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“Infrastructure provision of industrial waste management in the context of the strategy for recovery of
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the national economy of Ukraine”. The article proposes an integrated approach to evaluating the
development of the industrial waste management system on the example of the Kyiv region. This approach is
based on the application of a set of indicators that characterize the current state of functioning of this system
from the ecological and economic points of view. On the basis of the received results of the conducted
diagnostics, barriers, threats, ecological principles of functioning of the regional industrial waste management
system were identified.

As a result of the study, it was proved that for effective infrastructural support of industrial waste
management, it is advisable to implement a comprehensive approach, the essence of which is the integration
of the principles of transformation of the industrial waste management system, the implementation of the
reverse logistics algorithm, the main components of the organizational and economic mechanism (functions,
methods, management tools, information systems, digital, “green” and innovative technologies), financial
instruments of green investment for the implementation of the regional industrial waste management strategy.

The implementation of the proposed integrated approach will contribute to the adoption of justified
innovative decisions on the greening of logistics activities and environmental management; timely solution of
problems of management of return flows of production waste using the principles of reverse logistics;
minimization of the negative impact on the environment by reducing the volume of waste generation,
increasing the volume of processing and reuse of industrial waste; effective implementation of circular economy
models, transition to expanding producer responsibility; increasing the level of environmental safety of the
region and the country; achieving the goals of sustainable development of the national economy.

It has been established that in order to improve the industrial waste management system in the region, it
is expedient to: introduce the latest technologies and equipment for collection, sorting, transportation,
processing and utilization of waste taking into account advanced European practices; promoting the use of
waste recycling as secondary raw materials on the basis of “green” investment; development of a financial
mechanism for the application of public-private partnership based on attracting private investments and other
non-budgetary sources of financing in the field of industrial waste management; creation of an appropriate
cluster structure as an organizational form of partnership in the field of industrial waste management;
development and implementation of tools for economic stimulation of industrial waste utilization;
implementation of the concept of reverse logistics in the context of the green and circular economy.

Keywords: national economy, natural environment, industrial waste, industrial waste management,
regional waste management system, infrastructural support, waste management hierarchy, waste
recycling, reverse logistics, ecological principles, green economy, circular economy, sustainable
development, transformation, green investment, green technologies, integrated approach, logistics
infrastructure, cluster structure, synergistic effect.

Fpuzopak Mapisa, 3axapyenko Onez, Napmaw Onez, TpywkiHa Hamanis, Jlynoe Jles.
«lHgppacmpykmypHe 3ab6e3neyeHHa ynpasniHHA npomMuciosumMu 8ioxodamu y KOHmeKcmi cmpameazii
8i0OHOB/IeHHA HAYIOHANIbHOI eéKOHOMIKU YKpaiHu». Y cmammi 3anponoHo8aHo iHmezposaHuli nioxio 0o
OUiHIOBAHHA pO38UMKY cUCmMeMu YnpassiHHA NpoMuc/IosuMu 8ioxooamu Ha npuknadi Kuiscekoi obnacmi.
JaHuli nioxio 6azyemobcsa Ha 3acMoCy8aHHI KOMNJIeKCYy NOKA3HUKIB, AKI Xapakmepusyroms NOMOYHUU CMAH
(pyHKYiIOHYB8AHHA O0AHOI cucmemu 3 eKoJ102i4HOI Ma eKOHOMIYHOI moYoK 3opy. Ha niocmasi odepxaHux
pe3ysbmamis nposedeHoi 0iaeHOCMUKU 8usgiaeHo b6ap’epu, 3azpo3u, eKonorivHi 3acadu (pyHKUIOHY8aHHSA
pe2ioHanbHOI cucmemu ynpassiiHHA NPoMUC/I08UMU 8iOX00aMU.

Y pesynemami 0OocnioxeHHs 0osedeHO, WO 071 0i€8020 iHGpAcMpykmypHo20 3abe3nedyeHHs
yNnpasniHHA NPOMUCIOBUMU 8i0X00aMU O0UiNbHO 8NPOBAdXKY8amu KOMnJiekCHUU nioxio, Cymo K020 NoJis2d€e
8 iHmMezpayii npuHYyuUnie mparHcgopmauii cucmemu ynpassiHHA NPOMUCIOBUMU 8i0X00aMU, 8NPOBAOKEHHSA
aneopummy pesepcusHOi J102iCMUKU, OCHOBHUX CKJIAO0BUX OpP2aHi3ayiliHO-eKOHOMIYHO20 MeXaHi3my
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(pyHKUiU, memoOdis, 3acobig ynpasniHHs, iHhopmauiliHux cucmem, Uugpposux, «3eeHux» ma iHHOB8auiliHUx
mexHonoeili), piHaHcosux iIHCMpyMeHmMi8 3es1eH020 iHBecmys8aHHA 0717 peanizayil pezioHaneHoi cmpamezii
yNnpasiHHa NPOMUC/IO8UMU 8iOXO0AMU.

