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DEVELOPMENT OF RECYCLING INFRASTRUCTURE IN UKRAINE

Lesia Kostiuchenko, Volodymyr Marchuk, Oleg Harmash. “Development of recycling
infrastructure in Ukraine”. Today, household waste occupies a large area of legal and illegal landfills, and
existing recycling plants are not operating at full capacity due to lack of recyclables. Responsible waste
management is a key issue for the entire recycling industry in Ukraine. The study of trends in the development of
solid waste recycling infrastructure in developed countries is the basis for the formation of its own recycling
system in Ukraine. This explains the fact that in a difficult environmental situation on a global scale, the issue of
recycling is gaining priority today.

Modern enterprises that provide services for the removal of household waste, their sorting and further
processing today especially need the participation of the state to create market conditions for the development
of a competitive environment. After all, in addition to the processing of waste into secondary raw materials,
biogas extraction systems are installed at landfills in Ukraine and installations for electricity production are
operated. So in parallel with solving the problem of pollution, we have an additional source of alternative
energy.

At the legislative level, the executive bodies of village, settlement and city councils have the right to
address the issues of collection, transportation, utilization and disposal of household waste, setting tariffs for
the service of household waste management, organization of separate collection of useful components of this
waste. In order to create a proper system and build infrastructure for efficient waste management, it is important
to unite local communities. In addition, it is critical to apply a systematic approach to the organization of the
execution chain of all stages of recycling by forming the interaction of all infrastructure elements.
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Jleca KocmioyeHko, Bonodumup Mapyyk, Onez lapmaw. «Po3sumok iHpacmpykmypu
peuukniHzy e YKpaini». [Tobymogi 8i0x00u Cb0200HI 3aliMarome 4yumasay mepumopito Ha 3aKOHHUX Ma
He3aKOHHUX NOJli20HAX, a HAABHI 3a800U 3 nepepobKU NPAUIOOMb He Ha NOB8HY NomyxHicme Yyepe3 6pak
8mopcuposuHu. BionosioasnsHe no8odxeHHA 3 8ioxo0amu — KloHo8e NUMAHHA 014 8Ci€i peyukiH2e080i 2any3i
8 Ykpaiti. [JocnioxeHHs meHOeHUil po38UMKY iHhpacmpykmypu peyukniHzy meepoux nobymosux gioxodis
pO38UHeHUX KpaiH € 6a3010 071 (hOpMYy8AHHA 8/1ACHOT cucmeMu peyuksiHey 8 Ykpaiti. Lle nosacHioe mou pakm,
Wo 8 yMOBAX CK/IaOHOI eKos102i4yHOI cumyauii 8 21o6anbHOMy mMacwmabi NUMAHHA peyuksliH2y CbO20OHI
Habysae npiopumemHocmi.

CyyacHi nionpuemcmea sKki HA0AMb NOC/Iy2uU 3 8UBE3EHHA NObYmMosux 8idxodis, ix copmysaHHa ma
nodasibuwoi nepepobku cb0200Hi 0c06/1UB0 Nompebyrome yuacmi 0epxasu Wo00 CMeOopPeHHS PUHKOBUX yMO8
0719 p038UMKY KOHKYPEHMHO020 cepedosuuid. A0Xxe, OKpiM nepepobKu 8i0X00ie Ha 8MOPUHHY CUPOBUHY, HA
nosieoHax YkpaiHu o61awmosaHo cucmemu 8uslyd4eHHA 6io2dly ma ekcnayamylomsca YyCmaHosKu 0
supobHuymea enekmpoeHepzii. Omxe napanenbHo 3 BUPIWEHHAM NUMAHHA 3a6pyOHeHHs, MAaemMo
dodamkose 0xkepesio asbmepHamu8Hoi eHepii.

