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Introduction. The global population growth, climate change, and increasing
pressure on natural resources pose significant challenges to food security worldwide. In this
context, ensuring sustainable production and distribution of food has become one of the most
pressing issues of the 21st century. Food security, which encompasses the availability,
accessibility, and proper use of food, is increasingly threatened due to the inefficiency of
food systems, waste, and environmental degradation.

The circular economy concept offers promising solutions to these problems by
promoting sustainability, waste reduction, and improving resource efficiency across various
sectors. Unlike the traditional linear model of “take-make-dispose,” the circular economy
emphasizes the importance of closing production and consumption loops, where resources
are recycled, reused, or redistributed to minimize environmental impact and optimize
resource use.

This article aims to explore the relationship between the principles of the circular
economy and food security, as well as to examine how the implementation of circular
economy principles can strengthen food systems and enhance their long-term resilience. The
article will also propose solutions to key issues related to reducing food waste and
optimizing the use of natural resources in the food industry. To achieve this aim, the
following tasks have been set:

1. Analyze the inefficiencies within existing food systems, focusing on substantial
food losses throughout the production and consumption chain.

2. Evaluate the potential of applying circular economy principles to enhance the
resilience of food systems and reduce waste.

3. Develop comprehensive solutions to ensure food security, taking into account
environmental, economic, and social aspects.

4. ldentify technical and economic barriers that hinder the widespread adoption of
food waste recycling technologies and resource efficiency in the context of a circular
economy.

A pressing issue is the insufficient efficiency of existing food systems, which leads
to significant food losses and environmental costs. In the context of limited natural resources
and the increasing impact of climate change, it is crucial to find ways to minimize waste and
optimize resource use in the agri-food sector. Another major challenge is the lack of
interconnection between the environmental, economic, and social aspects of food security,
which complicates finding global solutions to the problem.

The relevance of this study is heightened against the backdrop of global climate
changes, population growth, and escalating food crises. In light of these challenges, it is
necessary to develop innovative approaches to organizing food systems, and the circular
economy represents one such approach. Implementing circular economy principles in the
food sector will reduce food losses, increase the resilience of supply chains, and make the
food security system more efficient and environmentally safe.
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Literature Review In recent years, the concept of the circular economy has gained
widespread attention in the context of sustainable development, including the area of food
security. The circular economy emphasizes the rational use of resources, waste
minimization, and material recycling, which directly impacts the efficiency of food systems.
In Batti's article "Circular Economy and Agriculture: From Theory to Practice", it is
highlighted that the implementation of circular economy principles in agriculture can
significantly improve the resilience of food systems, especially in the face of climate change
and growing environmental challenges. The author also points out that reducing food losses
and recycling waste at every stage of the production cycle can not only improve food
availability but also alleviate pressure on natural resources®.

Johnson and Coles, in their study "Global Food Losses and Waste: Challenges and
Solutions", emphasize the scale of food losses in global food chains. According to their data,
more than a third of the food produced on the planet is lost or discarded, which has a negative
impact on both the economy and the environment. They propose using circular economy
methods to reduce these losses through recycling and reusing food products, which could
significantly enhance global food security?.

Moreover, issues related to the rational use of natural resources in the agrifood
sector also play a key role in ensuring food security. In their book "Resource Efficiency and
Sustainability in Agriculture”, Lewis and Brown emphasized the importance of
implementing effective practices for managing water, energy, and soil resources in
agricultural production. They argue that the application of circular economy principles, such
as water reuse and organic waste recycling, significantly enhances production efficiency and
reduces environmental impact®.

Innovative technologies also play a crucial role in transforming agrifood systems.
Kim and Lee, in their article "Innovations in Agritechnologies for Sustainable Development:
Opportunities and Challenges", explore the prospects of implementing vertical farming,
biotechnology, and other innovative methods that could help create closed loops in
agriculture and food waste processing. These technologies have the potential to significantly
enhance the resilience of food systems, especially in urbanized and environmentally
vulnerable regions*.

