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BxinHe 3HaueHHS V2 Vi SV Z1 Z2 /3

[{imrr0oBE 3HAUCHHS GVli G0 GO0 GO GZVI GZV2

3amava imeHTH}IKAIi MPOIECIB BUPINIYETHCS HA €Tarl, M0 TEpeaye OIlHIII
3HAYCHB MPOCTUX CTATHCTHK. s 1100yoBM iMiTarliiinoi mojaem perymioBanus TIT
MPUAHATO JIOMYIICHHS: HOPMAaTUBHHUM Yac JIOCTaBKM BAaHTaXXy BBAXKAETHCS BIJIOMUM
Ta TakKWM, IO BUIMOBIJA€ TEXHIKO-OPTaHI3AIIMHIA CIPOMOKHOCTI OINEpaIiiHOTO
MeXaHI13My. YBech yac 00CIyroByBaHHS BBaKaeMo po3auieHnM Ha N. Ha koxHIi i-i1
JTUISHIN TPATUISIETBCS My TOJIA 30UIbIICHHS a00 3MCEHIICHHS BIIXWICHHA J Ha
BUIMAJIKOBY BennuuHy w. Yucna n, wmarorh posnonaun Ilyaccona 3 cepemaHim
3Ha4YCHHSM V. Po3moin 3HaueHb W OOUpAEThCS BIAMOBIIHO JO MOJCIHLOBAHOI
cutyaii. 3arajibHe 30UIbIIEHHS YW 3MEHIICHHS BIIXWJICHHS Ha i-1d JUISHIN

n .
OOYHCITIOETHCS SIK cyma &; = ), jo1 Aw;j. 3arajibHe HAKOMMYCHE BIIXHMIICHHS 6,? Ha k-
11 AUIAHII MapuIpyTy: MPU BUKOPUCTAHHI HEUITKOTO pEryisiTopa 5,‘3 = 1/)(6,?_1) +

b;6;; Ha ycboMy Mapuipyti 6 = 1/)(618_1) + b;6;, nc 1/)(5,?_1) =u(ty_1) -
YIpaBJIIHCHKE PIIIEHHS MEXaHI3My BHUBEJACHHS HEUITKOTO PEryasaTopa Ha k-1 JUISHII
MapmipyTy. 3Ha4eHHS Wi, J, 5,? Ta J BUMIpPIO Y YacTKaX OJMHHMII, HAIPUKIIAJ:
0=0,03 o3Hauae, MO BIAXWICHHS HA 1-i MUISHIN CTaHOBUTH 3 %. [IpaBuia BuBeneHHS
nependavaroTh MPUIIBUAINIEHHS Yy BUMAAKY BiacTaBaHHsA Big rpadika Ta
YIOBUIBHEHHS MpHU Horo BunepemkeHHi. [Ipu BUKOPUCTaHHI HEYITKOrO pErysisitopa
BIIAXWJICHHS 3MEHUIYIOThCS, B CEPEAHBOMY, Yy 2.2 pa3u.

OTtpumaHi  pe3ynbTaTH  CTAHOBJSATH  3MICT  METOAOJOTIl  TEXHOJOTTYHO
1H(pOpPMAIIITHOTO MOJENIOBaHHS YOPABIIHHS TEXHOJOTTYHMMM TMPOLIECAMH Ha
3aJII3HUYHOMY TPAaHCIOPTi, OCHOBAMH SIKOi €: OOTPYHTOBAHICTh JAHUX, aJI€KBATHICTh
NpeCTaBleHb, Y3rOKEHICTh LLIeH, 0€3NeYHICTh HOPMYBaHHS.

[1] Statyvka Yu., Kyrychenko H., Strelko O., Berdnychenko Yu., Gaba V., Hrushevska T. Improvement of the
technique of calculating operational parameters using an automated system. MATEC Web of Conferences. 2019. Vol
294. https://doi.org/10.1051/mateccont/201929406002

[2] Riza L. S. et al. Fuzzy rule-based systems for classification and regression in R. American Statistical Association.
2015.
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TRANSPORT FACILITIES FOR UKRAINTAN GRAIN EXPORT

S.P. Onyshchenko', Dr (Econ.), Yu.O. Koskina', PhD (Tech.),
A.L. Drozhzhyn!, PhD (Tech.)
'Odessa National Maritime University (Odessa)

Today, Ukraine produces much more agricultural products than its own needs,
which allows our country to hold a worthy place among the countries-producers and
exporters of grain products. According to experts [1], production volumes are
growing at such a rate that by 2022 grain yields will increase to 100 million tons per
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year, which will increase exports - up to 70 million tons per year. Nowadays Ukraine
is one of the leading countries in grain production and export.