Ha 3axkoHoOasuyomy pigHi supiweHHs numaHe 36UPAHHA, MPAHCNOPMYBAHHA, ymunizayii ma
3HeWKoOXeHHA nobymosux 8i0xo0ie, 8CMAHOB/IEHHA mAdpugie Ha NOCy2y 3 NOBOOXEHHA 3 NOByMosuMuU
8i0x00amu, opeaHizayia po30iibHo20 36UPAHHA KOPUCHUX KOMNOHeHmi8 yux eidxodie mdwmeb npaso
BUKOHABY[ Op2aHU Ci/lbCbKUX, CeTUWHUX mad MiCbKUX pad. 3 Memoio CMBOPEHHA HAJIeXHOI cucmemu ma
6yodisHuUymMaa iHpacmpykmypu 011 edheKmuBHO20 NOBOOXKEHHSA 3 8IOXO0AMU BAX/TUBUM KPOKOM O0Ui/IbHO
suKoHamu 06'eOHaHHA mepumopianbHuUx 2pomaod. Kpim mozo, Kpumu4Ho HeObXiOHUM € 3aCMOCY8AHHA
cucmemHoz20 nioxody 00 op2aHi3ayii N1aHYto2a BUKOHAHHA YCix emanig peyukiiHey Wisaxom hopmys8aHHsA
83aemodii pobomu ycix iHgppacmpykmypHux enemeHmis.

Knwo4oei cnoea: peuukniHr, iHOpacTpyKTypa peumkniHry, ynpasfiHHA Bigxogamu, peuuKniH
TBEpAMX NOBYTOBMX BiAX04iB, BTOPUHHI pecypcu, MOBOAXKEHHA 3 NOOYTOBMMM Bigxogamu.

Jleca KocmioyeHko, Bnadumup Mapuyk, Onez lapmaw. «Paseumue uHgppacmpykmypel
peyuknuHaa 8 YKpauHe». bbimogble 0mxo0bl ce200HA 3aHUMAarom HeMasylo meppumopuro Ha 3aKOHHbIX U
HEe3aKOHHbIX NOJIU20OHAX, G UMetowuecs 3ago0sl no nepepabomke pabomaiom He 8 NOJIHYI0 MOUWHOCMb U3-3a
Hexsamku emopceipba. OmeemcmeeHHoe obpaujeHue ¢ omxodamu - Kao4yegol eonpoc acel
peyuxuHeo8ol ompaciu 8 YkpauHe. MiccnedogaHue meHoeHyul pazsumus uH@pacmpykmypsl peyukauHea
meepobix 6bIMOBbIX OMX0008 8 PA3BUMbIX CMPAHAX A87aemca 6a3ol 014 popmuposaHua cobcmeeHHol
cucmemsl peyuksiuH2a 8 YkpauHe. 5mo obssAcHAem mom ¢akm, 4mo 8 yC08UsAX CJIOXHOU dKos102u4eckol
cumyayuu 8 2r1obanbHoM maciumabe 80NpoC peyuKkIuH2a ce200HA npuobpemaem npuopumMemHocmMe.

CospemeHHble npednpuamus, NpedocmassafAlouue ycayau no 86803y 6bImo8bix 0mx0008, UX
copmuposke u nocniedyroujeli nepepabomeke ce200HA 0CObEHHO Hyx0almca 8 yyacmuu 20cydapcmaa 8
CO30aHUU pbIHOYHbIX YC108Ul 014 pa3sumus KOHKypeHmHoU cpedsl. BeOb kpome nepepabomku omxo0os Ha
8MOpUYHOE Cbipbe, NOJIU2OHbI YKpAuHbl 06ycmpoeHbl cucmemMamu Uu3ssedyeHuUs 6uU02a3a, a Makxe
3KCNJlyamupyomcsa ycmaHosKu 0719 npou3soocmea 3/ekmposHepauu. Takum obpa3om, napannesnbHo ¢
peuweHueM 80Npoca 3a2pA3HeHUs, uMeem 00NOTHUMEbHbIU UCMOYHUK a/lbmepHAamugHoU 3Hepauu.