The importance of a comprehensive approach to food security is also emphasized
by Martinez in his study "Social and Economic Aspects of Food Security". He notes that
food security cannot be achieved solely through economic or environmental solutions; social
aspects, such as food accessibility for the population, must also be considered. Martinez

! Suchkov, D. K., Gavrilyeva, N. K., Grigoriev, A. V., & Gogolev, G. D. (2021). Circular economy
and agricultural sector: Points of contact and prospects of symbiosis. Siberian Journal of Life Sciences
and Agriculture, 13(6), 105—-118. https://doi.org/10.12731/2658-6649-2021-13-6-105-118
2 Johnson, M., & Coles, A. 2020, Global Food Losses and Waste: Challenges and Solutions. Food
Security Analysis, pp. 134-138
3 Langangmeilu, G., Heisnam, P., Gasinmeilu, K., & Moirangthem, A. (2022). Resource use efficiency
in agriculture. Agriculture & Food: e-Newsletter, 4(5), 623-625.
https://www.researchgate.net/publication/374696124 Resource _use_efficiency in_Agriculture
4 O'Shaughnessy, S.A., Kim, M., Lee, S., Kim, Y., & Shekailo, J.P. (2021). Towards smart farming
solutions in the U.S. and South Korea: A comparison of the current status. Journal of Geography and
Sustainability, 2(4), 312-327. DOI: 10.1016/j.geosus.2021.12.002
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argues that only a combination of environmental, economic, and social measures will enable
the creation of a sustainable food system®.

Armenia faces several challenges related to food security, stemming from structural
inefficiencies in its agricultural sector, limited arable land, and vulnerability to climate
change®. A considerable segment of the population is vulnerable to food insecurity due to
the volatility of food prices, the country's reliance on food imports, and the limited
productivity of its agricultural sector’. Post-harvest losses, outdated infrastructure, and
inefficient resource use (especially water and soil) further hinder the country's ability to
ensure stable and sufficient food supplies®. The country's vulnerability is further
compounded by regional conflicts and economic instabilities, which have the potential to
disrupt supply chains, exacerbating food access concerns for rural and low-income
communities.

Methodology This article adopts a comprehensive approach, including both
theoretical analysis and empirical research. For the theoretical part, a review of existing
scientific publications on food security and the circular economy was conducted, with
particular attention to the implementation of circular economy principles in the agri-food
sector. Both qualitative and quantitative methods were employed, including interviews with
experts and the analysis of statistical data on food losses and natural resource usage. A
comparative analysis of different countries helped to identify differences in approaches to
the implementation of circular economy principles and assess their impact in various
contexts. Based on the data obtained, forecasts and recommendations were made for
improving food security through the use of circular economy principles.

Table 1
Food Losses at Different Stages of the Supply Chain®
Loss Category Volume of  Losses | Share of Total Volume
(billion tons) (%)

Production Stage 1.3 44%

Transportation and Storage 0.9 30%

Consumption 0.7 26%

Total 2.9 100%

Analysis Modern food systems are characterized by significant losses and waste at
all stages of the production-consumption chain. According to the Food and Agriculture

> Martinez, A. 2018, Social and Economic Aspects of Food Security. Food Security: A Global
Approach, pp. 73-77.
® Manucharyan, M. (2021). Food security issues in the economic security system of the Republic of
Armenia. BIO Web of Conferences, 36, 08004. https://doi.org/10.1051/bioconf/20213608004
7 Asatryan, H. S., & Manucharyan, M. G. (2023b). The assessment of the import substitution potential
of food products with low SEL-Sufficiency in RA. The Contemporary Issues of Socioeconomic
Development in the Republic of Armenia, 167—180. https://doi.org/10.54503/1829-4324.2023.1-167
8 Manucharyan, M. (2023). Econometric Assessment of the Level of Wheat Self-Sufficiency In RA
as a guideline for determining the priorities of state policy. The Contemporary Issues of
Socioeconomic Development in the Republic of Armenia, 116—127. https://doi.org/10.54503/1829-
4324.2023.2-116
9 FAO, "Food Loss and Waste Database", 2022, p. 112.
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Organization (FAO), approximately 30-40% of all produced food is lost each year®. This
poses a serious economic and environmental problem. Food losses occur both at the
production stage (due to inefficient farming methods, storage issues, and logistical
challenges) and at the consumption level (due to excessive purchasing and improper food
storage)!!. These losses contribute to the overuse of resources, increased greenhouse gas
emissions, and the deterioration of the environmental situation.