BnposadxxeHHA 3anpoNOHOBAHO20 KOMNJIEKCHO20 NiOX00y cnpusamume NpuliHAMmMmIo o6rpyHMo8aHux
iHHOBAUIlHUX pilueHb 3 eKos102i3ayii 1o02icmuyHOT Gif/IbHOCMI MA eK0102iYHO20 MeHeOXMeHMY; CBOEYACHOMY
gupiweHHI0 npobsieM 3 ynpassiHHA 3860pPOMHUMU NOMOKAMU 8i0x00i8 8UpObHUYMEA i3 3aCMOCy8aAHHAM
NpuHYyunie pesepcusHoI 102icMuKu; MiHiMi3ayii HezamueHoz0 8nsusy Ha 00BKIf/IA 3a PaXyHOK CKOPOYEHHS
06cA2y ymeopeHHs 8i0x00i8, 36inbweHHA 06cAa2y nepepobKu ma N0BMOPHO20 BUKOPUCMAHHA NPOMUCIOBUX
8i0xo0ie;, OiegomMy 8nposaodxeHHO Modenel YUPKYIAPHOI eKOHOMIKU, nepexody 00 pO3UWUPEHHA
8i0N08i0anLHOCMI 8UPOOHUKIB; NIOBUUWEHHIO piBHA eKo/102iYHOI 6e3neKku pe2ioHy ma KpaiHu; 00CAHEHH!O
yineti cmano2o po38uMKy HayioHabHOI' eKOHOMIKU.

BcmaroesneHo, wjo 3a0718 800CKOHAIEHHA cUCmMeMu ynpasiHHA NPOMUC/IO8UMU 8i0X00amu y pe2ioHi
O0YiNlbHUM € 8NpOBAOXKEHHA HOBIMHIX MexHOMo2il | ycmamkyeaHHA 3i 36UPAHHA, COPMYBAHHA,
MmpaHcnopmysaHHs, nepepobku ma ymunizayii 8i0xo0ig 3 ypaxysaHHAM nepedosoi eaponelicbKoi Npakmuku;
CNPUSHHA BUKOPUCMAHHIO peyuKiiHey 8i0x00i8 fAK B8MOPUHHOI CUPOBUHU HA 3acadax «3eeH020»
iHeecmysaHHsa;  po3pobrieHHA  (DIHAHCOB020  MEXAHI3MY  3dCMOCYB8AHHA  0epXAsHO-NPUBAMHO20
napmHepcmea HA OCHO8I 3djlydeHHA NpusamMHux iHeecmuyili ma iHWUX no3abiooxemHux Oxepen
iHaHCY8aHHA 'y Cchepy ynpasniHHA NPOMUC/IOBUMU 8i0X00aMU; CMBOPeHHA 8i0N0BIOHOI KnacmepHoi
cmpykmypu AK opeaHizayiltiHoi popmu napmuepcmea 8 ceepi ynpasniHHA NpomMucsiosumu gioxodamu;
po3pobrieHHA U 8npoBAOXKEHHA IHCMpPYMeHmMi8 eKOHOMIYHO20 CMUMY/TIOBAHHA ymuni3auii npomuciosux
gioxodis; peanizayia KOHUenyii pesepcusHoI 102icMUKU y KOHMeKCcmi 3e/1eHoi ma YupKy/1apHOi eKOHOMIKU.

Knro4oei cnoea: HauioHanbHa eKOHOMiKa, HaBKOMUWIHE MPUPOAHE cepefoBuLle, NMPOMUCIIOBI
BiAxogu, YynNpasfiHHA MNPOMUCNOBMMW BigXxodamMu, perioHasbHa cucTema YrpasniHHA Bigxogamu,
iHbpacTpyKkTypHe 3abe3neyeHHs, iepapxia ynpaBfiHHA Bigxojamu, pPeuuKniHr BigxodiB, peBepcUBHa
NOTICTMKA, €eKOMNOrivHi 3acagwn, 3efleHa €eKOHOMIKa, UUPKYNApHa eKOHOMIKa, CTanuil pPO3BUTOK,
TpaHchopmauia, 3eneHe iHBECTYBaHHA, 3efieHi TeXHOmNorii, KOMMeKCHU nigxig, norictmyHa
iHbpacTpyKTypa, KnacTepHa CTPYKTYpa, CUHEPreTUYHUN edeKT.

Fpuzopak Mapus, 3axapyeHko Onez, Fapmaw Onez, TpywkuHa Hamanes, Jlynoe Jles.
"UnppacmpykmypHoe obecneyeHue ynpaesieHUA NpPOMbIWIEHHbIMU OMX00AMU 8 KOHmeKcme
cmpameauu 80CCMAHO8/NIeHUA HAUUOHA/IbHOU 3KOHOMUKU YKpauHel". B cmamee npednoxeH
UHME2pUPOBAHHBIU NOOX00 K OUEHKe passumus cucmemsl ynpasaeHus NPpoMblWIeHHbIMU 0mxo0amu Ha
npumepe Kuesckoli obnacmu. JaHHelli nodXo0 OCHOBAH HA NpUMeHeHUU Komnsekca hokazamesed,
Xapakmepusylouwux mekyujee cocmosHue (QyHKYUOHUPOBAHUA OdHHOU cucmembl C 3Kosioeudeckou U
SKOHOMUYecKol moyek 3peHus. Ha oCHOBAHUU NOJyYeHHbIX Pe3yabmamos nNpogedeHHOU OUazHOCMUKU
8biAs/IeHbl  6apbepsl, y2po3bl, 3KOJ/I02UYeCKUe OCHOBbI (YHKUUOHUPOBAHUA pe2UOHA/IbHOU cucmemsl
ynpassieHus NPoMbIUWIeHHbIMU OMX00amu.

