveness of the port
based on an integrated indicator that takes into account
the complex port’s potential in the dynamics of its develop-
ment. A model of cargoes redistribution between ports is
formalized [9], but it does not describe the characteristics
of port resources and modes of transport for optimization
the efficiency of their development. It is necessary to as-
sess the competitiveness of ports as the ability of ports to
perform services through the efficient use of their resources.

In [10], the competitive strategy of ports means a set of
management measures and actions that provide competitive
advantage. The tasks of forming a competitive strategy
are solved in relation to the situation on the market,
taking into account the set of external and internal fac-
tors influencing the competitiveness of enterprises. The
priority factors influencing competitiveness are recom-
mended: the quality of port services, the value of port
services, port management, the information system, the
psychological climate in the port, the relationship with
related organizations, the competence of staff. In [10] it is
considered the competitive environment of seaports. In [11]
it is argued that in order to maintain competitiveness and
integrate into the supply chain structures of major produ
cers and distributors, the port should shift the emphasis
from the sea front to the logistics center and develop it
as a logistics center. However, the methodological aspects
for the implementation of these provisions have not been
developed.
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In the work [12] it is assessed the operational ef-
ficiency of sea ports to reflect their status and identify
their position in the existing competitive environment.

In [13] it is presented an analysis of the problems of
coordination in the networks of inland ports, seaports and
mechanisms for solving these problems. In [14], it is argued
that private sector participation in the port industry can
to some extent improve the efficiency of ports, which in
turn will increase their competitiveness. In modern stu-
dies, an increasingly important role is assigned to ports as
a regional transport hub, so their competitiveness should
be managed by the government [15].

Consideration of ports in the system of all ports of
the region or country requires a hierarchical, at the same
time flexible, management system [16, 17], which is quite
complex and is not the problem completely investigated.
In this paper the task is developed methodological aspects
of managing the competitiveness of ports based on the
analysis of existing approaches.

5. Methods of research

A number of special methods are applied in the work
that allows obtaining a quantitative assessment of certain
aspects of the financial activity of the port. The horizontal
analysis was applied in the process of comparing each posi-
tion of port reporting with the previous period. The vertical
analysis was applied in determining the structure of financial
indicators with an estimation of the influence of various fac-
tors on the final result. Methods of economic-mathematical
modeling are used for substantiation of design decisions.

6. Research results

The market share of the port in the structure of cargo
turnover of all ports of the country points the level of
port dominance in the market. The article proposes to
start the formation of a competitive strategy by the cal-
culation of market shares of ports and the establishment
of priority competitors on the basis of separation from
the whole complex of those that are in close proximity
to the port or have a significant impact on its activities.

Table 1 shows the share of cargo turnover of ports of
Ukraine. Table 1 shows that for some ports, the situation
for 2015-2017 years has changed significantly. Thus, the
share of the port of Yuzhny decreased from 33.6 % to
19.8 %. Port of Kherson reduced its share in the coun-
try’s cargo turnover from 2.9 % to 1.3 % and went up to
the higher place than the port of Berdiansk. Regarding
the port of Bilhorod-Dnistrovskyi, in the last three years
its share does not even amount to 1 % in total cargo
turnover of Ukraine. From 0.5 % to 0.2 %, port of Bil-
horod-Dnistrovskyi has reduced its turnovers.

In accordance with the obtained values of the ports
of cargo turnover, their distribution in groups can be
performed as follows: the total range of change of the
particle is divided into 4 parts (Table 2).

The first part consists of leaders (ports of Odessa and
Yuzhny), the second part consists of ports above the average
market share («Chernomorsk», Mykolaiv), the third part
consists of ports below the average market share (Mariu-
pol, Izmail, Kherson, Oktyabrskiy) and the fourth part
consist of outsiders — 5 ports, the largest share of which
has the port of Berdiansk.

