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The article analyzes the state of domestic and other waste management in Ukraine and specifies unresolved problems in
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Target setting. In Ukraine, for a long period of time, "stocks" of household and similar
waste were accumulated, and the problems of their utilization for preservation of the
environment at the proper level were not solved. There was only mass burning of waste,
wastewater from the reservoir or buried waste at the bottom of the earth were created. The
results of such actions not only do not allow economically and socially advantageous use of
these areas, but also cause serious environmental problems: air pollution and the presence of
odors (especially in the summer); reproduction of bacteria - pathogens of various diseases;
penetration of harmful elements into groundwater, etc.

During the years of our country's independence, these issues were officially ignored,
causing only the interest of activists. Not indifferent citizens of the country created a network
of points of reception of certain types of "especially harmful" garbage (for example, batteries,
mercury thermometers) with the holding of thematic educational trainings, exhibitions,
competitions and other events.

However, in order to dispose of permanently accumulated domestic and other wastes,
every country in the world needs to have suitable equipment and technologies for waste
recycling to maintain the proper ecological system. For Ukraine, this issue also needs general
attention and immediate resolution, as the trend of constant accumulation of wastes is a
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significant gap in the country that has made the decision to integrate with the European
Union. By creating an established mechanism for the recycling of household and similar
waste, the EU Member States have shown to the world a benchmark example of the
possibility of obtaining economic benefits, achieving a positive social effect and preserving
the environment at the same time. That is, the formation of such a system in Ukraine is an
urgent necessity and an actual problem.

Actual scientific research and issues analysis. Domestic and foreign scientists studied some
aspects regarding the treatment of domestic and similar waste recycling systems in Ukraine and in
the EU member states, they searched for various ways of their modernization, studied the
advantages and disadvantages of various waste recycling systems from the economic,
environmental and social point of view. Problems of garbage recycling and utilization in Ukraine
are highlighted in scientific works of Pogribny I. [12], Kryvenko S. [10], Poltavets S.,
Beregelsky A. [14] and others. Ukrainian scientists paid attention to modern possibilities of
reforming the sphere of treatment of household and similar waste. Thus, Ignatenko O. considered
the legal and economic aspects of the creation and operation of garbage collection, waste recycling,
waste incineration plants and disclosed the features of state policy regarding such objects [7].
Shylovych T. highlighted the legislative problems of the development of this sphere, showed their
negative economic and environmental impact and ways of transforming problems [17]. The
positive economic effect of functioning of the established mechanism of processing solid
household waste has been demonstrated in the work of Abramova M. and Osmanov . [1].
Kharchenko T., Sagaidak Yu., Grabovsky R., Dorosh M., Dudyak R., A. Garg, K. Kim,
J. Marchant, R. Smith and others investigated the experience of foreign countries, including EU
countries, on the implementation of the system of household waste management [16; 3; 21].

Uninvestigated parts of general issue defining. Despite a large number of scientific
works devoted to the analysis of the state of domestic and similar waste management in
Ukraine and the search for ways of transformation, the existing system, which includes the
general collection of garbage, its transportation, the creation of dumps, several waste
processing and incineration plants, disposal of waste in the lithosphere , for a highly
developed state is unacceptable. Such a mechanism, which contradicts the sustainable
development of the Ukrainian economy, significantly impedes its integration processes into
the EU. It is expedient to comprehensively study this problem, systematize of the experience
of the EU member states in solving this issue in the context of individual countries, and
identify ways of modernizing the research-based mechanism existing in our country.

Purpose of the article. The purpose of the article is to comprehensively diagnose the
current state of domestic and similar waste management in Ukraine, identify key issues,
compare key indicators, in particular economic data, with data from EU Member States, study
the experience of reforming the industry of these countries in order to develop practical
recommendations adapted to Ukrainian realities, justifying the financial aspects of such
modernization.

