Electronic scientific and practical journal

INTELLECTUALIZATION OF LOGISTICS
AND SUPPLY CHAIN MANAGEMENT

#12 (2022) /,
April'22 //

WWW.SMART-SCM.ORG
ELI"I: ISSN 2708-3195
DOI.ORG/10.46783/SMART-SCM/2022-12

‘SS\' 27

08-3195
772 ?!:Ih“z 19005

[



Electronic scientific and practical collection

Eutlﬂ INTELLECTUALIZATION OF LOGISTICS

AND SUPPLY CHAIN MANAGEMENT

Electronic scientific and practical publication in economic sciences

ISSN 2708-3195
DO https://doi.org/10.46783/smart-scm/2022-12

Released 6 times a year

Ne 12 (2022)
April 2022

Kyiv - 2022



Founder: Viold Limited Liability Company

Editor in Chief: Hryhorak M. Yu. — Doctor of Economics, Ass. Professor.
Deputy editors-in-chief: Koulyk V. A. - PhD (Economics), Professor.
Marchuk V. Ye. — Doctor of Tech. Sci., Ass. Professor.

Technical editor: Harmash O. M. — PhD (Economics), Ass. Professor.
Executive Secretary: Davidenko V. V. - PhD (Economics), Ass. Professor.

Members of the Editorial Board:

SWIEKATOWSKI Ryszard - Doctor of Economics, Professor (Poland);
POSTAN M. Ya. — Doctor of Economics, Professor;

TRUSHKINA N. V. — PhD (Economics), Corresponding Member of the Academy;
KOLOSOK V. M. - Doctor of Economics, Professor;

ILCHENKO N. B. — Doctor of Economics, Ass. Professor;

SOLOMON D. I. — Doctor of Economics, Professor (Moldova);
ALKEMA V. H. — Doctor of Economics, Professor;

Henryk DZWIGOL - PhD (Economics), Professor (Poland);

SUMETS O. M. - Doctor of Economics, Ass. Professor;

STRELCOVA Stanislava — PhD (Economics), Ass. Professor, (Slovakia);
RISTVEJ Jozef (Mr.) PhD (Economics), Professor, (Slovakia);

ZAMIAR Zenon - Doctor of Economics, Professor, (Poland);
SMERICHEVSKA S. V. — Doctor of Economics, Professor;

GRITSENKO S. I. - Doctor of Economics, Professor;

KARPENKO O. O. - Doctor of Economics, Professor;

PATKOVSKYI S. A. - Business practitioner.

The electronic scientific and practical journal is registered in international scientometric data
bases, repositories and search engines. The main characteristic of the edition is the index of
scientometric data bases, which reflects the importance and effectiveness of scientific
publications using indicators such as quotation index, h-index and factor impact (the number of
quotations within two years after publishing).

In 2020, the International Center for Periodicals (ISSN International Center, Paris) included
the Electronic Scientific and Practical Edition "Intellectualization of Supply Chain Management" in
the international register of periodicals and provided it with a numerical code of international
identification: ISSN 2708-3195 (Online).

Recommended for dissemination on the Internet by the Academic Council of the
Department of Logistics NAU (No. 7 of February 26, 2020). Released 6 times a year. Editions
references are required. The view of the editorial board does not always coincide with that of the

authors.

t.me/smart_scm
facebook.com/Smart.SCM.org
twitter.com/ScmSmart

DOI: https://doi.org/10.46783/smart-scm/2022-12 Ten.: (063) 593-30-41
e-mail: support@smart-scm.org https://smart-scm.org



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org
Contents

INTRODUCTION 5

BUGAYKO D.O. PhD in Economics, Associate Professor, Vice - Director of
International Cooperation and Education Institute, Instructor of ICAO Institute,
Associate Professor of Logistics Dept. National Aviation University (Ukraine),
IERKOVSKA Y.M. Lawyer (Ukraine), BUGAYKO D.D. Student of Logistics Dept.
National Aviation University (Ukraine)

STRATEGIC MANAGEMENT OF AIRPORTS EFFICIENCY AND SAFETY IN THE PROCESS
OF AIR AND MULTIMODAL LOGISTICS TRANSPORTATIONS DEVELOPMENT
HRYHORAK M.Yu. Doctor of Economics, Associate Professor, Senior Research Fellow
in Institute of Cybernetics of the National Academy of Sciences of Ukraine (Ukraine),
ZALOZNOVA Yu. Corresponding Member of the NAS of Ukraine, Doctor of
Economics, Professor, Director (Head), Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (Ukraine), TRUSHKINA N.V. PhD
(Economics), Senior Research, Senior Research Fellow, Department of Regulatory
Policy and Entrepreneurship Development Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (Ukraine)

MODELING AS A TOOL OF STRATEGIC DEVELOPMENT OF THE REGIONAL LOGISTICS

SYSTEM - 18-35

GRITSENKO S.I. Doctor of Economics, Professor, Professor of Logistics Department

of National Aviation University (Ukraine), DOVGAN T.l. Students of Logistics
Department National Aviation University (Ukraine), NINICH V.Z. Students of Logistics
Department National Aviation University (Ukraine)

CLUSTER PROSPECTS OF THE USE OF UNMANNED AERIAL SYSTEMS IN SUPPORTING THE

LIVING ACTIVITY OF CRITICAL INDUSTRIES 36 -44

KULIK V.A. PhD (Economics), Professor, Professor of Logistics Department National
Aviation University, Honored Worker of National Education of Ukraine, Honorary
employee of aviation transport of Ukraine (Ukraine)), MARCHUK V.Ye. Doctor of
Engineering, Professor, Professor of Logistics Department National Aviation
University (Ukraine)), HARMASH O.M. PhD (Economics), Associate Professor,
Associate Professor of Logistics Department National Aviation University (Ukraine),
KARPUN 0.V. PhD (Economics), Associate Professor, Associate Professor of Logistics
Department National Aviation University (Ukraine)) PEREDERII N.M. PhD
(Economics), Associate Professor, Associate Professor of Logistics Department
National Aviation University (Ukraine)

SECURITY MANAGEMENT OF INTERMODAL TRANSPORTATION IN CONDITIONS OF
SUSTAINABLE DEVELOPMENT OF GLOBAL SUPPLY CHAINS 45 - 56

m This work is licensed under a Creative Commons Attribution 4.0 International License



The electronic scientifically and practical journal 18-35

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org
UDC 311.3:330.4:332.1+711:519.7:658.8 DOI: https://doi.org/10.46783/smart-scm/2022-12-2

JEL Classification: C50, C53, M31, 018, R10.
Received: 12 March 2022

Hryhorak M.Yu. Doctor of Economics, Associate Professor, Senior Research Fellow in
Institute of Cybernetics of the National Academy of Sciences of Ukraine (Ukraine)

ORCID - 0000-0002-5023-8602
Researcher ID -
Scopus author id: 57208222758

Zaloznova Yu. Corresponding Member of the NAS of Ukraine, Doctor of Economics,
Professor, Director (Head), Institute of Industrial Economics of the National Academy of Sciences
of Ukraine (Ukraine)

ORCID - 0000-0003-3106-1490
Researcher ID -
Scopus author id: - 57202317183

Trushkina N.V. PhD (Economics), Senior Research (, Senior Research Fellow, Department of
Regulatory Policy and Entrepreneurship Development Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (Ukraine)

ORCID - 0000-0002-6741-7738
Researcher ID - C-1441-2018
Scopus author id: - 57210808778

MODELING AS A TOOL OF STRATEGIC DEVELOPMENT
OF THE REGIONAL LOGISTICS SYSTEM

Hryhorak Mariia, Zaloznova Yuliya, Trushkina Nataliia. «<Modeling as a tool of strategic
development of the regional logistics system». The article examines the influence of the main factors of
production on the development of the regional logistics system (on the example of the Black Sea economic
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The analysis of the impact assessment of the main factors of production and their efficiency makes it
possible to develop strategic directions for the development of the transport and logistics system while taking
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Fpuzopak Mapis, 3anosxHoea lOnia, TpywkiHa Hamania. «ModenoeanHa AK iHcmpymeHm
cmpameziyH020 pO38UMKY pe2ioHaNbHOI No2icmuy4yHoi cucmemu». Y cmammi 00CniOXeHO 8nsus
OCHOBHUX (bakmopig 8upobHUUMBA HA PO3BUMOK pe2ioHAsIbHOI no2icmuyHoi cucmemu (Ha npuknadi
YopHOMOPCbKO20 eKOHOMIYH020 palioHy). 3pobreHO Npo2HO3HI OUIHKU akmopig 8upobHuymea ma
po3pobsieHo MoOesli eKOHOMIYHO20 3pOCMAHHA JI02iICMUYHOI cUCMeMU pezioHY 3 BUKOPUCMAHHAM eKOHOMIKO-
MamemMamuy4Ho20 iHcmpymeHmapito. Ha ocHosi nposedeHux po3paxyHKie 3pobsieHO BUCHOBOK NpPO
HeeghekmuBHICMb BUKOPUCMAHHA OCHOBHUX (hbakmopie e8upobHuymsa. Lle npu3gesno 00 3HUXEHHA
8aHMaxonepegeseHp y 102iCMUYHIU cucmemi.

