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PROBLEMS OF REGULATION OF TRANSPORT AND
LOGISTICS PROCESSES OF RESPONSIBLE WASTE
MANAGEMENT IN UKRAINE

Introduction. Control of waste management is a complex
process that involves organizational-economic and economic-
environmental components that are directly or indirectly related to the
production and consumption of products, supply of raw materials,
natural resources, related information and financial flows, etc.
Transport and logistics occupy a special place among them, because of
the specifics of waste as an object of management, as well as related
issues of environmental pollution and the impact on the health of the
population. Transport-logistics approaches are needed to allow the use
of appropriate management levers and instruments aimed at solving a
complex issue when production and associated material flows are
considered in close connection with the movement of waste generated
during production and consumption.

Aim and tasks. The purpose of the article is to substantiate the
conceptual approach to the management of transport-logistics processes
in the field of responsible waste management on the basis of analysis of
economic-ecological and organizational issues, and prospects of its
development in Ukraine.

Results. As a result of the research, it has been determined that
reversible logistics is a means of achieving positive ecological-
economic efficiency, the feasibility of which, first and foremost, of the
transport component is confirmed by the fact that in the long run,
Ukraine can significantly reduce the level of environmental pollution
caused by the formation and placement of waste, but the volume of
emissions in the transport sector will increase. Accordingly, it is
necessary to increase the role of goal-setting functions and coordination
of actions in the field of waste management; the main goal at the same
time is to increase the ecological-economic efficiency of processes
associated with transportation, as well as sorting, storage and disposal
of household and industrial waste. This principle is the basis for
integrating transport-logistics operations into a waste management
system, the main elements of which are management functions and
associated environmental-economic instruments for influencing waste
management processes. The subsystem of ecological management
within the framework of the waste management system, in particular,
its transport-logistic component, which forms the ecological policy at
micro and macro levels, deserves special attention; and is an effective
instrument for implementing the concept of motivated liability.

Conclusions. In the field of waste management, one of the top
priorities is the task of increasing the role of transport logistics. Solving
the problem of managing transport-logistics processes of responsible
waste management is seen in two aspects: integration of the transport-
logistics system into the waste management system at the territorial
level; creating an economic space for mutually agreed solutions to
issues of transportation and other logistics waste operations. This
conceptual approach will create competitive conditions for the subjects
of environmental-economic activities, which initiate the responsible
management of waste in aspects of their transportation, sorting,
utilization, etc. in accordance with ISO standards in the areas of waste
and transport management and the environmental management system.

Keywords: waste management, transport logistics, ecological
management, responsibility.
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MMPOBJIEMMU YIIPABJIIHHSA TPAHCIIOPTHO-
JOT'ICTUMHUMHU MMPOUECAMMH BIAITOBIIAJIBHOI'O
MNOBO/’KEHHSI 3 BIIXOJAMMUA B YKPAIHI

Beryn. VmpasninHsS B cdepi MOBOKEHHS 3 BiIXOJIaMH €
CKJIAJJHUM TMPOIlecOM, SKUH BKI0oUae B cebe opraHizamiiHo-
C€KOHOMIYHI Ta EKOHOMIKO-CKOJIOTIYHI CKJIAJ0Bi, IO TMPSMO 4YH
OTOCEPE/IKOBAHO  CTOCYIOTHCS BHPOOHMIITBA Ta  CIOXKHBAaHHS
MPOAYKII, TIOCTaYaHHS CHPOBWUHH, BHJIOOYTKY MPUPOIHUX
pecypciB, MOB’s13aHUX 13 UM 1H(OpMaIiiHUX 1 (PIHAHCOBHUX TTOTOKIB
Tomo. TpaHCHOPT i JIOTICTHKA TOCINAIOTh Cepell HUX OcoOIHBe
MICIle, IO TIOSCHIOEThCS CHCHM(IKOK BIAXOMIB K 00 €KTa
VIpaBITiHHS, a TAaKOXK IOB’SA3aHUX 13 HAM IHUTaHb 3a0pyIHEHHS
JIOBKLJIJISL T2 BIUTMBY Ha 3/10pOB’SI HACENICHHS.