Agriculture has a significant impact on the environment, including soil depletion,
land degradation, freshwater shortages, and biodiversity loss. For instance, producing 1 kg
of beef requires up to 15,000 liters of water, while producing 1 kg of wheat requires
approximately 1,500 liters'?. These data are reflected in the Figure 1, which demonstrates
the level of water consumption for the production of various.
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Figure 1. Water Consumption for the Production of Various Foods*?

Here is the translation of your table into English, showing food losses, waste
recycling rates, and the agricultural sector's contribution to GDP in various countries for
2023.

Table 2
Food Losses, Waste Recycling, and Agricultural Sector Contribution to GDP in Different
Countries, 2023

Country Food Losses Waste Recycling Rate (%) | The share of
(million tons) Agriculture in GDP (%)
Armenia 0.8 35% 8.5%
Georgia 1.2 40% 20%
Kazakhstan | 3.5 30% 12%
Russia 17.0 50% 5%
France 9.0 60% 3%

10 Smith J., "Global Food Waste and Sustainability", Cambridge University Press, 2022, p. 45.
11'Wilson P., "Circular Economy and Food Security", Routledge, 2020, p. 89.
2 Brown T., "Water Consumption in Agriculture", Oxford University Press, 2021, p. 67.
13 Brown T., "Water Consumption in Agriculture", Oxford University Press, 2021, p. 67.
4 European Commission, "Strategies for Sustainable Food Systems", 2023, p. 98.
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The selected countries (Armenia, Georgia, Kazakhstan, Russia, and France) reflect
various levels of economic development, food policy, and the implementation of circular
economy principles:

e Armenia and Georgia have a high share of the agricultural sector in GDP and
a significant influence of agriculture on the economy. They face challenges in waste
processing but have the potential to implement circular economy principles.

o Kazakhstan has significant food losses and a low waste recycling rate, making
it an important case for analyzing the challenges and opportunities of circular economy
implementation.

¢ Russia has the largest volume of food losses, but its level of waste recycling is
higher than in neighboring countries.

e France is selected as an example of a developed country with an efficient
recycling system and established circular economy principles, allowing a comparison of
successful practices.

The analysis of these countries helps assess the different levels of circular economy
adoption and identify key challenges and prospects for its development. These data highlight
the need for developing a circular economy, especially in countries with high food losses
and low waste recycling rates.

In recent years, Armenia has been making significant efforts to implement circular
economy principles in the agri-food sector, contributing to the country's food security and
sustainable development. However, Armenia faces several food security challenges,
including limited natural resources, heavy dependence on food imports, and underdeveloped
food waste recycling systems®®.

Armenia, like many countries, is actively developing strategies to transition to
sustainable development models, including the implementation of circular economy
principles. This model focuses on minimizing waste and maximizing recycling, contributing
to the efficient use of resources and reducing environmental impacts. While developed
countries have adopted the circular economy model in various sectors, Armenia’s progress
in this area is still in development.

An important step has been the inclusion of circular principles in the national
sustainable development strategy, which views the efficient use of natural resources and
waste as an integral part of agriculture and food security. However, in practice, the
implementation of these principles in Armenia’s agricultural sector remains limited due to
technical, financial, and institutional barriers.

In Armenia, significant food losses are observed, especially in the production and
storage stages (around 35%1°), due to insufficient infrastructure and a lack of modern
technologies'’. Additionally, there is a low level of awareness about circular economy
principles among farmers. According to UNEP research, implementing measures to reduce
food losses in Armenia could lead to a 15% reduction in CO: emissions and improve the
efficiency of natural resource use*®.

The circular economy offers alternative solutions to food security challenges by
reducing waste, optimizing resource use, and implementing innovative recycling

1> UNEP, 2023, "Food Security and Circular Economy: Challenges and Solutions", p. 72.
16 FAO, 2021, "Food Losses in Eastern Europe", p. 113.
17 Petrosyan A., 2022, "Agricultural Waste Management in Armenia", Yerevan University Press, p.
45.
18 UNEP, 2023, "Sustainable Agriculture and Climate Change in Armenia", p. 60.
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technologies. According to research by Jones R.°, the agrifood sector is responsible for 70%
of global freshwater consumption, making it a key factor in the water crisis. Modern
agribusiness methods often focus on increasing production volumes without considering the
long-term consequences for ecosystems. Excessive use of fertilizers and pesticides degrades
soil quality and leads to the contamination of water bodies?, which negatively impacts food
security.