Ha 3akoHoOamenbHOM ypoB8He peuweHue 80NpPoOCo8 KacamesibHo cbopd, MpPAaHCNOPMUPOBKU,
ymusnu3ayuu u obesspexusaHus 66imossix omxo00o8, ycmaHosieHue mapugos Ha yciy2y obpauwjeHus ¢
66/Mo8bIMU OMX00AMU, Op2aHU3AYUSA pa30esibHo20 c6Opa NOJIe3HbIX KOMNOHEHMO8 3MuxX 0mxo008 umetom
NOJIHOMOYUA UCNOJTHUMESIbHbIE OP2aHbl CETbCKUX, NOCEIKOBbIX U 20podcKux cogsemos. C yesbio co30aHUA
Haonexauwjeli cucmems! U CmpoumesbCcmead UHGPAacmpykmypel 014 3¢gekmugHo2o obpaujeHus ¢
0MXx00amMu BAXHbIM WA20M pekomMeHOyemca obveduHeHUe meppumopudrnsHelx obuwuH. Kpome moeo,
Kpumuy4ecku HeobXoO0UMbIM £8J/19emcs NpuMeHeHue CUCMeMHO20 Nnooxodd K Op2dHuU3ayuu Uenoyku
8bINOJIHEHUSA B8CEX 3MANO08 peyukiuHed nymem GopMuposaHus e3aumodelicmsus pabomel s8cex
UHGPpAcmpyKmypHbIxX 371eMeHmMos.

Knioueesble cnoea: peunknuHr, "HGpacTpyKTypa peLnKirHra, ynpaseHue oTxogamu, nepepaboTtka
TBEPAbIX OTXOA0B, BTOPUYHbIE PECYPChI, YNPaBNeHre ObITOBbIMU OTXOAaMM.
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Introduction. In a difficult environmental
situation on a global scale, the issue of
recycling is becoming a priority. Today,
environmental issues fill the agenda of many
international meetings of various levels and
areas: political, scientific, industrial, medical,
economic, narrowly specialized, and so on.
The study of trends in the development of
solid waste recycling infrastructure in
developed countries is the basis for the
formation of its own recycling system in
Ukraine

Analysis of recent researches and
publications. Leading countries around the
world have developed a five-step hierarchy of
waste management, which is based on the
priority of waste prevention. And if it cannot
be prevented, efforts are made to reuse, if not
possible as a recycling (recycling of waste into
products, materials or substances) [3]. In the
general, recycling is the phenomenon of
returning to industrial production of some
materials contained in industrial, construction
and household waste [4, c. 103].

According to the Ministry of Community
and Territorial Development of Ukraine,
recycling includes the recycling of organic
material, but does not include energy
recovery or recycling into materials to be used
as fuel or backfill materials. In the event that
recycling is not possible, energy recovery or
recycling operations are used to be used as
fuel or backfill materials. In this case,
backfilling is a recovery procedure, when
suitable waste (except hazardous) is used to
fill voids or for engineering purposes in
landscape work, where waste replaces
materials that are not waste. If all these
operations have already been performed or
cannot be performed - waste can be removed
(including buried, placed in special landfills,
incinerated, dissolved, etc.). Ukraine has also
adopted such a hierarchy, approving the

44-52
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National Waste Management Strategy in
2017[31.

Today, household waste occupies a large
area of legal and illegal landfills, and existing
recycling plants are not operating at full
capacity due to lack of recyclables.
Responsible waste management is a key issue
for the entire recycling industry in Ukraine. As
aresult, during 2020, Ukraine generated more
than 54 million m2 of household waste, or
more than 10 million tons, which are disposed
of in 6,000 landfills and landfills with a total
area of almost 9,000 hectares [5]. In addition,
there are uncontrolled illegal accumulations
of garbage in Ukraine. At the same time, the
periodic shortage of high-quality sorted raw
materials at processing enterprises leads to
the need to purchase it abroad.

