Electronic scientific and practical journal

INTELLECTUALIZATION OF LOGISTICS
AND SUPPLY CHAIN MANAGEMENT

WWW.SMART-SCM.ORG
ELr‘l:lj ISSN 2708-3195

DOI.ORG/10.46783/SMART-SCM/2021-7(8)

‘\‘? 72 T[IX“? 1 ll!l(h“




Electronic scientific and practical collection

Eutlﬂ INTELLECTUALIZATION OF LOGISTICS

AND SUPPLY CHAIN MANAGEMENT

Electronic scientific and practical publication in economic sciences

ISSN 2708-3195
DOI: https://doi.org/10.46783/smart-scm/2021-7(8)

Released 6 times a year

Ne 7(8) (2021)
August 2021

Kyiv - 2021



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/2021-7(8) 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.7(8) (2021)
ISSN 2708-3195 https://smart-scm.org
Contents

INTRODUCTION 5

HRYHORAK M.Yu. Doctor of Science in Economics, Associate Professor, Head of
Logistics Department of National Aviation University (Ukraine), DZWIGOL Henryk.
PhD DSc, Associate professor, Professor - Organization and Management Silesian
University of Technology in Gliwice (Poland), KWILINSKI Aleksy Ph.D., Doctor of
Economics, Professor, The London Academy of Science and Business (London, United
Kingdom), TRUSHKINA N.V. PhD (Economics), Associate Professor, Senior Research
Fellow, Regulatory Policy and Entrepreneurship Development Institute of Industrial
Economics of the National Academy of Sciences of Ukraine (Ukraine),
OVDIIENKO 0.V., PhD student, Assistant of Logistics Department of National
Aviation University (Ukraine)

ON THE APPLICATION OF THE CONCEPT OF CIRCULAR ECONOMY TO ENSURE BALANCED
SUSTAINABLE DEVELOPMENT OF THE NATIONAL LOGISTICS SYSTEM IN UKRAINE

6 -25
VOLOVYK O.l. Senior Lecturer of Logistics Department, National Aviation University
(Ukraine), TSAPENKO O.A. Student of Logistics Department of National Aviation
University (Ukraine)
ANALYSIS OF PROFESSIONAL REQUIREMENTS FOR A MODERN LOGISTICIAN 26 - 35

MARCHUK V.Ye Doctor of Engineering, Associate Professor, Professor of Logistics
Department National Aviation University (Ukraine), SAVCHENKO L.V. PhD of
Technical Sciences, Associate Professor, Associate Professor of Logistics Department

of National Aviation University (Ukraine)) HARMASH O.M., PhD of Economics,
Associate Professor, Associate Professor of Logistics Department of National Aviation
University (Ukraine)

MANAGEMENT OF REVERSE LOGISTICS IN THE SUPPLY CHAIN SYSTEM 36 -46
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), SEMERIAHINA M. M., Senior

Lecturer of Logistics Department, National Aviation University (Ukraine),

RISTVEJ Jozef PhD (Economics), Professor, Vice-Rector University of Zilina (Slovakia),
ZAHARCHUK A.P. Assistant of the Logistics Department of National Aviation
University (Ukraine)

POLYCENTRIC MANAGEMENT OF THE GLOBAL SUPPLY CHAIN INTEGRATION 47 - 56

DAVYDENKO V.V., PhD of Economics, Associate Professor, Associate Professor of

Logistics Department of National Aviation University (Ukraine), KARPUN O.V. PhD in
Economics, Associate Professor, Associate Professor of Logistics Department

National Aviation University (Ukraine), ZAMIAR Zenon Dr. hab. Inz, Professor, Vice-

Rector the International University of Logistics and Transport in Wroclaw (Poland),
KOSTIUCHENKO L.V. PhD in Economics, Associate Professor, Associate Professor of
Department of National Aviation University (Ukraine)

STRATEGIC MANAGEMENT OF THE ENTERPRISE IN THE CONDITIONS IN THE INSTABILITY

OF THE MARKET ENVIRONMENT 57 - 63

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



The electronic scientifically and practical journal 6-25

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.7(8) (2021)
ISSN 2708-3195 https://smart-scm.org
UDC 330.1:339.9:502/504 DOI: https://doi.org/10.46783/smart-scm/2021-7(8)-1

JEL Classification: L91, M41, P51, Q20.
Received: 08 June 2021

Hryhorak M.Yu. Doctor of Economics, Associate Professor, Head of Logistics Department
National Aviation University (Ukraine)

ORCID - 0000-0002-5023-8602
Researcher ID - AAK-2963-2021
Scopus author id: - 57208222758

Dzwigol Henryk Habilitated Doctor in Economics, Professor, Silesian University of
Technology (Gliwice, Poland)

ORCID - 0000-0002-2005-0078
Researcher ID - N-5498-2019
Scopus author id: -

Kwilinski Aleksy Ph.D., Doctor of Economics, Professor, The London Academy of Science
and Business (London, United Kingdom)

ORCID - 0000-0001-6318-4001
Researcher ID - B-7526-2017
Scopus author id: - 57204068618

Trushkina Nataliia PhD (Economics), Associate Professor, Senior Research Fellow,
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: -

Ovdiienko O.V. PhD Student, Assistant of Logistics Department of National Aviation
University (Ukraine)

ORCID - 0000-0003-2770-4895
Researcher ID -
Scopus author id: -

ON THE APPLICATION OF THE CONCEPT OF CIRCULAR
ECONOMY TO ENSURE BALANCED SUSTAINABLE DEVELOPMENT
OF THE NATIONAL LOGISTICS SYSTEM IN UKRAINE

Hryhorak Mariia, Dzwigol Henryk, Kwilinski Aleksy, Trushkina Nataliia, Ovdiienko Oksana. “On
the application of the concept of circular economy to ensure balanced sustainable development of the



The electronic scientifically and practical journal 6-25
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.7(8) (2021)
ISSN 2708-3195 https://smart-scm.org

national logistics system in Ukraine”. The evolution and preconditions of formation, challenges and factors
for circular economy development are investigated in the article. Were analyzed and generalized the existing
scientific approaches to the definition of "circulareconomy", which are conditionally systematized into 9 groups:
section of economy, paradigm, strategy, model, system, ecological opportunity, recycling technology, tool of
"green" economy, type of economic activity. It is proposed to consider the term "circular economy" from such
aspects as: the modern paradigm of logistics systems’ development; sustainable development strategy;
sustainable business model of the national economy; economic model based on industrial waste recycling
technology; logistics flow management tool, which is based on an integrated approach (integration of system,
process, situational, functional); activities aimed at implementing a closed cycle of logistics flows to increase the
level of the national economy environmental security.