Statement of the main material. In Ukraine, there is a clear tendency to increase the
amount of collected household and similar waste (HSW) annually. According to the State
Statistics Service of Ukraine in 2016, every inhabitant of the state on average produced 271
kg of such waste (Fig. 1). The volume of collected HSW per capita in most EU member states
is much higher than in Ukraine, due to the growing needs of the population, the full material
provision of office buildings and organizations (hospitals, schools), the existence of a perfect
system of permanent cleaning of parks.
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Fig. 1. Dynamics of collected HSW during 2014-2016 (excluding occupied territories

and zone of ATO), thousand tons, kg / person
Source: complied based on [25].

The European community solves the problem of garbage accumulation, not only by
creating a well-functioning mechanism for its recycling, but also by popularizing educational
activities (trainings, TV programs, leaflets) aimed at reducing the volume of its production.
Permanent planning of such campaigns gave the expected positive result: the volume of HSW
per capita in the EU in 2000 was 521 kg, in 2010 - 504 kg, in 2015 — 476 kg due to a negative
balance in most countries of this community (Fig. 2).
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Fig. 2. EU Member States that reduced the amount of PPV, kg / person

Source: compiled based on [25].

In Ukraine, in 2016, only 6.5 thousand tons (0.066%) of collected household rubbish were
utilized. Such insignificant value contradicts the conditions of sustainable development of the
state, which will become a significant obstacle on the way of Ukraine's integration into the EU.
Thanks to the efforts of the EU member states to create a well-established mechanism for the
processing of HSW, there is a steady increase in the share of their utilization (Fig. 3), unlike in
Ukraine, where the value during the research years 2011-2015 did not exceed 0.72 %.
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Fig. 3. Dynamics of the share of utilized HSW in the EU during 2011-2015, %
Source: complied by the author based on [27].

The rate of HSW disposal in the context of individual EU member states is significantly
different (Fig. 4). The highest is in the leading countries - founders of the community with a
long history of the functioning of the recycling system (Germany, Austria, Slovenia,
Belgium), the lowest is in the newly-integrated countries and countries with significant
economic problems (Serbia, Montenegro, Malta).
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Fig. 4. Share of recycled HSW by EU member states in 2015, %

Source: complied based on [27].

Garbage utilization involves the material recycling of HSW or the receipt of energy
resources through the use of waste as an alternative fuel. Each type of rubbish is subject to
appropriate technical and technological processing. Therefore, in order to realize the processing
of HSW, there must be a well-established mechanism for their separate collection. According to
official data, in the third quarter of 2016 in Ukraine, in 573 settlements (1.93 % of their total
number), there were areas for separate collection of garbage. The share of inhabitants covered
by the provision of such a service varied considerably from the perspective of individual
settlements (from 2.1 % to 100 %), only 5.85 % of solid HSW were collected separately from
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the total volume generated in these settlements and 0,058 % of the total collected HSW in 2016
in Ukraine. Without the arrangement of sites for separate garbage collection, according to
researches of specialists, in the presence of a high-tech system of its processing, it is possible to
remove a maximum of 15% of useful components, while when sorting —it is about 75 % [9; 8;
14]. If the development of the field of rubbing in Ukraine is at an initial stage, then the study of
the mechanism of processing of HSW would rather indicate its absence (Fig. 5).
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Fig. 5. Existing waste collection, waste recycling and incineration plants in Ukraine
by the results of the 3rd quarter of 2016, units of objects

Source: compiled based on [8].

EU member states, having realized not only the positive environmental aspects of such a
process, but also the opportunity to profit from the activities of waste processing and waste
incineration plants, at the legislative level created the preconditions for their successful and
effective functioning: they decided to formulate a perfect system of separate collection of
garbage; provided the maximum percentage of HSW, which are to be used as secondary raw
materials; highlighted the smallest details of the functioning of the subjects of the sphere of
treatment of household rubbish.

The EU's main regulatory framework for the management of all wastes is the Waste
Framework Directive [20] (Directive 2006/12 / EC of the European Parliament and of the
Council of 5 April 2006 on waste). Unlike the Law of Ukraine "On Waste", this normative legal
act clearly covers the rules of waste management, their separate collection, processing, etc. The
general requirement is to encourage the release by the EU Member States of environmentally
friendly products that can be recycled. All EU waste management legislation is divided into the
following: specific operations (e.g., Directive 2000/76 on Waste Incineration [19]); the handling
of individual types of waste (e.g. Packaging Directive 94/62 [22], according to which EU
member states should reduce the amount of packaging waste, introduce a wide system for
processing such waste and create environmentally friendly products).