The purpose and objectives of the
study. Analysis of the publications of the
above authors shows that views on the nature
and content of recycling practitioners and
academic experts do not differ. However, the
researched publications do not have enough
information on the formation of infrastructure
for a recycling system within the country. That
is why the purpose of this study is to study
current trends in the development of
recycling infrastructure in Ukraine.

Basic material and results. Studies have
shown that in 2019 in Ukraine separate
collection of solid waste is carried out in 1462
settlements (except for the territories of the
Autonomous Republic of Crimea, Sevastopol),
which is 281 settlements more than in 2018.
The largest share of settlements in which
separate collection of solid household waste
is introduced (see Table 1), in the total
number of settlements in the region - in the
Zakarpattian region (19.7%), the second place
went to Ternopil (18.7%), third - Kharkiv
region (12.3%), in fourth place - Chernivtsi
(8.4%), Volyn (8.3%), lvano-Frankivsk region
(8.1%). [6]
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Table 1. - Share of settlements in which separate collection of solid household waste is
introduced, from the total number of settlements of the region, %.

Name of the region 2018 2019 Deviations until 2018,+/-
Vinnytsia 49 79 +3
Volyn 1,2 8,3 +7,1
Dnepropetrovsk 3,1 3,3 +0,2
Donetsk 1,5 4 +2.5
Zhytomyr 1,2 1,2 0
Zakarpattia 29,6 19,7 9.9
Zaporozhye 1,7 1,7 0
Ivano-Frankivsk 12,6 8,1 -4.5
Kyiv 3,6 2,2 14
Kirovograd 0,8 1,6 +0,8
Luhansk 1,3 1,1 -0,2
Lviv 5 7,3 +2,3
Mykolayiv 19 1,9 0
Odessa 1,6 2,6 +1
Poltava 1,2 2 +0,8
Rivne 3,8 6,9 +3,1
Sumy 0,5 3 +2,5
Ternopil 14,7 18,7 +4
Kharkiv 10,9 12,3 +1,4
Kherson 24 39 +1,5
Khmelnytsky 1 1,2 +0,2
Cherkasy 0,9 1,3 +0,4
Chernivtsi 74 8,4 +1
Chernihiv 1,9 2,2 +0,3
In general, in Ukraine 41 51 +1

Source: [6]

The change in the dynamics of the share
of settlements in which separate collection of

solid household waste has been introduced in
recent years is shown in Fig. 1.
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Figure 1. The dynamics of the share of settlements in which separate collection of solid
household waste has been introduced

The Law of Ukraine "On Housing and
Communal Services" dated 09.11.2017 N°
2189-VIll (entered into force on 01.05.2019)
powers on the processing and disposal of
household waste, as well as the establishment
of tariffs for household waste management
transferred to local governments, which
caused demonopolization of the market of
services for processing and disposal of
household waste. However, the non-adoption
at the legislative level of the introduction of
extended liability of producers and importers
of goods currently hinders the development
of the field of household waste management.

According to the  Ministry of
Development of Communities and Territories
of Ukraine [3], today in about 1,200

Source: [6]

settlements separate collection of household
waste is being introduced, which is one and a
half times more than last year. There are 26
garbage sorting lines in 21 settlements,
garbage sorting complexes are being built in
18 settlements. Annually, 700 thousand tons
of cardboard and paper products, 120
thousand tons of polymers, 50 thousand tons
of PET bottles, 460 thousand tons of cullet get
to the waste processing enterprises of
Ukraine. As of today, there are 91 processing
enterprises in Ukraine, namely 17 waste paper
processing enterprises, 39  polymer
processing enterprises, 19 plastic bottle
processing enterprises, and 16 cullet
processing plants. They are loaded at 50-70%
of their capacity (see Fig. 2).