AHani3 OYiHKU 8njusy OCHOBHUX (hakmopie supobHuymea ma ix egekmusHOCMi 0dE 3Mo2y
po3pobumu cmpameziyHi HaNPAMU po38UMKY MPAHCNOPMHO-/102iCMUYHOI cucmemu 3 ypaxy8aHHAM NEBHUX
3aKkoHoMipHocmedl. binew OemanbHulli aHaniz 6e3nocepedHbO HeideHMUpIKOBAHUX hakmopis, wWo
gusHa4yaromes egekm macwmaby, y momy d4ucii 32a0aHux euwje, ma pakmopis, nos’A3aHux i3
8NPOBAOXKEHHAM Cy4acHUX iHHo8ayil, 3eseHux, Yugposux mexHoa02ili ma OyiHKO0 MOoX/1ugocmel 8uxooy
Ha MiXXHAPOOHI PUHKU, POPMYBAHHAM AKICHO HOBUX MAPKeMUH208UX cmpameeili ma KaacmepHa mooesb
n102icmuyHoi dianeHocmi 8 HopHOMOPCbKOMY eKOHOMIYHOMY pe2ioHi.

Knioyoei crnoea: perioHasbHa €KOHOMIKa, NOFCTMYHA CUCTEMaA, OCOGNMBOCTI, 3aKOHOMIPHOCTI,
TeHAeHLii, cTpaTeriyHMin Po3BUTOK, CTpaTeryBaHHaA, pakTopy BUPOOHULTBA, IHCTPYMEHTU, CTAaTUCTUYHUN
aHanis, MofentoBaHHA, MOfAeNli €KOHOMIYHOrO 3POCTaHHA, MPOrHO3YyBaHHA, EKOHOMiKO-MaTeMaTUyHi
meToau.

puzopak Mapus, 3anosHoea Onus, TpywkuHa Hamanes. «<ModenupoeaHue KaK UHCMpyMeHmM

cmpameau4ecKozo noaucmu4yeckoli  cucmemel». B cmamee
paccmampugaemcs  8/1UAHUE OCHOBHbIX (haKkmopos npou3goocmsd HA pa3gumue pe2uoHasabHoU
Jio2ucmudeckoli cucmemsl (Ha npumepe YHepHOMOPCKO20 SKOHOMUYECK020 patioHa). BeinosiHeHbl npo2HO3HbIe
OUeHKU hakmopog npouszgoocmea u paspabomarsl Modesu 3KOHOMUYeCKo20 pocma Jsioaucmuyeckou

cucmemeol pe2cuoHda c ucnoJib308aHUeM SKOHOMUKO-Mamemamu4eckoeo annapamada. Ha ocHosaHuu pacdemos

passumus  peauoHasnbHoU

cOeniaH 861800 O HeahheKMUBHOCMU UCNO/Ib30BAHUA OCHOBHbIX haKmMopos npouzeoocmad. Imo Nnpuseso K
CHUXXEHUIO 2py30N0mMoKa 8 io2ucmuyeckoli cucmeme.

AHanu3 ouyeHKU 8030elicmeus OCHOBHbIX (hakmopos npou3soocmed U ux 3ggpekmusHocmu
nosgosigem paspabomams cmpamezuyecKkue HanpasieHus paszeumusa MpAaHcnopmMHo-02ucmuyeckol
cucmemsl € yyemom onpeoesieHHbIX 3aKkoHomepHocmel. boee 0emasnbHbIl aHANU3 HENOCPEOCMBEHHO He
8blIB/IEHHbIX (PaKMopos, onpedenAluux 3pgekm macwmabd, 8 MOM Yucie ynoMAHYMbIX 8bluwe, U
hakmopos, c8A3aHHbIX C BHEOpEHUEM COBpeMeHHbIX UHHOBAUUOHHbIX, 3e/1eHblX, Yuppossix mexHoao2ul u
OUeHKa B803MOXHOCMel 8bIX00a HA MexXOYyHAPOOHble pPbIHKU, (hOPMUPOBAHUE KA4eCmBeHHO HOB8bIX
MapkemuH208bIX cmpameeauli U KaacmepHas mooess sioeucmudeckol desmenbHocmu 8 YepHomMopckom
3KOHOMUYECKOM palioHe.

Knioyeeble cnoga: pervioHanbHasd 3KOHOMMKA, NOrUCTMYECKas cuctemMa, 0ocobeHHoCTH,
3aKOHOMEpPHOCTW, TEHAEHLMM, CTpaTerMyeckoe pasBuUTUE, CTpaTerMpoBaHue, ¢akTopbl NPOU3BOACTBA,
WHCTPYMEHTbI, CTaTUCTUYECKUI  aHanu3, MOAENUPOBAHME, MOAENN  SKOHOMMYECKOro  PoCTa,
NPOrHO31POBaHNE, 3KOHOMMNKO-MaTeMaTUYECKE METODI.

modernizing the transport infrastructure and
creating transport and logistics clusters as the

Introduction. The strategic task of
managing economic systems in the regions of

Ukraine is to improve the quality and
accessibility of transport and logistics
services, taking into account internal and
interregional ties. This can be achieved by

“core” of the regional logistics system in the
context of intensive development of the
single European transport space. Thisisin line
with the EU-Ukraine Association Agreement,
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which aims to develop a multimodal logistics
network linked to the Trans-European
Transport Network (TEN-T) and to improve
regional policy to better identify and evaluate
the effectiveness of infrastructure projects for
different types of transport.

Literature and researches review. The
study of issues related to the development of
scientific approaches (systemic, integrated,
logistics, etc.) in the theory of supply chain
management and organization of logistics
processes are: A. Beresford, S. Pettit, W.
Whittaker [1]; A. Gunasekaran [2]; L. Huemer
[3]; P. Blaik [4]; P. Kotler, K. Keller [5]; P. Murphy,
D. Wood [6]; D. Bowersox, D. Closs [7]; H.
Dzwigot [8-9]; A. Kwilinski [10-11]; Ye.
Krykavskyi et al. [12-14].

Theoretical and methodological
provisions and practical recommendations
for the formation of transport and logistics
clusters are reflected in the work of scientists,
in particular: J. Zrobek [15]; M. Szuster [16]; M.
Kruczek, Z. Zebrucki [17]; M. Frankowska [18];
R. Dmukhovski [19]; S. Hrytsenko [20].

Much attention is paid to domestic and
foreign researchers (V. Lyashenko, S. Ivanov,
Yu. Kharazishvili [21-23]; O. Nykyforuk, O.
Stasiuk, L. Chmyrova, N. Fediai [24-26]; S.
llchenko, H. Karpenko [27], A. Kwilinski [28]) is
devoted to the development of theoretical
and methodological and applied principles of
forming a management system for balanced
development of the market of logistics
services as part of the national logistics
system; identifying areas for improving the
efficiency of transport and logistics activities
and key tasks and priorities for the
development of the transport sector in
Ukraine; evaluation of indicators of innovative
development of the transport system of
Ukraine to substantiate strategic guidelines;
identification ~ of global trends in
digitalization, which include the use of big
data and cloud technologies, the spread of
the Internet of Things, the development of
robotics, the spread of 3D printing,
blockchain technology and crowdsourcing;
development of a functional scheme of digital
transformation of the transport sector in

18-35
v.12 (2022)
https://smart-scm.org

Ukraine; substantiation of conceptual
provisions of the strategy of development of
the transport system of Ukraine and measures
of the state policy of its realization.