Were was accomplished a statistical analysis of the national logistics system development in
consideration of the environmental component. It was established that the "green" transformation of Ukrainian
logistics system in a circular economy is not effective enough. This is due to the limited amount of funding for
environmental protection and insufficient development of the industrial waste recycling system. These issues
require the development of a set of appropriate institutional measures and the adoption of radical logistics
decisions based on European best practices.

Keywords: national economy, logistics system, circular economy, sustainable development,

strategy, paradigm, waste recycling, statistical analysis, conceptual approaches, systematization, effect.

Tpuzopak Mapis, >keizon XeHpuk, Keinincokuti Onekciti, TpywkiHa Hamanis, OedieHko OkcaHa.
“lllodo 3acmocyeaHHs KoHyenyii YupKynsapHoi eKoHomiku O0ns 3a6e3neyeHHA 36as1aHcoO8aHO20
Ccmasnozo po3eumKy HayioHaNbHOI 102icMuYHOi cucmemu 6 YKpaiHi”. ¥ cnammi 0ocioxeHo egosntoyito
ma nepedymMosU CMAHOB/IeHHS, BUK/IUKU MA YUHHUKU po38UMKY YUPKYIAPHOI ekoHoMiKu. [IpoaHanizosaHo
U y3aeanbHeHo iCHyto4i HayKosi nioxo0u 00 8U3HAYEHHA NOHAMMA <YUPKYIAPHA eKOHOMIKA», AKi yMOBHO
cucmemamuso8aHo 3a 9 2pynamu: po30in eKOHOMIKU, napaduzmd, cmpamezis, Mooeslb, cCucmemd, eKos102iYHa
MOXJ1UBICMb, MEeXHOJI02is peUuKsIiHay, iHCmpyMeHm «3es1eHOoi» eKOHOMIKU, 8UO 20CN0OAPCbKOT QisiibHOCM.

3anponoHo8AHO MepMiH «YUPKYJIAPHA €KOHOMIKA» po32190amu 3 makux no3uyil, AK: Cy4acHy
napaouzmy po38UMKY J102iCMUYHUX cucmem; cmpamezito 36a1aHCO8AHO20 CMA020 PO3BUMKY, CMIUKY
6i3Hec-mooenb HAYiOHAbHOI eKOHOMIKU; eKOHOMIYHY MoOesib, AKY 3dCHO8AHO HA MeXHOM0RIi peyuKniHay
NpomMucsiogux 8i0x00i8; iIHCMpPyMeHmM YNpassiHHA JI02ICMUYHUMU NOMOKAMU, AKUU 2pyHMYemMbCAa Ha
KOMNJIeKCHOMY  (iHmezpayia cucmemMHo20, npoyecHoz0, cumyayiliHo2o, yHKUYiOHAIbHO20) nidxo0i;
OififIbHiCMb, AKY CNPAMOBAHO HA Peanizayito 3aMKHymo20 YUKy J102iCMUYHUX NOMOKi8 3a0/1a ni08UWEeHHA
piBHA eKko102i4HOI 6e3neKku HayioHa1bHOI eKOHOMIKU.

BukoHaHo cmamucmuyHuUl aHasi3 po3suUMKyY HAYiOHAIbHOI J102iICMUYHOI cucmemu 3 Ypaxy8aHHAM
eKoJ102i4HOI ck1a0080ol. BcmaHoesieHo, Wo «3e1eHa» mpaHchopmauis 1o2icmuyHoi cucmemu YkpaiHu 8
YMOB8AX YUPKYNAPHOI eKOHOMIKU 8i06y8aembca HedoCcmamHbo eghekmusHo. Lle nos'a3aHo 3 obmexeHum
06cA20M (IHAHCYBAHHA Chepu OXOPOHU HABKOJUWHL020 NPUPOOHO20 cepedosuwid ma HedoCmMamHim
pO38UMKOM CUCMeEMU peyuKITiH2y NPOMUC/I08UX 8i0x00i8. Lji numarHs sumazarome po3pobrieHHA KOMNIEKCY
8i0N08IOHUX iHCMUMYUiliHUX 3axo0i8 i NpulHAMMA KAPOUHAIbHUX J102iCMUYHUX piuleHb 3 Ypaxy8aHHAM
nepe008020 esponelicbkoz2o 00C8idy.

Knio4oei cnoea: HauioHanbHa eKOHOMIKa, NOMiCTMYHA CUCTEMa, LMPKyNApHa eKOHOMIKa, CTanuim
PO3BUTOK, CTpaTeria, napagurma, peuuvkiiHr BigXoAdiB, CTaTUCTUYHUIA aHani3, KOHUenTyanbHi nigxogw,
cmcTematmsalisi, edekr.

Fpuzopak Mapus, [xeuzon Xexnpuk, KeunuHcokuli Anekceli, TpywkuHa Hamanes, OsdueHko
OkcaHa. "O npumeHeHUU KOHUYenuyuu UUPKYJApHOU 3KOHOMUKU 0nA  obecneveHus
cbanaHcupoeaHHo20 ycmoliyueo20 pazsumusa HAYUOHAIbHOU Jlo2UcMuYecKoli cucmemel 8 YKkpauHe".
B cmamee uccnedosaHa 380/0U4uA U NPeonocbiIKU CMAHOB/IeHUs, 8bI308bl U (haKmopel passumus
YupkynapHol 3KkoHomuku. [lpoaHanusuposaHsl u 0606WeHbl cywjecmayowue Hay4dHele nooxoobl K
onpedesieHUD NOHAMUA «UYUPKY/IApHASA 3KOHOMUKA», KOMOpble YC/I08HO CUCMEeMamu3uposdHsl no 9
epynnam: pasoesi 3KOHOMUKU, hdpaduzamd, cmpameaus, MoOeslb, CUCMeMd, 3KO/I02UHeCcKdsa 803MOXHOCM®,
MexHOo/102UsA peyuKIuH2d, UHCMpYMeHm «3esieHoU» IKOHOMUKU, 8U0 x03alicmeeHHOU OeamesibHOCMU.
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[MpednoxeH mepmMuH <«UUPKYIAPHAS 3KOHOMUKA» pPaccmMampusdme C MAKUX NO3UUUU, Kak:
cospeMeHHyl0 napadueMy pazeumus Jlo2UCmuYeckux —cucmem; cmpamezuto c6anaHcUpOBAaHHO20
ycmouiyueo20 passumus; ycmouyusyo 6usHec-mMooesib HayuoHA1bHOU SKOHOMUKU; SKOHOMUYECKY0 MOOeb,
OCHOBAHHYIO HA MEeXHOI02UU PeUuKIUH2a NPOMbIWIEHHbIX 0MX0008;, UHCMPYMeHm ynpasieHus
J102UCMUYecKUMU NOMOKAMU, OCHOBAHHbLIU HA KOMNJIEKCHOM (UHMe2payus cucmemMHO20, NPoueccHoz0,
CUMyayuoHH020, yHKUUOHA/IbHO20) Nooxode; 0esmeslbHOCMb, KOmopas HAnpassieHd HA peanu3ayuro
3AMKHYMO20 UUKId J102UCMUYECKUX NOMOKO8 OJIf NOBbleHUA YPOBHA 3Koso2udeckol 6e3onacHocmu
HAYUOHAIbHOU 3KOHOMUKU.