The participation of seaports in ensuring export deliveries is significant - after all,
almost all grain exports are shipped to sea vessels, and therefore - with the
participation of seaports. This is evidenced by the information of the State Statistics
Committee of Ukraine [2] - Ukrainian grain is delivered to end consumers mainly by
sea (95% of all grain exports). An important role here is played by related modes of
transport, which provide grain to the ports. In particular, about % of all grain was
delivered to ports by rail, more or less than '3 was transported by road and only a
little over 2 million tons were delivered by river vessels.

According to the Ukrainian Grain Association [3], there are more than 1,000
granaries in Ukraine, which are able to accept 40 million tons of grain during the
season. Those of them that have railway access roads can ship a total of 715 thousand
tons of grain per day by rail. The State Statistics Service of Ukraine has data that as
of 2019, the capacity of simultaneous storage of grain, legumes and oilseeds in the
country amounted to 78.3 million tons. At present, more than 45 million tons of this
volume are transferred to warehouses located directly at agricultural enterprises, and
almost 33 million tons - in enterprises for storage and processing of grain. By
regions, there is a certain imbalance in the availability of elevator and storage
capacity Thus, the largest amount of storage capacity is concentrated in Khmelnytsky
region - 7.1 million tons; followed by Poltava region (6.8 million tons), Kirovohrad
region (6.1 million tons), Kyiv region (5.4 million tons) and Vinnytsia region (5.1
million tons). In fact, these data correspond to and correlate with the volume of grain
production by region: Vinnytsia, Kirovohrad and Poltava regions are the leaders
among the regions of Ukraine in terms of arable land and the amount of grain
harvested.

As mentioned, the railway plays an important role in ensuring grain exports by
sea through ports. Out of the total number of 1,075 railway stations, 528 are intended
for loading and receiving grain, which can ship a total of 19.15 thousand cars per day.
In total, Ukrzaliznytsia provides farmers with almost 50,000 wagons per month, and
currently, to fully meet their needs, this figure should be 70,000 units per month [2].
Moreover, if exports from Ukraine consistently reach 70 million tons per year, the
said figure of 70,000 cars per month will be needed only to minimize the needs of
grain traders. Ukrzaliznytsia is unable to supply more cars due to a lack of
locomotives [2]: currently the total fleet of private and state-owned grain cars is
21,000, of which about 11,000 are owned by Ukrzaliznytsia, and the rest (about
10,000) are privately owned.

The railway is the main, but not the only way to deliver grain to ports. A
significant share of transportation of this type of goods falls with trucks, and river
transportation is also gradually increasing. Due to the periodic increase in freight
tariffs of Ukrzaliznytsia, the shortage of locomotive traction, problems with
infrastructure and the introduction of route shipments, the share of rail transport is
gradually decreasing. In particular, according to the results of last year, the railway
transported 33 million tons of grain cargo, which shows a decrease of more than 8%
compared to the previous one. At the same time, the share of trucks in grain
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transportation to seaports increased from 26% last year to 29% according to the
results of current year, and the share of river traffic - from 5% to 8%. The volume of
road transport of major cereals and processed products in Ukraine amounted to 15
million tons, and according to the Administration of Seaports of Ukraine [4], the
Dnieper transported 3.145 million tons of grain against 2.663 million tons last year.

As for ports, the total capacity of port terminals engaged in grain hadling for
export is 3.2 million tons of simultaneous storage. The capacity of all port terminals
is enough to handle 62 million tons of grain per year, or 182 thousand tons of grain
per day. At the same time, stevedores are able to receive 200,000 tons of grain per
day from port stations and load 250,000 tons to sea vessels. The largest capacities of
grain terminals are concentrated in Mykolayiv - 928 thousand tons of simultaneous
storage, Odesa - 695 thousand tons, Pivdennyi - 786 thousand tons, Chornomorsk -
675 thousand tons.

In 2020, Ukrainian seaports exceeded almost 47 million tons of export grain [4] -
Table 1 includes only millionaire ports are included)). At the level of 1 million tons,
the volumes of grain handle in the ports of Berdyansk (in some years reaching a little
more than a million) and Mariupol (approaching the mark of 1 million tons, but only
last two years were able to overcome it) fluctuate. Accordingly, the main grain ports
among the ports of Ukraine are Mykolayiv (which is significantly ahead of other
ports in 2018) and Chernomorsk, where the volumes, although not as active as in
Mykolayiv, are still growing.

