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At the present time, in market conditions, waste from the agrarian sphere of production is
considered unprofitable, but at the same time, this information is changed by the fact that most of
the waste from the production of agricultural products can also benefit people after secondary
processing. Preparation for the reuse of waste ranks second in waste management. It has been
investigated that according to the EU Waste Directive, preparations for reuse are recycling operations
such as inspection, cleaning or recovery, when products or their components that have become waste
are prepared for reuse without other pretreatment. Accordingly, the implementation of measures
for the reuse of waste will bring not only a positive environmental effect, but also an economic and
socialone. New jobs that will reduce the number of unemployed will prevent new waste from entering
processing plants, as well as give low-income segments of the population cheap used goods. The
issue of secondary use of agriculture in the context of waste-free production of agricultural
enterprises in modern economic conditions is considered in the article. An analysis of the
achievements of European countries in the processing industry, a scheme of indicators for the
efficiency of agricultural waste processing (technical indicators, natural environment indicators,
economic indicators and socio-cultural indicators) was proposed. Expected results from the
implementation of the system of extended responsibility of producers working in agriculture were
determined.The analysis showed that for business, the reuse of waste will bring significant savings
inresources and money, and subject to a successful advertising campaign, additional concessions
and profits.

Therefore, the successfulreduction of the amount of waste through its reuse is a real goal that will
reduce the consumption of raw materials, energy and reduce emissions of pollutants in the process
of producing new products. However, the intentions and strategic plans of Ukraine to become a
member ofthe European Union encourage many Ukrainian manufacturers to take measures regarding
the secondary processing of waste and introduce a closed cycle economy at the enterprise.

Y renepiwHiii 4yac, B puHKOBUX YyMOBax Bigxoau arpapHoi c¢pepu BUPpOOHULITBa BBaXKAIOTbCS He-
npunbyTKoBUM, asie B TOV Xe Yac AaHy iHpopmaLito 3MiHIO€e Tol ¢pakT, Wwo 6inbLuicTh BigxoniB BUPO6-
HULUTBa NpoAykLii CisibCbKOro BUpOOGHULTBa TaKOX MOXe MPUHOCUTU KOPUCTb JHO[NHI NiCI1s1 BTOPUH-
HoOi nepepo6ku. lNigroroBka 4o NOBTOPHOIO BUKOPUCTAHHS BigxoaiB 3aiiMae apyry CXoauHKY y no-
BOMKEHHI 3 Bigxogamun. JocnigxeHo, wo 3rigHo 3 lupektunsoio EC npo Bigxoaun, nigroroBka go rno-
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BTOPHOIO BUKOPUCTAaHHS SIBJISIIOTb COOOI0 Taki onepauii 3 yrunizauii, sk nepesipka, 04UCTKa YU Bi4HOB-
JIeHHSI, KOJIN NPOAYKTN ab0 iX KOMMOHEHTHU, L0 CTaJn BigxoaaMu, roTyioTb AJ1s1 NTOBTOPHOI0 BUKOPU-
CTaHHs1 6e3 iHWwoinonepeaHbOi 06PO6GKN. Y CTaTTi pO3rAIIHYTO NUTaHHSA BTOPUHHOIO BUKOPUCTaHHS
cinibCbKOIro rocriogapcTBa B KOHTEKCTi 0e3Bigxo4HOro BUPOOGHNLTBa arpapHUX NigrnpueMCTB B Cy4ac-
HUX YMOBax rocrnogapioBaHHs. 3ailicCHeHO aHai3 4OCArHeHHs EBPONencbKUxX KpaiH y nepepoo6Hii
ranysi, 3anponoHoBaHoO cxeMyiHAMKaTopiB epekTUBHOCTI Nepepobku BiaxoAiB CiNbCbKOro rocnoaap-
cTBa (TexHivyHi iHagukaTopu, iHanKaTopuv NpupoaHOro cepeaoBulla, eKOHOMIYHI iHAguKaTopu Ta co-
uianbHO-KYbTYPHI iHAnKaTopuy). Y ctaTri aBTopamMy HaBeieHOo OYiKyBaHi pe3y/ibTaTu Bif} BIiPpOBaAXKeH-
HSI CUCTEeMU PO3LUMNPEHOI BifnoBiganbHOCTi BUPOOHUKIB, sIKi NPaLoIOTh y CiJlbCbKOMY rocrogapcTBi.
AHaniz HaykoBoOi nniTepaTtypu noka3sas, L0 MOBTOPHE BUKOPUCTAaHHS BiAXoAiB € HAANPOCTILLUNM Ta
KOpUCHUM 47151 BOBKiJIs | 340POB’ss cnocob6om ynpasniHHN Bigxogamu. Bigxoau cinbcbkoro rocno-
AapcTBa ABSIIOTbCSA CyOCTaHUi€I0, eHepProHOoCisIMU, IKi MO)XXHa MOBTOPHO i yinecrnpsamMoBaHO BUKOPU-
cTaTyn B 3eM1epo6CTBi, TBAPUHHUNLTBI, KBITHUKaPCTBIi, 03e/1IeHeHHi i iHLUnX rany3sx HapogHoro roc-
nogapcrea. Mpuv ubomy, 3aBAsKN 6iOTexXHONOoriT Bigxoam cinibCbKOro rocrnogapcTsa MOXYTb MPUCKO-
PeHo nepepobnaTncs Asist BTOPUHHOIO BUKOPUCTAHHS, He 3aBAal04Yy LLKOAWN HaBKOJIULLHBOMY cepe-
Aosulli. Bigrak, BupilieHHs npo6iemu 3abpyaHeHHs AOBKis Bigxogamm mae 6yt cnpssMoBaHe Ha
BUKOHaHHSI ABOX OCHOBHUX 3aBAaHb: NonepeaxXeHHs i BUK/IIo4eHHsl 3a0pyAHeHHS AOBKINsl, a TaKoX
edeKkTuBHe BUKOPUCTaHHS MNOBTOPHO rnepepoobsieHnx BigxoRiB y ciibCbKOMY rocrnogapcTsi, a came y

