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STRATEGY, APPROACHES AND SCHEME OF AGRICULTURAL WASTE
MANAGEMENT IN CIRCULAR AGRICULTURE ECONOMY

This article describes the main strategies for sorting and recycling agricultural waste and
explores mechanisms for integrating the circular economy in agriculture. Analyzed the main
approaches to waste recycling, such as: classical, "zero” and mixed model. Types of natural
and unnatural agricultural waste are described on their basis. The complexity of the process of
integrating a circular agriculture waste management strategy is described. A recycling scheme
was also developed in the circular economy model of agriculture, which includes such processes
as: reduction, clean production, green goods, minimization, conversion of resources, cleaning and
environmental products. Systematic approaches to the classification of types of agricultural waste

are considered and analyzed.
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Problem statement. Technological develop-
ment and population growth have led to an
increase in garbage generation, including
agricultural waste. The rapidity of waste
generation has created an urgent need for
rapid renewal of units and cycles of collection,
treatment and reuse of waste and return to
its production processes. Today's strategic
waste management models are a process of
systematic analysis and action to improve the
sorting, supply chain, recycling and reuse of
waste needed to improve the environmental and
economic situation in the region. The linear
production and utilization scheme are not
perfect and does not cope with the development
of society, namely, the excessive consumption
of products and the generation of waste from
them. That is why new approaches in the
circular agriculture economy are an innovative
solution to solve this problem. Thus, the key
problem is to systematize all the links of
waste conversion and create a unified effective
system of sorting, collection and recycling,
which will take into account the main factors
of the circular economy. It is quite revealing
that the system of circular agriculture economy
and waste regaining is a fairly new concept and
is not a thoroughly studied system of science.

Analysis of recent research and publications.
Scientific and practical principles of ecological
and economic modeling and waste management
strategies were developed in their work by
Shmelev S.E. and Povel J.R. where the key
principles are digitized maps of different
districts and analysis of places of garbage
collection and sorting [8]. Analysis of literature
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sources, such as Allevi E., Gnudi A., Konnov
I. and Oggioni J., showed that they describe
the scheme of circular garbage collection by
the method of coordinated work of the state
and private enterprises, where the municipality
plays a key role because it establishes waste
prices and controls the processing of this
waste [7]. Current literature analyzing the
integration of the transition from linear
recycling to circular recycling considers the
work of scholars such as Doner M., Gier R. and
Vries H., who describe value-based business
models for agricultural waste in their papers.
In general, they consider two types of recycling,
namely cascade recycling and closed loop type —
the circular agriculture economy [4].

Selection of previously unsolved parts of the
overall problem. It can be argued that the main
task of the agricultural waste management
strategy is to determine the correct scheme
of collection, transportation and utilization
of agricultural waste. It follows that there
are three key factors in an agricultural waste
management strategy: optimal waste collection
with the least amount of carbon pathway,
rapid sorting and recycling with maximum
efficiency, and the least amount of residual
waste for burial. This requires an optimal
regional strategy and model for the location of
collection and recycling of agricultural waste.
In general, the management of agricultural
waste is complicated by the low awareness of
waste classifiers and a number of different
approaches to these classifiers.

The purpose of the article. The main
purpose of the article is to develop a scheme
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for integrating waste treatment into
the circular economy in agriculture
and to identify the main approaches to
agricultural waste conversion.
Presentation of the basic material.
Agricultural waste management is a fairly
complex and time-consuming process, in
most cases due to the extensive waste
generation system, different ways of
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waste collection and various recycling
schemes.
The circular agriculture economy is
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essen-tially an offshoot of the conventional
circular economy, involving features of
agricultural production. For example,
according to the U.S. Department of
Resource Conservation's recycling pro-
cess chart, there are such stages of
recycling as:

— production process is a quantitative
and qualitative activity that can be
measured in terms of an agricultural unit
type. Waste must be recycled if its quantity is
sufficient to cause damage to the environment;

— collection is the moment of the first
gathering of agricultural waste from the
place of its accumulation to the place of its
storage. The main purpose of this point is to
determine the optimal method of gathering and
location of agricultural waste storage sites,
calculation of the necessary equipment, and
waste management depending on the type of
waste;

— transfer is the moment of garbage tran-
sportation at all stages of waste management;

— warehouse — storage facility where waste
is temporarily held after the production or
treatment stage, for further transportation
to the reuse or burial stage. The storage time
depends on the qualitative and quantitative
parameters of the waste, as well as on the level
of waste management optimization. The shorter
the storage time of the waste and the higher
the turnover rate of the storage area, the better
management of the waste can be called;

— recycling is the transformation process
that trash undergoes to reduce the negative
impact on the environment;

— conversion is the process of treating
waste with the moment of waste reuse in the
production process [1].