The EU's complete legislative framework, which details all aspects of HSW treatment in
detail, laid the foundations for a well-established mechanism for the collection, transport and
disposal of garbage. In accordance with Article 10 of the EU Waste Framework Directive, all
the member states of the community have established a general requirement for separate
collection of garbage with the obligation to set up separate collection systems for at least
paper, metal, plastic and glass. Since the mechanism of such a process in the context of
individual EU member states may differ, so they distinguish 5 types of systems for separate
collection of litter (Fig. 6).
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Fig. 6. The main types of separate HSW collecting in the EU

Source: compiled by the author based on [18].

The most common type of separate collection system of HSW is "Door-to-door". In the
leading EU member states, garbage is sorted into separate containers for all types of waste
listed in the Framework Directive; in others, the collection of several types of waste is
practiced in one container (Fig. 7). In some countries (Germany, France, Luxembourg)
utilization of metal and plastics is united geographically, sometimes - technologically, which
justifies their joint collection. A common practice for providing a separate collection of glass
and paper is the activity of the network of reception points for such waste. They are less likely
to receive metal, plastic (only in Sweden) and biomaterials (Spain).

Separate garbage collection is a rather expensive pleasure both for the state and for its
citizens. According to the Ministry of Regional Development, Construction and Housing and
Communal Services of Ukraine, the cost of one container for the collection of solid waste
products is about 3000 UAH. The creation of points of reception of certain types of garbage
(the unbundled network available for metal and glass) will cost much more than the cost of
equipping areas for separate garbage collection. Therefore, in an ideal case, such a platform
should consist of at least 5 containers (for paper, glass, plastic + metal, biomass and mixtures
of other wastes), which will require UAH 15,000. Obviously, the state and local budgets of
Ukraine are not capable of ensuring the implementation of such a program. Actual is the
search for additional sources of financing.
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Small amounts are received by citizens for receiving household waste services - about 54
UAH / cubic meter of garbage according to the results of 2016. Due to the fact that it is
virtually impossible to trace the amount of garbage generated by each citizen (for this purpose
it is necessary to organize an appropriate service, for example, as in Belgium), the fee does
not correspond to the actual volumes.

Two ways to solve this problem are quite possible: the establishment of a fixed
differentiated fee for separate and joint waste collection and the imposition of a tax on a
number of products, which in principle predetermine the need for the sorting of HSW (in
particular, in packages of plastic, glass, etc.). The first direction is based on the principle "for
disposing of sorted garbage pay less", which is a fair and reliable way to increase financial
revenues in order to form an effective mechanism for the treatment of HSW.

According to expert estimates, the EU family (2-3 people) averages 280 euros a year (more
than 700 UAH per month) [2]. The average level of minimum wage for the available data for
2015 in the 21 EU member states is approximately 823 euros per month [23], in Ukraine -
111.11 euros [13]. That is, a reasonable fee for the Ukrainian family for the release of mixed
domestic waste is 100-150 UAH / month. The garbage collector collects up to 75 kg per hour on
average, earning a salary of up to 5000 UAH per month [6]. Consequently, the defined tariff
will cover the costs not only for the work of the sorter, but also for the transport of garbage.

For sorted rubbish in the EU, processors are paid for raw materials, for the population the
same fee is symbolic. In the calculation for the Ukrainians - about 25 UAH / month. For the
release of mixed HSW at such a tariff, a penalty should be imposed at the legislative level (as
in most EU member states), and an appropriate control service is organized, the role of which
may at the initial stages be performed by the police.
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Obligatory is the holding of thematic events: for example, hanging banners that would
encourage the reporting of violations of such a law as a potential environmental hazard; sites
with the publication of "eco-criminals", etc. In addition, most citizens, not wanting to sort the
garbage, will be willing to pay at a specified rate, thereby stimulating the creation of new jobs
by the vacancy of the "sorter". That is, this level of payment for services will fully cover the
costs of separate deliveries of garbage to the corresponding processing points.