3ems1epo6CTBi Vi TBAPUHHULTBI.

Key words: waste, agriculture, processing, performance indicators, recycling.
KarouoGBi cnoBa: Bidxodu, cinvcoke 20cnodapcmBo, nepepobka, iHoukamopu eghexmuBHOCMI, PpeyuKsine.

PROBLEM STATEMENT

The problem of agricultural waste in Ukraine is par-
ticularly significant due to the lack of an adequate response
to its challenges for a long time. The significant scale of
resource use of the national economy, together with the
outdated technological base, determined and will continue
to determine high rates of waste generation and accu-
mulation. Such circumstances lead to the deepening of the
ecological crisis and the worsening of the socio-economic
situation in society and determine the need for reform and
development, taking into account the domestic and world
experience of the entire legal and economic system, which
regulates the use of natural resources in general and waste
management of agricultural enterprises in particular.

At present, the world has accumulated quite a lot of
experience in the use of plant and animal waste from
agricultural production. Ukraine has a highly developed
agricultural sector, in particular crop production, which
annually generates a large volume of various wastes and
residues. The high level of waste generation by agricultural
enterprises and low indicators of their use as secondary
raw materials have led to the fact that in Ukraine every
year significant volumes of organic waste are accumulated
in agriculture, of which only a small part is used as raw
material for the production of biofuel, the rest gets into
the soil and groundwater, while polluting the environ-
ment.The difference between the situation with the waste
of agricultural enterprises in Ukraine, compared to other
developed countries, lies in the large amount of organic
waste generation and the lack of practice in handling it. At
the same time, effective management of livestock and crop
production waste is an indispensable feature of all
economies of developed countries.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

The works of economists A. Voytsikhovska, O. Krav-
chenko, O. Melen-Zabramna, M. Pankevich, N. V. Pryshlyak,
D. M. Tokarchuk, S. V. Berezyuk, Y.V. Palamarenko are
devoted to the study of effective methods of secondary waste
processing. V., Melnyk L., Karateeva O.l., Koval O.A,,
Groza V.l., Yevchuk Kh.-l. and others. Zvarych R.E.,
Zvarychl.Ya., GurochkinaV.V., Budzynska M.S. devoted
their work to the circular economy.