BobinonHeH cmamucmudyeckuli aHanU3 pazeumus HAUUOHAMbHOU S102Ucmuyeckol cucmemsl € y4emom
3Kon02uYeckol cocmasnsouell. YcmaHoeneHo, Ymo «3es1eHas» mpaHcihopmayus so2ucmuydeckol cucmemsl
YKpauHsl 8 ycriosusax YupKyaapHoU SKOHOMUKU npoucxooum HedoCcmamo4Ho 3¢hgpekmusHo. 3mo c8A3aHO C
02paHuUYeHHbIM 06LeMoM (UHAHCUPOBAHUA chepbl OXpaHbl OKpyXaroueli cpedbl U passumuem cucmemel
pPeUUK/IUHea  NPOMbIW/IEHHbIX 0MX0008. 3mu  80npocsl mpebylom  paspabomku  KoMmniekca
€oomeemcmayuux UHCMUMYYUOHAIbHbIX Meponpusmul U NpUHAMUSA KAapOUHAJIbHbIX JI02UCMUYeCKUX
peweHul ¢ y4emom nepe00o8020 e8ponelicko2o oneima.

Knrouesvolie cnoea: HaumoHanbHasA 3KOHOMUKA, IOTMCTUYECKasa cMcTema, UMPKYyNIAPHaA SKOHOMUKa,

yCTOMUMBOE pa3BuUTME, CTpaTerus, napagurma,
KOHLEeNnTyanbHble MOAXOAbl, cucTeMaTdauus, SboekxT.

Problem statement. The aggravation of
modern environmental problems in the
global world is mainly due to the use of the
traditional economic model, which is no
longer effective from an environmental point
of view. Therefore, achieving a balanced
sustainable operation of logistics systems at
different levels requires launching both
organization-managerial and green
technologies, as well as innovative business
models aimed at reducing the negative
impact on the environment. This is in
compliance with the concept of green growth
proposed by the Organisation for Economic
Co-operation and Development and the
European Green Deal, which provides the
solution of climatic problems, the reduction
of greenhouse gas emissions, the the share of
renewable energy sources increase. Ukraine
has also joined the implementation of the
European Green Deal.

As international experience shows,
increasing the level of environmental safety of
the national economy can be achieved by
introducing conceptually new management
tools based on integrated approaches
(integration of system, process, situational,
functional), concepts of "lean" production,
sustainable development [1; 2].

Cirrently, leading  scientists are
conducting scientific discussions on the

PeunkKnnuHr  oTXoAos, CTAaTUCTNYECKNUN  aHanus,

"green growth" concept implementation in
order to preserve the environment and
improve the economic activity of enterprises.
The desire of companies to form an ecological
image of consumers has contributed to the
development of the sustainable logistics
concept [3], which includes "green"
components and considers economic, social
and environmental activities in the context of
logistics management.

Therefore, at present it is necessary to
look for innovative tools and introduce
qualitatively new approaches to the
formation and development of logistics
systems. The circular economy is one of the
priority tools as one of the key instruments for
developing and implementing the overall
business strategy nowadays.

Analysis of recent research and
publications. The term "green economy" was
first mentioned in 1989 in a report by a group
of leading economists for the government of
the United Kingdom of Great Britain and
Northern Ireland [4]. This concept became
widespread during the global economic crisis
of 2008-2009. Thus, in 2009 the UN
Environment Program (UNEP) published a
report "Global Green New Deal", which
considered the goals, objectives, elements,
incentives and directions of domestic policy,
aimed at developing a green economy. The
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green economy was mostly defined as a
practical approach to achieving sustainable
development.

Currently, the concept of green economy
is being actively discussed by scientists,
experts, businesses and non-governmental
organization (NGOs). UNEP experts [5]
formulate a green economy as an economy
that improves human well-being and social
justice and at the same time significantly
reduces environmental risks and
environmental deficits. According to this
concept, the priorities of the green economy
are, on the one hand, the support and
restoration of natural capital; use of
renewable  energy and  low-carbon
technologies for fossil fuels; improving the
efficiency of resource and energy use;
formation of responsible behavior of city
residents; transition to low-carbon mobility;
and on the other hand, creating new jobs and
improving social justice.

In the last decade, leading academics
have studied attentively a new concept of
economic development, called "circular
economy". According to the concept’s
supporters, circular growth will help
overcome the climate crisis and contribute to
the development of an inclusive green
economy. The definition of this type of
economy was formulated in the study of the
experts from Oxford University in 2019 [6],
based on a series of interviews conducted
with participants in the Platform for
Accelerating the Circular Economy (PACE).
Respondents generally agreed that a closed-
cycle economy is a regenerative type of
economy that aims to preserve the greatest
possible value of products, their components
and materials, whose growth is not stimulated
and does not depend on the use of limited
resources. In essence, this type of economy is
seen as a new trajectory of society on the path
of sustainability.

The evolutionary development of the
circular economy took place in three main
stages [7]: Stage | (1970-1990) - work with
waste; Stage Il (1990-2010) - environmental
efficiency strategies; Stage Ill (approximately

6-25
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2010 - present) - maximum conservation in an
era of resource depletion.