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

glass/ cullet
processing
17%

44-52
v.9 (2021)
https://smart-scm.org

Figure 1 Structure of solid waste processing in Ukraine
Source: [3; 5]

Due to the separate collection of
household waste by the population, the
operation of sorting lines at landfills and
collection points for secondary raw materials,
the amount of collected valuable resource
components is only 40% of the capacity of
waste processing plants. As a result, the
volume of forced imports of secondary raw
materials for the operation of existing
processing enterprises amounted to 400
thousand tons. It should be noted that in
2018, in order to provide quality services for
the removal of household waste and cover
the entire population, this service provided
for the purchase of more than 172 million
hryvnias more than 36 thousand containers
for household waste, including more than 7
thousand containers for separate collection of
household waste, and 181 specially equipped
vehicles worth UAH 400 million. The purchase
of containers and garbage trucks was carried
out at the expense of local budgets, from the

funds of regional development and
environmental protection and at the expense
of private enterprises. In addition, a biogas
extraction system has been installed at 28
landfills and cogeneration units with a
capacity of 45.2 MW are in operation. The
amount of electricity produced according to
the NCRECP for 2018 as of November 1, 2018
is more than 144 million kWh. [5]

Among the recycling complexes a special
place is occupied by waste incineration
plants. This is the most common type of waste
processing plant in developed countries. The
first such manufactory was built in
Nottingham near London in 1874 using the
simplest technology as a waste disposal by
incineration. Today's incinerators are a classic
example of alternative energy. There are more
than 2,500 of them in the world. In the USA,
for example, there are about 500 productions,
in Germany and France more than 100 in
each. Among the world's megacities, the
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largest number of such plants in Beijing — 32.
There were 5 incinerators in Ukraine at
different times (Kyiv, Dnipro, Kharkiv, Rivne
and Sevastopol (is occupied today)), of which
only the Energia plant in Kyiv operates. Today,
the issue of chemical flue gas cleaning is acute
at the enterprise. Similar problems are
common to all incinerators. The products of
waste combustion contain almost all the
elements of the periodic table, the most
dangerous heavy metals, acids and sulfur
dioxide. Modern flue gas cleaning
technologies can completely neutralize the
negative effects of these substances.
Therefore, in developed countries there are
no restrictions on the location of incinerators.
There are many examples of such companies
located even in the city center, for example
Tokyo, Zurich, or Lyon. The most textbook
example is the Spittelau plant in Vienna,
located in the center of the Austrian capital.
Of course, ensuring the environmental safety
of incinerators and the introduction of
modern methods of purification of exhaust
gases significantly increase the cost of
construction of such enterprises. In the
structure of the total construction cost, such
costs can be up to 50%. The cost of building a
new plant for processing 500 thousand tons
of waste per year ranges from 300 to 400
million dollars. Concentrating such funds is a
daunting task for most local governments.
Therefore, many of them are actively looking
for investors to build incinerators. [2]

In 2020, Ukraine generated more than 54
million m3 of household waste, or more than
10 million tons, which are disposed of in 6,000
landfills and landfills with a total area of
almost 9 thousand hectares. Almost 79% of
the population of Ukraine is covered by
household waste disposal services. The worst
rate of coverage of the population with
services for the removal of household waste in
Kirovohrad region (64.8%) and in Zhytomyr
region (65.3%). Due to the introduction, in
1725 settlements of separate household
waste collection, operation of 34 waste
sorting lines, 1 incinerator and 3 incinerators
recycled and disposed of about 6.3% of
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household waste, of which: 1.7% incinerated
and 4.6% household waste got to the
procurement points of secondary raw
materials and waste processing lines. [7]

