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CIRCULAR ECONOMY IN THE FOOD INDUSTRY OF THE ABAI REGION

The article is dedicated to the study of food waste recycling issues in the Abai region of the Republic of
Kazakhstan within the context of circular economy principles. It presents quantitative changes in food waste within
the overall structure of municipal waste in the region, highlighting its significant share in total municipal waste and
its annual growth. The study reveals that food waste in the region is not directed to recycling despite its substantial
volumes and growth rates, or it is mixed with other types of municipal waste without sorting or accounting, being
classified as mixed waste. This leads to adverse economic and environmental consequences and distorts the real
picture of waste management.

At the same time, it was determined that certain types of waste in the region, such as plastics, paper and
cardboard, and metals, are suitable for recycling. The necessity and relevance of effective food waste management
and its transformation into organic fertilizers for the agricultural sector are substantiated.

The study emphasizes that the development of a circular economy requires a comprehensive approach, including
regulatory, institutional, infrastructural, economic, and technological components. Key conditions for the
development of a circular model include the creation of infrastructure and modern methods for food waste recycling,
promotion of scientific research and startups in the circular economy, and raising environmental awareness in society.

The research employs observation, measurement, and comparison methods, as well as logical induction and
deduction, analysis and synthesis, and statistical-empirical approaches. The analysis is based on Bureau of National
Statistic’s dates and official public sources.

Keywords: circular economy, closed-loop economics, food industry, food waste, municipal waste, environment,
food waste recycling, waste landfill.
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0mxX0008.

JEL Classification: Q53.

Introduction. Circular economy and its development is becoming one of the key directions for
sustainable growth at both global and regional levels. Contemporary societal challenges such as depletion
of natural resources, increasing waste generation, and rising production and consumption costs require a
transition from a linear economic model to a closed-loop system, which helps reduce environmental
pressure and enhance production and consumption efficiency.

These countries transformations are strategically ways for sustainable development, particularly for
food industry, and plays the main role in well-being of society.

In this context, implementing circular economy principles in the food industry of the Abai region is
of particular importance, as it directly affects region’s food security and socio-economic position. At the
same time the close attention should be paid on the enterprises in agro sector.

However, the operations of these strategically important sectors in the region are accompanied by the
generation of large volumes of organic waste during production, processing, and consumption stages,
underutilization of by-products, and high energy consumption. Therefore, the purpose of this study is to
examine the opportunities and mechanisms for implementing circular economy practices in the food
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industry of the Abai region, contributing to further economic diversification, efficient resource use, and
reduction of environmental impact.

The methodological basis of the study includes observation, measurement, and comparison, as well as
inductive and deductive reasoning, and analysis and synthesis of existing data. The applied statistical-
econometric approach is based on multiple linear regression using modeling tools in Excel and STATA.

The informational basis of the study consists of Bureau of National Statistic’s dates and materials
available from open sources and specialized online resources.

Literature review. The growing need for a stable food system requires a shift from the traditional
linear open-cycle model to a so-called closed-loop economy [1]. According to the widely recognized
principles of the circular economy, this transition reflects the adoption of a transformative approach in the
food industry aimed at improving the environment, enhancing societal well-being, and supporting economic
prosperity [2].

However, the results of numerous studies highlight challenges associated with the lack of circular
economy implementation in the food industry and the agri-food sector as a whole [3].

To address potential difficulties in applying circular economy principles in the food industry, a
comprehensive analytical framework has been developed for food and agricultural systems, providing an
integrated structure for assessing interactions among key elements and tools for evaluating circularity [4].

Circular economy strategies are being examined through a comprehensive and integrated approach to
sustainable waste management in the food industry. Successful implementation requires collaboration and
innovation across the entire food value chain [5], including the use of Industry 4.0 technologies [6] and
long-term measures aimed at achieving national environmental goals [7], [8].

It is encouraging that society is willing to pay an additional amount for food waste recycling within
the circular economy framework, which reflects a high level of societal awareness and indicates the
potential for market-based utilization of food waste [9].