The transition from industrial to post-
industrial society in the 60's of XX century,
which is based on technological progress and
innovative model of development, led to the
emergence of the concept of circular
economy in the scientific literature. The
concept of circular economy was put forward
in 1966 by the American economist Kenneth
Boulding and had a pronounced ecological
character:"... human must find his place in the
cyclical ecological system .." [8]. Later, the
concept began to acquire a more economic
character [9].

Analysis of literature sources showed that
the vast majority of researchers [7;10; 11] uses
while describing the basic principles of the
circular economy the particle "re" (from Latin
means "again", "once more"), which
characterizes the basic essence of the circular
economy. The circular economy was
originally based on three main principles,
called "3R": Reduce - Reuse - Recycle. But over
time, they transformed into "9R": Rethink -
Reduce - Reuse - Repair - Refurbish -
Remanufacturing - Repurpose - Recycle -
Recover.

A significant number of scientific
publications are devoted to the identification
of factors that hinder the development of the
circulareconomy [12;13; 14].In[11]itis noted
that the implementation of the circular
economy concept in practice may be
prevented by the following barriers:

— cultural (environmental culture of
companies, lack of interest and awareness of
consumers, activities based on a linear
economy, interest in the chain of creation of
the final value);

— regulatory (limited closed
procurement, lack of global consensus,
prohibition of laws and regulations);

— market (low quality materials,
standardization, high investment value,
limited funding of circular business models);

— technological (ability to supply high-
quality refurbished products, insufficient
scale of designed solutions demonstration,
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lack of necessary data on the influence of
factors).

N. Batova, E. Shershunovych, I. Tochytska
[15] identified and systematized 5 groups of
barriers to the development of a circular
economy: socio-cultural, legislative,
informational, technological and economic.

Socio-cultural  barriers  hinder the
development of a circular economy given the
differences in values and the level of
environmental responsibility of society.
Legislative barriers are demonstrated in the
form of restrictions imposed by current
legislation.  Insufficient  awareness  of
consumers and producers about the essence
and principles, advanced experience and best
practices of the circular economy create
information barriers. Economic barriers are
due to many factors, including the cost of
circular innovations; lack of a clear
methodology for assessing the economic
efficiency of enterprises that use secondary
resources; effective mechanisms of financial
support and preferences from the banking
system and the public sector. Technological
barriers to the introduction of a circular
economy are characterized by the lack of a
clear logistics infrastructure of the system of
collection, extraction and processing of
secondary resources; lack of demonstration
projects to work with new technologies, and
as a consequence, concern about the quality
of products made from secondary raw
materials and waste [15].

The study and generalization of the
scientific literature shows that over the last
decades of development of this scientific
field, scientists have not come to a common
and unambiguous interpretation of the term
"circular economy". Many conceptual
approaches to the consideration of the
ecological component of the national
economy are now proposed. This is due to the
large number of established scientific schools,
which have their own characteristics and
approaches to theoretical and applied
aspects of the development of concepts of
green and circular economy. However, all the
proposed formulations of the term "circular

6-25
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economy", as a rule, are generally accepted
and have a broader meaning, without taking
into account the specifics of the logistics
systems functioning at different levels.
Objectives statement. The purpose of
this article is to study the peculiarities of the
national logistics system development
considering the environmental component
and justification of the need to develop the
concept of a circular economy in Ukraine.

The methodological basis of the study is
the scientific works of foreign and Ukrainian
scientists on the problems of green economy,
circular economy, environmental
management, logistics management,
formation and operation of logistics systems.

The research was conducted using
general scientific methods: analysis and
synthesis - to summarize existing theoretical
approaches and provisions, scientific
achievements on the development of the
circular economy and greening of logistics
systems, clarification of the terminology;
classification - to systematize scientific
approaches to the definition of "circular
economy", which are proposed by various
scientific schools; statistical analysis and
comparison - to analyze the development of
the national Ukrainian logistics system
considering the environmental component;
structural and logical generalization - to
clarify the wording of the term "circular
economy".

Statistics for Ukraine include: GDP at fixed
2010 prices; total costs (capital investments
and current costs) for environmental
protection, including in the field of transport
and warehousing; budget expenditures for
environmental protection; general expenses
for protection of atmospheric air and climate,
including in the sphere of transport and
warehousing; investments in equipment and
installations related to integrated
environmentally  friendly  technologies;
emissions’ volumes of pollutants into the
atmosphere from mobile sources of pollution;
the amount of carbon dioxide emissions into
the atmosphere from road transport; volumes
of generated and utilized industrial waste.
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These data are taken in the sections
"Environment”, "Transport", "Activities of
enterprises” on the website of the State
Statistics Service of Ukraine, as well as in the
statistical compilations "Environment of
Ukraine", "Activities of economic entities".

Main material of the research. In the
scientific literature there are different views
on the interpretation of the category "circular
economy". As a rule, scientists identify it with
the concepts of "circle economy", "cyclical
economy”, "renewable economy", "closed
cycle economy", "green economy" and so on.
A number of researchers think that the
circular economy is a new stage in the
development of the concept of sustainable
development and the green economy in
particular. On the other hand, much less
often, it is considered as an independent
direction in economic theory, which
originated in the 1970s of XX century [16; 17].
E. Mishenin, |. Koblyanska [18] emphasize that
the circular economy is not an analogue of the
"green economy", but acts as an integral part
of it, as well as a way to achieve sustainable
development.