Table 3
Key Principles of the Circular Economy and Their Application in Food Systems?
Circular Economy Principle Application in Food Systems
Prevention of Waste Improved logistics, digital inventory
management platforms
Reuse Biogas plants, composting
Recycling Animal feed production, biodegradable
packaging

According to research by Miller S., the implementation of food waste recycling
technologies in European Union countries has led to a 25% reduction in food waste over the
past 10 years, as well as a 12% decrease in CO2 emissions?,

Despite the benefits of the circular economy, there are several barriers:%

e Technical: Lack of infrastructure and waste recycling technologies.

e Economic: High costs of implementing new technologies.

o Social: Insufficient public awareness.

To implement a circular economy, a combination of technological, economic, and
political solutions is required:

o Technological solutions: Digital platforms for monitoring food supply chains,
and automation of waste recycling.

e Economic incentives: Tax incentives, and investments in waste recycling.

o Political measures: Food waste regulations, food security programs.

Additionally, studies show that countries implementing measures to reduce food
waste can reduce CO: emissions by 8-10% 24, The circular economy is a promising direction
for the development of food systems. To address the issues related to the development of the
circular economy the following steps are necessary:

o Developing recycling infrastructure: This includes creating modern logistics
centers and warehouses with controlled climates to reduce food losses. An important step
toward implementing the circular economy is creating infrastructure for processing
agricultural waste, such as organic fertilizers, compost, and biogas. According to
international experience, the successful implementation of waste recycling technologies

19 Jones R., 2019, "Sustainable Agriculture and Resource Management", Springer, p. 150.
20 Andrea Cattaneo, Marco V. Sanchez, Maximo Torero, Rob Vos. 2021.Reducing food loss and waste:
Five challenges for policy and research.
2L Miller S., 2022, "The Economics of Food Waste and Sustainability", Harvard University Press, p.
134.
22 UNEP, 2023, "Food Security and Circular Economy: Challenges and Solutions", p. 72.
23 Andrea Cattaneo, Marco V. Sanchez, Maximo Torero, Rob Vos2021.. Reducing food loss and waste:
Five challenges for policy and research
2 FAO, 2022, "Food Loss and Waste Database", p. 112
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helps reduce environmental pollution and improve soil quality. In Armenia, this
infrastructure is still underdeveloped, and establishing recycling enterprises in rural areas
would significantly enhance resource efficiency and reduce waste.

e Optimizing water use: Implementing drip irrigation and other water-saving
technologies to increase the efficiency of agriculture. Water use optimization is a key
component of sustainable agriculture and the circular economy, especially in countries with
limited water resources, such as Armenia. Rational and efficient water use has not only
ecological but also economic importance, as it improves agricultural productivity and
ensures food security in the context of climate change. One of the most effective ways to
optimize water use is through modern irrigation technologies, such as drip irrigation and
micro-sprinkling. These methods significantly reduce water consumption by directing it
directly to plant roots and minimizing evaporation and filtration losses. Studies show that
drip irrigation can reduce water consumption by 30-50%, which is particularly relevant for
arid regions like Armenia?. Implementing these technologies in Armenia’s agriculture will
improve water supply and resilience to droughts. Another important step is utilizing
rainwater for irrigation. In countries with limited water resources, efficiently organized
rainwater collection systems can reduce reliance on traditional water sources. Given
Armenia’s moderately continental climate and irregular rainfall, rainwater collection
systems could play a vital role in improving water use. Developing systems like storage
tanks and rainwater collectors for agricultural needs could reduce dependence on centralized
water networks and increase agricultural production resilience to climate change. Soil
management practices such as reducing tillage, using mulching, and agroforestry also help
retain moisture and improve water distribution in the root zone. Studies show that proper
soil management can reduce water needs by 20-30%, enhancing overall agricultural
efficiency?.