Despite the broad scope of existing research, domestic scientific and applied studies on the circular
economy in the food industry remain insufficiently developed, both theoretically and empirically. This
study aims to help fill this gap.

The main part. The circular economy generated by the food industry in the Abai region, in line with
widely recognized principles of sustainable growth, aims to address the global challenge of food waste and
reduce environmental pressures through shorter food production and supply chains, as well as more
efficient use of resources and technologies.

The volume of food waste in the region has shown an upward trend over the past three years (since
the establishment of the Abai region in 2022), increasing from 9,130 tons in 2022 to 11,117 tons in 2024.

Within the overall structure of waste, food waste constitutes a significant share of total municipal solid
waste in the region (Table 1) and also demonstrates a rising trend, accounting for 15-19% over the past
three years (15% in 2022, 17% in 2023, and 19% in 2024) (Figure 1).

Table -1
Overall Structure of Municipal Solid Waste in the Abai Region, tons*
Waste Cloth | Street
Paper, Electrical ing, | Cleani
Food | Carboard, | Glass Plastic | Equipmen Texti ng Market | Other
Years | Waste Paper Scrap Waste t Metals | Tires | les Waste | Waste | Waste
39
2022 | 9130 1665 120 341 - - - - 6320 2380 536
36
2023 | 9390 1707 55 303 - - - - 3694 | 2074 | 968
11 39
2024 | 117 2351 58 499 - - - - 2483 | 1382 | 978

* compiled based on source [10].
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Figure —1. Food Waste in the Structure of Municipal Solid Waste, tons/%
* compiled based on source [10].

It is important to note that, according to the available national statistical data, food waste in the region
is not directed to recycling, which contradicts the principles of the circular economy and generates a range
of environmental, economic, and social risks [10]. Alternatively, data on food-waste recycling in the Abai
region are statistically unobservable within a separate waste category classified as “food waste.” Therefore,
the official statistical authority does not report any data for the indicator “food-waste recycling” in the Abai
oblast.

The conclusion follows that food waste generated by restaurants, retail chains, and households is
removed together with other municipal solid waste without sorting or recording. In such cases, food waste
ends up in landfills as mixed household waste, and its volume is therefore not reflected in the official
recycling statistics.

According to the data for 2022-2023, the types of waste sent for recycling in the region include
plastics, polyethylene, and polyethylene terephthalate (PET) packaging, which together amounted to 2,200
tons over two years (or 49% of all recycled waste in the region). A total of 1,850 tons of paper, cardboard,
and paper waste (41%) was sent for recycling; glass waste accounted for 275 tons (6%); and metals for 185
tons (4%). Official data for 2024 are not available (Table 2).

Table -2
Waste sent for recycling in the Abai region, tons*
Waste Glas Clothi
Paper, S ng, Street Mark
Food | Carboard, | Scra Plastic Electrical Textil | Cleanin et
Years | Total | Waste Paper p Waste Equipment | Metals | Tires es g Waste | Waste
2022 | 1080 - 350 180 450 - 100 - - - -
2023 | 3440 - 1500 95 1750 - 95 - - - -
Total,
tons 4520 - 1850 275 2200 - 195 - - - -
Share
, % 100 41 6 49 - 4 - - - -

*compiled and calculated based on source [10].

The lack of food waste recycling in the region leads to the rapid filling of landfills, which causes
landfill capacities to reach their maximum limits more quickly, thereby shortening their operational
lifespan. According to data from 2022-2024, landfill occupancy in the region has already reached nearly
40% of their designed capacity [10]. The construction of new landfills or the expansion of existing ones
imposes a potential additional burden on the budget.
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Moreover, because food waste has high moisture content and decomposes rapidly, there is an increased
risk of leachate contamination of soil and water bodies. The situation is further aggravated by the generation
of methane - a potent greenhouse gas - during decomposition, which exacerbates climate risks.
Uncontrolled emissions of methane negatively affect the environment. The environmental and sanitary
conditions are also worsened by the proliferation of rodents and insects, as well as the spread of pathogens.