B pe3ynemame uccrnedosaHusa 00KkazaHo, Ymo 0715 0elicmeeHHO020 UH(pacmpykmypHozo obecneyeHus
ynpasnieHus NpoMbIW/IeHHbIMU OMX00amMu UyesnecoobpasHo B8HeOpAmMb KOMNJIEKCHbIU Nnooxod, cymb
KOMopo2o 3ak/iroydemcs 8 UHMe2payuu NPUHYUNoO8 mpaHcopMauyuu cucmems! ynpassieHus
NPOMbILLIIEHHBIMU OMX00amu, 8HeOpeHUU a1z0pumma pesepcusHoU J102UCMUKU, OCHOBHbIX COCMABAAIOWUX
Op2aHU3AUUOHHO-3KOHOMUYECK020  MexaHu3ma  (¢pyHkyul,  memooos, cpedCm8  ynpasseHus,
UHGOPMAYUOHHBIX cUCMeEM, YUPpOoBbIX, 3e/1eHblX U UHHOBAUUOHHbBIX MexHOos02ull), (UHAHCO8bIX
UHCMPYMEHMOB 3e/1eH020 UHBEeCMUPOBAHUA O/ peasiu3ayuu pe2uoHasnbHol cmpameauu ynpassieHus
NPOMbILWIEHHBIMU OMX00amu.

BHeOpeHuUe npedsioXeHHO20 KOMNJIeKCHO20 Nnoodxoda 6ydem cnocobcmeosams NPUHAMUIO
000CHOBAHHbLIX UHHOBAUUOHHbLIX peweHul no 3Kojo2u3ayuu jo2ucmudeckoli  OeamesbHoCmMuU U
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JKOJ/I02UYECKOMY MeHeOXMeHMYy, C80e8peMeHHOMY peweHUo npobsemM no ynpassieHur 06pamHbiMu
nomokamu omxo008 npou3so0CmM8a C hpuMeHeHUeM NPUHYUNO8 pesepcusHOU 102UCMUKU; MUHUMU3AUYUU
He2amuBHo20 B/IUAHUA HA OKpyXalouwyto cpedy 3d cyem COKpaweHus obsema ob6pd3o8aHus omxo0os,
ysenuyeHUa obsema nepepabomku U NOBMOPHO20 UCNO/L30BAHUA NPOMbIWIIEHHbIX O0MX0008;
OelicmeeHHOMY  8HeOpeHUO  Molesieli  UUPKYJAPHOU  3KOHOMUKU, nepexody K  pacuupeHuro
omeemcmeeHHOCMU npousgodumersiel; NOBbLILIEHUIO YPOBHA 3Ko/l02udeckol 6e3onacHocmu pe2uoHa u
cmpatel; docmuxeHuto yenel ycmoli4usoz0 pa3sumus HayUOHAbHOU SKOHOMUKU.

YcmaHosneHo, 4mo 0715 cogepuieHCmao8dHuUs cCUCmMeMbl ynpassieHUs NPOMbIUIEHHbIMU OMX00amu 8
pe2uoHe UenecoobpasHo: sHeopeHUe Hogelwux mexHosao2uli u obopydosaHua 0514 cbopa, copmuposKu,
MpaHcnopmuposKuU, nepepabomku u ymusiuzayuu omxo0o8 ¢ yyemom nepedogoli egponelickoli npakmuku,
codelicmaue Ucnosb308aHUI0 peyuKIUuH2a 0mMxo0008 8 Ka4ecmae 8MmopUYHO20 CbipbsA HA OCHOBE «3e/1eH020»
uHeseCmMuposaHus; paspabomka QHUHAHCOBO20 MeXAaHU3Md NnpuUMeHeHUA 20Cy0apCmMEeHHO-4acmHOo20
napmHepcmea HA OCHOB8e NpuesieyeHUs YacmHbIX UHBeCmuUyul u Opy2ux 8HEOIO0XemHbIX UCMOYHUKO8
¢uHaHcuposaHus 8 cthepe ynpassieHUAs NPOMbIWIEHHbBIMU O0MX00amu; co30aHue coomeemcmayiowjel
KnacmepHoU cmpykmypsl KAk Op2aHu3ayuoHHoU opmel napmHepcmea 8 o06sacmu  ynpassieHus
NPOMbIWIIEHHbBIMU ~ OMX00aMUu;  pa3pabomka U  8HeOpeHuUe UHCMPYMEHMO8  3KOHOMUYECKO20
CMUMYUPOBAHUA  ymUJ/IU3auyuUU NPOMbIW/IEHHbBIX O0MX0008; peanu3ayus KoHuenuyuu pesepcusHol
J102UCMUKU 8 KOHMeKcme 3e1EHOU U YUPKYAAPHOU SKOHOMUKU.