Mera i 3aBaanHsi. Mera craTTi monsirae B OOTpYHTYBaHHI
KOHIICNITYaJIbHOTO  IJIXOAYy JO  YIOPaBIIHHSA  TPaHCIOPTHO-
JIOTICTHYHUMHU TIpolIecaMH B cepi BiAMOBIIAIBHOIO MOBOKCHHS 3
BIIXOAaMH Ha OCHOBI aHali3y EKOHOMIKO-GKOJIOTTYHUX 1
OpraHi3allifHuX TUTaHb 1 EPCIIEKTUB 1l PO3BUTKY B YKpaiHi.

Pesynbratu. Sk pe3ynbTaT JAOCHIDKEHHS BH3HAYEHO, IO
PEBEPCHBHA JIOTICTHKA € 3aCO00M JIOCSATHEHHS MO3UTHUBHOI €KOJIOro-
€KOHOMIYHOI e()eKTHBHOCTI, OIUILHICTh PO3BUTKY SIKOTO, TIEPEIYCIM,
TPAaHCIIOPTHOT ~ CKJIAJOBOI  MIATBEPIKYETHCS  THM, mo 3a
ONTUMICTUYHHM CIIEHapieM YKpaiHa B JOBFOCTPOKOBIH TepCIIEKTHBI
MOXKE 3HAYHO 3HHM3UTH PIBEHb 3a0pyAHEHHs JOBKULIA, CIpPHYMHEHE
YTBOPEHHSIM 1 PO3MIIIICHHSIM BifIXO/iB, aje MPHU IOMY 3POCTYTh
00CsArY BUKUIIB y cdepl TpaHCHOPTY. BimmoBimaHO, CIIia MiABUIIUTH
poib  (YHKINT HJICTIOKIaaHHs Ta KOOPAMHALIMHMX Ol B Tamysi
IIOBO/DKEHHS 3 BIOXOJAMH 13 IIABUILEHHSAM €EKOJIOr0-€KOHOMIYHOT
e(heKTHBHOCTI TIPOIIECIB, TOB’SI3aHKUX i3 TPAHCIIOPTYBAHHSM, & TAKOX
COPTYBaHHSM, CKJIaJyBaHHSIM Ta  YTWI3AIi€d MOOYTOBMX 1
MPOMHCIIOBUX BifxomiB. Lleil mpuHIMIT € MiIrpyHTSIM IHTErpYyBaHHS
TPAHCHOPTHO-JIOTICTUYHMAX ~ OMEpallii  y  CHCTEMYy  yIpaBJIiHHSI
BIIXOJIJAMH, OCHOBHHUMH €JIEMEHTaMH sIKOi € (DYHKIIii yIpaBIliHHS Ta
MOB’SI3aHI 3 HUMH EKOJIOrO-€KOHOMIYHI 1HCTPYMEHTH BIUTUBY Ha
MpolecH TOBOKEHHA 3  Bimxomamu. JlocmipkeHO —mijcucremMa
EKOJIOTTYHOr0  MEHEDKMEHTY B paMKaX CHCTEMH  YIPaBJiHHS
BiZIXOZIaMH, 30KpeMa, il TpaHCIOPTHO-JIOTICTMYHA CKJIaaoBa, IO,
(opMye eKOJNOriuHy MOJITUKY Ha MIKPO- Ta MAKPOPIBHSIX; Ta € JIIEBUM
IHCTPYMEHTOM pealti3allii KOHIIEMIIii MOTHBOBAHOI Bi/INOBIJaIbHOCTI.