Scientists (O. Bakaiev, L. Bazhan, L. Kaidan
et al. [29]; M. Denysenko, P. Levkovets, L.
Mykhailova [30]; A. Kolomytseva, V.
Yakovenko [31]; Yu. Goncharov, G. Kostyuk
[32]; R. Korobskyi, R. Snihur [33]; N.
Volosnikova [34]; O. Korniyetskyi [35]; V.
Sysoiev  [36]; Ye.  Aloshynskyi, V.
Meshcheriakov, H. Rudenko [37]; Z.
Sokolovska, V. Andriienko, I. Ivchenko et al.
[38]; Yu. Taranenko, |. Fedorenko [39]; V.
Vostriakova [40]; H. Prymachenko, K.
Yasenovskaya [41];V. Khoroshun, I. Naumenko
[42]; I. Ivchenko, B. Pietukhov [43]; N.
Potapova [44]; N. Makarenko [45]; V.
Samostian [46]) have proved that the theory
and practice of logistics systems require the
involvement of various economic and
mathematical and statistical tools for
modeling, continuous forecasting, control
and operational management of material,
financial, information, transport flows and
optimization of their movement.

l. Sakunova [47] considered the choice
and practical application of means of formal
description of material and information flows
of logistics systems as universal algorithmic
schemes that have a theoretically sound
conceptual basis and take into account the
stochastic nature of real systems.

Approaches to organizational modeling
of logistics processes are analyzed and an
improved method of distribution of
organizational support for the functioning of
logistics systems of enterprises is proposed,
which  includes conceptual, content,
technological and  reflective-evaluation
components (T. Kolodizeva, A. Panasyants
[48]).

Necessity and expediency of modeling
business processes of industrial enterprise are
substantiated, recommendations on
introduction of logistic management in its
activity are given, the theoretical and applied
model of target function of logistics of
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industrial enterprise is resulted (R. Larina, O.
Lukyanova [49]).

At the same time, the scientific literature
does not sufficiently study the impact of the
main factors of production and their
efficiency on the development of logistics
systems in Ukraine, taking into account
regional characteristics.

Aim and objectives. The purpose of this
article is to develop models of economic
growth of the regional logistics system using
economic and mathematical tools (on the
example of the Black Sea economic region).

The methodological basis of this study
are: statistical analysis, economic and
mathematical methods, factor models of the
production function, forecasting methods,
generalization.

Results, analysis and discussion.
Economic growth of the logistics system is

two-resource

18-35
v.12 (2022)
https://smart-scm.org

seen as long-term sustainable development,
which is determined by the increase in
production. The real economic growth of this
system is primarily due to its production
capacity and the main factors of production -
the resources of living and materialized labor.
Mathematical models of economic
growth [50-56] reflect the logical model that
characterizes economic growth as a process
of combining the main factors of production.
The essence of factor models of economic
growth is to determine the quantitative
relationships between the volume and
dynamics of production and the volume and
dynamics of factors of production. The most
common form of models of economic growth
are  two-resource and  multi-resource
production functions of the following type:

9, = AK*IP (1)

multi-resource
JA’t = AK*[PeY (2)
5, = AKOLPer @

where

Ve _ production volumes;
K — volumes of capital investments;

L- average annual number of employees;

X — a factor of scientific and technological progress and innovation;

! — time factor;

o B_ parameters of economic efficiency of the use of factors of production in ensuring

economic growth; coefficients of elasticity;

V- growth rates of production volumes as a result of the influence of unidentified factors
(institutional, scientific and technical, innovation, logistics [57-63], market, marketing [64-67],
investment and financial, environmental, information, etc.).

Approbation of models of economic
growth of the regional logistics system [68-
72] (in this case on the example of the Black
Sea economic region) is carried out on the

basis of indicators of changes in production

volumes and factors of production for 2012-
2020, which are given in Table 1.
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Table 1 - Changes in the volume of cargo shipments by the logistics system of the Black Sea
region and the main factors of economic development

Volumes of cargo transportation Capital investments Average number
Years by rail, road and sea ports (y), (in actual prices) (K), of full-time employees (L),
million tons million UAH thousand people
2012 198.1 4043.1 101.3
2013 197.0 2912.8 96.3
2014 198.3 3333.4 94.3
2015 205.9 3614.8 90.7
2016 201.3 4586.4 92.1
2017 206.7 5390.0 914
2018 219.8 5519.8 91.2
2019 218.2 5346.3 90.1
2020 216.5 4958.8 89.0

Source: compiled and calculated based on statistical information materials of the State Statistics Service
of Ukraine and the Main Departments of Statistics in Mykolayiv, Odesa and Kherson regions.

The two-factor model of the production
function is as follows:

a=0.1
F,aVy=1 =39 F,>F,
V2 = 5

The statistical reliability and accuracy of
the model ensure the objectivity of
meaningful conclusions on the assessment of
the impact of factors of production. For
example, the value of the parameter & =0.091
indicates that each percentage increase in
capital investment is accompanied by an
increase in production by 0.091%. For the
entire period from 2012 to 2020, there was a
fairly low level of capital investment
efficiency. In our opinion, this is due primarily
to the fact that about 90% of the annual
investment was invested in those facilities or
processes that have a fairly long level of
payback, or not directly related to the
expansion of production capacity logistics
system.

In the conditions of 2014-2020, due to the
significant disruption of transport links and
connections with Russia, such a low level of

efficiency can be associated with both small
capital investments and the loss of significant
volumes of traffic.

The coefficient of elasticity of the factor
that determines the cost-effectiveness of

living labor p =-0.378, ie determines, at first
glance, the feedback.

But given that the factor L (average
number of full-time employees) has a
declining trend, its meaningful interpretation
will be as follows: each percentage decrease
in the number is accompanied by an increase
in production by 0.378%, i.e. this increase is
due to increased productivity.

However, in
(a+\B\ =0.091+ 0.378:0.469<1) shows that

the transport and logistics system has
developed a deintensive rate of economic
growth.

general
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The identified two-factor model of
economic growth (4) can be used for forecast
estimates of output for the short term (until
2023), provided, first, maintaining the levels
of efficiency in the use of production
resources, which developed in 2012-2020
(= 0.091; = -0.378), then, secondly, the
tendency to change directly the resources of
production.

Forecast estimates and optimal models of
their approximation are given in Table 2.
According to forecast estimates, in three years
(as of 2023) the volume of shipments by the
logistics system may increase to 223.7 million
tons, ie only by 3.3%. This assessment of
development prospects is quite pessimistic —

18-35
v.12 (2022)
https://smart-scm.org

in practice, the system may enter a period of
stagnation, but not development. To identify
the reasons and conditions for overcoming
such a pessimistic outlook, it is necessary to
further determine the factors that ensure
economic growth.

Based on the identified model, economic
growth can be broken down into components
- as a result of the efficiency of factors of

production (T42) and due to the scale of
production, which accumulates the influence
of all factors not included in the model
T

( macum. ):

T =) T TP ()

Ty = TKL . T.Macmm.; Tﬂmcmm. ==

T, (6)

Tkr

Table 2 - Forecast estimates of factors of production and models for their determination

Forecasting model, Forecast values of the
Factors of production relative approximation gg;é indicator by years
error (€5, ) 2021 2022 2023
Integrated
Capital investments (X ), a“m]fegress'on.m‘_’de' 49588 | 5036.2 | 5114.7 | 51945
UAH million of Box-Jenkins;
Eion, =5.7%
Average number of full-time Integrated
employees of enterprises auroregression model
in the field of transport of Box-Jenkins; 89.0 88.0 87.0 86.1
and warehousing (L), €ion. =1.5%
thousand people
Volumes of cargo shipment by Model of production
the logistics system ( 3,), function: 216.5 2189 | 2214 | 2237
million tons y, =530185- K. 707

Source: compiled and calculated by the authors

Statistical methods of modeling time
series are based on the definition of the initial
components that form the change of levels of
time series. In most cases, the levels of time

series (yf) can be represented as the sum of
components that reflect the regularity and
randomness of the laws of development:
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ytzf(t)+l/t+St+8t' (7

Vi
S

- periodic component;
t — seasonal component;

€1 _ random component.