The absence of a food waste recycling system indicates, on one hand, institutional and infrastructural
challenges in the food waste management chain, and on the other, highlights the urgent need for the reuse
and transformation of food waste.

Recycled food waste has a wide range of applications depending on the recycling technology. It can
be used for the production of organic fertilizers, biogas, feed components for insects and animals, and the
extraction of bioactive compounds.

In this context, under Kazakhstan’s circular economy framework, the production of organic fertilizers
is particularly relevant for the agricultural sector, especially given the insufficient production and
application of such fertilizers not only in the region but across the country as a whole (Table 3).

Table — 2

Use of Organic Fertilizers by Kazakhstani Agricultural Enterprises *
Organic fertilizers (manure, compost, biofertilizers)

Name 2021 2022 2023
Total area under crop, min hectare 15,92 15,84 17,12
of which: area treated with fertilizers, min
hectare 0,076 0,052 0,058
Share of fertilized area in total sown area of
the crop, % 0,48 0,33 0,34
Fertilizer consumption, 1000 ton 2472 170,5 82,0
Fertilizer consumption per unit of sown area
of the crop, kg/ hectare 15,53 10,76 4,79

*compiled on source [11].

The Table 3 shows that the use of organic fertilizers is extremely limited, with consumption decreasing
threefold over three years (from 247.2 thousand tons in 2021 to 82.0 thousand tons in 2023). The area
treated with organic fertilizers amounts to only 0.05-0.07 million hectares, or less than 0.5% of the total
sown area (declining from 0.48% in 2021 to 0.34% in 2023). It is important to note that biofertilizers are
included within the total organic fertilizers, as official statistics do not track biofertilizers separately. This
further highlights the very low levels of biofertilizer use in the agricultural sector.

Conclusion. The recycling of food waste according to the principles of the circular economy is
strategically necessary from both economic and environmental perspectives. At the region the sorting and
recycling steps are absence and statistical accounting and high landfill occupancy are being. This fact makes
it necessary of food waste to organic fertilizers.

Developing a circular economy requires a comprehensive approach, encompassing regulatory,
institutional, infrastructural, economic, and technological components. Transitioning to a circular model
necessitates the implementation of mandatory separate collection of organic waste, as well as the
development of standards for storage, transportation, and further processing of food waste.

A key condition for the development of a circular model is the creation of infrastructure for food waste
recycling, including the organization of collection and transportation systems, as well as the establishment
of local and regional processing facilities to reduce transportation costs and losses. At the same time,
emphasis should be placed on technological development and innovation through the adoption of modern
food waste processing methods, such as biogas plants, composting, production of animal feed, and
bioenergy generation.

Equally important is the support of scientific research and innovative startups in the field of circular
economy, as well as raising public awareness and promoting a culture of waste reduction within the
framework of circular approaches and sustainable consumption. These initiatives should also be integrated
into educational programs at all levels.
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KycaunoBa A.b., lllasixmeroBa JI.M., AMan6aeBa A.A., boicbinoexoBa I'.A.
ABAM OBJBICBIHBIH TAMAK OHEPKOCIBIHJIEI'T AMHAJIBIM/IBIK DKOHOMHKA
AHJaTna

Maxkana Kaszakcran PecmyOmmkacekr AOaif oONBICBIHAAFBl a3BIK-TYJIK KaJIABIKTAPBIH OHACY MOCEICNepiH
nIeHOepJIiK SKOHOMUKA MPUHIIMOTEP] KOHTEKCTIH/IE 3ePTTEyTe apHaJFaH.

AliMakTarsl KOMMYHAIIBIK KaJIIBIKTAPIbIH JKAJIbl KYPHUIBIMBIHAAFBI a3bIK-TYJIIK KaJIBIKTAPBIHBIH CaHJIbIK
e3repicTepi KOPCETLi, oJapAblH 0apiblK KOMMYHAIIBIK KAJJABIKTAp KYPhUIBIMBIHIAAFEl MAHBI3IBI YJIECI MEH *KbLI
CalbIHFBI ©CY1 aHBIKTAJIIBI.