o Government support: Subsidizing organic waste recycling and encouraging
companies to adopt circular economy principles. To successfully implement the circular
economy in Armenia’s agrifood systems, it is essential to develop a comprehensive
government program. This should include incentives for agricultural producers, such as tax
breaks, subsidies for acquiring recycling technologies, and the adoption of sustainable
practices. Research indicates that government support accelerates the transition to
sustainable agricultural models, improving both economic and environmental resilience.
Such a government program will contribute to the efficient use of resources and increase
food security.

o Educational initiatives: Raising farmers' awareness of the benefits and
mechanisms of implementing the circular economy. For circular economy principles to
become common practice, awareness among farmers and agricultural producers must be
increased. It is important to conduct workshops, and training sessions, and distribute
informational materials about the advantages of sustainable agricultural technologies.
According to research, countries with strong educational support in the agricultural sector
achieve better results in sustainable farming and circular economy practices. Developing
educational programs will help integrate innovative methods into Armenia's agricultural
practices.

5 FAO, 2020.The State of the World’s Water Resources for Food and Agriculture, FAO,
2 UNDP, 2021.Managing Water for Sustainable Development: A Guide for Implementing Integrated
Water Resources Management, UNDP,
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Conclusion The relationship between the circular economy and food security is a
key element of sustainable development, playing an essential role in ensuring the stability
of food systems. The application of circular economy principles in agriculture and food
production promotes efficient resource use, reduces environmental impact, and decreases
food losses, which is a crucial step towards ensuring food security.

For Armenia, considering its limited natural resources such as water and land, as well as the
challenges related to climate change, implementing circular economy principles in
agriculture and food systems is of particular importance. As a country dependent on food
imports, Armenia can significantly enhance its food security by actively developing circular
practices. For example, recycling agricultural organic waste into compost and biogas, as well
as adopting sustainable farming methods such as agroforestry and permaculture, can
substantially reduce reliance on external supplies and increase the country's self-sufficiency.
However, several significant challenges must be overcome for the successful integration of
a circular economy into Armenia's food systems. These include limited financial and
technical resources, insufficient waste recycling infrastructure, and the need for substantial
institutional and educational reforms. On the government and private initiative levels,
creating a favorable environment for the adoption of circular technologies, including through
subsidies and the promotion of innovative solutions, is critical.

The prospects of this approach are vast. The implementation of sustainable agricultural
practices, waste recycling into useful resources, and the transition to more rational methods
of food production and consumption can significantly enhance food security, reduce reliance
on imported resources, and improve the quality of life for the population. For Armenia, this
is also an opportunity to create new jobs in the recycling and sustainable agriculture sectors.
Thus, the circular economy is not only a strategic necessity for ensuring food security but
also a crucial factor for sustainable development. It requires a comprehensive approach at
all levels, from government initiatives to local changes in agricultural production and
consumer habits. In the case of Armenia, it is also an opportunity to improve food self-
sufficiency and the overall resilience of the economy.
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Crauuuaty SLSEUNkE8UL B9 MULBLUSPL ULYSULANRE3UL
ONYUNYUONRE3NPUL. UULSUZMUIEMUEr BY ZBNULUEUNLEN

Ut unkhro8uu
Uruty CeN30L

Zudwnnuwghp

Puwlsnipymtt  qnpwy wdp, Yhdwgh thnthnpunmpmip b phwlub
nbhuniputitph uywenudp nipe dwpunwhpwybpubp o unbndnid wupbuwght
wijnuignippul hwdwp wihpudbiynmpmi wowewgkiny thinpt) Juynia
jnwdnidubp  wgpnuupkiuwghtt  nppunh hwdwp:  Zogdwsh  tyuunwl  k
niunidtwuhpl) opowtiwdl ntwnbunipjut b yupkiwhtt wtdunwignipjut dhol
Juuyyp, hisyhu twb spewudl ninkunipjub thpypuwi tkpndp wupbbugh
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Unpniuntbpp  wjuqbgubint U phuniputbph  wpynibwgbn oguugnpédwt

gnpoénid: LoJws tyyunwljubinhtt hwutbnt hwdwp npdby Bu hbnbywy pughpubpp.
o Jhpnudly wnlju wupkuwjht hwdwljupgbkph

whwpynitwybnmpniup b vtiqudpbpph Ynpniunikph swthp,

e nmunitfumuhpbl] wgpnuupbkbwhtt npnpunid ptwljutt nkunipuitph ny
nwghntiu] oqunwugnpddwb jutinhpp,

e gquwhwub] utunh hwdwlwupgiph Yuynitmpmniup pwpbjuydbn
hwdwp sppwtiwdl muinbum pjutt ujqpniuputiph hpundw thpnidp,

e Uwll] hwlwywphwly mémdubp wjugkghbim  wupkiugh
Ynpniuntitipp b oyyunhdwjugub] phwjut nbumputitph oqunugnpénidp,

e pugwhuynby utiinh wpnynibwpbpnipiniunid opowtiwdl
Ununbgnitfubiph hpwjuwbwgdwi hhfuwwb jngpunnunutpn:

ZEwnwgnuinnipju wpnhwljutnipniup wuydwbwynpdus k
wpuungpnipjut b vguodwb wdbh jumb  Jdnpghjubphtt | wbgubnu
wihpwdbonnipjudp, puth np wjwinuijut hwdwupgbpp hwighginud tu
utiinh qquh Ynpniuntbph, pupwljut nbunipuibph ny nughntiw) oqgurnugnpéuw b
oppwjun  dhowduyph  pwgwuwlwt  hbwnbwbputph:  Zhkwwgnunipjub
Ubpnpupwtmipnitp tkpwend £ yupbkiughtt widuuignipjut b opowtiwdl
nunbunipjut yipwpkpu) ghnwljuwt gqpulijuwunipjut nkuwlwb yEpnidnipnil,
Jhdwljwgpulwt wndjujukph ypw hhdutdwsd tdwyhphl ntunmdbwuhpnipnia b
wnwppbp  Epypubpnid oppwtiwdl  dnpbjukph  Ukpppdwt hwynn  thnpdh
huwdbdwwnwlut Jbpnidnipini: Ogunugnpsyk) Eu htyybu npujuljuib, wjuybu
£ pwtwjulut dkpnnutp:

Qull  opouthnyny  wnmbwnbunipjutt  ulgpnitpubph  Yhpwnnudp
wgpnuyupkiuwghtt nnpund pny] £ wwhu qquih  Ypdwnt] gupbbwght
ynpniunttph dwuyp, ujuqugntjuh hwugub) puthnuubpny
wnununyjudnipniip, pupdpuguly nkunipulikph oquugnpédwa
wpynibwybnnipmniip b iuqbgut) oppwlju vhowduynph phiep: Ujintudbuwghy,
hwonn hpwljwtwgnidp wwhwigmd b hwdwwupthwl dnnbgnud, ubpunjuyg
junwdwpnipjut  wewlgnipmitp, unpwpwpulut  wnbkjbninghwttpp b
hwiupuyhtt  hpwqbliwédnipjutt  pwpdpugnidp: Nwpkbwhtt  hwdwlupgnid
opowtiwdl wpwlywnhfuwutph hunbgpnidp ny dhuytt tyuunnd B juyni
qupqugdwnp, ugile Epjupuwdudljin hEnwtljupnid wupkbwgh
wiunwbgnipjut wdpuyugdwbp:

Pwuiwh  punbp. wupbkiught  wbduwbgnipnt, opowtimdl
nbnbunipni, Juynit  qupqugnid, ubbnh Ynpniunbkp, puwthnuubph
JEpuwdowlnid, nkunipubph nwghnw] oquuugnpénid, wgpnuupktwght njnpn,
phuywhywwljut juyniinmipnil, tnpupupujut nktunnghwubp
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B3AVMMOCBS3b IIUPKYJIAPHOW YKOHOMUKHU U ITPOJOBOJHLCTBEHHOM
BE3OIIACHOCTMU: BbI3OBbI U IEPCIIEKTUBBI

MEPU MYPAJISIH
APCEH 9PKOSH

AHHOTANUA

Poct mupoBoro HaceneHus, U3MEHEHHE KIMMaTa M HCTOLIEHHE IPUPOIHBIX
PECYPCOB CO3JaI0T CEpPbe3HbIe BBI3OBHI IS MPOAOBOJILCTBEHHON OE30MacHOCTH, Ienast
HEOOXOIUMBIM MTOUCK YCTOHYMBBIX PEILICHUH B arpoIIpoI0BOIBCTBEHHOM cekTope. Lleabio
JAHHOM CTATBbU SBJIETCS MCCIEIOBAHUE B3aMMOCBSI3M MEXIY SKOHOMHKON 3aMKHYTOTO
nukima (D31]) u mpomoBONBCTBEHHOW O€30MMaCHOCTBIO, a TakK)Ke aHalu3 IOTEHIIHaja
BHEJIPEHUSI LUPKYJISAPHBIX MOJAXOIOB JJIsl CHHUKCHHUS TPOJIOBOJILCTBEHHBIX TOTEPh M
ONTUMM3ALUH UCIIOIb30BAaHUS PECYPCOB.