According to expert estimates, biogas
extraction systems have been installed at 26
landfills in Ukraine, and installations for the
production of electricity with a capacity of 30
MW are in operation. The amount of utilized
biogas in 2020 amounted to 64.0 million m3
(50% methane). The amount of electricity
produced in 2020 is 112.3 GWh. However, the
number of overloaded landfills is 261 units.
(4.3%), and 868 units. (14%) do not meet
environmental safety standards. Improper
work on certification and reclamation of
landfills. Of the 1,542 landfills that need
certification, in 2020, 93 units were actually
certified (23.9% of the total number of
landfills need certification). The largest
number of landfills that require certification is
in  Zhytomyr oblast - 243 units, in
Dnipropetrovsk oblast - 147 units and in
Chernihiv oblast - 132 units. [7]

According to data [7], out of 424 landfills
in need of reclamation, 24 were actually
reclaimed. The largest number of landfills in
need of reclamation is in Odesa oblast - 82
units and in Zakarpattia oblast - 59 units. The
need for construction of new landfills is 318
units. The greatest need for construction of
new landfills in Dnipropetrovsk region is 42
units. Due to the improper system of solid
waste management in settlements, usually in
the private sector, in the reporting year 22.6
thousand unauthorized landfills covering an
area of 0.56 thousand hectares were
identified, of which 21.7 thousand were
liquidated in 2020. unauthorized landfills with
an area of 0.53 thousand hectares [7 1.

Businesses that provide household waste
disposal services, which include companies
that provide sanitation services, today
especially need the participation of the state
to create market conditions for the
development of a competitive environment.
According to [7], in 2020, 1190 organizations
provided sanitation services including 264
privately owned (22%). The largest number of
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privately owned enterprises in this area is in
Kyiv (94%) and Zakarpattia region (55%). The
number of employees in the field of
household waste management is more than
18.4 thousand people. The total number of
specially equipped vehicles is almost 3.9
thousand units. The average wear of special
vehicles in 2020 is 62%. The lowest
percentage of worn-out garbage trucks in
Poltava and Rivne regions is 45% [7].

In 2020, almost UAH 1 billion was
allocated for subsidized financing of the
development and maintenance of sanitation.
The largest amounts of financing in the field
of household waste management were
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observed in Kharkiv region (over UAH 378
million) and in Kyiv (over UAH 292 million). In
general, the statistics of financing the field of
household waste management in 2020 are
given in table. 2.

The largest accounts payable in the field
of household waste management were
recorded in Donetsk region and Kyiv. The
main factor hindering the introduction of
modern methods and technologies in this
area is insufficient funding, which is carried
out in general at the expense of consumers of
services and costs from local budgets for the
elimination of unauthorized landfills. [7]

Table 2. - Financing of household waste management in 2020

: Value / Units of
Indicator
amount measurement
The average tariff for household waste management in the country 130 UAH./m3
- _including for burial 42 UAH./m3
Average tariff for household waste management for the population 11,7 UAH./m3
- including for burial 37,8 UAH./m3
The volume of sales of services for the removal of household waste 52 billion UAH.
The volume of paid services for the removal of household waste 4,9 billion UAH.
The amount of benefits to the population in the provision of services for the 55 3 il
. . . , illion UAH
removal of household waste according to the calculations of enterprises
The amount of reimbursement of benefits 52,7 Million UAH
Accounts payable in the field of household waste management 563 Million UAH
including wages 44 Million UAH
Receivables 1,79 billion UAH.
including debt:
- people 1,6 billion UAH.
- budget organizations 0,035 billion UAH.
Source: [7]

Conclusions. At the legislative level, the
executive bodies of village, settlement and
city councils have the right to address the
issues of collection, transportation, utilization
and disposal of household waste, setting
tariffs for the service of household waste
management, organization of separate
collection of useful components of this waste.

In order to create a proper system and build
infrastructure for efficient waste
management, it is important to unite local
communities. In addition, it is critical to apply
a systematic approach to the organization of
the execution chain of all stages of recycling
by forming the interaction of all infrastructure
elements
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