Tahle 1

Distribution of occupied shares of the market by years among ports
of Ukraine for the period 2015-2017, %

Seaports 2015 2016 2017
Odessa 17.689 19.166 10.985
Yuzhny 33.587 29.828 19.837
«Chernomaorsk» 11.931 12.101 7.246
Mariupol 6.211 5771 2.921
Izmail 3.336 4.313 2.070
Mykolaiv 15.370 17.021 10.260
Bherson 2.858 2.818 1.348
Berdiansk 3.077 2.885 0.951
Reni 0.627 0.738 0.381
Olvija (Oktyabrskiy) 4778 4.963 3.069
Ust'-Dunay 0.016 0.019 0.011
Bilhorod-Dnistrovskyi 0.495 0.351 0.184
Skadovsk 0.026 0.025 0.007

Total 100 100 100

Tahle 2
Distribution of ports of Ukraine by classification groups
Port classification groups according to market volumes
1 group 2 group 3group 4 group

19.83-10.99 % | 10.26-7.25 % | 3.07-1.3 % 0.95-0.007 %

Mariul?ul, Eerl}:l?:;sk,

Odessa, Yuzhny «Ehernumu.rsk», lzmail, Skadovsk,

Mykolaiv Ullftl;zll‘:isrl;ll?iy Bilhorod-Dnistrovskyi,

Ust'-Dunayskiy

Other ports occupy very low values of occupied market
shares, including Bilhorod-Dnistrovskyi, Reni, Skadovsk,
Ust’-Dunayskiy.

In the process of development of a competitive strategy
of the port, it is expedient to allocate the goods which
have the greatest weight in the structure of cargo turnover
of the port. Such goods for port of Bilhorod-Dnistrovskyi
in 2016-2017 years are timber cargoes (89.61-59.15 %)
and grain (1.28-10.61 %). From Table 3 it is possible to
see that ports of Kherson, Chernomorsk and Yuzhny may
serve as the most significant competitors of the port of
Bilhorod-Dnistrovskyi for timber cargoes. But the share
of port of Bilhorod-Dnistrovskyi for timber in the general
structure is rather significant and overwhelming (67.76 %).

Table 3
Distribution of timber cargoes market shares among
the ports of Ukraine by years, %
Volumes, thousand Structure Growth
Seaports tons of par-
2016 | 2017 | 2016 | 2017 | ficles
Bilhorod-Dnistrovskyi | 336.72 | 222.91 | 67.76 | 67.76 0
Eherson 4119 | 39.75 8.29 12.08 3.79
«Chernomarsk» 51.179 | 57.73 | 10.30 | 17.55 7.25
Yuzhny 67.86 8.59 13.65 2.61 -11.04
Total 496.95 | 328.98 | 100.00 | 100.00 -
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The development of mixed traffic has added a new
direction to inter-port competition. In accordance with the
general strategy of the logistic concept, all transportation
from the place of origin of the cargo base to the final
destination has become under the responsibility of one
carrier (the operator of mixed freight), which projects
the route, including transshipment points.

As a result of these changes, the competition between
ports has entered the international level. Thus, the main
factor in the competition of the port is not only the quality
of port services, but its accessibility to internal transport
systems, the development of cross-border rates of prac-
tice. In practice this means that the shipping company
can choose the port of call not because it provides the
cheapest services, but on the basis of a comprehensive
analysis of the entire route of the carriage. It may turn
out that a port with a high payment service is better
because of the advantages of further internal transport
or sea transportation from this port [18].

The paper proposes a systematic approach to substantiate
the competitive strategy of a seaport using an economic-
mathematical model of cargo distribution between ports in
the process of forming freight delivery schemes from senders
to consumers, which is generally presented in [19, 20].

Mathematical model of the problem in the general form:

(1) — target function for minimum transport and port costs:

Z=3"3 Ry, Xyy+ >, 2> Ry, Xy, > min, 1)
i k p

where Ry, — the cost of delivering one ton of cargo p from
port ktoregion i; Ry, — costof delivery of cargo p from areaj
in the territory of Ukraine to port #; X, — the volume of car-
go transportation of the name p between region i and port &;
X, — the volume of cargo transportation of the name p
between port k and area j.

(2) — limitations on the export (or import) of offshore
areas to the transshipment ports for each region and that

cargo type p:

ZXikpSinViypy (2)
N

where Q;,, — volumes of freight traffic by kind of goods p
and regions of the world i.