The following are the main
interpretations of the concept of "circular
economy”, which are proposed by
representatives of various scientific schools:

— sustainable development strategy
aimed at improving the efficiency of materials
and energy use [10];

— economic system based on business
models that replace the concept of "end of life
care" with reduction, alternative reuse,
recycling and recovery of materials in the
processes of production / distribution and
consumption, thus functioning at the micro
level (products, companies, consumers),
meso-levels (eco-industrial parks) and macro-
levels (city, region, nation and beyond) in
order to achieve sustainable development,
which means the formation of a quality
environment, economic prosperity and social
justice for the benefit of generations [11];

— complex multilevel system, the
principles of organization of which differ
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significantly from the traditional linear
economy [15];

— global economic model that separates
economic growth and development from the
consumption of resources [19];

— policy strategy aimed at reducing
resource shortages and diminishing pollution
[20];

— activities  for the  production,
distribution and consumption of goods,
which is based on the principles of saving
various resources and materials, "waste-free
economy" [21];

— way to solve problems of sustainable
development of resources [22];

— implementation of a closed cycle of
material flows in the economic system [23];

— the path to sustainable development
[24];

— method of continuous economic
development without creating significant
environmental and resource problems [25];

— new trend, the basis of the "Fourth
Industrial Revolution" [26];

— holistic concept that encompasses the
actions of "reduction, reuse and processing"
in the process of production, circulation and
consumption [27];

— model of economic development with
maximum  use of  resources and
environmental protection [28];

— simple but convincing strategy aimed
at reducing both the cost of primary materials
and the production of waste by closing the
economic and environmental cycles of
resource flows [29];

— mutually  beneficial philosophy
according to which a "prosperous" economy
and a "healthy" environment can coexist [30];

— space to address growing resource
issues; the concept of separating the direct
use of resources from economic growth [31];

— model of production and
consumption of goods through closed
material flows, which absorb the external
effects associated with the receipt of primary
resources and waste generation (including
pollution) [32];
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— solving a number of problems, such as
waste generation, resource shortages and
sustainable economic benefits [33];

— recovery or regenerative production
system; integrated waste management
process [34];

— economy that increases people's well-
being and ensures social justice, significantly
reducing risks to the environment [35];

— regenerative system in which the cost
of resources and losses, emissions and
leakages of energy are minimized by slowing
down, closing and narrowing the material and
energy cycles [36];

— economic model in which both the
results and the actual processes of resource
supply and production are planned and
organized in such a way as to maximize
human well-being and the efficiency of
ecosystems [37];

— economic activity aimed at energy
saving, regenerative environmentally friendly
production, circulation and consumption [38];

— one of the tools for solving
environmental problems to ensure a stable
environmental future [39];

— philosophy of reusing and profiting
from what was previously considered
unnecessary and discarded within the triad of
the traditional linear economy [40];

— economy based on the recovery of
resources, the transition to the use of
renewable energy sources and the processing
of secondary raw materials [41];

— integral part of the expanded concept
of "green" economy; the next stage of
development of the "green" economy [42];

— sustainable development initiative,
which aims to reduce linear material and
production flows in the systems of production
and consumption of society through the
application of material cycles, renewable and
cascading energy flows to the linear system
[43];

— economic model, which is based on
the principles of circular functioning of closed
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technological and biological cycles; an
instrument of the green economy for the
purpose of achieving sustainable
development and achieving key goals [44].

M. Guryeva [44] proposes to group
approaches to the interpretation of the
concept of "circular economy" for the period
of its formation as follows: the global
economic model (2004); activity (2007); new
trend 4.0 (2013); economic model (2015);
production system (2016); economic activity,
tool (2017); philosophy, economics (2018).

Based on the above, the existing scientific
approaches to the definition of the term
"circular economy" can be conditionally
classified into 9 groups (Table 1).

Based on the generalization of the
terminology on the selected topic and in
accordance with various scientific concepts, it
is proposed to consider the circular economy
as an innovative approach to the organization
of logistics processes, based on closed
resource movement with minimal waste loss
and maximum involvement of secondary
resources in production systems [45].

Authors provide approach to the
formulation of the term "circular economy", as
a result of research [46-62], which consists in
considering this concept from 6 positions:

— modern paradigm of logistics systems
development;

— sustainable development strategy;

— stable business model of the national
economy;

— economic model based on industrial
waste recycling technology;

— logistics flow management tool, which
is based on a comprehensive approach
(integration of system, process, situational,
functional);

— activities aimed at implementing a
closed cycle of logistics flows to increase the
level of environmental security of the national
economy.
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Table 1 - Theoretical approaches to the concept of "circular economy", which are proposed

by representatives of various scientific schools

Classification group

Scientific approach

Closed cycle economics

Section of the economy

A resource-based economy

Paradigm Philosophy of management
The concept of economic development
Strategy Sustainable development strategy

Model Economic model in the context of globalization

System

Economic system with a closed cycle, which is based on R-principles

Regenerative production system

Environmental opportunity

Alternative to the traditional linear economy

Recycling technology

Use of production waste

Recycling
Tool Tool of the "green" economy

Tool for solving environmental problems
Activity Economic activity

Business activity

Activities aimed at preserving the environment

Source: author's development

The analysis shows that many companies
around the world are already aware of the
need to manage in a "new way", the
transformation of economic models and the
use of circular economy. Thus, 44% of
companies in the top 100 on Fortune Global
have chosen a strategy for the development
of a circular economy. The leaders in this are
the FMCG (Fast moving consumer goods)
sector and the automotive industry. The
transition to a circular model of the economy
in companies in these areas of economic
activity will help to reduce raw material costs,
expand markets, improve brand reputation
and dialogue with customers, increase their
loyalty, create a competitive business model
and more.

At the same time, the oil industry,
financial services and health care are not yet
so widely practiced in a closed cycle.
Meanwhile, according to the report The
Circularity Gap, which is presented annually at
the World Economic Forum in Davos, only 9%
of the materials in the world economy are
reused.

It should be noted that analys of the
development trends of the circular economy
in the European Union, shows that each

country has national characteristics of the
implementation of this concept. For example,
according to the Ecobusiness Group,
Germany, with a strong industrial economy,
has formed the basis of a circular economy
through material flows and the availability of
materials. The Netherlands has formed the
basis on innovations in materials and business
models. Finland is the first country in the
world to develop a national roadmap for the
transition to a circular economy. Scotland
became the first country to join the Circular
Economy 100 Club (CE100), created at the
initiative of the Ellen McArthur Foundation, to
stimulate cooperation and innovation for the
development of the circular economy.

In the ranking of the circular economy in
2018, Germany ranks first in the number of
patents related to the circular economy, more
than twice ahead of France, which is on the
second place (1260 patents against 542). The
United Kingdom and Germany are the leaders
in terms of "investment in the development of
a circular economy".

Among the programs for financing
innovative projects in Europe, there are many
circular projects that provide them with large
amounts of funding. Thus, one of the largest
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investors in circular economy projects is the
European Investment Bank (EIB). The EIB
provides advisory assistance by assessing the
possibilities of financing a specific circular
project and selecting the best loaning terms.
Projects that are too small to handle as stand-
alone investment loans can be supported
through intermediary credits.