This issue is relevant at the present time and scientists
have made a significant contribution to the development
of theoretical, methodical, methodological and mana-
gement provisions in matters related to the management
of agricultural waste. At the same time, the issue of
revealing the nature of secondary waste use remains
unresolved.

FORMULATION OF RESEARCH
OBJECTIVES

The purpose of the study is to review the domestic
and foreign experience in the areas of secondary use of
agricultural waste.

PROBLEM STATEMENT

Currently, more than 26 billion tons of household and
industrial waste are generated in Ukraine. The countries
of the European Union have long understood the
importance of recycling. In Europe, recycling is understood
as a disposal operation in which waste is processed into
products, materials or substances for a primary or other
purpose. It includes the processing of organic material,
but not energy recovery or processing into materials to
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Table 1.

Achievements of European countries in the
processing industry

Country Achievement The results

Germany In 1991, a new state system Such studies have made it possible
"Duales System Deutschland to significantly increase the share
GmbH" was adopted. of secondary processing of various
The company from Aachen also | materials over the past decades.
invented how to better Forty percent of all synthetic
distinguish and separate materials collected in Germany
different polymers with the today can be sorted.
help of sensors.

Germany As a result of secondary The Reluma company

processing, materials were
obtained that did not exist
before.

used on the coast of the Baltic
Sea. Breakers made of synthetic
materials last longer.

manufactures breakwaters that are

Switzerland

Imposition of fines for leaving
garbage in the wrong place or
without paying tax.

The country is considered one
of the leaders in waste disposal
and processing in Europe.

Improvement of the ecological
situation. Already in 2000,
landfills were banned in the
country, so today more than half

rest is burned.

of all garbage is recycled, and the

Sweden Recycling more than 99% of its | Complete water purification,
waste improvement of the ecological
situation.
Poland Implementation in 2007 in the | Production of thermal energy,

city of Poznan of a
cogeneration module at a solid

which is supplied through local
power grids for the needs of the

field of waste management includes all activities
related to the generation, collection, storage, use,
disposal, transportation and disposal of waste. At
the same time, waste disposal is an important
element in the general chain of creating waste-free
production systems. It involves the involvement
of various types of waste in new technological
cycles or their use for other useful purposes [8].

Waste prevention is the action taken before a
substance or product becomes waste. Accor-
dingly, these measures are aimed at reducing the
amount of waste, including the reuse of products
or extending thelife cycle, at reducing the adverse
impact of generated waste on the environment,
human health, etc.

At the end of the 20th century, the Swedish
economist Thomas Lindqvist developed a model
of extended producer responsibility. Separate
collection and extended producer responsibility
are the basis of a closed-loop economy. Accepting
RBB, the manufacturer is responsible for collecting
and disposing of used goods that have reached
their expiration date, packaging, or organic waste

[6].

waste landfill city

Accordingly, such a waste management

Source: created by the author based on [2].

be used as fuel or aggregate. In other words, recycling is
an operation that provides benefits by substituting other
materials.

It is important to note that the benefit mentioned
above is not profitable in most cases. That is, the orien-
tation of European countries is aimed at the quality of life
and health of the population, therefore the issue of ecology
is decisive for them [2].

Guided by the experience of European countries, it can
be noted that recycling imposes a great responsibility not
only on the average person, but also on other management
systems.

MAIN BODY

Waste is divided into primary, that is, those generated
directly during the harvesting of agricultural crops, and
secondary — those generated during crop processing at
enterprises. Primary waste includes straw of grain and
other crops, waste from the production of corn for grain
and sunflower (stalks, rods 2, baskets, etc.). Secondary
waste is sunflower husks, buckwheat husks, rice husks,
sugar beet pulp and the like.Part of the waste and residues
is used for the needs of agriculture itself (organic fertilizer,
bedding and livestock feed), part of it is used by other
sectors of the economy, and the rest of the biomass
remains unused and is often disposed of (burned in the
field, taken to alandfill) without benefit. A significant part
of the biomass, which is not used, seems reasonable to
involve in energy production. At the same time, the
question of what proportion of agricultural waste and
residues can be used for energy needs without causing a
negative impact on soil fertility is important.