In turn, the formation of long-term or
deterministic evolution of development is
determined by the laws of three types: the
inertia of development, the inertia of the
relationship between successive levels and
the inertia of the relationship between the

indicator under study (Y1) and external
factors. The determined regularities are
modeled on the basis of trend models (inertia
of development), autoregressive (inertia of
interrelation between successive levels) and
regressive (paired or multiple) in the presence
of external factors [54].

According to the meaningful analysis of
time series, which assess the change in
turnover, we can assume that the main
components of the formation of trends are
related to two components - the inertia of
development and the inertia of the
relationships between successive levels.
Under these conditions, trend and mixed

- long-term development trend, which is determined by time or previous levels;

autoregressive models are used to model
time series. When applying trend models, the
parameters are unchanged for the entire
period for which the values of the levels are
given.

But with a fairly long period of
observation, and especially if the external
conditions for the formation of time series
levels change significantly, it is reasonable to
assume that the parameters of the models can
change throughout the period. In this case,
the original trend models can be represented
as follows. For example, a linear trend is used

, v, = +
to model the main trend: V¢ ~ %0 alt. In

turn, we assume that the parameter also
changes annually by a linear function, i.e.

ap=by+b;t .Then the general trend model
of this series of dynamics will correspond to
the parabolic model of the following form:

P, =ay+(by +bit)t =ay+byt+bt’ ®)

Modeling of the autoregressive
component in most cases is based on the use
of integrated autoregressive models — Box-
Jenkins model or ARIX model and OLYMPUS
model as a modified version of ARIX/ARMA
model [50-56].

The choice of the optimal variant is based
on the combination of the meaningful
analysis of the model parameters and the
formal approximation criteria by the
following combination of them:

. A2
least value of least squares criterion _min 3y, =y )",

the smallest value of the relative error of the approximation -

Egion. £15’0% ;

MINEgion. thus

F
the greatest value of the Fischer-Snedekor criterion, thus =~ 7 > Fa, where:

Vi _ calculated (theoretical) values of the levels of a number of dynamics;
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! _ serial number of the year; t=1, n.

1 — length of observation period;

p, Fa - respectively, the estimated and tabular value of the F -criterion;
& — the level of reliability of the model.

According to the above algorithms, the turnover of the Odessa Railway and road
estimated estimates of all indicators of freight transport are given in Table 3.

Table 3 — Forecast models and forecasting results for 2021-2023

Forecast values of the
indicator by years
2021 | 2022 | 2023

Optimal model of Fact

Indicator, symbols approximation (&, ) 2020

Railway transport — Odesa railway
Parabolic trend:

Shipment of goods (7 ), $1=2555+0,5720-0011¢% 319 22 | 323 | 324
million tons by, = 6,6% F, =28
BIOH. D70y L1p =
_ P, = 49,68 + 2,261 -
E‘rlf'lgh:ktumover L2) 01061} e5ioy, = 4.3%; 58.7 57.4 56.0 54.3
lon tkm _
F,=507

Road transport
Volumes of cargo transportation | y; =73,37-3,025t + 0,141t

61.2 62.8 64.7 66.9

in the area ( y3), million tons Egion, = 47% F, =60
including; Auroregression model
" of Box-Jenkins; 29.8 30.1 30.5 30.8
Odesa region (y4) b = 7 A%
, 5o = 3486~ 2,903t +0,141t7
Mykolaiv ( ys) Y3 245 263 | 283 | 307

Egion. = 4170, Fp,=47
Autoregressive model

Kherson ( vs) (AM) OLYMPUS; 135 13.0 12.8 12.9
geidn.:7’1%; Fp =31
Logarithmic trend:
Cargo turnover of the Black Y7 =2779,04 +1274,421nt
Sea region ( y,), million tkm b = 6.9% 6312.5 | 6389.7 | 6462.6 | 6531.5
F, =601
including: yg =1123,22+762,5Int
Odesa region (vg) buton. = 93% F, = 19,5 3237.3 | 32835 | 3327.1 | 3368.1
Integrated
Mykolaiv ( yg) auroregression model; | 14838 | 1522.4 | 1506.2 | 1514.0
Esion. = 8,9% F, =182
Integrated
Kherson (y7¢) auroregression model; | 13615 | 1312.0 | 1363.4 | 1363.9

Egion. = 5.9% F, =16

Source: compiled and calculated based on statistical information materials of the State Statistics Service
of Ukraine and the Main Departments of Statistics in Mykolayiv, Odesa and Kherson regions.
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correspond to the laws of change of the
parabolic trend, which is given to the model:

5 =2555+0.572t-0,011t7; 9)
o=1
foion, =6:0%; F, =282, F v, =2 }=2815 F,>F,
v,=11

This equation meets the criteria of
statistical accuracy (Esion. §]5’0%) and
reliability (FP>F0‘, npu &= 0.1y which
ensures the objectivity of forecast estimates
for short-term bias (up to five years). As can be
seen from the above estimates, the volume of
cargo shipments by Odessa Railway is
practically not growing — the average annual
growth rate will be only 0.63%. A similar
pattern has developed in terms of freight
turnover, but with a slight regressive trend -
by 2023, it is possible to fall by 1.8% annually.
A comparison of the patterns of change in the
volume of shipments and cargo turnover
shows that in the coming years the distance
of shipments will decrease. For example, as of
2018, the average distance was about 1890
km, and according to forecasts, they will
decrease by an average of 200-220 km and
will be 1670 km. Approximately the same
situation has developed with the volume of
road transport of the Black Sea economic
region. On volumes of transportation of
freights as a whole across area insignificant
growth is possible, — only on 4% thus the
greatest rates of growth, can develop on the
Nikolaev region — almost on 44,1%. In the
Odessa region, growth of 6.2% is possible.
According to Kherson, according to forecast
estimates, there are negative trends that
could lead to a decrease in freight traffic by
2023 by almost 8%.

Forecast estimates of changes in the
volume of freight turnover by road both in the
Black Sea economic region as a whole and in
some of its regions (Table 3) show that given

the current trends, there will be a reduction —
the average annual rate of decline for the next
five years will range from 97.5 to 99.0%. Based
on the fact that there are positive trends in the
volume of traffic, this pattern indicates a
simultaneous reduction in the distance of
their transportation.

In general, the railway and road transport
of the Black Sea economic region, according
to the forecast estimates of traffic and freight
turnover, shows that there are almost no
positive changes. Even those insignificant
positive tendencies testify that if those
conditions of functioning of these types of
transport remain, the resources of their
development are practically exhausted. This
situation leads to the formation of strategic
programs for the transformation of the
transport and logistics system, primarily
related to ensuring the investment
attractiveness of transport and logistics,
development of infrastructure projects using
innovative and information technologies and
more.