(3) — limitations on the throughput capacity of the
transshipment ports to (time budget):

Dty Xy <T,,Vk, 3)
i p

where T, — the time budget of port £ (working hour); ¢, —

labor intensity of cargo p at the port £ (working-hour/ton).
(4) — limitations on the satisfaction of demand for

goods in areas in the country j and cargo type p:

sz/'pSGjp)vj)pv (4)
k

where G, — the volume of freight traffic by kind of goods p
and the internal production areas j.

(5)-(6) — balance conditions that the volume that the
goods delivered is equal to the volume of the exported
cargo for each port & and the cargo type p:

— for imported cargoes (P-):

2 Xy + Q=2 Xy, + X1 VpeP, b, (5)

where X/i" — the final quantity of cargo p left in the port &
in the end of the period under consideration; Q% - initial
quantity of cargo p, located in the port &;

— for export cargoes (P_):

ZXikp—i_Xgen=2ijp+Qg;eyvpePﬂ (6)

where X/i' — the final quantity of cargo p left in the port &
in the end of the period under consideration; Q7 — initial
quantity of cargo p, located in the port &.

(7) — conditions of nonnegative variables:
Xy 20,X,, 20X/ 20. (7)

For the test case reporting for ports in 2017 was used.
The main competitor of the port of Bilhorod-Dnistro-
vskyi (BDSP) is the port of Kherson (KhCP), the main
cargo of its cargo turnover. The largest share in the struc-
ture of the cargo turnover of BDSP is forest and grain
cargoes. Therefore, for example, two ports (BDSP and
KhSP) and two types of cargo (forest, grain) are selected.

According to the data in 2017, 263 thousand tons
of timber cargos and 480 thousand tons of grain were
exported at berths of ports of Bilhorod-Dnistrovskyiand
Kherson. The actual distribution of cargo over the ports
of overload is given in Table 4.

Table 4

The structure of the control example’s ports cargo turnover, thousand tons
Cargoes BDSP KhSP Total
Timber cargo 223 40 263
Grain 40 440 480
Total 263 480 743

Formulation of the problem of distributing cargoes
between ports (control example). It is known that: timber
cargo (p=1) and grain (p=2) are transported through
transshipment ports of the BDSP (k=1) and KhSP (k=2)
for export from the areas j (j=1; 2; 3) on the territory of
Ukraine in the amount of Gj (ths. tons) cargoes:

1) timber G11=100 (first area), Go1=100 (second area),
G31=63 (third area);

2) grain Gi,=160 (first area), G23=160 (second area),
G32=160 (third area).

These cargoes are intended for overload in ports with
subsequent shipment to importing countries (i=1; 2). Over-
loading is carried out at universal transshipment com-
plexes (UTC) in BDSP and KhSP, the budget of which
is T{(BDSP)=50 (thousand norm-hours), To(KhSP)=50
(thousand norm-hours). In KhSP there is also an eleva-
tor (E) for grain reloading. The budget time of the ele-
vator in the reporting period is T3(HTMP)=50 (thou-
sand norm-hours). The volumes of sea transportations are
Qi (ths. ¢) cargoes:

1) timber Q;;=100 (region 1), Q=163 (region 2);

2) grain cargo Qq2=200(region 1), Qy=280(region 2).
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It is known the norms of labor intensity of cargo han-
dling for each cargo and each port ¢, (norm-hours/t).
Also it is known the cost of delivery by sea Cy, and
handling Cy, of goods in ports (Rix,=Citp+Cpp), and the
cost of delivery to ports by rail (UAH/t) from each area
to each port (Cyjy), which are given in Table 5. Set the
initial quantity of cargo in the BDSP of forest 10 thou-
sand tons and grain 5 thousand tons; in the KhSP of the
forest 10 thousand tons, grain 20 thousand tons. It is
necessary to determine the optimal plan for transportation
to a minimum of transport and ports costs.

The control parameters Xi in the model (8)—(26) have
following meaning:

— the variables X1+X8 denote the volumes of transpor-

tation by sea and the volume of overload in the ports;

— the variables X9+X20 denote the volumes of trans-

portation by rail;

— the variables X21+X24 denote the volumes of the

final quantity of cargo (timber or grain) in the ports

of transshipment of BDSP and KhSP, which remain
at ports at the end of the period.