So, the transportation of waste from the
first stage of waste generation to the moment
of storage, processing and burial (Figure 1).
From a scientific point of view, to these stages
of processing should be added the stage of
sorting, reprocessing, waste-free production
and utilization of agricultural waste (Figure 2):

— sorting — the stage of waste distribution
into subspecies for processing or separation of
non-reheating waste for dumping;

— waste-free production is recycling, which
creates a reuse of resources in the enterprise,
and the enterprise can be called a "zero waste”
enterprise;

Source:
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Figure 1. Functioning of linear recycling
waste management
created by the author

— reprocessing — reuse of already processed
raw materials;

— utilization — hardly ever found in the
agricultural environment, since waste that
cannot be recycled is disposed of. However, with
the increasing use of chemicals to grow plants
and animals, this type of waste is increasingly
appearing in agriculture.

Stages of recycling within the enterprise and
reuse of recycled products, once again in the
production process are key factors that indicate
the integration of the circular agriculture
economy in the process of recycling waste at
the agricultural enterprise.

Agricultural waste with historical back-
ground has a wide classification and variety.
Depending on the type of land cultivation and
the type of agricultural activity, they can
have different types and values. According to
the type, agricultural waste is divided into:
theoretically possible; technically feasible;
economically valuable.

According to the United Kingdom’s Chartered
Institution of Wastes Management (CIWM),
agricultural waste is that which is generated
on farmland. This waste is divided into two
types: natural and unnatural. Unnatural one
is a type of waste that is created during the
production of an agricultural product, but is
not natural in origin. Such wastes include:
pesticide containers, injections and unused
animal medicines, plastic bags and sheets.
Natural agricultural waste is waste of plant
and animal origin that does not contain foreign
chemical additives. Therefore, their processing
is not as labor-intensive and expensive as the
treatment of unnatural agricultural waste [2].

We can say that in every agricultural
enterprise the primary filtration and sorting
of waste into natural and non-natural should
take place. On the other hand, such sorting can
also be done locally, but it requires more labor
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Figure 2. Agricultural waste management scheme in the circular agriculture economy

Source: created by the author

and equipment, which in turn will increase the
operating costs of processing. That is why the
best option for sorting garbage is the moment of
its sorting at the point of formation. According
to the Swiss Federal Office for the Environment
(Bundesamt fer Umwelt, BAFU), agricultural
wastes are those generated by growing plants or
animals in the process of creating agricultural
products [5].

In his book, "Informal Sector, Pollution and
Waste Management” Sarbajit Chaudhuri noted
that in developed countries one of the main
tools for advancing waste management and
reducing pollution is economic incentives. One
of the main levers of control in this situation is
the proper reporting of each of the enterprises
on the scale of pollution and special audit
teams. The same cannot be said for developing
countries, because many companies in such
countries are "in the shadows,” which makes it
impossible to properly control pollution. Also,
small businesses in these countries cannot
afford to buy sewage treatment plants and
technologies that reduce pollution. For the
most part, all of these anti-pollution measures
are aimed at large enterprises and do not take
small ones into account. This indicates that
waste management policy needs to be divided
between the informal and formal sectors of the
economy [3]. Despite the fact that the types of
agricultural waste are different, the scheme of
its processing may also change. Thus, recycling
approaches can be divided into:

1.The classic recycling process: sorting
garbage according to waste generation; trans-
porting trash to a warehouse to store the sorted
trash; trash treatment.

2. «Zero» waste process (possible only for
natural agricultural waste): primary recycling
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of the product; secondary use of the product on
the basis of zero processing rates.

3. The process of mixing agricultural waste:
waste sorting based on trash generation; the
process of secondary use of the product on the
basis of product processing; transportation
of residual waste to a warehouse for sorted
garbage storage; garbage conversion.