Modern waste management, based on recycling, solves
problems related to climate protection and efficient use
of resources [1]. The conducted studies showed that the

strategy allows solving environmental problems

and stimulates business to make important
changes. Lindqvist's strategy allows: first, to reduce the
amount of waste in landfills; secondly, for manufacturers
to switch to a closed production cycle, since they, in turn,
will control not only the quality of products and their
distribution on the market, but also the collection and
further processing of waste.

The analysis of literary sources showed that effective
waste management of agricultural enterprises, with the
application of advanced technologies, can turn from an en-
vironmental problem into a potentially profitable activity —
the production of valuable secondary products [12].

It can be clearly observed that the recycling process is
quite complex and requires decisive actions from different
sides. Let's consider the results of the process of imple-
menting technologies and equipment for secondary waste
processing on the example of various European countries
(Table 1).

As we can see on the example of European countries
from Table 1, waste processing is almost the only solution
to preserving the cleanliness of the environment. A serious
attitude to the problem of environmental pollution and the
bad impact of a large amount of packaging waste on the
health of the population stimulates various countries of
the Union to take measures to solve this issue.

Ukraine's aspiration to one day join the European
Union also means that European standards will become
decisive in the formation of Ukrainian strategy regarding
further actions in the field of secondary waste processing.

In Ukraine, the processing (processing) of waste is
understood as the implementation of any technological
operations associated with changing the physical, chemical
or biological properties of waste, with the aim of preparing
it for environmentally safe storage, transportation,
disposal or disposal. That is, processing is a preparatory
stage for further operations, in particular disposal or
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INDICATORS OF WASTE PROCESSING EFFICIENCY

and cubic meter of waste;

waste;

technical b

flexibility;

- energy, which calculates the number of thermal kilojoules, electric kilojoules
- joint use of specific agricultural waste with other agricultural or industrial

- long-term stability of processing technology;
- the potential of the processing technology in terms of portability or

- ease of application of technology that processes agricultural waste, etc.

- general investments;
- operating expenses;
- payback period,;

- direct income;

- indirect income;

- GDP growth, etc.

economic P

- compliance with relevant environmental legislation;

- public acceptance of technology;

- public behavior, including awareness,

- participation and responsibility, compatibility with institutional requirements;

- reduction of emissions to land, water and air;
- minimization of phytotoxicity, minimization of ecotoxicity (reduction of the
impact of biological, chemical and physical stress factors on ecosystem

social and
cultural - workforce development;
- level of modernization, etc.
n.atural disruption);
environment

- minimization of toxicity for people, preservation of biodiversity, mitigation
of the impact of global warming;

- minimization of global energy depletion, reduction of water use,
minimization of radioactive emissions, etc.

Fig. 1.Scheme indicators of the efficiency of agricultural waste processing

Source: summarized by the author based on the studied literature [4].

removal. As we can see, the legislative understanding of
the concept of recycling in Ukraine and in the EU countries
is somewhat different.

Unlike European countries, where a significant part of
waste is subject to secondary processing, in Ukraine the
effectiveness of the application of recycling methods is
at the stage of study [2].

Studies have shown that Europe is on the way to
introducing a "circular economy concept”, which assumes
that resources are retained in the economy even when a
product has reached the end of its life cycle, so that the
resources can be used again, creating their further added
value. The transition to a closed-loop economy requires
changes in the scale of values, from product design to new
business and market models [5].

The analysis of the literature showed that it is worth
distinguishing four main economic and technological
indicators of the efficiency of agricultural waste pro-
cessing, namely technical indicators, indicators of the
natural environment, economic indicators and socio-
cultural indicators (Fig. 1).

The analysis of the fig. 2showed that proper waste
management in the circular economy will improve the
economic efficiency of waste processing [14]. It is worth
paying attention to the steps that Ukraine is taking in order
to get closer to the European standards of secondary
waste processing.

In 2014, Ukraine signed the Association Agreement
with the European Union, and in 2017 approved the
National Waste Management Strategy. Thus, the
government undertook to standardize the management
system of various types of waste — household, industrial,
specific (packaging waste, electrical and electronic
equipment waste, used batteries, medical and other
waste).