s nocTIKeHHs IOCTaBICHHOW Lenud OblIM CQOPMYTHUPOBAHBI CIECAYIOLIUE
3a/1a41 UCCIIeJOBAHNS .

e TMpOaHAIM3UPOBATh HEI(PDHEKTUBHOCTH CYMIECTBYIOIIMX MPOIOBOIBCTBEHHBIX
CHCTEM M MacuITadbl MPOAOBOJILCTBEHHBIX IOTEPH;

e HcCENOBaTh NpoOJIEMy HEPAaUMOHAIBHOIO HCIOJIB30BaHMSA  MPUPOIHBIX
PECYPCOB B arponpoI0BOIBCTBEHHOM CEKTOPE;

e OLCHWUTH MOTEHLHA IPUMEHEHHs NMPUHLUIIOB 3KOHOMUKH 3aMKHYTOI'O IHKJIA
JUIs1 TIOBBILIEHUS YCTOMYMBOCTH MIPOAOBOJIbCTBEHHBIX CHCTEM;

e pazpaboTaTh KOMIUIEKCHBIE PEHICHUS JAJS COKPALICHUS MPOJOBOIBCTBEHHBIX
MOTEPb U ONTUMU3AIHMHY MCIIOIB30BaHUS PUPOTHBIX PECYPCOB;

e BBIIBUTH OCHOBHBIE Oapbephl, NPEISTCTBYIOUIME BHEAPCHHIO LUPKYJISPHBIX
MOJTXO/IOB B MTPO/IOBOJIBCTBEHHYIO OTPACITb.

AKTYyaJIbHOCTh HCCJIETOBAHUS 00YCJIOBJICHA HEOOXOAMMOCTBIO TIepexoa K 0oJiee
YCTOMUYMBBIM MOJIEIISIM MIPOU3BOACTBA U NMOTPEOJICHHS, TAK KaK TPaJAULHUOHHbBIE JINHEHHBIC
CHUCTEMBl BEAYT K 3HAYUTCIBHBIM IIOTEPSIM IPOAOBOJBLCTBUS, HEPALMOHAILHOMY
WCTIOJIB30BAaHHIO TIPUPOIHBIX PECYPCOB M HETaTHBHBIM DKOJOTHYECKHM ITOCIEACTBUSIM. B
YCIIOBHAX TTI00aNIbHBIX M3MEHEHHUH B IPOJOBOJILCTBEHHOMN MOJUTHUKE U PACTyLIEH Yrpo3bl
MPOIOBOJIBCTBEHHBIX KPH3MCOB HMHTErpauusi NpuHOMNOB 3L cTaHOBUTCS Ba)KHBIM
WHCTPYMEHTOM JIJIsl TIOBBIIICHUS] YCTOMYMBOCTH MPOIOBOICTBEHHBIX CHCTEM.
MeTon0J10THsl  MCCIEAOBAHMS BKJIIOYAET TEOPETHUECKUM aHaIu3 Hay4dHOU
JUTEPATYpPHI 110 BOIPOCAM MPOIOBOIBCTBEHHON 0€30IMaCHOCTH M SKOHOMHMKH 3aMKHYTOT'O
KA, SMIUPUYECKOE HCCIEIOBAaHUE HA OCHOBE CTATHCTHYECKMX JAHHBIX, a TaKKe
CPaBHUTEJBHBIA aHaNN3 YCIENIHBIX INPAKTHK BHEAPEHHS IHMPKYJSPHBIX MoJeled B
Pa3NUYHBIX cTpaHax. Mcroab30BaHbl KaK KAU€CTBEHHBIC, TAK U KOJMYECTBEHHbBIE METO/IBL.
IIpumenenne npuHnunoB O3] B arponpomoBOJBECTBEHHOM CEKTOPE IO3BOJSET
CYIIECTBEHHO CHU3UTH 00BEMBI MPOJIOBOJILCTBEHHBIX MOTEPh, MUHUMU3UPOBATh OTXOJIbI,
MOBBICUTH 3 PEKTHBHOCTH UCTIONIF30BAHMUS PECYPCOB U CHU3UTH SKOJIOTHUECKYIO HATPY3KY.
Onnako ycrmemHass peand3anus TpeOyeT KOMIUIEKCHOTO NOAXO0[a, BKIIOYAIOIIEro
rOCYJJApCTBEHHYIO  TOJUICPKKY, WHHOBAIlMOHHBIE TEXHOJOTMH W  TOBBIIICHUE
OCBEJIOMJICHHOCTH HacelleHus1. IHTerpanus MUpKYJISPHBIX IPAKTHK B TPOIOBOIBCTBEHHYO
CHCTEMY CIHOCOOCTBYET HE TOJBKO YCTOMYMBOMY pa3BUTHIO, HO M YKPEIUICHUIO
MIPOIOBOJILCTBEHHON  0€30IacHOCTH B JIONTOCPOYHOH  mepcrnekTuBe. BHenpenue
MUPKYJISPHBIX CTPATETHH OCOOEHHO Ba)KHO JUISI CTPAH C OTPaHWYCHHBIMH MPUPOJIHBIMH
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pecypcaMu, TakKuxX Kak APMEHHA, TAEe TaKHEe MEPbl MOTYT CIIOCOOCTBOBATH MOBBIIIEHUIO
MIPOJIOBOJTBCTBEHHOM CaMOIOCTATOYHOCTH M CHIYKEHHIO 3aBHCHMOCTH OT UMITOPTA.