Knioueeble cnoea: HauMoHanbHas 3KOHOMMKA, OKpYXawowas cpefa, NMPOMbIUEHHbIE OTXOAb,
ynpaBneHne MPOMbIWIEHHbIMMA  OTXOAAMW, PervoHanbHad CUCTeMa  YNpaBleHMsA  OTXOAamu,
NHOPACTPYKTYpHOe obecneyeHve, nepapxus ynpasneHna OTX04aMu, PELUKIIVIHT OTXOLOB, peBepPCMBHasA
NOTUCTUNKA, DKONOTMYECKME OCHOBbI, 3€feHas 3KOHOMUKA, LMUPKYNsApHaA 3SKOHOMMKA, YCTONYMBOE
pa3sutne, TpaHcopmauunsa, 3efeHoe  MHBECTUPOBaHME  TEXHOMOMMW, KOMMIEKCHbIN  MOAXoA,

normcrTryeckan MHGPaCTpyKTypa, KnactepHas CTPYKTypa, CuHepreTuyecknin sbdexr.

Introduction. In modern conditions, the
established  regional industrial  waste
management systems in Ukraine are not
effective enough. This is due, first of all, to the
imperfection of the institutional support for

the implementation of the waste
management mechanism (processes of
collection, transportation, storage,

processing, disposal, removal, disposal and
burial), which leads to an increase in the
volume of their accumulation; lack of means
of waste management; low level of
implementation of low-waste technologies
and creation of logistics infrastructure and
corresponding cluster structures for waste
management; insufficient volume  of
investments in industrial waste recycling;
negative consequences of Russian aggression
against Ukraine.

At the same time, it should be noted that
there is a lack of theoretical and
methodological  foundations for the
formation of regional waste management

systems in Ukraine in the conditions of
European integration and decentralization of
power, methods of analysis of the process of
generation and utilization of industrial waste
in  regional  ecosystems,  methodical
approaches to  determining  factors
influencing the functioning of the logistic
infrastructure of waste recycling and criteria
for its improvement creates problems in the
formation of scientifically based development
of regional industrial waste management
plans. All this has a negative impact on the
current state of the natural environment and
leads to an increase in environmental load,
possible environmental risks, and thereby
reduces the level of environmental safety in
the regions of Ukraine.

Therefore, it is expedient to change the
modern paradigm of environmental thinking
and environmental policy, search for
innovative tools, “green” and logistical
solutions, substantiate the theoretical and
methodological foundations and develop
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scientific and applied proposals, as well as
introduce fundamentally new organizational,
economic and management approaches and
“green” technologies to improve the
functioning of the regional industrial waste
management system in the context of the
concepts of circular economy and balanced
sustainable development. Let's consider it on
the example of the Kyiv region.

At present, the implementation of an
ecologically balanced system of nature
management and preservation of natural
ecosystems, the development of a regional
Concept and Strategy for the management of
industrial waste, the introduction of
innovative waste recycling technologies, the
use of public-private partnership as an
effective mechanism for the functioning of
logistics infrastructure are recognized as
priority tasks for the effective implementation
of environmental policy in the Kyiv region.
leveling of environmental risks from the
negative impact of logistics activities on the
environment, etc. This corresponds to the
main provisions of the National Waste
Management Strategy in Ukraine until 2030,
the State Regional Development Strategy for
2021-2027, the National Waste Management
Plan until 2030 within the framework of the
implementation of the Framework Directive
2008/98/EU “On Waste”, Directive 1999/31/EC
“On waste disposal”, 2000/53/EC (End-of-life
vehicles, ELV) Recycling, 2006/21/EC “On
waste management of mining enterprises”,
2012/19/EC “On electrical and electronic
equipment waste (WEEE)” and the
Association Agreement between Ukraine and
the European Union.

Literature and researches review. The
issues of modernization of the industrial
waste management system and the
corresponding logistics infrastructure are
requlated by a number of legislative and
normative legal acts (with amendments),
among them: the Law of Ukraine “On
Protection of the Natural Environment” dated
June 25, 1991 No. 1264-XIll; Law of Ukraine
“On Radioactive Waste Management” dated
June 30, 1995 No. 255/95-VR; Law of Ukraine
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“On Waste” dated March 5, 1998 No. 187/98-
VR; Law of Ukraine “On the Nationwide
Targeted Environmental Program for the
Management of Radioactive Waste” dated
September 17, 2008 No. 516-VIl; Law of
Ukraine “On Public-Private Partnership” dated
July 1, 2010 No. 2404-VI; Law of Ukraine “On
Environmental Impact Assessment” dated
May 23, 2017 No. 2059-VIll; Decree of the
Cabinet of Ministers of Ukraine “On the
approval of the National Waste Management
Strategy in Ukraine until 2030” dated
November 8, 2017 No. 820; Decree of the
Cabinet of Ministers of Ukraine “On approval
of the National Waste Management Plan until
2030” dated February 20, 2019 No. 117-p;
Resolution of the Cabinet of Ministers of
Ukraine “On Approval of the State Strategy for
Regional Development for 2021-2027" dated
August 5, 2020 No. 695; Order of the Ministry
of Environmental Protection and Natural
Resources of Ukraine “On Approval of
Methodological Recommendations for the
Development of Regional Waste
Management Plans” dated September 10,
2021 No. 586; Regional development
strategies for the period until 2027, etc.