Table 5 shows the source data and the actual distribu-
tion of goods between the ports of the BDSP and KhSP.

The structure of Table 5 has four blocks. In the first
block there are eight variables X1+X8, which describe
the transportation by sea and transshipment in ports.
In the second block all cages are forbidden, because the
task is not allowed transportation by land transport to
regions of the world. The fourth block includes variables
X9+X20 and describes all variants of delivery of goods
to the ports by rail. The third block characterizes the

fourth blocks are located: the values of the variables Xi,
the cost of delivery in the variant Ri (and=1+20), labor
intensity of cargo handling ¢i (i=1+8).

Mathematical model of the control example for nu-
merical data:

(8) — target function for minimum transport and ports
expenses:

Zin=83-X1+115-X2+18.3-X3+17.5- X4+7.5- X5+
+8.4-X6+16.5-X7+16.0- X8+3.5- X9++10.0- X10+
+6.2- X11+2.8-X12+7.5-X13+7.1- X14+11.0- X15+

+7.4-X16+4.0- X17+7.8-X18+5.8-X19+10.5- X20.  (8)

(9)—(12) — limitations on the export of transshipment
seaports to world regions:

X1+ X2=100, 9)
X3+ X4=200, (10)
X5+ X6=163, (11)
X7+X8=280. (12)

(13)-(15) — limitations on the throughput capacity
of the transshipment ports:

— port of Bilhorod-Dnistrovskyi — at universal trans-

shipment complexes UTC:

0.1-X1+0.007-X3+0.11- X5+0.07 <50; (13)

— port of Kherson — at universal transshipment com-
plexes UTC:

transshipment ports: the initial quantity of goods Q& 0.13-X2+0.13- X8<50; (14)
and the variables X21+X24, which represent the volume
of the final quantity of cargo (timber or grain) in the — port of Kherson in elevator:
ports of transshipment of BMTS and KhSP remaining in
ports at the end of the period. In each cell of the first and 0.044-X4+0.044- X6 < 50. (15)
Tahle §
Actual distribution of cargoes between the ports of Bilhorod-Dnistrovskyi and Kherson
Regions of the BDSP KhSP areal area2 area3 g,
1d i kg
c:r"[g][geslp uTC UTC elevator | timber cargo grain timber cargo grain timber cargo grain Ty
~ UTC
Region 1 Hl:B.E R2=11.5
) x1=60 i - - - - - - 100
timber cargo =01 x2=40
’ t2=0.13
_ elevator
Region 1 HS'EB‘ZU R4=17.5
; x3=10 B - - - - - - 200
grain t3=0.07 x4=190
: 14=0.044
Region 2 R5=7.50 ngg4
timber x5=163 n - - - - - - 163
cargo t5=0.10 x6=0
g ' 16=0.13
_ elevator
Region 2 H7'_1B'5 R8=16.0
. x7=30 _ - - - - - - 280
grain 7=0.07 x8=250
: t8=0.044
ng’P Ti“gﬂ‘*r_ i 02“_1“5 35 6.2 7.5 11 4 5.8 T,=50
ok 1= 12 = - - - - - -
X 2120 <09-5 x9=100 x11=20 x13=90 x15=20 x17=43 x19=0
HEEP Ti“gi“_“j‘gg" UET“;JU 10 2.8 7.1 7.4 7.8 105 T,=50
ok 21 — 22 — - - - - = = -
X «0%=0) “64-20 x10=0 x12=140 x14=10 x16=140 x18=20 x20=160 Tz=50
T, Gy, 50 50;50 100 160 100 160 63 160 -

Note: source data of the control example.
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DEVELOPMENT OF PRODUCTIVE FORCES AND REGIONAL ECONOMY

MACROECONOMICS:

— )

(16)—(21) — limitations on the transport of goods from
areas in the territory of Ukraine to the ports:

X9+ X10=100, (16)
X11+ X12=160, (17)
X13+ X14=100, (18)
X15+X16=160, (19)
X17+X18=63, (20)
X19+X20=160. (21)

(22)—(25) — the balance conditions that the volume
of the delivered goods equals the volume of the exported
cargo for each port and the type of cargo:

X1+ X5+ X21=X9+ X13+ X17+10, (22)
X3+ X7+X22=X11+X15+ X19+5, (23)
X2+ X6+ X23=X10+ X144+ X18+10, (24)
X4+ X8+ X24=X12+X16+ X20+ 20. (25)
(26) — the conditions of nonnegative variables:

Xi>0,i=1,24. (26)

In the optimal plan the delivery of cargos has com-
pletely exported from districts of suppliers through the
trading sea ports of Bilgorod-Dnestrovsky and Kherson
and satisfied all the needs of the importing regions of the
cargo (Table 6). The analysis of the optimal distribution
of cargoes between ports is shown in Table 7. As a result
of optimal distribution of cargoes between ports timber
cargoes are all overloaded in BMSP, and grain cargoes
are processed in the KMSP.

Port transshipment complexes have reserves of pro-
duction capacity: 45 % of BDSP, 60 % — KhSP. In the
optimal plan, there is an increase of the time budget for
transshipment of cargo in BDSP by 3.62 % and in KhSP
the grain elevator with a 4.5 %, while the universal com-
plex for timber cargo processing in KhSP is not used.

The control example shows that the optimal plan re-
duces the expenses in general in the delivery system of
cargoes. This confirms the efficiency of port specialization
by kind of cargo as the main factor in increasing their
competitiveness.

In the control example the effect in the system of
enterprises is achieved by saving costs from transportation
and handling of cargoes in the amount of 1010 thousand
UAH. It can be concluded that the use of the system
approach allows obtaining the synergy effect in achieving
the optimal strategy of competitiveness of the port in-
frastructure of the region (Table 8).

Tahle 8

Optimal and fact expenses of ports and modes of transport, thousand UAH

The expenses of maritime
transport The expenses
- of rail trans-
Cargoes Total Including the paort Total
ports
BDSP | KhSP | BOSP | KhSP | BOSP | BKhSP
Total plan 2383 | 7660 | 684 | 405 | 1584 | 2892 | 14519
Total fact 27119 | 7934 | 610 | 516 | 1541 | 3335 | 15592
The whole —336 | —274 | 745 | -627 | +43 | —443 | —1073
change
Flan by types 10043 1089 4476 | 14519
of transport
Fact by type of | 553 11255 4812 15324
transport
Change by type | gy 365 400 | 1010
of transport

With the optimal schemes of transportation by sea,
there is a reduction in expenses by 610 thousand UAH, in
transportation by rail the expense’s reduction is 400 thou-
sand UAH. In general, in the ports there is a slight reduc-
tion in costs of 36.5 thousand UAH, but at the same time
the volume of cargo flows change only by the structure,
which should be beneficial to the ports, as it confirms the
effectiveness of their specialization by type of cargo [21].

Table 6 7 SWOT analysis of research

The optimal plan for cargo distribution hetween.the ports of Bilhorod-Dnistrovskyi and results
Khersonskiy
Variahles | X1 | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X21 | X22 | X23 | X24 Strengths. The strength of this study is
- 0] o | o lzo0l 1631 o |20 lze0] 101 2 | 101 o the use of an economic-mathematical model
aue that allows to obtain new information about
Variables | X9 | X10 | X11 | X12 | X13 | X14 | X15 | X16 | X17 | X18 | X19 | X20 competing ports, their optimal cargo turnover
Vae |100] o | o [160l100] o | o [1600 63 | 0 | 40 | 120 anq calculate the synergistic effect for the
entire transport system.
Tahle 7 Weaknesses. The weak side is that the
Actual and optimal cargo turnover of ports and time spent on transshipment model does not take into account another
Indexes BDSP v criterion, which minimizes the time of de-
— P — g livery of goods.

Cargo turnaver, thousand tons: optimal | =gy 00 optima fact 08 Opportunities. The methodology allows
plan change plan change . . .
- consider a lot of factors affecting the competi-
— timber cargo 2630 | 243 | 1178 0 40 0 tiveness of ports and in case of their change
— grain 200 | 40 50 460 440 104.54 it is possible repeat the calculations to form
— total 283 | 26% | 1076 | 460 480 95.9 a competitive strategy in the mode of the
T ot ” . current planning and operative monitoring

1me, spent on transsnipmen .

