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Introduction: Food security has always been a focus of local and international
institutions, researchers, businesses, and other stakeholders. It is becoming even more
important in the context of a growing world population and global climate change. This is
compounded by economic practices that are unsustainable in terms of human resources,
increasing the risks and challenges in agriculture. Recently, a lot of attention has been paid
to the circular economy, the main goal of which is the efficient use of resources and the
reuse of waste in the production process. Organizing a circular economy in agriculture is a
means to mitigate agricultural risks and, ultimately, a toolkit that will also contribute to
ensuring food security.

Taking into account the above, it is necessary to organize agricultural activities with
such approaches that will allow to maximally mitigate the challenges related to food security
faced by mankind. The article proposes circular agriculture as such an approach. All this
was determined by the relevance of the article. The purpose of the article is to identify
agricultural risks related to ensuring food security and to propose ways to mitigate them as
efficiently as possible through circular agriculture. To achieve the set goal, the following
tasks were set:

o Identify agricultural risks that threaten food security.

¢ To study the nature and importance of the circular economy.

o Identify the characteristics of circular agriculture.

o To present approaches towards the organization of circular agriculture.

There have been many scientific studies on food security, agricultural risks, circular
economy, and agriculture, both at the level of individuals and organizations, which have
been presented in the literature review section of this work. The study of a part of these
works made it possible to draw appropriate conclusions and make appropriate
recommendations regarding the topic of this scientific work

Literature Review:The 2030 Agenda, developed by the Food and Agriculture
Organization of the United Nations, states: "While nearly 800 million people are hungry,
global food production would need to increase by 60 percent by 2050 to feed the more than
nine billion people projected to live on our planet”. And this must be done in the face of
diminishing water, production and labor resources, global climate change, loss of
biodiversity and other challenges®. As Matthews A. notes: "Agriculture no longer has the
dominant role in economic activity which it once had, but when the contribution of the food
industry is factored in, the agrifood sector remains a significant player"2. This is because a
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person simply cannot survive without food. Therefore, no matter how much other sectors
develop and come to the fore, food security will always be a priority issue at all times.

Despite its importance, agricultural activity has some negative impacts. Grumbine
R. Edward and others noted that food systems are the primary driver of biodiversity loss and
ecological degradation, the largest contributor to freshwater consumption, and are major
sources of multiple pollutants including nitrogen, phosphorus, heavy metals, antibiotics, and
microplastics"®. The issue of ensuring food security has always been at the center of public
attention, and its role will only increase in the coming decades *.

Agriculture is one of the riskiest sectors of economic activity, which is mainly
explained by the fact that it always involves the management of living plants and animals®.
Currently, agriculture is at a crossroads where its resources are limited and its negative
consequences are increasing. Experts from the Asian Development Bank claim that
increasing food production, which is critical in achieving the SDG for hunger and
malnutrition, can no longer solely be done through resource intensification®.

As it was already mentioned, agriculture is threatened by various risks, among
which Suchithkumara Ch. et al. distinguish the following: **Modern agriculture is facing an
array of challenges that include climate change, soil management, maintaining the crop and
the increasing soil biodiversity of the world"’.

Among the risks in agriculture, one can also distinguish the losses faced by farmers
from the harvest to the final consumption of agricultural products. In particular, Dhasmana
A. and Singh M. note that farmers are forced to rely on local traders and middlemen to sell
their agricultural produce, which is sold at a loss because they lack viable marketing
channels. Most of the time, these farmers are forced to sell their produce at a loss due to
socio-economic circumstances®. It should be noted that large farmers have several
advantages over small farmers. In particular, farmers with large land holdings can use
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modern agricultural techniques to improve productivity. Small landholdings limit the
farmer's ability to use conventional farming methods and reduce productivity®.

If there is a risk, it needs to be managed. In general, there are different approaches
to risk management. Huirne R.B. et al. note that risk management can be defined as the
systematic application of management policies, procedures, and practices to the tasks of
identifying, analyzing, assessing, treating, and monitoring risk'®. Now consider circular
agriculture as a method of agricultural risk management.

Before moving on to circular agriculture, let's address the question of what a circular
economy is in general. There is no single definition of the circular economy.

As concerns rise about the achievability of the 2030 Agenda for Sustainable
Development, an opportunity is emerging to promote the circular economy as the solution
of the future — and to put the concept at the heart of action on everything from tackling
climate change to reducing poverty*.

Haji-Rahimi M. et al. find that the core philosophy of the Circular Economy is the
optimal use of limited resources, waste reduction, and the reuse of waste in production
processes or the creation of by-products. According to them, if the main goal of the linear
economy is to make a profit, then the main goal of the circular economy is the effective
reuse of waste in production 2, OECD experts give the following definition of the circular
economy: "A circular economy is generally understood as an economy where the generation
of waste and contamination is minimized, resources are retained for as long as possible and
materials are returned to product cycles at the end of their use"®.