Another major investor is the European
Fund for Strategic Investments (EFSI), which
provides investment in research and
innovation, as well as supports small and
medium-sized  businesses.  Within  the
framework of “InnovFin - EU Finance for
Innovators”, high-risk projects are financed
provided that technological innovations are
available in the circular project. In addition, all
EU programs are complemented by
investment at the national level through
various instruments offered by national,
regional and / or local development agencies
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(eg Teknologian Keskus, operating under the
Ministry of Industry and Trade in Finland,
Invitalia in Italy, Dutch Entrepreneurship
Agency, etc.).

If to consider Ukraine, we can note that
the "green" transformation of the national
logistics system in a circular economy is not
effective enough. Thus, according to the
Ministry of Finance of Ukraine, the share of
budget expenditures on environmental
protection is insignificant, its’ level in 2019
was only 0.7% of total state budget
expenditures. This, in turn, does not meet the
Sustainable Development Goals of 2016-
2030. The share of total expenditures on
environmental protection in total GDP is also
negligible and amounted to 4.2% in 2019
(Table 2).

Table 2 - Financial and economic indicators of development of the sphere environmental

protection in Ukraine

Total expenditures on :
GDP in fixed prices environmgntal protection e on el
Year 2010 p., share share
min UAH min UAH in the amount of | min UAH in the total budget
GDP,% expenditures, %
2010 1079346,0 13128,1 1,2 2872,4 0,8
2011 1138338,0 18490,4 1,6 3890,7 0,9
2012 1141055,0 20514,0 1,8 5297,9 11
2013 1140750,0 203779 1,8 5594,2 1,1
2014 1066001,0 219256 2,1 3481,7 0,7
2015 961821,0 24591,1 2,6 5529,7 0,8
2016 985299,0 32488,7 3,3 62554 0,7
2017 1010173,0 31492,0 3,1 7349,3 0,7
2018 1043272,0 343923 3,3 8242,1 0,7
2019 1037299,1 43735,9 4,2 9731,1 0,7

Source: compiled according to data [63, p. 195, 198].

Analysis of statistical data shows that the
share of current expenditures on air
protection and climate change issue
decreased in 2000-2020 by 4.9 percentage
points or from 13.4 to 8.5% of total current

expenditures on environmental protection.
The share of current costs of waste
management increased by 29.2 percentage
points or from 10.7 to 39.9% (Table 3).
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Table 3 - Dynamics of current expenditures for environmental protection

Including on
Year Total volume, min protection of atmospheric air waste management
UAH and climate change issues
min UAH share, % min UAH share, %

2000 2618,4 350,4 13,4 279,2 10,7
2001 2903,7 305,1 10,5 3274 11,3
2002 3080,1 416,2 13,5 4029 13,1
2003 3361,9 4447 13,2 4771 14,2
2004 4152,2 606,5 14,6 746,7 18,0
2005 5313,6 8774 16,5 9255 174
2006 51724 826,7 16,0 1330,2 25,7
2007 6610,3 1141,9 17,3 1768,9 26,8
2008 84446 1349,9 16,0 2315,2 274
2009 8032,7 1035,2 12,9 1928,3 24,0
2010 10366,6 13148 12,7 2599,6 25,1
2011 120394 14754 12,3 3865,9 32,1
2012 13924,7 13415 9,6 4756,2 34,2
2013 14339,1 14158 9,9 48443 33,8
2014 13965,7 1238,6 8,9 9417,0 38,8
2015 16915,5 1519,8 9,0 6801,9 40,2
2016 19098,2 1760,6 9,2 6719,6 35,2
2017 20466,4 2104,3 10,3 7508,2 36,7
2018 24318,0 2897,7 11,9 8830,2 36,3
2019 27480,2 2963,9 10,8 10227,1 37,2
2020 28092,6 2375,8 8,5 11197,1 39,9

Source: compiled on the basis of information materials of the State Statistics Service of Ukraine

The share of total expenditures on
environmental protection in the field of
transport and warehousing decreased in
2012-2020 by 4.2 percentage points or from
6.2 to 2.0% of the total expenditures on
environmental protection. During this period,
there was a tendency to reduce the share of
capital investment in the development of
transport and warehousing by 47.6
percentage points or from 58.8 to 11.2% of

the total expenditures on environmental
protection in this area. The share of current
expenditures on environmental protection in
the field of transport and warehousing,
respectively, increased by 47.6 percentage
points or from 41.2 to 88.8% of the total
expenditures on environmental protection in
this type of economic activity (Table 4).

Table 4 - Dynamics of total expenditures on environmental protection in the field of transport

and warehousing

including Including
Year LaiE) e, wiiDile ef traqsport capital investments current expenses
min UAH and warehousing
min UAH share, % min UAH share, % min UAH share, %

2012 20514,0 1262,6 6,2 742,1 58,8 520,5 41,2
2013 203779 691,6 34 197,6 28,6 494,0 714
2014 21925,6 330,0 15 78,0 23,6 252,0 76,4
2015 245911 303,8 1,2 59,0 194 2448 80,6
2016 32488,7 8249 25 96,7 11,7 7282 88,3
2017 31492,0 5754 1,8 65,3 11,3 510,1 88,7
2018 34392,3 742,3 2.2 168,2 22,7 5741 77,3
2019 437359 819,0 1,9 64,0 78 755,0 92,2
2020 41332,2 8074 2,0 90,1 11,2 7173 88,8

Source: compiled according to data [63, c. 191, 194, 198].
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The share of current expenditures on
environmental protection in the field of
transport and warehousing decreased in
2012-2019 by 1.2 percentage points or from
3.7 to 2.7% of total current environmental
expenditures. The share of expenditures on
air and climate protection in the field of
transport and warehousing decreased by 1.6
percentage points or from 2.4 to 0.8% of the
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total costs for all types of economic activity. At
the same time, the share of expenditures on
air and climate protection in the field of
transport and warehousing decreased by
3.1% in the total current expenditures on
environmental protection in this area or from
6.1 to 3% (Table 5).