(UTC/elevator), norm-hours 27.7 | 26.73 | 103.62 | 20.24/- |19.36/5.2| 104.5/- of the results.
Threats. Threats to the results of the
Use rate 055 | 053 | 1038 | 040 0.8 105.3 conducted studies are that the conditions
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of the formation of schemes for the cargoes delivery are
of an uncertain nature, therefore, in order to increase the
reliability of calculations, it is necessary to analyze the
production and financial risks of the ports.

1. Calculations of the structure and dynamics of the
share of each port in the total cargo turnover of the ports
of Ukraine for three years with the aim of determining
their competitiveness. The grouping of ports by their shares
has been performed.

2. As priority cargoes of the sea trading port of Bilhorod-
Dnistrovskyi, timber and grain cargoes are considered, the
nearest competitor is the sea trading port of Kherson.

3. To determine the optimal volume of cargo turnover,
it is proposed to use a mathematical model for the distribu-
tion of cargo flows between ports and modes of transport.
The proposed mathematical model is a multifactorial linear
model of mathematical programming. It uses the control
parameters — the volumes of sea and continental cargo
transportation passing through the sea trading ports of
the Black Sea basin of Ukraine. The model allows to take
into account the balance of cargo flows in relation to the
resources of port capacities and to determine the use of
the production capacities of ports on the basis of their
optimal structure of cargo turnover. The model is fairly
simple, but at the same time adequate to the transport
process. Due to these reasons, it is well adapted to the
realities of practical activities of enterprises of the sea
transport complex and can be implemented on a computer.

4. A systematic approach to this task allows to develop
a competitive port strategy depending on the demand and
supply of port services. In the condition of resource deficit,
a competitive strategy may be associated with the deve-
lopment of ports. In the condition of shortage of cargo
flows, the strategy of ports is aimed at saving financial
and industrial resources.

5. This approach allows planning and efficient use of
the resources of both ports and modes of transport, which
is proved on the basis of a control example of the distri-
bution of timber and grain cargo between the sea trading
port of Bilhorod-Dnistrovskyi and Kherson. Cost saving
with optimal schemes of cargo delivery through these ports
confirms the efficiency of specialization of ports.

The method of modeling the entire transport system
for the delivery of cargoes through the sea ports of trans-
shipment can be the basis of state management of the
competitiveness of regional seaports in Ukraine.
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PA3PAEOTKA METOAMYECKOro NoAXoAA ¥ ®0PMHPOBAHHHD
KOHKYPEHTHOH CTPATET'MH BENTOPOJ-AHECTPOBCKOro
TOProBOro MOPCKOi NMOPTA

Paccmorpensl MeToandeckye acteKTsl (POPMUPOBAHNS KOHKY-
PEeHTHOI CTpaTeruy MOPCKOTO MOPTa KaK PeTHOHATBHOTO TpPaHC-
MOPTHOTO y3sa. ONUCcaHo UCIOJAb30BAHME I ATUX 1ieJiell 9KOHO-
MUKO-MaTeMaTH4eCcKOil MOJIeJIN TPAHCIIOPTHOW CUCTEMBbI JI0CTABKH
TPY30B OT OTHPABUTeEJIEH /[0 TOIydaTeseil yepe3 HOPTHI ePeBaIKN.
MozennpoBarie peIHOYHOI CPeIbI TI03BOJISIET 0G0CHOBATD CTPYKTY-
py rpy30060poTa HOPTOB U UX CHEHUAIHIBAIIIO 110 POJIAM IPY30B.
IIpuBesieHbr pe3ysbraThl pacueToB KOHTPOJIBHOTO IIpUMepa st
060CHOBaHsI KOHKYPEHTHOI cTpaternu bearopoa-/IHecTpoBCcKoro
MOPCKOTO TOPTOBOTO MOPTA.

Kmouessre cnoBa: KOHKYPEHTHAs CTPATETHsi, MOPCKOI TOPTOBBII
[OPT, TPAHCIIOPTHAs CHUCTEMA, HOPTOBAs CIEINATH3AIM.
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