The problems of transformation of
regional industrial waste management
systems using the principles of green
economy are of constant interest to scientists
and practitioners. As the analysis of literary
sources shows, a significant number of
scientific works of scientists are devoted to
the justification of  scientific  and
methodological approaches to waste
recycling and the improvement of regulatory,
legal, institutional, organizational, economic,
financial and information support for
industrial waste management, such as: R.
Marshall, K. Farahbakhsh [1]; A. Bartoleto [2]; I.
Koblianska [3]; T. Safranov, M. Klymenko et al.
[4]; V. Mishchenko, Yu. Makovetska, T.
Omelianenko [5]; H.-C. Brauweiler, V. Shkola,
O. Markova [6]; T. Halushkina et al. [7]; T.
Antonova [8]; N. Pinkevich [9]; R. Timchenko,
D. Krishko, Ye. Titunin [10]; O. Kononenko, V.
Molodyka [11]; O. Kravchenko et al. [12]; 1.
Kolodiichuk [13]; V. Yevdokymenko [14]; O.
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Minina, N. Shadura-Nykyporets [15]; V. Plokhyi
[16]; M. Barinov et al. [17]; M. Melnykova, V.
Shkryhun, N. Khazanova [18]; R. Naboka [19]).

In the scientific literature, there are many
approaches to considering the environmental
component of logistics (Z. Jianwei, Z. Minjie, Z.
Liwei [20]; S. Pulawska, W. Starowicz [21]; L.
Simao, M. Gongalves, C. M. T. Rodriguez [22];
M. Moroz, Z. Polkowski [23]; I. Urbanyi-
Popioteka [24]; W. Liu et al. [25]). It should be
noted that research by international
consulting companies confirms the relevance
of green logistics development issues. As a
result of research, foreign (S. Luthra, D. Garg,
A.Haleem [26]; C. Geiger [27]; F. Barzinpour, P.
Taki [28]; C. Pierre, P. Francesco, N. Theo [29])
and domestic (A. Mazaraki, L. Kharsun [30]; T.
Kobylynska [31]; Yu. Sahaidak, T. Kharchenko
[32]) scientists established that the evolution
of the development, establishment,
formation and further structuring of green
logistics are closely intertwined with logistic
principles.

Researchers (D. Rogers, R. Tibben-
Lembke [33]; S. Dowlatshahis [34]; S.
Srivastava [35]; D. Lee, M. Dong [36]; F.
McLeod et al. [37]; M. Starostka-Patyk, V. Popa
[38]; A. Mesjasz-Lech [39]) pay considerable
attention to the substantiation of the
conceptual provisions of the development of
reverse logistics in the circular economy
system.

In recent years, scientists (J. Coyle et al.
[40]; D.Bowersox, D. Closs [41]; Ye. Krykavskyi
et al. [42; 43]; O. Bondarenko [44]; A. Hlazkova
[45]; O. Karyi, H. Podvalna [46]; O. Sumets, T.
Babenkova [47]; I. Blahun, I. Nychyk [48];
N.Smyrnova [49]; |. Sadchykova [50]) have
been actively engaged in solving the urgent
problems of the formation and functioning of
logistics infrastructure in the context of
ensuring the sustainable development of the
national and regional economy.

Despite the wide range of scientific
developments on the chosen topic, further
scientific research on the formation of the
logistics infrastructure of industrial waste
management, taking into account the
regional characteristics of the Kyiv region, is

19-35
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timely and relevant. For quality monitoring of
the environment, finding ways to solve the
problem of increasing the level of
environmental safety, it is advisable to
perform an analytical assessment of the
current state of development of the industrial
waste management system in the Kyiv region.
And this problem acquires special importance
in the modern conditions of transformation of
the regional logistics system and creation of
appropriate infrastructure (for example,
cluster formations) in the context of the
European Green Deal.

Aim and objectives. The purpose of this
article is to study the development trends of
the regional industrial waste management
system on the example of the Kyiv region;
identification of modern problems of
formation of proper regional logistics
infrastructure; substantiation of the feasibility
of applying a comprehensive approach to
infrastructural provision of industrial waste
management in the context of the strategy of
recovery of the national economy of Ukraine.

The methodological basis of the research is
the provisions of theories of sustainable and
regional development, concepts of green and
circular economy. Research of modern
processes of formation of waste management
systems is based on the use of methods:
economic-statistical analysis, balance,
modeling, analogies and synthesis, system
approach, comparisons and observations,
classification, structural-logical
generalization, etc.