Table 5 - Dynamics of current expenditures on environmental protection in the field of

transport and warehousing

. ?ncluding of which the expenditures on the 1 IIEIUelTg
Year Total volume, in the field of traqspoﬂ air and climate protecting in the field of traqsport
min UAH and warehousing min UAH ’ and warehousing
min UAH share, % min UAH share, %
2012 139247 520,5 37 1330,8 31,9 24
2013 143391 494,0 34 1411,1 29,0 2,1
2014 13965,7 252,0 1,8 1234,6 22,6 1,8
2015 16915,5 2448 1,4 1512,6 60,3 4,0
2016 19095,2 728,2 38 1755,4 324 1,8
2017 20466,4 510,1 25 2086,9 31,8 1,5
2018 24318,0 5741 24 2897,7 26,7 0,9
2019 27480,2 755,0 2,7 2963,9 224 0,8

Source: compiled according to data [63, c. 172, 192, 198].

According to the State Statistics Service
of Ukraine, the share of capital investment in
air protection and climate change increased
in 2010-2020 by 1 percentage point or from
41.3 to 42.3% of the total capital investment
in environmental protection. The share of

capital investments in waste management
increased by 4.7 percentage points or from
17.2t0 21.9% (Table 6).

Table 6 - Dynamics of capital investments in environmental protection

Including on
y Total volume, min protection of atmospheric air
ear UAH and climate change issues B WG
g
min UAH share, % min UAH share, %

2010 2761,5 1139,9 413 475,6 17,2
2011 6451,0 2535,6 39,3 1183,9 18,4
2012 6589,3 2462,7 374 730,5 111
2013 6038,8 24119 39,9 7139 11,8
2014 7959,9 1915,1 24,1 784,0 9,8
2015 7675,6 14229 18,5 7375 9,6
2016 13390,5 2502,8 18,7 2208,7 16,5
2017 11025,5 2608,0 23,7 24710 224
2018 10074,3 3505,9 34,8 1182,0 11,7
2019 16255,7 4276,7 26,3 5754,3 35,4
2020 13239,6 5595,3 42,3 2899,8 21,9

Source: compiled on the basis of information materials of the State Statistics Service of Ukraine.
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In 2012-2019, the share of capital
investments in environmental protection in
the field of transport and warehousing
decreased by 10.9 percentage points or from
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11.3 to 0.4% of the total capital investment in
environmental protection for all types of
economic activity (Table 7).

Table 7 - Dynamics of capital investments in environmental protection in the field of transport

and warehousing

Year TO::ILVSK: &, 'ndUd'n%vg]rézij;ngem%tﬁ :}jport e Share in total capital investment,%
2012 6589,3 7421 11,3
2013 6038,8 197,6 3,3
2014 79599 78,0 1,0
2015 7675,6 59,0 0,8
2016 13390,5 96,7 0,7
2017 11025,6 65,3 0,6
2018 10074,3 168,2 1,7
2019 16255,7 64,0 04

Source: compiled according to data [63, c. 189, 191].

During the study period, the share of
investments in equipment and installations
related to  environmentally  friendly
technologies in the field of transport and
warehousing decreased by 18.2 percentage
points or from 21.7 to 3.5% of the total
investment. The share of investments in
integrated technologies for air and climate
protection in the field of transport and
warehousing decreased by 22.8 percentage
points or from 44.2 to 21.4% of the total

investment. At the same time, the share of
investments in complex technologies for the
protection of atmospheric air and climate in
the field of transport and warehousing
increased by 29.5 percentage points or from
60.9 to 90.4% of the total investment in
equipment that is associated with
environmentally friendly technologies in this
area (Table 8).

Table 8 - Dynamics of investments in equipment and installations, which are associated with

integrated environmentally friendly technologies

including . including
Total volume in the field of transport Ofthese, investments in the field of transport
Year min UAH ’ and warehousing for the protecﬁon of atmospheric air and warehousing
min UAH share, % EEITEL, G0 \BAiA min UAH share, %

2012 37148 806,6 21,7 1112,2 4915 442
2013 3233,9 1917 59 1094,2 1427 13,0
2014 4638,2 70,8 1,5 4285 11,0 2,6
2015 4952,2 492 1,0 436,0 10,0 2,3
2016 7783,7 82,0 1,1 5289 254 48
2017 41834 475 1,1 300,1 12,0 4.0
2018 35194 125,7 3,6 5141 114,0 22,2
2019 35194 121,9 35 5141 110,2 214

Source: compiled according to data [64, c. 134].

During the period 2010-2020, the volume
of emissions of pollutants into the
atmosphere from mobile sources of pollution
decreased by 30.1%, and their share in the

total emissions of pollutants increased by 6.2
percentage points or from 38.1 to 44.3%
(Table 9).
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Table 9 - Emissions volumes of pollutants into the atmosphere from mobile sources of
pollution

Year Total volume, including mobile sources of pollution, thousand Share in total emissions of pollutants %
min UAH tones
2010 6678,0 25464 38,1
2011 6877,3 2502,7 36,4
2012 6821,1 2485,8 36,4
2013 6719,8 24247 36,1
2014 5346,2 1996,2 37,3
2015 4521,3 1663,9 36,8
2016 4686,6 1608,5 34,3
2017 4230,6 1645,7 38,9
2018 4121,2 1612,9 39,1
2019 4108,3 1648,8 40,1
2020 4017,3 1778,7 443

Source: compiled according to data [63, c. 26, 28].

The amount of pollutant emissions into There is a negative trend in the

the atmosphere from mobile sources of
pollution per capita increased in 2016-2020
by 13% or from 37.7 to 42.6 kg. This was due
to an increase in emissions of carbon
monoxide by 12.8% (from 28.8 to 32.5 kg),
nitrogen dioxide - by 18.4% (from 3.8 to 4.5
kg).

As the analysis shows, the total volume of
air emissions from road transport decreased
in 2010-2019 by 28.3% or from 2313.8 to
1659.5 thousand tons. The volume of carbon
dioxide emissions into the air from road
transport increased by 13.4% or from 1782.7
to 2021.1 thousand tons [63, p. 26, 28].

development of waste recycling in Ukraine.
Thus, according to the State Statistics Service
of Ukraine, the amount of generated waste
increased in 2019 compared to 2010 by 4.5%.
At the same time, the total amount of waste
accumulated during operation in specially
designated places and facilities increased by
16.5%. Meanwhile, the volume of recycled
waste decreased by 25.5%, and the volume of
disposed waste in specially designated places
and facilities - by 23.3%. The share of recycled
waste in the total amount of generated waste
decreased in 2010-2019 by 9.8 percentage
points or from 34.3 to 24.5% (Table 10).