3epTTey HOTHXKECIH/Ie alMaKTaFbl a3bIK-TYJIIK KAJIBIKTaphl, OJIap/IbIH KOJIEeMi MEH 6Cy KapKbIHbIHA KapaMacTaH,
KaliTa eHJIeyre KiOepiiMeiiTiHi HeMece 0acka KOMMYHAIIBIK KaJIBIKTapMEH apaiac, CYpBIITaIMai jKOHE eCerKe
aIBIHOAM Ki10epiNeTiHI aHBIKTAABI, Oy KaJIIBIKTapIbIH apaitac KaJIIbIKTap pPeTiHAe KIacCHu(pUKaIUsIaHybIHa OKEIiIT
COFBIIT, 5KOHOMHUKAIIBIK JKOHE SKOJOTHSUIBIK JKaFBIHAH TePIC caliapra jKOHE KaJIBIK aifHATBIMBIHBIH HAKTHI KOPiHICIH
Oypmanayra ceben Oomampl. CoHBIMEH Oipre, eHIeyre IDIacTMacca, Kara3 »OHE KapTOH, METaul CHSIKTHI
KaJIIBIKTapAbIH KAaTaThIHBI aHBIKTAIIIBL.

ABBIK-TYJIK KaJIBIKTapBIH THIM/II OHACYAiH KOHE OJIap bl aybUT MIaPYaIIbUTBIFEI CaTajaphl YIIIH OPTaHIKAIBIK
THIHAMTKBILITAPFa aHAIABIPY/IbIH KQXKETTIIIr MEH ©3eKTIIIr Heri3aesii.

[IleHOepik SKOHOMHKAHBI JaMBITy YVIINIH HOPMATHUBTIK-KYKBIKTBIK, WHCTUTYTTHIK, HH(PPAKYPHUIBIMIBIK,
SKOHOMHKAJIBIK XKOHE TEXHOJOTHUSIIBIK KypaMJac OONiKTep/li KAMTUTBIH KEIICHJI TOCII KaKeT eKEeHi KOpCEeTUII.
[lexbepnik MOAeNpAI JAAaMBITy YIIIH HETI3Ti [apTTap peTiHAe a3bIK-TYJNIK KaJIJIBIKTapblH OHICYIIH
MHOQPaKYPBUTBIMBIH JKOHE 3aMaHAayd OMICTEpiH Kypy, LICHOEPNiK HSKOHOMHKAIAFbl FBUIBIMH 3EpTICYNEp MEH
cTapTantap/pl UIrepijery, COHal-aK KoFam/a 9KOJOTUSUIBIK Xa0apAapiibIKThl KaJbIITACTBIPY aTallIbL.

3epTreyne OaKpuIay, OJIIeY JKOHE CANBICTBHIPY ICTEpPl, HHAYKIUS XKOHE NEAYKIUS JTOTUKAIIBIK 9IIICTEpi, Talaay
JKOHE CHHTE3, COHJIAW-aK CTaTHCTUKAIBIK-3MIUPUKAIBIK Oic Koumaneuidel. JKyprisinreH tanmay Kaszakcran
PecnyOnukachlHbIH ¥ NTTHIK CTATHCTHKA OFOPOCBIHBIH JICPEKTEpPi MEH WHTCPHETTIH aIlbIK JCPEKKO3JepiHe
HETi3/IeNTeH.
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Kycaunosa A.B., llasxmeToBa JI.M., AMan6aeBa A.A., Bosicsinoexona I'.A.
IAPKYJISAPHAS SJKOHOMHUKA B MAIIEBOM NPOMBIIIJIEHHOCTH OBJIACTH ABAH
AHHOTALUA

Crarbsi TOCBSIIIEHA W3YYCHUIO BOIIPOCOB NEpepadOTKH INHILEBBIX OTXOJO0B B obOmactu Abaii PecnyOnuku
KazaxcTaH B KOHTEKCTE MPUHIUIIOB LIUPKYIIPHON SKOHOMUKH.