BucHoBku. B chepi moBomkeHHS 3 BiAXOJAaMH OJHHUM 13
MEpUIOUEPrOBUX € 3aBJaHHS TIIBUIICHHS pOJi TPaHCHOPTHOI
norictukd. BupimeHHs npoOlieMH  yIpaBliHHS — TPaHCIIOPTHO-
JIOTICTUYHUMH ~ TPOIECaMU  BIANOBIAJIBHOIO IOBO/PKEHHSA 3
Bigxogamu BOA4aeThCsi B JBOX  aclleKTaxX: IHTErpyBaHHS
TPAHCIOPTHO-JIOTICTUYHOT ~CHCTEMH B CHCTEMY  YIPaBIiHHS
BiZIXOJJaMH Ha TEPUTOPIATEHOMY DIBHI; CTBOPEHHS E€KOHOMIYHOIO
MPOCTOPY [UISE  B3aEMOY3TO/DKCHOTO BHPIIICHHS THTaHb IOJ0
TPAHCIOPTYBAaHHS Ta IHIIUX JIOTICTHYHHUX OIepaliii 3 BigXomamH.
Takuil KOHIENTya bHUN MiJXiJ JO3BOJIUTH CTBOPUTH KOHKYpPEHTHI
YMOBH Ui CyO’€KTIB €KOJIOr0-€KOHOMIYHOI IsJIBHOCTI, IO
IHILIFOIOTH BIAIIOBiJAJbHE MOBOHKEHHS 3 BIAXOJaMH B acIleKTax IX
TPaHCIOPTYBaHHs, COPTYBaHHS, yTWII3alil TOHmIO 3TiAHO 31
cragmapramu ISO B cdepax TNOBOMKEHHS 3 BiIXoJaMu Ta
TPAHCIOPTY 1 MO0 CUCTEMHU SKOJOTIYHOIO0 MEHEHDKMEHTY.

KnawuoBi caoBa: ynpaBiiHHS BiIXOJaMH, TpPaHCIIOPTHA
JIOTICTHKA, €KOJIONYHUH MEHEMKMEHT, BiIITOBIIAIbLHICTE.
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Introduction. Regulation of waste
management is a complex process that involves
organizational-economic and economic-
environmental components that are directly or
indirectly related to the production and
consumption of products, supply of raw
materials, natural resources, related information
and financial flows, etc. Transport and logistics
occupy a special place. This is due to the specific
nature of the waste as an object of management,
as well as the related issues of environmental
pollution and the impact on the health of the
population, as well as the problem of losses to
the national economy. The level of potential
environmental and economic losses depends on
how far the waste is exported in a timely manner,
particularly hazardous waste, how it gets to the
places of storage and processing, etc. This
question is much more complicated than simply
transportation of the waste: we need logistic, in
particular, transport-logistic approaches in order
to gradually move to low-cost technologies and
business processes. Such approaches allow the
use of appropriate management levers and
instruments aimed at solving a complex issue
when production and associated material flows
are considered inextricably linked, including with
the movement of waste generated in the process
of production and consumption. Therefore,
research of the issues related to improving the
management of transport-logistics processes in
the field of waste management is currently
relevant.

Analysis recent research and
publications. In the article we can find the
analysis of researches about the ecological-
economic issues that arise in the field of waste
management and transport-logistics, as well as
environmental management. The analysis of
researches [1-6] suggests that: the need for
mstitutionalization in the field of nature use, the
resolution of environmental and economic
problems by administrative methods, in
particular, in the context of creating optimal
mechanisms for resource allocation, as well as
ecologization of innovative strategies for
reducing the output of production and regulating
the risks of environmental pollution to the
health and welfare of the population due to the
disposal of waste in the natural environment.
The trends of ecological logistics and recycling
of transport were considered in the researches of
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such Ukrainian authors as S.V. Boychenko,
K. Leida, O. Ivanchenko [7], R. Voronina [8];
V. 1. Vostryakova [9], L.M. Hurch and
L.E Khmara [10], O. V. Dzyad, K. V. Tsvetaeva
[11], V. V. Zayets [12], N.P.Popovich,
M.S Malovanov, V. V. Popovich [13] — “green”
logistics in Ukraine and, in particular, in its
agrarian sector, advanced foreign experience of
waste processing, specificity of handling of
hazardous waste, etc. In the researches of
authors such as X. Bing, J. M. Bloemhof-
Ruwaard, J. G. A. J. van der Vorst [14], S. Das,
B. K. Bhattacharyya [15], E. E. A. lJalil,
D. B. Grant, J. D. Nicholson, P. Deutz [16],
R.Joshi, S. Ahmed [17], D. Khan,
S.R Samadder [18], H. Marczak [19], G. Peri,
P. Ferrante, M. La Gennusa, C. Pianello,
G. Rizzo [20] — respectively: the issue of the
sustainability of reversible logistics (on the
example of plastic waste); optimization of
routes of collection and transportation of solid
household waste; possibility of symbiosis of
reversing logistics and existing waste recycling
systems; features and difficulties of collecting
and  transporting  municipal waste in
overpopulated countries such as India; waste
logistics in health care institutions; the role of
transportation of waste in solving the problem
of reducing the ecological footprint, etc.