Depending on the processing process, the
main goals of the strategy are set. Thus, the
strategic goals can be divided into sorting,
recycling and zero waste goals of the company.
Circular economy is a new type of economic
development that takes into account not only
economic but also ecological processes. The
main difference between the circular economy
is the continuity of the processes of production
and consumption. Instead, linear economics
operates from point A to point B, ignoring the
end result of waste and the influence of other
factors in both the economic and ecological
environment. According to Audrey Kobayashi's
book, The International Encyclopedia of Human
Geography, a circular economy is a shift from
a definition of economic growth to a focus on
the benefits to society. This makes it possible
to separate production from economic activity
and reduce the amount of waste. In addition,
the transition to renewable energy systems and
waste recycling contributes to this [6].

From the point of view of L. Xuan circular
agriculture economy is a strategy of sustainable
development, the main levers of which are the
reduction, reuse and recycling of garbage.
On the other hand, it also includes sustai-
nable agriculture, which is also called green
agriculture or organic farming. It should be
noted that the 3R principle is mostly followed
by Asian scientists. L. Xuan identifies that
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there are 3 stages in the implementation of the
3R model, including: Reduce (or even minimize)
the production of industrial waste and raw
material waste; create technology parks; to
implement waste processing in the system of
circular economy. According to the authors,
first of all waste recycling should be integrated
at the level of enterprises and technology parks.
In the approach to the agrarian circular economy
L. Xuan also identifies three aspects that
distinguish an agricultural circular enterprise
from a simple agricultural enterprise:

1.The development of waste processing
in the industry of agricultural production is
associated with the study of territory, land
management, expansion and construction of
certain industries.

2.The ecological circular economy model as
a type of ecological protection can work as an
additional integration in the field of classical
agriculture. However, it should be understood
that in the classical model of agricultural
production this occurs only with additional
investment.

3.Garbage utilization in the agricultural
sector is mainly related to recycling and the
production of alternative energy by agricultural
waste treatment methods.

Thus, it should be noted that agricultural
production can be made a separate subject of
the circular economy in which the moment
of garbage processing is completely closed
(Figure 3) [9].

In general, the stages of B3R model
implementation of L. Xuan has both positive
and negative factors. The first point is realized
by optimizing and automating the workflow
in production and provides a positive dynamic
for both the company and the environment.
The second point is not always related to

Reduction

the environment and depends on the type of
technology park and its realization in practice.
On the other hand, there is a new type of circular
economy, which already includes the moment of
recycling as one of the goals of circular economy.
In our opinion, the 3R model is suitable for
enterprises, but does not include regulation
by the state and interaction with the public.
There are many benefits to the agricultural
sector in terms of a strategy to create a circular
economy based on 3R principles. However,
L. Xuan in his work misses the interaction with
government and society and prescribes a closed
system in production itself. In our opinion,
this system is a bit utopian, because without
the participation of society and the state it is
difficult to achieve full-fledged clean circular
recycling. It should also be understood that
turning waste into energy must be supported
by state permits to conduct this activity. From
the strategy of creating an circular agriculture
economy based on the 3R principles, there are
many advantages for the agricultural sector.
Conclusions and suggestions. Thus, it can be
noted that the scheme of circular economy in
agriculture can be divided into a classic waste
processing, "zero” waste treatment process
and mixed waste recycling process. The waste
mix scheme is the most popular in the global
distribution among agricultural enterprises,
because the enterprise with "zero” waste is
complex and capital-intensive. Also, the waste
recycling mix strategy is considered to be the
most efficient, simple and environmentally
friendly system for treating agricultural
approaches. Approaches to recycling schemes
are described differently in each country, so
to summarize all the theories, the stages of
sorting, recycling, zero-waste production and
waste disposal were added. The added stages
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Figure 3. Scheme of circular agriculture economy

Source: L. Xuan, 2011 [6]
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create a general strategy of circular agriculture
economy, in which waste processing passes from
simple linear processing to circular recycling
of agricultural waste. On the one hand, linear
recycling at all levels is fairly easy to integrate,
but it takes a lot of resources, leaves a carbon
footprint and can be unprofitable, and therefore
not interesting for business. Which, in turn,
will lead to a reduction in investment and the

scale of linear recycling. On the other hand, in
practice, linear processing of waste is integrated
in many countries, and its replacement
requires many resources and modernization
of waste management systems. At the same
time, circular recycling of agricultural waste
takes into account both improved economic
and environmental performance, which is
considered more feasible in the long term.
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€Buyk X.-1. B.