[TokazaHbl KOJIMYECTBEHHBIE M3MEHEHUS NMHUILEBBIX OTXOAOB B OOIIEH CTPYKType KOMMYHAJIBHBIX OTXOJOB
PEruoHa, BBISIBUB UX 3HAYUTEIBHYIO J0JII0 B CTPYKTYpEe BCEX KOMMYHAJIBHBIX OTXOA0B U €XKETOJHBII pOCT.

BhIsBIEeHO, UYTO NMIIEBBIE OTXOJABl B PETMOHE HE HANPAaBIIOTCA Ha IepepaboTKy, HECMOTpsS Ha HX
3HAYUTEIbHBIE 00BEMBI M TEMIIBI POCTA, UM HAIIPABIISIFOTCSI COBMECTHO € IPYTUMH BHAMH KOMMYHAIIBHBIX JI0XOZ0B
6e3 COpTHPOBKM M Y4eTa, KIACCH(PUIUPYSACh, KaK CMEIIAHHBIC OTXOMABI, YTO NPHBOAUT K HEOIArONpHUATHBIM
9KOHOMHYECKHM M 3KOJOTHYECKUM IOCIEICTBHAM, M K NCKKEHHIO pealbHOW KapTHHBI oOparieHus oTxonoB. [1pu
3TOM, OTPENENCHO, YTO NEePepadOTKe IMOUIeKAT TaKWEe BHIBI OTXOMOB B PETHOHE, KaK IUIaCTMacca M IUIACTHK,
MaKyJaTypa U KapTOH, a TaK)Ke METaJLIbL.

OO0ocHOBaHa HEOOXOIUMOCTh U aKTYaIbHOCTh IPUMEHEHUS 3((PEKTUBHOTO OOpaIeHNS MTUIIEBBIX OTXOI0B U
UX TpaHC(HOPMAIMU B OPraHUYECKUE yIOOPEHHUS ISl OTPACIIEH CENTbCKOTO X035 CTBa.

OmnpeneneHo, 4To AJIs pa3BUTHS LUPKYJSIPHON 3KOHOMHUKH HEOOXOMM KOMIUIEKCHBIH TO/IX0/1, BKIFOYAIOIIHUii
HOPMaTHBHO-TIPABOBYIO, HHCTHTYLHOHAJbHYI0, HWH(PACTPYKTYpHYIO, OSKOHOMHYECKYI0O W TEXHOJIOTMYECKYIO
coctapisonye. Kimo4eBbIMU yCIOBHAMHU Pa3BUTHS LUPKYJISIPHON MOZEIH BBICTYIAIOT CO3/1aHHe HH(PacTpyKTyphI
U COBPEMEHHBIX METOJOB NepepabOTKU MUIIEBBIX OTXOOB, MPOJBIKCHUE HAYYHBIX HCCIECIOBAHUIN U CTapTaloB B
UPKYJSIPHOH Y9KOHOMUKE U (pOpMHUpPOBaHHE IKOJIOTMIECKOH OCBETOMIEHHOCTH OOLIECTBA.

B uccnenoBanny npuMeHEHBI METOIbI HAOIIONCHHS, I3MEPEHHS U CPABHEHHUS, JIOTHIECKUE METO/IbI MHIYKIIUH
U JeTyKIHH, aHallu3a U CHUHTE3a, a TaKKe CTaTHCTUKO-dMIMpUYecKuil MeTtoA. I[IpoBeneHHBIN aHAIW3 OCHOBaH Ha
nIaHHBIX bropo HanmoHansHOH cratucTuky PecyOnnkn KasaxcraH, 1 OTKPBITBIX HCTOYHUKAX CETH MHTEPHET.
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