Scientific provisions, conclusions and
recommendations are based on fundamental
theoretical developments on the formation of
waste management systems at the regional
level. The basis of the study was the
achievements of modern economic science,
scientific works of leading domestic and
foreign scientists and practitioners in the field
of waste recycling, nature management,
problems of ensuring sustainable
development of territories and finding new
ways to achieve it, in particular, through
waste management.
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The information base of the research was:
legislative and regulatory acts of Ukraine,
Development Strategy of the Kyiv Region for
2021-2027, Regional Waste Management Plan
of the Kyiv Region until 2030, official materials
of the State Statistics Service of Ukraine and
the Main Department of Statistics in the Kyiv
Region, Ministry of Environmental Protection
and natural resources of Ukraine, the Ministry
of Development of Communities and
Territories of Ukraine, scientific publications
of foreign and domestic scientists.
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Results, analysis and discussion.
Statistical analysis shows that the total
volume of emissions of pollutants and
greenhouse gases into the atmospheric air in
the Kyiv region increased by 33.3% during
2000-2020 due to an increase in emissions by
mobile sources by 80.9%. However, the
volume of emissions of pollutants and
greenhouse gases into the atmosphere by
stationary sources decreased by 17.7%
(Table 1).

Table 1 — Dynamics of emissions of pollutants and greenhouse gases into the atmosphere by

stationary and mobile sources

Vears Total volume, _ Including sources, thousand tons_
thousand tons stationary mobile
2000 167.5 80.8 86.7
2005 170.0 73.0 97.0
2006 201.9 108.3 93.6
2007 251.3 93.3 158.0
2008 289.8 107.4 182.4
2009 266.7 101.9 164.8
2010 269.0 106.8 162.2
2011 278.6 113.6 165.0
2012 308.0 129.4 178.6
2013 277.3 111.9 165.4
2014 252.1 96.2 155.9
2015 203.6 78.1 125.5
2016 210.2 98.2 112.0
2017 162.0 48.2 113.8
2018 197.0 81.3 115.7
2019 214.7 84.4 130.3
2020 223.3 66.5 156.8

Source: compiled according to the data of the Main Department of Statistics in the Kyiv region.

Investigating the development of the
regional industrial waste recycling system, it
was established that the amount of generated
waste decreased by 26.6% in 2020 compared
to 2010, and the amount of waste disposed of
decreased by 98.6%. It is worth noting that in
the Kyiv region there is a trend of significant
growth in the ratio between the volumes of
generated and disposed of waste. Thus, the

value of this indicator increased in the region
for 2010-2020 from 2.3 to 118.3 times. The
volume of removed industrial waste to
specially designated places or facilities
decreased by 2.2%. The volumes of waste
accumulated during operation in specially
designated places or objects in the region
increased by 2.6 times (Table 2).
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Volumes of waste, thousand tons
Years _ remo_ved to specially accum_ulated d_uring operation, in
formed disposed designated places specially designated places or
or facilities objects (waste disposal sites)
2010 | 2932.2 1296.9 17156 37042.0
2011 | 6626.3 952.4 5070.4 41489.6
2012 | 3015.9 571.1 1736.8 40335.4
2013 | 2427.8 536.5 1578.2 417025
2014 | 12721 94.4 1417.7 41502.9
2015 | 1660.5 127.3 1283.6 441715
2016 | 1561.3 53.9 1393.2 45429.3
2017 | 1265.6 20.2 1131.7 43140.0
2018 | 1394.0 338 1348.4 45499.1
2019 | 1414.6 9.7 1535.9 46710.8
2020 | 2153.6 18.2 1677.7 95588.2

Source: compiled on the basis of information materials of the Main Department of Statistics in the Kyiv region; of the

“Environment” section of the official website of the State Statistics Service of Ukraine.

According to the analysis of information
and analytical materials, the volume of waste
generated from the economic activity of
enterprises in the Kyiv region increased by 3.4

times during 2017-2020, and their specific
weightin the total volume of generated waste
increased by 45.5 percentage points (Table 3).

Table 3 — Dynamics of the amount of generated waste by types of economic activity

Indicators Years
2017 2018 2019 2020
Total volume, thousand tons 1265.6 | 13940 | 14143 | 2153.6
;/(\)/Iz;'fte from the economic activity of enterprises, thousand 503.1 239.4 950.7 1990.1
Share in the total volume, % 46.9 53.0 67.2 92.4

Source: compiled on the basis of information materials of the Main Department of Statistics in the Kyiv region; of the
“Environment” section of the official website of the State Statistics Service of Ukraine.