YepuiBenbKuii HamioHaabHU# yHiBepcurer imeni IOpia denprroBuua

CTPATEIIS, TIIAXOAM TA CXEMA YITPABATHHS BIAXOAAMM
CIABCBKOI'O TOCITOAAPCTBA B ATPOLIMPKYASIPHIN EKOHOMILII

Pesrome

Hocaig:xeHo ToJI0BHI cTpaTerii copTyBaHHsA Ta IMepPepoOKU CMITTs CiIbCHKOTO TOCIOJapCTBA Ta OIU-
CaHO MexXaHi3Mu iHTerparii arpo-nupKyJaapHoi ekoHoMiKu. [IpoananizoBaHo rojoBHi migxonu mepe-
PoOKM BimxomiB, Taki AK KJaCHUYHUH miaxig mepepoOKu Biaxomis, “HyboBHM” migxim mepepoOku
BiXomiB Ta MiKc-Momenb mepepoOKu BixxoniB. Ha ix 0asi posmmcaHo THIM TPUPOJHOTO Ta HEIIPU-
POAHOrO CiIbChKOIOCIOAAPCHKOro cMiTTsa. OmmcaHo CKJAAHICTH mpolecy iHTerpaiii crpareri arpo-
IMUPKYJIAPHOTO YIPaBIiHHA Bigxomamu. Tako:k, 0yJio po3pobIeHO cxeMy IIepepoOKH CMiTTA B MOei
arpoOIUPKYJISIPHOI €eKOHOMIKM, SIKA BKJIIOUAE TaKi IIPOILeCH AK: 3MEHIINEeHHS, YKMCTEe BUPOOHUIITBO,
3eJIeHI TpPOAYKTU, MiHiMisarid, KOHBepTallid pecypciB, OUMIIEHHA Ta €KOJIOTiUuHe CepemoBUIIe
IpoAyKTiB. PosrigHyTo Ta mpoaHa/i3oBaHO CHCTEMHI MigXoAW M0 KJJacuU@ixkaliiHWX pPisHOBUIIB
CiTbCBKOTOCTIONAPCHKOT0 cMiTTsA. TaKuM YMHOM, MOMKHA 3a3HAUUTHU, MI0 CXEMa arpoIUPKYJIAPHOL
eKOHOMIiKM MOKe TMOMiJIATUCH Ha KJIACUYHUU IpOoIleCc ImepepodsieHHsa BiAXoAiB, “HYJILOBUI” IIPOILEC
nmepepo0JIeHHs BigxomiB Ta mpolec MiKcy mepepoOku BigxomiB. Cxema MiKey BigxomiB BucTyIIae
HAWUTOMyJIAPHIINION y TI00aJbHOMY MHOIIUPEHi cepel CilbChbKOTOCIIOAAPCHKUX MHiAIIPUEMCTB, amiKe
MiAIPHUEMCTBO 3 “HYJIBOBUME’ BigXoZaMu CKJaIHe Ta KalliTamo-zaTrparHe. TaKoK, cTpaTeris Mikcy
mepepoOKM BifXOiB BBaKAETbCS HaUIi€BiIIO, IIPOCTOI0 Ta €KOHOMIYHOIO AJISA eKOJIOTil cucre-
MOIO TIepepoOKM IiAXOMdiB ciibchbKOTO rocmozapcTBa. Iligxoaum Mo cxeM mepepoOI0BaHHSA CMITTA B
pisHuxX KpaiHax OIHCYIOThCsS IIO-pi3HOMY, camMe TOMY OyJIO MOJAaHO eTamy COPTYBAHHS, IIOBTOPHOI
nmepepoOKu, 0e3BiAX0AHOTO BUPOOHUIITBA Ta 3aXOPOHEHHS BiXOAiB IJs ysaraJbHEHHSA BCiX Teopiii.
Honmani eramm CTBOPIOIOTH 3arajibHY CTPATEril0 arponMUPKYJISPHOI €KOHOMiKM, TpuW AKiN mepe-
pobKa BiAxomiB mepexoauTh Bim mpocToi JiHifHOI mepepobKy A0 ITUPKYJIAPHOI IepepodbKu BigxomiB
CiJIBCBKOTOCTIONAPCHKOT0 CMIiTTsI. 3 OMHOTO OOKY, JiHiliHA MepepoOKa CMITTA Ha BCiX PiBHAX € JOBOJIL
IIPOCTOIO AJIsA iHTerpyBaHHsA, IIPOTe 3a0upae MOBOJIL 6GaraTo pecypcis, 3ajuilae ByIJIelleBUil coim Ta
Morke OyTu He peHTabeJbHOIO, a Ile O3HAUa€E He I[iKaBoio AjA 6isHecy. 1o cBo€lo uepromo 3MEHIIIUTH
KinpKicTh iHBecTHMIIiZI Ta MaIITAOHICTL IOIMIMPEHHS JiHiNHOI mepepoOKu Bigxomis. 3 iHItoro GokKy,
Ha TpaKkTuIli JiHifiHa mepepoOKa BigxomiB iHTerpoBaHa B 0araTbox KpaiHax i sdamima ii morpebye
3aJIyueHHA 0araThboX PEecypciB Ta OHOBJIEHHS CHCTeM YIIPaBJiHHSA BigxoaiB. BomHouac arpomupky-
JIsIpHa IepepoOKa cMiTTA BpaxoBye B co0i i mOKpallleHi eKOHOMIiUHA TaK i eKOJIOriuHi mOKasHUKWH,
IIT0 B JOBTOCTPOKOBIH IePCHEeKTHBi BBAKAETHCA AOIiJIbHIIITIM.