An important place in the transport
connection of the Black Sea economic region
is occupied by sea transport. According to
forecast estimates, which are given in Table 4,
the total volume of cargo handling by
stevedoring companies in the district as a
whole will increase by 2023 by almost a third
(+ 28.7%) with an annual growth rate of
105.2%. But this increase will be provided as a
result of a significant increase in volumes at
three seaports: the Black Sea, Mykolaiv and
Odessa.
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Table 4 - Forecast estimates of the total volume of cargo handling by stevedoring companies
in the seaports of the Black Sea Economic Region

Seanors Forecasting model, relative Fact Forecast vaIue;ec;fr;he indicator by
approximation error (&, ) 2020 — ) 503
lzmail (y;;), Integrated autoregression model
thousand tons OLYMPUS; ¢,.,, = 88% 4257.7 4373.8 4533.8 4628.7
Black Sea (y;>), Parabolic trend:
thousand tons yi2 =1906322- 17583t+ | 257886 | 293198 | 33407.8 | 380525
278,41,
Mykolaiv ( y;3), Integrated autoregression model
thousand tons of Box-Jenkins; ., = 57% 38992.1 | 421715 | 45030.2 | 47756.0
Odessa (¥74), Integrated autoregression model
: 26657.2 | 25250. 22704.7 | 24017.
thousand tons OLYMPUS; ¢,5,,. = 3.0% 665 5250.5 0 017.6
Rhine (y;5), Integrated autoregressive model
thousand tons OLYMPUS; ¢, = 4,5% 1148.2 1119.9 1139.9 1148.6
Kherson (y;¢ ), Integrated autoregression model
thousand tons OLYMPUS; ¢, = 4,6% 2829.6 2729.5 2662.2 2586.2
South (y;7), Integrated autoregression model
thousand tons of Box-Jenkins; z,., =7.5% 41987.3 | 41752.0 | 415209 | 41290.6
Total (Z), Additive model:
thousand tons 2=yt yntyit
141660.7 | 144217.0 | 151000.0 | 159480.2
tViatyistyiet
+y17,(10)

Source: compiled and calculated based on information materials of the Seaports Administration of
Ukraine.

At the same time, the greatest potential
opportunities for increasing the volume of
cargo processing were in the seaport of
Chernomorsk - by 76.7% and Mykolaiv - by
63.5%. At the same time, other ports (Izmail,
Rhine, Kherson and South) have developed
negative trends that could lead to a
significant reduction in processing volumes.
Thus, in the port of Kherson, this decline could
reach almost 16%, in the Rhine - by 13.8%. A
decrease of 3.3% and 1.2%, respectively, in
the Southern and Izmail seaports. According
to the above calculations, it can be concluded
that the prospects of the Rhine and Kherson
seaports for this type of activity are virtually
absent, the redistribution will take place in
favor of more powerful, such as Mykolaiv,
Black Sea and Odessa.

In terms of volumes of export cargo
processing by stevedoring companies, some
seaports also have multi-vector trends of
change. export cargoes at the Nikolaev
seaport, about 40% of their growth can be
achieved in the port of Kherson and the Black
Sea, at 8% will increase volumes in the ports
of South and Odessa. Prospects for the
processing of export cargo in the Rhine port
are practically lost. As a result of certain
changes the structure on separate ports also
changes, thus the share of the Nikolaev
seaport in total volume of processing of
export cargoes will change by almost 11%.

The dynamics of changes in the indicators
that characterize the volume of processing of
imported goods by stevedoring companies,
shows that their regularity is significantly
related to the events of 2014-2020, when
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there was a significant decline in all seaports
in the area. Some of them have a fairly high
level of variation. For these reasons, most
models do not meet the criteria of statistical
accuracy and reliability - these are models for
ports such as Izmail, Black Sea, Rhine and
Kherson.

Therefore, a meaningful analysis of
models that can be used for forecast
estimates is conducted only on those that
meet the above criteria. The total volumes of
processing of imported cargo in the Black Sea
economic region as a whole are
approximated on the basis of the integrated
autoregressive model, which is calculated
according to the algorithm of the OLYMPUS
model with a relative error of 10.6%. These
conditions ensure the objectivity and
reliability of forecast estimates for the period
up to 2023. According to estimates, the
volume of processing may increase by 44.4%
or 7.6% annually, and as of 2023 to reach
32,812.4 thousand tons. Quite high growth
rates are in the South Port (150.0%), Mykolaiv
(117.0%) and Odessa (105.1%). On the other
hand, the statistical inaccuracy of individual
models does not make it possible to assess
changes in the structure of individual ports in
the processing of imported cargo.

The next type of transport work is related
to the volume of processing of transit cargo
by stevedoring companies in the seaports of
the Black Sea economic region. Initial data
show that as of 2018, the port of Kherson does
not perform these types of work, so it will be
excluded from the general analysis of trends
and forecasts. Due to the unreliability of the
models for the port of Mykolaiv and the Black
Sea, the estimated estimates of changes in
volumes are questionable and excluded from
the substantive analysis. The determined
forecast estimates of volumes of transit cargo
handling by stevedoring companies by all
seaports indicate their general reduction in
the following years by 2.4% with an annual
decline in volumes of 0.5%. The largest
decrease may occur in the port of Odessa - by
almost 40.7%, ie the annual decline during
2018-2023 will be about 10%, 18.5%
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reduction in the volume of transit cargo
processing in the Rhine, and 15.4% - by South
port. At the same time in Izmail it is possible
to increase these types of work by 18.6%.

Conclusions. These calculations confirm
the conclusions about the inefficiency of the
main factors of production. The average rate
of decline in freight traffic throughout the
regional logistics system for 2012-2020 due to
reduced efficiency in the use of basic factors
of production is 79.3%. Thus, the main growth
factors are not related to these factors at all -
they provide an increase in freight traffic by
37.7%.

Based on the above, we can conclude the
following. Analytical assessment of the
impact of the main factors of production and
their efficiency provides an opportunity to
develop strategic directions for the
development of the regional logistics system,
but taking into account certain features,
patterns and trends. It is necessary to carry out
a more detailed diagnosis and analysis of
directly unidentified factors that generally
determine the effect of scale. Among them, as
mentioned above, are factors related to the
introduction of modern innovation and
technology, “green”, digital technologies,
assessing opportunities to enter international
markets, the formation of fundamentally new
marketing strategies and cluster model of
logistics in the Black Sea region. However, this
requires the creation of appropriate
institutional conditions, namely:

to improve the legal regulation of the
development of the transport sector and the
organization of logistics activities, taking into
account the regional component;

to develop a Strategy for integrated
development of the regional logistics system
based on the modernization of transport
infrastructure and the creation of a transport
and logistics cluster;

to increase the efficiency of the
organization of logistics activities and the
functioning of port infrastructure in sea trade
ports;

to form optimal multimodal logistics
chains and to substantiate the regional cluster
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model of organization of logistics activities in
the Black Sea economic region;

to develop and implement an
organizational and economic mechanism for
managing the development of the logistics
system of the economic region using the tools
of digital logistics and green logistics;

to improve the mechanism of financial
support for the development of transport and
logistics system through the use of financial
instruments such as venture capital,
crowdfunding, factoring, international public-

private partnership based on private
investment, credit institutions, foreign
investment resources, grants  from

international financial organizations.

The Public-Private  Partnership in
Infrastructure survey, conducted by the
Center for Transport Strategies and Deloitte,
shows that 85% of respondents (experts from
international financial organizations (IFls),
shippers, and current port and railway
operators control more than 90% of Ukraine's
freight traffic). ) consider attracting private
capital as a key goal of public-private
partnership (PPP) for the development of
large infrastructure projects. 77% of
respondents consider PPP as an option when
the state cannot implement the project on its
own. Other project objectives include
improving the quality of infrastructure (35%);
reduction of corruption (35%); improving the
level and quality of infrastructure services
(31%); reduction of project cost (19%);
reduction of the level of state risks and
simplification of implementation (12%).

All participants in the transport services
market recognize PPP as the best mechanism
for financing projects. However, the
respondents did not agree on the advantages
of PPP compared to budget funding.
Shippers, port operators and MFls call the
most significant factor in reducing the risks of
inefficient and excessive spending of budget
funds (58% of experts); railway operators —
rapid implementation of  transport
infrastructure modernization plans (46%). At
the same time, 35% of respondents say that
PPP will be an important factor in increasing
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the investment attractiveness of the country.
46% of respondents consider the quality of
constructed  facilities and terms of
implementation to be clear advantages. Also,
business (50% of respondents) prefers PPP as
the most transparent investment mechanism
compared to the budget, but MFIs do not
share this view.

It should be noted that 85% of
respondents say that sea and river ports have
the highest potential for PPP development in
Ukraine. 65% of respondents see the
development of PPP in the railway industry;
54% - in the field of road transport. And only
27% named airports and 8% - municipal
transport.