At the same time, the problems of
managing transport-logistics processes of waste
management based on the concepts of
responsibility, in our opinion, require further
development. Further researches of the
possibilities of motivated responsibilities in the
field of transport and logistics regarding its
application in the waste management system are
also particularly important.

Aim and tasks. The purpose of the article
is to substantiate the conceptual approach to the
management of transport-logistics processes in
the field of responsible waste management on
the basis of analysis of economic-ecological and
organizational issues, and prospects of its
development in Ukraine.

Results. Status and development of waste
management in Ukraine, unfortunately, has had
few promising prospects, as evidenced by data
on prognostic realistic scenario (Figure 1). For
example, if we compare the situation with
neighboring Poland [21], where EU policy on
revision of waste management approaches has
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been in place for several years, in 2016 there
was formed 0.79 kg / person / day (15% less
than in Ukraine the same year). In the long term
and far term forecast, we have respectively 0.90
(an increase compared to 2016, 14% — 12%
lower than in Ukraine) and 1.01 kg / person /
day (gain 28%, 33% lower). In general, if the
further development of waste management will
be in line with today's trends, then in 2050, the
generation of waste per capita in Ukraine will
exceed one and a half times the same indicator
for Poland. However, following an optimistic
low carbon scenario [22], Ukraine has a chance
in the future to significantly reduce the level of

environmental pollution caused by the
formation and placement of waste (Figure 1). At
the same time, it will not be possible to prevent
the growth of emissions in the area of transport.
Tragic facts about the death of people at
the landfill near Lviv, concerning the “travel” of
garbage in garbage dumps through the territory
of the country, the terrible state of landfills and
the absence of incinerators and waste processing
plants, etc. indicate the need to attract additional
management factors, primarily related to the
new approach to transportation and logistics
management in the field of waste management.

Indicators Medium term Long term Far term
forecast, 2025 forecast, 2030 forecast, 2050
A
. - 19940 132%"

Waste generation, i ~16500 110%' 17543 117% (compared to 15 050
thousand tons / .

L in 2016)
year N
Waste generation -
per capita, - ” . 1,50 161%
kg / per capita/day T ~1,08 116%" 1,17 126% ( compared to 0,93

L in 2016)
Volumes of u
emissions in the r . 10,0 18% 95 113%™
waste management [ | ( comparedto10.9 ’ ° 7,7 129%"
sector, million i in 2013)
tones of CO, eq. >
Volumes of = 50,6 127%
emissions related to | 424 6% 43,4 19% (" compared to 40,0
transport, million B in 2015)
tones of CO,-eq. B

Fig. 1. Projection of waste generation (realistic scenario) and emissions in the sectors of waste
and transport (low-carbon scenario) in Ukraine, by 2050

Source: based on [21; 22].