The second direction of attraction of additional funds for reformation of the sphere of
HSW management is the introduction of a tax on a unit of certain types of products -
packaging (plastics, paper / cardboard, metal, glass). This method has been introduced in
many EU member states: Denmark, France, Belgium, Norway, Finland, the Netherlands. The
negative aspect of it is the expected inclusion of producers in the rate of the tax in the price of
products. However, the fee will be low compared with the possible prospect of environmental
protection, its clearing of garbage. For example, for Coca-Cola, 0.5 liters in plastic packaging
will additionally have to pay 12.56 kopecks, for a drink with a volume of 0.33 liters in a glass
- 11.34 kopecks, 0.25 liters in tin - 1 , 93 kopecks, for juice in cardboard packaging 2 1 - 8.6
kopecks. But the expected total income from the introduction of such a tax is quite significant
- 6.44 billion UAH [15]. These funds will not only be enough to fully equip the sites for
separate collection of rubbish throughout the territory of Ukraine, but also for the gradual
creation of a network of waste sorting complexes. The cost of building a complex with a
capacity of 20 thousand tons / year costs about 25 million UAH [8].

Taking into account the estimated need for waste sorting enterprises (about 500 objects),
calculated on the basis of annually generated HSW, their network in the long term can be
constructed in 2-3 years on the basis of tax on the specified products. In the future, such
financial resources will contribute to the rapid improvement and development of the HSW
treatment. Sorted rubbish is a valuable raw material for a number of EU member states
(especially Sweden) for which they are willing to pay.

The structure of waste utilization processes in terms of material and energy conversion of
HSW varies considerably in individual EU member states (Fig. 8), depending on historical
aspects of the formation of the recycling system and financial priorities (for example, in
Sweden, for a long time, a network of incinerators provides heating of residential buildings) .

Material utilization requires more money, but it fully meets the conditions for sustainable
development, since energy reprocessing is controversial from an environmental point of view.
Achievement of a high rate of waste disposal is not possible without the existence of a
network of incinerators, since a significant part of household waste is not subject to material
processing (more than 25%). Therefore, in the leading countries in the HSW recycling, energy
utilization is a widespread phenomenon. This is one of the reasons for the high rate of garbage
incineration in Norway, the Netherlands, Denmark, Sweden, France, Austria, Switzerland,
Belgium, Luxembourg, the United Kingdom, Germany, Italy (more than 40% of recycled
waste products). In Ukraine, for the purpose of energy receiving, only 2.23% of the collected
HSW are burned.

The high rate of HSW disposal in the EU member states is ensured by a well-established
system of waste disposal facilities built on the basis of the population number (and garbage
generated by it) and the area of the countries. According to expert estimates, Ukraine needs from
97 to 144 waste recycling plants. Taking into account that the cost of building a perfect,
environmentally safe waste-processing complex with a capacity of 100 thousand tons / year
reaches about 60 million dollars according to the Ministry of Regional Development, Construction
and Housing and Communal Services of Ukraine, the network of such plants for Ukraine (based on
the volume of rubbish annually) will cost from 6 to 10 billion dollars. USA [7; §].
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Creation of a system of incineration plants for energy production in Ukraine can become a
financially profitable solution to the environmental problem of household waste processing,
which is basically no longer suitable for sorting or use as secondary raw materials.

The sale of thermal and electric energy will not only cover a significant part of the cost of
building such complexes, but also save on the use of fossil fuels, especially natural gas for
heating residential and commercial buildings. The payback period of such a project, despite
obtaining a stable and sufficiently high profit, can reach 8 years, which makes business in this
area unattractive for domestic investors.

Therefore, Ukraine's banking system, which has significant prospects for expanding its
deposit base and boosting investment activity, can become the potential investor in this sector
of the economy [5; 28]. Conducting a substantiated set of tactical measures (settling the
legislative framework on these issues, simplifying the procedure for investing by banks in the
real sector of the economy, creating tax holidays or free economic zones, stimulating the
development of financial and industrial groups, state support, etc.) will contribute to the
achievement of the strategic goal of forming a network of utilization enterprises in our
country. Similar programs for stimulating investment activity in the field of HSW
management should be developed for other economic entities for the purpose of rapid and
qualitative development of the industry.