The majority of respondents (92%) call
concession the main form of partnership
between the state and business: port
operators and MFIs (100%), shippers (89%),
railway operators (83%). Despite the fact that
the concession is recognized as a priority tool,
for each infrastructure project the choice of
cooperation mechanism should be individual:
50% of respondents consider the optimal
form of PPP joint activity; 44% - property
lease; 35% - privatization of state property. At
the same time, 23% of respondents agree that
the management of state property is not the
best example of PPP.

According to the results of the study
“Improving the management of the port
industry of Ukraine” conducted by the World
Bank, for the management of the port
industry in the regions it is advisable to
implement the “Port Landlord” model used in
some countries (e.g. Antwerp, Rotterdam,
Singapore). This management model
provides for the existence of a port
administration that controls port property,
which allows it to develop land use policy and
consistent planning, transferring access to
property to service providers and investors
through contracts (concessions).

The Port Landlord model is based on the
following principles: the port administration,
which has ownership or otherwise controls
the use of port areas, is responsible for the
planning and integrated development of
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ports; private operators carry out stevedoring
activities under a concession or lease
agreement for assets and land with the port
administration.

Implementation of the mechanism of
international-private-public partnership will
contribute to the successful planning of
transport infrastructure development and the
provision of integrated multimodal logistics
services in the Black Sea economic region;
effective provision of connectivity between
different modes of transport and their
integration with cities and local communities;
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increasing the economic potential of
transport and logistics infrastructure facilities
to attract private investment; reducing the
cost of organizing logistics activities in the
region.

Prospects for further research are to
substantiate the theoretical and
methodological foundations of strategizing
the development of the national logistics
system of Ukraine, taking into account world
practice.

References

1. Beresford, A. K. C,, Pettit, S. J., Whittaker, W. (2005). Improving supply chain performance
through quality management in a global distribution environment. International Journal of
Services and Operations Management, 1(1), 75-89. https://doi.org/10.1504/ 1JSOM.2005.006319.

2. Gunasekaran, A. (2005). Editorial: New service and manufacturing environments:
challenges for operations management researchers and practitioners. International Journal of
Services and Operations Management, 1(1), 1-6. https://doi.org/10.1504/1JSOM.2005.006313.

3. Huemer, L. (2006). Supply Management: Value creation, coordination and positioning in
supply relationships. Long Range Planning, 39(2), 133-153. DOI: 10.1016/j.Irp.2006.04.005.

4. Blaik, P. (2010). Logistyka. Koncepcja zintegrowanego zarzadzania. Warszawa: Polskie

Wydawnictwo Ekonomiczne.

5. Kotler, P., Keller, K. L. (2014). Marketing Management. 14th ed. Upper Saddle River, New

Jersey: Prentice Hall.

6. Murphy, P. R, Wood, D. F. (2017). Sovremennaja logistika [Modern Logistic]. 8th ed.

Moscow: I. D. Williams LLC. (in Russia)

7. Bowersox, D. J, Closs, D. J. (2017). Logistika: integrirovannaja cep' postavok [Logistic:
Integrated Supply Chain]. 2nd ed. Moscow: Olymp-Business. (in Russia)

8. Dzwigot, H., Dzwigot-Barosz, M. (2018). Scientific research methodology in management
sciences. Financial and credit activity: problems of theory and practice, 2(25), 424-437.

9. Dzwigot, H. (2019). Research methods and techniques in new management trends:
research results. Virtual Economics, 2(1), 31-48. https://doi.org/10.34021/ve.2019.02.01(2).

10. Kwilinski, A. (2018). Mechanism of modernization of industrial sphere of industrial
enterprise in accordance with requirements of the information economy. Marketing and
Management of Innovations, 4, 116-128. https://doi.org/10.21272/mmi.2018.4-11.

11. Kwilinski, A. (2018). Mechanism for assessing the competitiveness of an industrial
enterprise in the information economy. Research Papers in Economics and Finance, 3(1), 7-16.

https://doi.org/10.18559/ref.2018.1.1.

12. Krykavskyi, Ye.V., Pokhylchenko, O.A. Chornopyska, N.V. et al. (2014). Ekonomika
lohistyky [Economics of logistics]. Lviv: Lviv Polytechnic Publishing House. (in Ukrainian)



The electronic scientifically and practical journal 18-35
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org

13. Krykavskyi, Ye.V., Vasyltsiv, N.M., Falovych, V.A. (2015). Materialni potoky u lohistytsi
promyslovoho pidpryiemstva [Material flows in the logistics of an industrial enterprise]. Lviv: Lviv
Polytechnic Publishing House. (in Ukrainian)

14. Krykavskyi, Ye., Liulchak, Z., Tsyran, Ya., Petetskyi, I. (2015). Partnerski vidnosyny na rynku
B2B ta B2C [Partnerships in the B2B and B2C market]. Lviv: Lviv Polytechnic Publishing House. (in
Ukrainian)

15. Zrobek, J. (2011). Marketing w klastrach logistycznych. Acta Universitatis Lodziennsis.
Folia Oeconomica, 251, 5-16.

16. Szuster, M. (2012). Rola klastrow we wspieraniu innowacyjnosci [The role of clusters in
innovation supporting]. Ekonomiczne Problemy Uslug, 94, 311-325.

17. Kruczek, M., Zebrucki, Z. (2014). Koncepcja klastrow logistycznych. Zeszyty naukowe
Politechniki Slaskiej. Ser.: Organizacja i zarzadzanie, 70, 229-241.

18. Frankowska, M. (2015). Klastry logistyczne jako ogniwa globalnych lancuchow dostaw.
Logistyka, 3, 5633-5637.

19. Dmukhovski, R. (2019). Poniattia lohistychnykh klasteriv ta efektyvnosti ekonomichnykh
pidpryiemstv [The concept of logistics clusters and efficiency of economic enterprises]. Journal of
the European Economy, 18(3(70)), 296-306. https://doi.org/10.35774/ jec2019.03.351. (in
Ukrainian)

20. Hrytsenko, S. I. (2019). Modeliuvannia systemy tsinnostei ekolantsiuha postachan yak
dominanta transportno-lohistychnykh klasteriv [Modeling the system of values of the ecological
supply chain as the dominant transport and logistics clusters]. Bulletin of Economic Science of
Ukraine, 1(36), 31-34. (in Ukrainian)

21. Kharazishvili, Yu.M., Lyashenko, V.I. (2017). Problemy otsinky ta intehralni indeksy staloho
rozvytku promyslovosti Ukrainy z pozytsii ekonomichnoi bezpeky [Evaluation problems and
integrated indices of sustainable development of Ukrainian industry from the standpoint of
economic security]. Economy of Ukraine, 2, 3-23. (in Ukrainian)

22. lvanov, S. V., Kharazishvili, Ju. M. (2017). Innovacijni faktory rozvytku transportnoji
systemy Ukrajiny [Innovative factors of development of the transport system of Ukraine]. Bulletin
of Economic Science of Ukraine, 2, 47-55. (in Ukrainian)

23. Kharazishvili, Yu.M. (2019). Systemna bezpeka staloho rozvytku: instrumentarii otsinky,
rezervy ta stratehichni stsenarii realizatsii [System security of sustainable development:
assessment tools, reserves and strategic implementation scenarios]. Kyiv: Institute of Industrial
Economics of the NAS of Ukraine. (in Ukrainian)

24. Nykyforuk, O. I. (2014). Modernizatsiia nazemnykh transportnykh system Ukrainy
[Modernization of land transport systems of Ukraine]. Kyiv: Institute of Economics and Forecasting
of NAS of Ukraine. (in Ukrainian)

25. Nykyforuk, O. I. (Ed.) (2017). Rozvytok infrastrukturnykh sektoriv yak chynnyk realizatsii
priorytetnykh napriamiv ekonomichnoi polityky Ukrainy [Development of infrastructure sectors
as a factor of realization of priority directions of economic policy of Ukraine]: collective
monograph. Kyiv: Institute of Economics and Forecasting of NAS of Ukraine. (in Ukrainian)

26. Nykyforuk, O. I., Stasiuk, O. M., Chmyrova, L. Yu., Fediai, N. O. (2019). Tsyfrovizatsiia v
transportnomu sektori: tendentsii ta indykatory rozvytku. Chastyna 1 [Digitization in the transport



The electronic scientifically and practical journal 18-35
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org

sector: trends and indicators of development. Part 1]. Statistics of Ukraine, 3, 70-81.
https://doi.org/10.31767/s5u.3(86)2019.03.08. (in Ukrainian)

27. lichenko, S. V., Karpenko, H. Yu. (2017). Assessment of the transport infrastructure impact
on the regional development. Economic Innovations, vol. 65 (pp. 67-72). Odessa: IPMEER NAS of
Ukraine. https://doi.org/10.31520/€i.2017.19.3(65).67-72.