Reverse logistics (i.e. logistics, transport
and related financial and information support: in
the broad sense — waste management processes;
in the narrow — waste streams) is a means of
achieving positive environmental performance
while also positive economic performance. In
[14], a methodology is used to ensure the
adoption of effective managerial decisions on
the choice of methods for collecting, sorting and
recycling plastic waste on the example of the
Netherlands. The essence of the methodology is
to optimize the design of the reverse logistics
network, which should be understood as the
implementation of such interrelated tasks:
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achieving a certain level of environmental and
economic efficiency, ensuring the sustainability
of the network, taking into account the interests
of all stakeholders (households, municipalities,
business representatives, etc.). The simplicity of
the approach is explained by the wusual
consideration of alternatives to sorting plastics,
ranging from on-site collection, i.e. households
and industrial facilities, and passing the stage of
additional sorting at so-called waste disposal
centers to specialized plastic processing sites.
The complexity of the approach is to use
methods of economics and mathematical
programming, namely: scenario analysis of (the
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baseline scenario is the current situation,
alternative scenarios are set depending on the
set of development strategies for the current
situation), mixed integer linear programming,
as well as graphical modeling of IBM LogicNet
Plus 7.1. With these methods, it is possible to
minimize both the cost of transportation of
waste and its impact on the natural environment.
Specifically, the test results showed that in some
scenarios, a separate channel for collecting PET
bottles are economically beneficial and reduces
carbon emissions (up to 25% compared with
existing municipal networks) [14].

Similarly, the [16] suggests the existence
of a “symbiotic effect between waste recycling
systems (HWRS) and domestic processing in
discourse of reverse logistics (RL)”.

In the [15], it is emphasized that one of
the most important problems for the normal
functioning of solid household waste
management systems is the high costs of their
collection and transportation. Therefore, it is
logical to resolve this problem first, and the way
to fix it is not less logical — “reduction” of the
waste collection and transportation strategy,
which should be understood literally: reduction
of the way of transportation of waste from the
place of their occurrence — to their place or
return to production or utilization. By way of a
heuristic solution to this problem and modeling
the waste management situation, scientists have
proven that the proposed transport and logistic
scheme is able to reduce the total length of the
way of waste collection by 30%.

The authors of the [18] also point out that
it is the collection and sorting of solid waste and
the associated transportation costs require
permanent funding. At the same time, it is first
necessary to optimize the location of containers
for waste collection (in the research, such a
transport problem was solved on the example of
the city of Dhankhad in India), using ArcGIS
network analytics instruments that take into
account the following parameters: the location
of containers for waste collection, the network
of roads, the distance between objects,
population density, timetables for waste garbage
trucks, their carrying capacity, transportation
time, etc.

In the research [20], waste management
processes are considered within the framework
of the sustainability of municipal policy in
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Sicily, in particular, in Palermo and the so-
called concept of the ecological footprint EF.
According to the new standards, domestic waste
should pass the entire cycle from reprocessing
to reuse, but in some cities in the region, by
inertia, waste is disposed of at landfills. The role
of transport logistics built into the modernized
city policy is particularly important. The EF
method was used both in building integrated
waste management plans and in relation to
individual waste management processes.

Taking into account the above, we
consider the solution of the problem of
managing  transport-logistic =~ processes  of

responsible waste management primarily in two
aspects (Figure 2):

1. Integration of the transport-logistics
system into the waste management system at the
territorial level. Problem issues inherent to the
waste management system automatically go to
the level of its subsystems and interact with
systems of other industries. (In a certain sense,
it is a clustered approach, in which the
importance of inter-branch relations is not less
than the intra-branch connections). Therefore,
the role of goal-setting and coordinating
functions (understanding coordination as a
function of establishing links between other
management functions) in the field of waste
management is increasing. The main objective
is to increase the ecological and economic
efficiency of processes related to the production,
consumption and management of household and
industrial waste. Using this principle,
integration of transport and logistics operations
into the waste management system should take
place.

Among the main elements of this system,
we are primarily interested in the management
functions and related environmental-economic
instruments (ecological taxation, environmental

insurance, international and national
standardization, in particular, ISO 13030 —
waste, ISO 14000 -  environmental

management, etc.) for managing transport and
logistics processes of waste management. Along
with the goal setting, the management functions
are: planning, including the formation of a
waste management strategy and its transport and
logistics component; regulation of transport-
logistics activities in the waste market; control
and  monitoring, covering  the  first
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environmentally unsafe transportation and
disposal of hazardous waste, etc; motivation is a
function of positive incentives, encouragement
of economic entities and  specialized
organizations involved in the transportation,
sorting and utilization of waste, to the
implementation of environmentally safe,
socially responsible and, at the same time, cost-
effective measures (in spite of, at first glance,
unpredictable conflicts between economic and
natural and ecological factors [23; 25]).
According to these functions, we proposed a set
of tasks outlined in the [24].