On June 20, 2022, the Verkhovna Rada adopted the
Law "On Waste Management". The law establishes the
procedure for the collection, removal and processing
of municipal waste, ensures the implementation of their
separate collection and recycling, provides requi-
rements for the quality provision of waste manage-
ment services and the charging of fees for such
services.

It will allow:

— implement the European hierarchy of waste
management;

— to organize the planning of the waste management
system at the national, regional and local levels;

— create conditions for the construction of modern
waste processing infrastructure in Ukraine according to
European rules and open borders for investors;

— establish the "polluter pays" principle;

— to implement the extended responsibility of the
product manufacturer [10].
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At the same time, the introduction of extended
producer responsibility is already a step towards im-
proving the processing process. 11 of the world's most
famous manufacturers even before the approval of the
relevant legislation signed a Memorandum of Cooperation
on the creation of an organization of extended respon-
sibility of manufacturers. The expected results from the
implementation of the extended producer responsibility
system are shown in fig. 2.

Analysis of fig. 2 shows that the introduction of
extended producer responsibility has not only positive
environmental consequences, but can also directly affect
the economy of Ukraine.

Regardless of the rate at which waste management
legislation will change, manufacturers are ready to
implement the principles of waste management in Ukraine.
They are ready to adapt their work to European practices
and await the approval of industry legislation in the field
of waste management [13].

It should be noted that the issues of rational use of
nature (greening) of agricultural enterprises, reduction of
the material intensity of domestic products and
stabilization of resource provision of production as a
whole, as well as issues related to clandestine processing
of waste [3] remain unresolved.

It has been studied that attempts to use agricultural
waste accumulated in various types of storages encounter
great difficulties associated with a number of techno-
logical, technical and economic reasons. In addition to the
main method of processing livestock waste — com-
posting, the technologies of biocomposting, drying and
high-temperature fermentation are being timidly intro-
duced. Unfortunately, they are high-cost, energy-intensive,
non-ecological [7].

The conducted research showed that in today's
conditions, prevention of the next ecological crises is
impossible without the use of new eco-biotechnologies for
the purpose of wastewater treatment, the use of promising
methods of processing both solid and liquid industrial
waste, increasing effective methods of biological
restoration of soil pollution, replacing agrochemicals with
new ones organic fertilizers, etc. [9; 11].

Therefore, the greening of production is impossible
without supplementing production complexes with special
facilities designed for the processing of all types of indust-
rial and household waste. The degree of waste disposal of
each production or type of activity should be considered
as one of the important indicators characterizing the
environmental friendliness of the respective productions,
that is, the degree of their impact on the environment and
the full use of natural resources.

Analyzing the experience of other countries and the
experience of Ukraine, it can be seen that the mechanism
due to which the economic stimulation of waste processing
in the EU countries takes place is absent in our country.
At the same time, it is worth noting that recycling is the
most effective, as it is not only environmentally friendly,
but also resource-saving [15].

However, this is not an obstacle for enterprises to
apply European recycling standards in their production.
The relevance of the issue of environmental ecology
and the possibility of reusing secondary raw materials

Retusal to import recycled
materials

| _[Added value and contribution
to GDP

|__| Creation of new industry and
infrastructure

Investment income

Expected results from the implementation of the
extended producer responsibility system

Fig. 2. Expected results from the implementation
of the extended producer responsibility system

Source: created by the author based on the studied literature.

in the production process should encourage
entrepreneurs to implement the latest technologies for
waste processing.

CONCLUSIONS

Today, the state of affairs in Ukraine in the field of
waste management is extremely unsatisfactory. However,
the intentions and strategic plans of Ukraine to become a
member of the European Union encourage many Ukrainian
manufacturers to take measures regarding the secondary
processing of waste and introduce a closed cycle economy
at the enterprise.

The adoption of the Law "On Waste Management" and
the introduction of extended producer responsibility can
be called a step towards European standards. ORVV is a
promising system, the positive results of which are
expected in the next 5 years.

Recycling is an important part of responsible
consumption. Therefore, in order to keep up with the global
transformations of the world order, Ukraine should take
into account the experience of progressive countries as
soon as possible and make decisions at the legislative level
about the effective waste plug and the introduction of
extended responsibility of enterprises of the agro-
industrial complex.
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