Table 10 - Dynamics of indicators that characterize development waste recycling systems in

Ukraine
Waste generated Recycled waste Volume of waste disposed of in The totallamount OT qute acgumulated
. . during operation in specially
Year volume, volume, specially designated places :
. designated areas
min t min t and objects, min t -
and facilities, min t
2010 4225 1449 311,6 13219,9
2011 4438 153,4 2514 143721
2012 446,7 143,1 263,6 14856,6
2013 4453 146,7 264,7 15111,6
2014 355,0 109,3 203,7 12205,4
2015 312,3 92,5 152,3 12505,9
2016 2959 84,6 157 4 12393,9
2017 366, 1 100,1 169,8 124422
2018 352,3 103,7 169,5 12972 4
2019 4415 108,0 238,9 15398,6

Source: compiled according to the section "Environment" on the official website of the State Statistics

Service of Ukraine.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

Conclusions. Thus, the statistical analysis
shows the need to implement the principles
and tools of the circular economy as a concept
of sustainable development of the national
logistics system in Ukraine.

From a macroeconomic point of view, a
circular economic investment strategy may
lead to a 10% reduction in the cost of raw
materials and a 7% increase in GDP in the
European Union in 2030 compared to the
usual business model [65]. However, such a
leap in development undoubtedly requires
strategies that focus on the specific potential
of the economy, as well as the appropriate
infrastructure and administrative capacity. An
important long-term opportunity for a
circular economy is to reduce direct and
indirect environmental costs. Direct costs are
associated with  waste  management.
However, indirect costs for the use of natural
resources are also relevant. Globally, an
international group of resource experts under
the United Nations Environment Program
estimates that these costs are up to USD2.4
trillion. [66].

In addition, it should be emphasized that
the development of a circular economy
contributes to the social effect through job
creation. According to a study by the
European Commission [67], depending on
how waste is treated, a different number of
jobs can be created: for 10 thousand tons of
used products can create one job for
incineration, six jobs - for disposal, 36 jobs - for
waste recycling and up to 296 jobs for their
recovery and reuse.

It is worth taking into account the best
European experience, for example, in Finland,
where practical solutions of the closed-loop
economy are effectively implemented. The
essence of the transition is to rethink value
chains and develop new business models.
Currently, there are several solutions
developed by experts from the Finnish
innovation fund Sitra, which help accelerate
the transition to a circular economy [68].
These include:

— product-service systems and sharing
models;
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— ways of values to the sphere of food;

— sustainable delivery models (efficient
delivery models and logistics operations play
a crucial role in the implementation of circular
economy solutions. RePack company offers
reusable packaging solutions that minimize
air transportation costs. Koepala offers
sophisticated lunch boxes that are flat for
storage and transportation and can be
assembled in packaging products of various
forms, all of which have turned the potential
of the circular economy into real market
results);

— roadmaps for carbon-neutral
industries (important for Finland's future
industrial development; for example, a € 300
million investment in a battery cluster
creation and the first multifunctional textile
recycling center in Northern Europe to handle
10% of textile waste; resource efficiency and
recycling Betolar creates value by converting
construction industry waste into concrete-like
building materials with a carbon footprint of
up to 90% less than conventional concrete);

— education on the development of the
circular economy.

In conditions of fierce competition,
domestic companies are implementing the
mechanism of the circular economy in their
economic  activities  through  various
strategies and tools, including:

1) Design of the future - is the production
of products where traditional materials can be
replaced by renewable or recycled.

This optimizes the use of resources and
reduces the amount of waste in the
production process. For example, Adidas has
made sneakers with 100% recycled materials.
One type of material is used in production and
itis not used. General Electric uses 3D printing
to prepare parts to save material.

2) Special use and virtualization are
already common for many business models.
Uber, BlaBlaCar, Airbnb are examples of this
approach. From the Ukrainian examples of
the Oh My Look! Brand, which is being
transformed from dress rental services into a
virtual subscription wardrobe offer.
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3) Strategy "goods as a service" -
replacement of the traditional model of
selling goods for the sale of services. A classic
example is Rolls Royce, which has built a
market that customers have enjoyed for more
than 60 years. The company offers customers
in the aviation industry instead of buying
aircraft engines to use ‘Power-by-the-Hour’
service that predicts paying for engine use a
fixed rate for 1 year of operation. To service
the service approach, the engine life cycle is
increased by 25%. Another example is the
successful subscription of a Volvo car. The
customer can choose the model through the
website and form a subscription with fixed
monthly payments. This model is an
alternative to leasing or buying a car.

4) Autonomous use in production
(already used in the use of products or as
components that become part of new
products). Yes, Canon is once again accepting
end-of-life products and using components in
new devices without using the functional
characteristics of the materials. This approach
is part of Dell, which uses secondary materials
for the production of spare parts. The Michelin
Group is returning to the production process
of 17 million tons of used car tires.

5) Reuse in consumption - when by
optimizing service companies can increase
the life cycle of products. For example, the
eBay marketplace offers damaged, but fully
functional devices on a special site at reduced
prices.

The reuse strategy also offers to sell and
buy used products. In Sweden, there is a
special supermarket Retuna, the range of
which consists of "second-hand" things.
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6) Industrial symbiosis and recycling of
production waste - can significantly increase
business efficiency. The first example of
symbiosis in the concept of circular economy
is considered to be the project in Kalundborg
(Denmark).  There, the participating
companies united the principle of interaction,
when the waste of production of one business
becomes a resource for another. At the same
time, economic costs and greenhouse gas
emissions are reduced. The consortium
includes Denmark's largest oil refinery, owned
by energy giant Equinor, the pharmaceutical
company Novo Nordisk, the city's municipal
water and heating company, a waste
management operator and others.

Ukraine also has examples of efficient use
of resources in the production process. For
example, Myronivsky Khleboproduct is
building biogas complexes for poultry waste
processing and energy production. Obolon
Concern sells beer by-products to agricultural
companies, which become animal feed.
Special tanks for heat recovery from freeze
equipment are installed in the Silpo
supermarket chain to meet the need for a hot
water supply.

In further scientific researches, it is
planned to analyze and generalize the
international  experience  of  "green"
transformation of logistics systems in the
conditions of the circular economy,
substantiate and develop conceptual
provisions for the formation and operation of
"green" supply chains in the context of the
circular economy
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