Karouori caoma: mepepobKa, CiJbCHKOTOCIONApPChKI BiAXOAM, arponupKyJIbApHA €KOHOMiKa,
yIpaBJIiHHA Bigxomamu, KJjaacudikaiisa ciibCbKOTOCIOMapChKUX BiAXOMIiB.
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EBuyk X.-HU. B.

YepHOBUIIKUH HaIMOHAJBHBIN yHUBepcuteT uMeHu IOpusa @enproBuya

CTPATETU, TIOAXOADBI 1 CXEMA VIIPABAEHNMS OTXOAAMM
CEABCKOTI'O XO3AMCTBA B ATPOLUMPKYASAPHUIN DKOHOMMUKE

Pesrome

UccnemoBanue mokasaJjio riiaBHbIE CTPATeIUU COPTUPOBKHU U IIepepaboTKU MyCcopa CeJIbCKOT0 XO03sii-
CTBA W OIMCAHBI MEXaHW3Mbl HMHTETPAIMU arpo-IUPKYJAPHON 9KOHOMUKMU. IIpoaHaIu3upOBaHBI
IJIaBHBIE HMOLXOIBI MIEPEePadOTKM OTXOL0B, TAKNE KaK KJIACCHUYECKHUH IIOAXO0J IepepabdoTKU OTXOIOB,
"HyJIeBOI IOAXOJ IepepaboTKM OTXOMO0B U MUKC-MOJeN]b IepepaboTKu oTxonoB. Ha nx Gase pacmu-
CaHo TUIA IIPUPOSHOTO WM HEECTEeCTBEHHOTO CeIbCKOXO03SIHCTBEHHOT0 Mycopa. OIIucaHBI CIOMKHOCTD
mpolecca MHTEerpamuy CTPATeruil arpolupKyJIAPHOro yIpaBieHus orxomamMu. Takke, ObLia pas-
paboTaHa cxema IepepaboTKM Mycopa B MOJENN arpOMUPKYJISPHON SKOHOMUKM, KOTOPAas BKJIIOUAET
TaKue IIPOIleCChl KaK: yMeHbIIIeHWe, YWCTOEe IIPOMBBOJICTBO, 3eJIeHble IIPOAYKThI, MUHUMU3AIIUA,
KOHBepTaIlus PecypCcoB, OUMCTKU U SKOJOTHUUYECKYIO CPely IPOAYKTOB. PacCMOTpeHBI U IIpoaHaJ M-
3UPOBAHBI CHUCTEMHBIE IOAXOABI K KJIACCU(MPUKAIIMOHHLIM PAa3HOBUIHOCTEH CEIbCKOXO03AUCTBEHHOTO
Mycopa.

KaroueBsie ciaoBa: mepepaboTKa, CEIbCKOX03SIHCTBEHHBIE OTXOIbI, arpOIUPKYJIbIPHA dKOHOMHUKA,
yIIpaBJIEHWE OTXOMaMU, KJIACCU(PUKAIIUSI CETbCKOX03ANCTBEHHBIX OTXO/I0B.
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