Table 1 — Volumes of export grain turnovers in Ukrainian ports, mln tns

Port 2016 2017 2018 2019 2020
bepasiHCbK 1,02 1,074 0,95 1,53 1,79
Chornomorsk 7,96 8,12 9,21 12,6 13,3
Mykolayiv 8,9 8,8 12,51 15,6 12,68
Mariupol 0,8 0,57 0,55 1,13 1,23
Odesa 8,17 7,55 6,83 8,8 6,43
OnbBig 2,77 3,17 0,87 1,23 1,29
Pivdennyi 8,2 0,68 8,06 11,0 9,04
All ports 39,25 39,5 39,8 52,8 46,9

According to the results of the past 2020, the port of Mykolayiv has the largest
share, which has firmly held this honorable position for the last years: more than a
third of all grain shipped for export each year transhippes at this port. The sharp jump
in the physical volume of grain turnover in 2018 (almost 4 million tons compared to
the previous year) is due to the relatively cheap services of stevedoring terminals (and
there are several in this port - Nika-Terra, Danube Shipping and Stevedoring
Company, Grintour-Ex). If last year the handling of goods in the harbors of Ukraine
fell completely from 13 USD for 1 MT to 11 USD for 1 MT, in the port of Mykolayiv
- from 13 - to 10 USD/MT. Currently, the cost of terminal services in the ports of Big
Odessa was kept at $ 12 USD/MT.
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Despite the fact that the ports of Big Odessa handle ships in almost equal shares,
the second most important grain-export port remains the port of Chernomorsk, grain
turnover in which in 2020 exceeded 13 million tons, which allowed this port to cover
28% of grain sea exports, increasing this share compared to abt 23% in 2018-2019.
Here, the key companies that provide grain services are Transbalterminal and
Illichivsk Grain Terminal. "Breathes into the back of the head" to Chornomorsk the
Pivdennyi port which strongly has 20% of export grain turnover of all the Ukrainian
ports. This figure indicates a certain loss of position in the market of grain handling,
especially compared to the period of 2014-2015, when the share of this port
accounted for 26-27% of all export grain, which was transported from the ports of
Ukraine. In this port, the key grain terminals are TIS-Zerno and Borivazh. Currently,
the decline in share of grain export in this port is not as rapid as in Odessa: from more
that 8 million tons in 2015, which provided this port with almost a quarter of the total
grain cargo flow, to 6.43 million tons in 2020 (with a corresponding share of the
grain transshipment market in close to 14%). The main stevedoring companies that
provide services for loading grain on sea vessels and related services are Novotech-
Terminal, Brooklyn-Kyiv, Olimpex-Coupe International and Odessa Grain Terminal.

[1] TopbauboB M. Ski mepcrnekTuBH 3epHOBOro puHKY Ykpainu no 2030 p. URL: http://uga.ua/meanings/vaki-
perspektivi-zernovogo-rinku-ukrayini-2030-roku/

[2] Odiuiiinmii caiir [ep:xkaBHOro komitery ctaTtucTuku Ykpaiuum. Cratuctuynuii 30ipHHK «TpaHcmopT i 3B'sS30K
VYxpaiam». URL: http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/08/Arch_tr zb.htm.
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PROSPECTS FOR THE INTRODUCTION OF PRIVATE TRACTION ON
THE RAILWAY OF UKRAINE IN THE CONDITIONS OF THE CURRENT
TARIFF SYSTEM

Kano. mexu. nayk B.M. 3anapa, A.M. /[yoka, K.I. Ieanos, O.M. Opnosa
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AT «VYkpzamizuuigs» Ha mnoyaTtok 2021 poky 3HAaxXOIWUTbCS B HEMPOCTIH
CeKOHOMIYHIHM cuTyarii: 3a pe3ymbratamu 2020 poKy OTpUMaHO YHUCTUH 30MTOK Yy
po3Mmipi 11,9 mMapa rpH. BHACHIAOK OJHOYACHOI'O BIUIMBY HA Tajay3b IIJIOT HU3KH
HeraTuBHUX (hakTopiB, BUKIMKaHUX nomupeHHsM naxaemii COVID-19. Bingbymnocs
3HIDKEHHS JIOXOJIIB BiJ] BAaHTQKHUX Ta MACAKUPCHKUX IEPEBE3CHb y MOPIBHSIHHI 3
2019 poxom Ha 10,3% Tta 58,3% BimmosigHo [1].
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