KaroueBnlie cioBa. mpoaoBOJILCTBEHHAS 0€30MaCHOCTh, SKOHOMHKA 3aMKHYTOTO
LMK, YCTOWYHMBOE pa3BHUTHE, IPOJOBOIBCTBEHHBIE MOTEPH, MepepadoTKa OTXOJOB,
pamMoHANbHOE  WCIOJB30BAaHME  PECypCOB,  arpoNpoOAOBOJILCTBEHHBIH  CEKTOD,
9KOJIOTHYECKas! YCTOWYMBOCTh, HHHOBAIIMOHHBIC TEXHOJIOTHH.

THE RELATIONSHIP BETWEEN CIRCULAR ECONOMY AND FOOD
SECURITY: CHALLENGES AND PERSPECTIVES

MERI MURADYAN
ARSEN ERKOYAN

Abstract

Global population growth, climate change and natural resource depletion pose
significant challenges to food security, requiring the search for sustainable solutions in the
agri-food sector. This paper aims to explore the relationship between the circular economy
(CE) and food security, and to analyze the potential of implementing circular approaches to
reduce food losses and optimize resource use. The following research objectives were
formulated:

e Analyze the inefficiencies within existing food systems, focusing on substantial
food losses throughout the production and consumption chain.

e Evaluate the potential of applying circular economy principles to enhance the
resilience of food systems and reduce waste.

e Develop comprehensive solutions to ensure food security, taking into account
environmental, economic, and social aspects.

e Identify technical and economic barriers that hinder the widespread adoption of
food waste recycling technologies and resource efficiency in the context of a circular
economy.

The relevance of this study is driven by the need to transition to more sustainable
production and consumption models, as traditional linear systems lead to significant food
losses, irrational resource use, and negative environmental impacts. The research
methodology includes theoretical analysis of scientific literature on food security and
circular economy, empirical research based on statistical data, and comparative analysis of
successful practices in implementing circular models in different countries. Both qualitative
and quantitative methods will be used.

Applying CE principles in the agri-food sector can significantly reduce food losses,
minimize waste, improve resource efficiency and reduce environmental impact. However,
successful implementation requires a comprehensive approach, including government
support, innovative technologies and public awareness. Integrating circular practices into
the food system not only contributes to sustainable development, but also strengthens food
security in the long term.

Keywords: food security, circular economy, sustainable development, food losses,
waste recycling, rational resource use, agro-food sector, environmental sustainability,
innovative technologies.

232