Optimum involvement of elements of
different industries depends primarily on the
level of responsibility and its concentration

within a governing body, a situational
possibility of applying the concept of joint
liability, that is bringing to the problem of waste
different ministries related to environmental
protection, resource and energy policy, transport
infrastructure and so on. Taking into account the
environmental specificity of waste and the
activities associated with them as an object of
control, the relevant governing body should be
the relevant ministry. At the same time,
environmental policy at the state, regional and
local levels should be transparent and provide
ample opportunities for public monitoring and
specialized monitoring, especially for the
collection, transportation, storage and disposal
of hazardous waste.

Goal and coordination

stakeholders

- Improving the efficiency of waste management processes
- Enhancing the role of establishing relationships between

Integration of
the transport-
logistics system

Intersectoral connections

.v

Intra-industry connections

|
| Creating !
| economic area - [
| waste market |
| |

Transport- - Transport
logistics - Stor: aie cm.d Environmental
warenousing li f the
- r : policy o
........... 2 : processes - Information flows state
Waste < - Logistic schemes, etc.
management
system
.................................................... Ecological and- Preferential taxation
Functions: e economic - Ecological insurance
- Strategic planning instruments: - Standardization and
- Regulation certification, etc.
- Control and monitoring Environmental
- Motivation N policy of the
o " Subsystem of ecological organization

Motivated

' management

responsibility

Initiative and effective
waste management

Waste as mandatory
certification obiects

Fig. 2. Conceptual scheme of management of transport-logistics processes in the waste
management system

Source: developed by the author.

2. Creating economic space for mutually
resolving issues relating to transportation and
other logistics operations of waste. Essentially,
it is about a regulated waste market.

If the first aspect (concerning the
integration of the transport and logistics system)
more reflects the organizational aspects of waste
management, then the second is aimed at using
the economic potential of the industry.
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Market space will create competitive
conditions for those economic entities that will
be the first in the industry to initiate responsible
waste management. In world practice, the system
of standards ISO 14000 [26] has become the
most widespread, and it establishes clear
principles and rules for the implementation of
environmental management, aimed at
implementing the corresponding policy at the
organization level.

The  subsystem of  environmental
management within the framework of the waste
management system, in particular its transport
and logistics component, has, firstly, to
formulate an environmental policy that at the
micro-level will be adequate to the macro-eco-
politics as a consequence of the creation of an
economic space in the field of waste
management; and secondly, it has to become an
effective instrument for realizing the concept of
motivated responsibility. It is about an initiative
and effective waste management based on
environmentally-oriented transport and logistics
actions.

Conclusion. As a result of the research,
we can state that in the field of waste
management one of the priorities is the task of
increasing the role of transport logistics. Under

the optimistic low carbon scenario, Ukraine in
the long run can significantly reduce the level of
environmental pollution caused by the
formation and disposal of waste, but it will still
increase emissions in the transport sector.
Reverse logistics as material-technical, transport
and related financial and informational support
for waste management processes is considered
as a means to achieve positive ecological and
economic efficiency. Solving the problem of
managing transport-logistics  processes of
responsible waste management is seen in two
aspects: integration of the transport-logistics
system into the waste management system at the
territorial level; creating an economic space for
mutually agreed solutions to issues of
transportation and other logistic  waste
operations. Such a conceptual approach will
allow to create competitive conditions for the
subjects of ecological and economic activity,
which initiate the responsible management of
waste in aspects of their transportation, sorting,
utilization, etc. according to the standards
ISO (ISO 13030, ISO 14000). Further research
will be aimed at forming a system of
environmental and economic indicators of
motivated transport and logistics activities in the
field of waste management.
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