In Ukraine, according to the results of 2016, 6089.5 thousand tons of HSW were officially
removed (which according to the methodology of the State Statistics Service of Ukraine are not
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subject to utilization), which makes 52.67% of their total volume, of which 69.1 % are transported
to specially equipped landfill. Currently, in our state there are 6,500 authorized dumps; the
number of natural garbage dumps is more than 5 times the number of legal ones, which is largely
due to the inaccessibility of services for the export of HSW to almost 22 % of the population
(especially rural). According to expert estimates, the total area of landfills is about 7 % of the
territory of Ukraine, with the urgent problem of a steady increase in their number [11].

In the leading EU countries, the existence of landfills is considered to be almost a
catastrophe. After all, the life of a highly developed society is incompatible with harmful
vapors of HSW, the penetration of bacteria into underground water and the existence of a
heap of rubbish on the territory, which can be used more profitably in general. In the leading
EU countries, most garbage is subject to utilization and burning, and transportation to landfill
is only a small part (Fig. 9).
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Fig. 9. Share of municipal waste generated by EU countries, buried in landfills in 2015, %

Source: compiled based on [24].

If in Ukraine under the rubbish landfill site is mainly meant a simply-equipped, more or
less remote territory, then in the EU member states (besides the newly integrated ones) this
term is understood as a complex engineering structure that guarantees complete sanitary
safety of the population. If the polygon is filled with the estimated amount of garbage, it is
isolated in such a way that even the construction of recreational zones in these sites is
possible. But even reaching the technical and technological excellence of the facility, only
25.59 % of the HSW in 2015 was buried at the landfills [24].

The reason for the existence of a huge amount of landfills in Ukraine is not only the lack
of utilization enterprises, but also the tariff policy of the state: the cost of transporting garbage
to the landfill is lower than the cost of its burning; for the illegal landfill, the difference is
particularly noticeable - 2.5 times. The charge for HSW burying in Ukraine is negligible
compared to the EU member states, while these funds could be aimed at creating a proper
recycling system in our country.
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That is, the HSW treatment should be based on a model that would provide the smallest
amount of their transportation to landfills and disposal at landfills (Fig. 10).

Subjects generating HVAC Container platform for separate

@ garbage collection
Containers for Eb
disposing of

unsorted garbage

Network of garbage
processing factories

y
>

The burial of a small part of non-usable waste Waste incineration plants

Fig. 10. Optimum cycle of HSW handling

Source: compiled by the authors.

A rather important aspect for implementation of the given model of waste management is
that each region of Ukraine should intensify this process. Now, due to financial
decentralization and the availability of local budgets, every region of Ukraine should take the
initiative and start implementation of waste management projects.

An example of regional activity can be found in Lviv, where the European Bank for
Reconstruction and Development [4] is scheduled to start the rehabilitation of Gribovitsky
landfill and the construction of a plant for mechanical and biological processing of garbage.

Conclusions and propositions. The conducted researches show that in Ukraine the
handling of household and similar waste (HSW) is low and has a large number of unresolved
problems. The tendency of constant growth in the country's volumes of HSW is obvious, and
the system of their utilization is practically absent. Therefore, comprehensive diagnostics of
the peculiarities of the operation of waste management in the developed countries of the
world is a necessary factor for the development of recommendations for the reformation of
the existing system of utilization of HSW treatment plants in Ukraine.

The experience of the EU member states, due to which it became possible to create a well-
established mechanism for separate collection of waste, material and energy recycling, and
environmentally safe disposal at well-designed landfills, has been considered, it allows us to
choose ways of reforming the system of HSW treatment in Ukraine. To modernize this industry,
a well-founded strategic project is needed that will require substantial financial resources, but
this will enable us to create environmental, social and financial perspectives for our country.
Such a transformation will not only significantly accelerate the integration processes of Ukraine
into the EU, but will also lead the country to a new socio-economic level of development.
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