28. Kwilinski, A. (2019). Implementation of Blockchain Technology in Accounting Sphere.
Academy of Accounting and Financial Studies Journal, 23(SI2), 1-6. Retrieved from
https://www.abacademies.org/articles/Implementation-of-Blockchain-Technology-in-
Accounting-Sphere-1528-2635-23-SI-2-412.pdf (accessed 27 March 2022).

29. Bakaiev, 0.0., Bazhan, L., Kaidan, L.. et al. (2007). Ekonomiko-matematychne
modeliuvannia i informatsiini tekhnolohii v upravlinni ekonomichnymy systemamy riznykh rivniv
iierarkhii [Economic and mathematical modeling and information technologies in the
management of economic systems of different levels of the hierarchy]. Kyiv: Lohos. (in Ukrainian)

30. Denysenko, M.P., Levkovets, P.R., Mykhailova, L.I. (2012). Orhanizatsiia ta proektuvannia
lohistychnykh system [Organization and design of logistics systems]. Kyiv: Center for Educational
Literature. (in Ukrainian)

31. Kolomytseva, A.O., Yakovenko, V.S. (2012). Modeliuvannia protsesiv optymalnoho
upravlinnia lohistychnymy rozpodilchymy systemamy [Modeling of processes of optimal
management of logistics distribution systems]. Business Inform, 7, 18-21. (in Ukrainian)

32. Goncharov, Yu.V., Kostyuk, G.V. (2012). Metodolohichni aspekty formuvannia
lohistychnoi systemy na pidpryiemstvakh lehkoi promyslovosti [Methodological aspects of the
formation of the logistics system in light industry enterprises]. The Problems of Economy, 3, 97-
107. (in Ukrainian)

33. Korobskyi, R.V., Snihur, R\V. (2012). Osnovni aspekty imitatsiinoho modeliuvannia u
suchasnykh ekonomichnykh systemakh [The main aspects of simulation in modern economic
systems]. Aktualni problemy ekonomichnoho i sotsialnoho rehionu - Current issues of economic
and social region, 159-164. (in Ukrainian)

34. Volosnikova, N.M. (2013). Imitatsiine modeliuvannia yak instrument optymizatsii
prymyrennia lohistychnykh pidsystem [Simulation modeling as a tool for optimizing the
reconciliation of logistics subsystems]. Bulletin of Socio-Economic Research, 1(48), 189-195. (in
Ukrainian)

35. Korniyetskyi, O.V. (2014). Lohistychna systema rozpodilu produktsii v umovakh
transportno-lohistychnoho kompleksu [Logistic system of product distribution in terms of
transport and logistics complex]. Economic analysis: collection sciencific works (pp. 35-41).
Ternopil: Publishing and Printing Center of Ternopil National University of Economics "
“Ekonomichna dumka”, vol. 17, no. 3. (in Ukrainian)

36. Sysoiev, V.V. (2015). Kontseptsiia modeliuvannia lohistychnoho upravlinnia
postachanniam syl sektoru bezpeky i oborony derzhavy [The Concept of Simulating the Logistics
Management of Supplying the Forces of the State Security and Defense Sector]. The Problems of
Economy, 3, 342-351. (in Ukrainian)

37. Aloshynskyi, Ye.S., Meshcheriakov, V.V., Rudenko, H.S. (2016). Development of methods
for increase of work indices of logistic chain within transport and logistics cluster. Technology
audit and production reserves, 5/2(31), 48-52.



The electronic scientifically and practical journal 18-35
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org

38. Sokolovska, Z.M., Andriienko, V.M., Ivchenko, I.Yu. et al. (2016). Matematychne ta
kompiuterne modeliuvannia ekonomichnykh protsesiv [Mathematical and computer modeling of
economic processes]. Odesa: Astroprynt. (in Ukrainian)

39. Taranenko, Yu., Fedorenko, I. (2016). Imitatsiine modeliuvannia lohistychnykh protsesiv
[Simulation modeling of logistics processes]. Bulletin of the Taras Shevchenko National University
of Kyiv, 8(185), 38-44. https://doi.org/10.17721/1728-2667.2016/185-8/5. (in Ukrainian)

40. Vostriakova, V. (2017). Metodychni pidkhody modeliuvannia ta analizu lohistychnykh
system rozpodilu produktsii APK [Methodical approaches to modeling and analysis of logistics
systems for the distribution of agricultural products]. Agrosvit, 11, 56-61. (in Ukrainian)

41. Prymachenko, H. Yasenovskaya, K. (2018). Modeliuvannia lohistychnoi systemy
upravlinnia shvydkisnymy zaliznychnymy perevezenniamy [Modeling of logistics system of high-
speed railway transportation management]. Collection of scientific works of the Ukrainian State
University of Railway Transport (pp. 127-136). Kharkiv: USURT, iss. 180. (in Ukrainian)

42. Khoroshun, V.V, Naumenko, I.A. (2018). Economic and mathematical methods and
models for forecasting sales logistics of a commercial enterprise. Black Sea Economic Studies, 28-
2, 179-183. (in Ukrainian)

43. Ivchenko, I.Yu., Pietukhov, B.V. (2018). Modeliuvannia lohistychnykh system [Modeling of
logistics systems]. Ekonomichna kibernetyka: teoriia, praktyka ta napriamky rozvytku [Economic
cybernetics: theory, practice and directions of development]: materials of Scientific and Practice
Conference (Odesa, November 28-29, 2018) (pp. 69-71). Odesa: Odesa Polytechnic State
University. (in Ukrainian)

44, Potapova, N.A. (2019). Prohnozuvannia dynamiky potochnykh lohistychnykh
materialnykh vytrat silskoho hospodarstva Ukrainy [Forecasting the dynamics of current logistical
material costs of agriculture in Ukraine]. Economy. Finances. Management: current issues of
science and practice, 4, 41-52. (in Ukrainian)

45. Makarenko, N. (2020). Modeliuvannia stsenariiv rozvytku lohistychnykh system ahrarnykh
pidpryiemstv [Modeling of scenarios for the development of logistics systems of agricultural
enterprises]. Bulletin of Sumy National Agrarian University. Ser.. Economics and Management,
3(85), 61-68. (in Ukrainian)

46. Samostian, V. (2020). Efektyvne vykorystannia pidkhodiv dlia imitatsiinoho
modeliuvannia lohistychnykh protsesiv [Efficient use of approaches for simulation modeling of
logistics processes]. Modern technologies in mechanical engineering and transport, 2(15), 127-
133. https://doi.org/10.36910/automash.v2i15.400 (in Ukrainin)

47. Sakunova, I.S. (2009). Imitatsiine modeliuvannia v zadachakh doslidzhennia materialnykh
potokiv lohistychnykh system [Simulation modeling in the problems of research of material flows
of logistics systems]. Ekonomiko-matematychne modeliuvannia sotsialno-ekonomichnykh
system [Economic and mathematical modeling of socio-economic systems]: a collection of
scientific papers (pp. 91-114). Kyiv: ISTCITIS, iss. 14. (in Ukrainian)

48. Kolodizeva, T.A., Panasyants, A.S. (2012). Modeliuvannia orhanizatsiinoho
zabezpechennia funktsionuvannia lohistychnykh system promyslovykh pidpryiemstv [Modeling
of Organizational Support for Logistical System Enterprise Functioning]. Business Inform, 10, 254-
259. (in Ukrainian)