It should be noted that the situation with
investing in the development of the waste
management system in the Kyiv region is
significantly deteriorating. This is evidenced
by the low share of capital investments for
waste management in the entire region. This
was especially observed in 2011, 2012, 2014,
2015. Only in 2019 did the situation improve
somewhat - the value of this indicator was
65.7%, which is 49.8 percentage points higher
compared to 2010. The share of capital

investments for waste  management
decreased by 11.3%in 2010-2020 or from 15.9
to 4.7% of the total amount of capital
investments for environmental protection for
all types of environmental protection
activities. However, during this period, the
specific weight of capital investments for
atmospheric air protection and climate
change problems increased by 5 percentage
points (Table 4).
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Table 4 — Dynamics of capital investments by types of environmental protection activities

Including the main types of environmental
The total volume of protection activities

Years capital invest_ments (in protection of atmpspheric air and waste management

actual prices), problems of climate change

R thousand UAH share, % th%u:snd share, %
2010 53446.6 6622.3 12.39 8520.2 15.94
2011 1398332.6 63679.9 4.55 20979.8 1.50
2012 1948849.6 18509.3 0.95 14690.7 0.75
2013 1863334.7 122331.2 6.57 56975.1 3.06
2014 3789621.1 11051.3 0.29 16568.3 0.44
2015 4157510.7 1945.7 0.05 17137.7 0.41
2016 8313266.1 3005.7 0.04 1387819.6 16.69
2017 4088520.9 5800.8 0.14 1132136.3 27.69
2018 1773634.6 5384.7 0.30 148779.1 8.39
2019 6945708.4 6300.2 0.09 4560371.1 65.66
2020 285410.3 49541.8 17.36 13382.5 4.69

Source: compiled on the basis of information materials of the Main Department of Statistics in the Kyiv region; of the
“Environment” section of the official website of the State Statistics Service of Ukraine.

Statistical analysis shows that the share of
current costs for waste management in 2020
was 35.8% of current costs for environmental
protection for all types of environmental
protection measures, or 10.6 percentage
points more compared to 2010. The specific
weight of current costs for protection
atmospheric air and the problem of climate
change decreased during this period by 2.7
percentage points. (Table 5).

Based on the analysis of the approved
Development Strategy of the Kyiv region for
2021-2027, it was found that the program
document does not pay enough attention to
the formation of the regional logistics
infrastructure for industrial waste
management, which would meet the modern
requirements of management. At the same
time, the main weaknesses of the Kyiv region
include:

- technologically and morally outdated
industrial waste management system,
insufficient level of their disposal;

- low indicators of the use of industrial
waste as secondary raw materials in the
context of the circular economy;

- insufficiently effective implementation
of measures aimed at preventing the

formation, utilization, disposal and removal of
waste;

- lack of a comprehensive approach to
managing the recycling of industrial
production waste by creating an appropriate
logistics infrastructure based on the principles
of the green economy.

However, as a result of the research,
strengths were also revealed. So, currently
active work is being done in the Kyiv region to
increase the level of environmental safety. For
this  purpose, the Regional Waste
Management Plan until 2030 (Table 6) is being
developed, which provides for the
implementation of the waste management
system on an innovative basis.

So, as the comparative analysis of
strategic documents showed, environmental
safety and protection of the natural
environment are among the priority areas. At
the same time, it should be emphasized that
only in the Regional Development Strategy
until 2027 are defined waste management
tasks, including: support for innovative
developments and the introduction of the
latest technologies in the field of waste
processing and the return of resource-
valuable materials to economic circulation;
environmental monitoring and informing the
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population about the state of the
environment; creation and development of
eco-networks.
Table 5 — Dynamics of current costs by types of environmental protection activities

Including the main types of environmental
Total current costs (in - p_rote_ction i
Years actual prices), protection of atmpspherlc air and waste management
thousand UAH problems of climate change
thousand UAH share, % thzu:snd share, %
2010 239400.7 13517.8 5.65 60267.9 25.17
2011 313066.6 15095.3 4.82 90156.3 28.80
2012 357943.1 132734 3.71 82502.1 23.05
2013 408651.6 15446.7 3.78 107300.2 26.26
2014 428268.4 13784.2 3.22 114531.3 26.74
2015 489315.8 13430.4 2.74 132640.9 27.11
2016 601143.6 15290.7 2.54 167882.2 27.93
2017 879681.3 15789.8 1.79 383896.4 43.64
2018 766594.9 20419.1 2.66 245918.7 32.08
2019 965021.2 19589.0 2.03 309370.0 32.06
2020 1122821.1 34124.7 3.04 401815.2 35.79

Source: compiled on the basis of information materials of the Main Department of Statistics in the Kyiv region; of the
“Environment” section of the official website of the State Statistics Service of Ukraine.

Table 6 - List of measures to create waste management infrastructure

Amounts
Name of the event and of financing, Sources of funding
deadlines million UAH
Regional Local Other
2025 | 2030 | State budget bl? - oudoet | sources

Development of project
documentation for the
construction and 550 550 ) ) 550
reconstruction of waste
management facilities (2021-
2030)
Construction of regional
waste management facilities | 350.0 | 700.0 ggg - 2288
(2023-2030) ' '
Reclamation of landfills and N N
landfills (2021-2030)

Note: * the amount of funding will be determined in a two-year period after conducting an inventory of landfills and
landfills.
Source: compiled on the basis of the project of the Regional Waste Management Plan of the Kyiv Region until 2030.