49. Larina, R.R, Lukyanova, O.Y. (2013). Modeliuvannia biznes-protsesiv promyslovoho
pidpryiemstva v napriamku rozvytku yoho lohistychnoho menedzhmentu [Modeling of business



The electronic scientifically and practical journal 18-35
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org

processes of an industrial enterprise in the direction of development of its logistics management].
Ekonomika ta derzhava — Economy and State, 7, 17-22. (in Ukrainian)

50. Box, J.,, Jenkins, G. (1974). Analiz vremennykh ryadov: prognoz i upravlenie [Time Series
Analysis: Forecast and Management]. Moscow: World, iss. 1. (in Russian)

51. Shelobaeyv, S.1.(2000). Matematicheskie metody i modeli v ekonomike, finansakh, biznese
[Mathematical methods and models in economics, finance, business]. Moscow: UNITY-DANA. (in
Russian)

52. Yerina, A. M. (2001). Statystychne modeliuvannia ta prohnozuvannia [Statistical modeling
and forecasting]. Kyiv: KNEU. (in Ukrainian)

53. Heiets, V.M., Klebanova, T.S., Cherniak, O.l., lvanov, V.V, Dubrovina, N.A., Stavytskyi, A.V.
(2005). Modeli i metody sotsialno-ekonomichnoho prohnozuvannia [Models and methods of
socio-economic forecasting]. Kharkiv: INZhEK. (in Ukrainian)

54. Shamileva, L. L. (2008). Statisticheskoe modelirovanie i prognozirovanie [Statistical
modeling and forecasting]. Donetsk: DonNU. (in Russian)

55. Kulynych, R.O. (2008). Statystychni metody analizu vzaiemozviazku pokaznykiv sotsialno-
ekonomichnoho rozvytku [Statistical methods of analysis of the relationship between indicators
of socio-economic development]. Kyiv: Format. (in Ukrainian)

56. Kulynych, O.., Kulynych, R.O. (2014). Statystychni metody prohnozuvannia
makroekonomichnykh pokaznykiv ta sposoby yikh otsinky [Statistical methods of forecasting
macroeconomic indicators and methods of their evaluation]. Universytetski naukovi zapysky -
University scientific notes, 4, 283-295. (in Ukrainian)

57. Hryhorak, M.Yu. (2016). Analiz biznes-modelei ta stratehii innovatsiinoho rozvytku
postachalnykiv lohistychnykh posluh [Analysis of business models and strategies innovative
development of logistics service providers]. Technological audit and production reserves, 2/5(28),
29-38. (in Ukrainian)

58. Hryhorak, M.Yu. (2017). Kontseptualni polozhennia rozroblennia natsionalnoi
lohistychnoi stratehii v heoekonomichnomu vymiri [Conceptual provisions for the development
of a national logistics strategy in the geoeconomic dimension]. Intelligence XXI, 4, 58-64. (in
Ukrainian)

59. Hryhorak, M.Yu. (2017). Intelektualizatsiia rynku lohistychnykh posluh: kontseptsiia,
metodolohiia, kompetentnist [Intellectualization of the logistics services market: concept,
methodology, competencel]. Kyiv: Sik Group Ukraine. (in Ukrainian)

60. Grygorak, M.Yu. (2017.) Comparison of economic indicators of using the Ukrainian
logistics potential. Technological audit and production reserves, 3/5(35), 49-57.

61. Hryhorak, M., Karpenko, O. Semeriahina, M. (2020). Formation of the multimodal
transportation ecosystem in Ukraine. Intellectualization of logistics and Supply Chain
Management, 2, 111-130. https://doi.org/10.46783/smart-scm/2020-2-9.

62. Hryhorak, M., Dzwigol, H., Trushkina, N. Shkrygun, Yu. (2021). Substantiation of
expediency of the complex approach for supply chains management in the COVID-19 conditions.
Intellectualization ~ of  logistics and  Supply Chain  Management, 5,  6-25.
https://doi.org/10.46783/smart-scm/2021-5-1.

63. Hryhorak, M., Lyakh, O., Sokolova, O., Chornogor, N. Mykhailichenko, I. (2021).
Multimodal freight transportation as a direction of ensuring sustainable development of the



The electronic scientifically and practical journal 18-35
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.12 (2022)
ISSN 2708-3195 https://smart-scm.org

transport system of Ukraine. IOP Conf. Series: Earth and Environmental Science, 915, Article
012024. https://doi.org/ 10.1088/1755-1315/915/1/012024.

64. Zaloznova, Yu.S., Trushkina, N.V. (2016). Metodychni pidkhody do prohnozuvannia
pokaznykiv zbutovoi diialnosti vuhledobuvnykh pidpryiemstv [Methodical approaches to
forecasting the performance of coal mining enterprises]. Business Inform, 9,105-111. (in Ukrainian)

65. Kashchena, N., Solokha, D., Trushkina, N., Potemkin, L., Mirkurbanova, R. (2019). Use of
multi-agent simulation modeling for predicting the sales of wholesale trade companies. Journal
of Management Information and Decision Sciences, 22(4), 483-488.

66. Zaloznova, Yu.S., Trushkina, N.V. (2020). Udoskonalennia orhanizatsii zbutovoi diialnosti
vuhledobuvnykh pidpryiemstv Ukrainy v umovakh nestabilnosti popytu: teoriia i praktyka
[Improving the organization of sales activities of coal mining enterprises of Ukraine in conditions
of demand instability: theory and practice]. Kyiv: Institute of Industrial Economics of the National
Academy of Sciences of Ukraine. (in Ukrainian)

67. Kwilinski, A., Zaloznova, Yu., Trushkina, N., Rynkevych, N. (2020). Organizational and
methodological support for Ukrainian coal enterprises marketing activity improvement. E3S Web
of Conferences, 168, Article 00031. https://doi.org/ 10/1051/e3sconf/202016800031.

68. lvanov, S.V., Liashenko, V.I., Shamileva, L.L.,, Trushkina, N.V. (2019). Tendentsii rozvytku
transportno-lohistychnoi systemy Prydniprovskoho ekonomichnoho raionu [Trends in the
development of the transport and logistics system of the Dnieper economic region]. Visnyk
ekonomichnoi nauky Ukrainy — Bulletin of Economic Science of Ukraine, 2(37), 143-150.
https://doi.org/ 10.37405/1729-7206.2019.2(37).143-150. (in Ukrainian)

69. Trushkina, N.V. (2020). Prohnozuvannia rozvytku rehionalnoi transportno-lohistychnoi
systemy Prychornomorskoho ekonomichnoho raionu [Forecasting the development of the
regional transport and logistics system of the Black Sea economic region]. Black Sea Economic
Studies, 51, 155-165. https://doi.org/10.32843/bses.51-25. (in Ukrainian)

70. Ivanov, S.V,, Liashenko, V.., Trushkina, N.V. (2020). Prohnozna otsinka pokaznykiv
rozvytku rehionalnoi transportno-lohistychnoi systemy Prydniprovskoho ekonomichnoho raionu
[Forecast assessment of indicators of development of the regional transport and logistics system
of the Dnieper economic region]. Administrative-territorial vs economic-spatial borders of
regions: materials International Scientific and Practical Conference (Kyiv, March 19-20, 2020) (pp.
445-451). Kyiv: KNEU. (in Ukrainian)

71. Trushkina, N.V. (2020). Rozroblennia modeli ekonomichnoho zrostannia rehionalnoi
transportno-lohistychnoi systemy (na prykladi Prychornomorskoho ekonomichnoho raionu)
[Development of a model of economic growth of the regional transport and logistics system (on
the example of the Black Sea economic region)]. Black Sea Economic Studies, 58-2, 76-80.
https://doi.org/10.32843/bses.58-3. (in Ukrainian)

72. Liashenko, V., Ivanov, S., Trushkina, N. (2021). A Conceptual Approach to Forming a
Transport and Logistics Cluster as a Component of the Region’s Innovative Infrastructure (on the
Example of Prydniprovsky Economic Region of Ukraine). Virtual Economics, 4(1), 19-53.
https://doi.org/10.34021/ve.2021.04.01(2).