As a result of the conducted researches circular economy and sustainable
[51-60], it was established that for the development, it is advisable to apply a
effective  functioning of the logistics complex approach (Figure). Its essence
infrastructure of industrial waste consists in the integration of the principles of
management (IWM) in the Kyiv region in the transformation of the industrial waste

context of the paradigms of “green” growth, management system, the implementation of
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the reverse logistics algorithm, the main financial instruments of green investment for
components of the organizational and the implementation regional industrial waste
economic mechanism (functions, methods, management strategy.

management tools, information systems,
digital, “green” and innovative technologies),

Analytical assessment and diagnosis of the current state, the impact of a set of exogenous and endogenous factors,
features and trends in the development of the industrial
waste management system, taking into account regional specifics

;

Algorithm of reverse logistics
- determination of the potential volume and
characteristics of return flows;
- grouping of return waste streams by
characteristics;
- calculation of costs for product return;
- selection of the return mechanism (according

. . . }
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1
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cycle economy;
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- implementation of an integrated information
system for waste management;

- systematic approach and planning;

- application of extended producer
responsibility;

- integration into the EU waste market

and the implementation of the European
system of IWM

costs, outsourcing);

- operational stage of return;

- design of the waste return flow management
system;

- information support, monitoring and control
over the implementation of the system of
management of the reversible flow of
production waste

Financial instruments
of green investment in the operation
of logistics infrastructure
- Green loans
- Green bonds
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The formation and functioning of the appropriate logistics infrastructure - the regional cluster

: Components of the synergistic effect: economic — social — environmental

1 1) reduction of costs for the organization of logistics activities; 2) creation of new jobs; 3) reducing the level of

: greenhouse gas emissions; 4) increasing the level of environmental safety; 5) adoption of justified innovative decisions
L}

|

on environmental management of logistics activities

Figure 1 — A complex approach to infrastructural provision of industrial waste management
Source: author's development.

The implementation of the proposed decisions on the greening of logistics
integrated approach will contribute to the activities and environmental management;
adoption of well-founded innovative timely solution of problems of management
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of return flows of production waste using the
principles of reverse logistics; minimization of
the negative impact on the environment by
increasing the volume of processing and
reuse of industrial waste; effective
implementation of circular economy models,

transition to expanding producer
responsibility; increasing the level of
environmental security of the region;
achieving the goals of sustainable
development.

Conclusions. Therefore, in modern

conditions, waste should be considered as an
economic category, which should be based
on the fact that waste is an economic object,
the management of which depends on
regional development.

At present, the regional and local
authorities of the Kyiv region need to pay
attention to the development of the
Comprehensive Waste Management Program
and the finalization of the Regional Industrial
Waste Management Plan until 2030 with the
involvement of various categories of
stakeholders.

However, it should be noted that the
concepts of “industrial waste” and
“production waste” are not clearly defined by
the current legislation of Ukraine. In this
regard, it would be appropriate to introduce
these concepts into national legal
documents. This, in turn, would make it easier
to distinguish them from other types of waste
and would ensure more effective
implementation of legislation in the field of
industrial waste management, including as a
recycling of secondary resources. In addition,
the terms “waste management”, “waste
management hierarchy”, “waste recycling”,
“green investments”, “mechanism of “green”
financing” should be included in the current
legal acts that regulate the issue of waste
management. For this purpose, it is expedient
to introduce amendments and additions to
the Laws of Ukraine “On Waste”, “On
Protection of the Natural Environment”, “On
Environmental Impact Assessment”, the
National Waste Management Strategy in
Ukraine until 2030, the National Waste
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Management Plan until 2030, the Strategy
development of the Kyiv region for 2021-
2027, Regional waste management plan in
the Kyiv region until 2030.

And also finalize and adopt the draft law
“On waste management”, in which to define
the classification of waste depending on the
types of economic activity, the principles and
mechanism of implementation of the five-
level hierarchy of waste management.

In order to improve the regional
industrial waste management system, it is
expedient to:

- implementation of the latest
technologies and equipment for collection,
sorting, transportation, processing and
disposal of waste taking into account
advanced European practices;

— promoting the use of waste recycling
as secondary raw materials on the basis of
“green” investment;

- development of a financial
mechanism for the application of public-
private partnership based on attracting
private investments and other non-budgetary
sources of financing in the field of industrial
waste management;

- development and implementation of
tools for economic stimulation of industrial
waste utilization;

- implementation of the concept of
reverse logistics in the context of the green
and circular economy;

- creation of an appropriate cluster
structure as an organizational form of
partnership in the field of industrial waste
management;

- finalization and approval of regional
industrial waste management strategies in
the context of recovery of the national
economy of Ukraine.

Prospects for further research in this area
are the substantiation and development of
conceptual provisions for the formation of a
cluster structure of industrial waste
management in the regions of Ukraine, taking
into account the specifics of their functioning,
as well as the justification of a fundamentally
new concept of industrial waste management
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in the context of the strategy of restoring the
national economy of Ukraine.
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