Bianchi F. et al. noted in their study that the current global agri-food system is built
in such a way that all actors involved — including farmers, processors, seed companies,
producers of fertilizers and other agricultural inputs, traders and retailers, and consumers —
are first and foremost concerned with maximizing profits or minimizing costs'. It is

® Ramesh L., Prakash Dr. L., (2021), A study on agriculture problems faced by farmers and its
solutions, Journal of Social Work, Vol. XIII, Issue-1 120-126 p., p. 121,
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precisely as a result of this approach that the issue of ensuring food security deepens even
further. Therefore, there is a need to apply approaches that will make it possible to mitigate
agricultural risks and ensure a higher level of food security.

The issue of reducing harmful waste in production processes and reusing it in
production has been discussed for several decades. Several countries have pioneered
versions of a circular economy as state policy (Germany in 1996, Japan in 2000), yet
circularity in agriculture is a much older idea following the principles of ‘grow, make, use,
restore’°,

The United Nations, Department of Economic and Social Affairs, has provided the
following approach to circular agriculture: “In circular agriculture, all steps of the food
system from growing, harvesting, packing, processing, transporting, marketing, consuming
and disposing of food are designed to promote sustainable development!®. Velasco-Mufioz
J. et al. have given this definition of circular agriculture: "CE in referring to agriculture can
be defined as 'the set of activities designed to not only ensure economic, environmental and
social sustainability in agriculture through practices that pursue the efficient, effective use
of resources in all phases of the value chain but also guarantee the regeneration of and
biodiversity in agro-ecosystems and the surrounding ecosystems™*’.

Methodology: To solve the problems posed in the article, the materials, analyses,
and statistical data published by several international organizations (UN, FAO, OEDC, etc.),
as well as scientific works of Armenian and foreign researchers, statistical data
characterizing RA agriculture, etc. were collected. The data collected during the research
were subjected to qualitative analysis using historical, comparative, abstract, analytical, and
deductive methods.

Discussion: Experts at the European Investment Bank estimate that the world's
population consumes more than 100 billion tons of materials every year and that more than
90% of all materials extracted and used are wasted. The goal of the green economy is to
reduce this waste, which can be achieved through innovative solutions and service models
and more sustainable approaches to consumption. The European Investment Bank supports
the transition to a circular economy through three mutually reinforcing activities: financing,
advisory support and awareness-raising*®.

Velasco-Muiioz J.F. and others have concluded in their studies that the rapid socio-
economic transformations of the last century have shaped a future in which humanity will
face significant challenges. Since 1900, the world's gross domestic product has increased

https://www.nwo.nl/sites/nwo/files/documents/1.%20Circular%20agriculture full%?20paper.pdf
15 Grumbine R. E., Xu J., and Ma L., 2021, An Overview of the Problems and Prospects for Circular
Agriculture in Sustainable Food Systems in the Anthropocene, Circular Agricultural Systems 1: 3,
11p., p. 2,
https://www.maxapress.com/data/article/cas/preview/pdf/CAS-2021-0003.pdf
16 May 2021, Circular agriculture for sustainable rural development, United Nations, Department of
Economic and Social Affairs, 7 p., p. 3
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/PB_105.pdf
17 Velasco-Muiioz J., Mendoza J., Aznar-Sanchez J., Gallego-Schmid A., April 2021, Circular
economy implementation in the agricultural sector: Definition, strategies, and indicators, Resources
Conservation and Recycling, 35p., p. 4,
DOI: 10.1016/j.resconrec.2021.105618
https://www.sciencedirect.com/science/article/abs/pii/S0921344921002275
18 Circular economy overview, European Investment Bank, 2024, 7 p., p. 1
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25-fold, leading to a 10-fold increase in resource extraction. According to the authors, this
trend will continue in the coming decades and will have a negative impact on agriculture.
For example, the global area of irrigated cropland, which currently stands at about 275
million hectares, grew at an average annual rate of 1.3% between 1940 and 2015.
Agricultural activities and land conversion are therefore the main causes of soil erosion and
biodiversity loss'®. United Nations experts have estimated that food-related CO, emissions
could double by 2050 without changes to the current unsustainable food systems and
consumption patterns,

There are a number of challenges to organizing circular agriculture. One of the
challenges of designing CA at any scale in any place is to capture the elements of complex
food systems. These challenges are related to debates about whether to narrowly frame food
systems as only about technological, supply-side issues (increasing crop yields, closing
nutrient loops, recoupling crop-livestock linkages, etc.) to produce more food efficiently, or
to include social and demand-side issues (improving smallholder livelihoods, creating
sustainable supply chains, promoting dietary changes, etc.) to produce more food security?:,
Currently, work is underway not only to increase the volume of agricultural production but
also to create a product that will have minimal negative socio-economic and ecological
impacts.

United Nations experts note that the integration of mixed crop-livestock and organic
farming, agroforestry, and water and wastewater recycling is a key element of a circular
agriculture model that aims to reduce CO emissions, use natural resources more efficiently,
and significantly reduce the use of inputs. Circular agriculture is closely linked to the concept
of mixed crop-livestock production. Another key element of circular agriculture is organic
farming, which aims to eliminate dependence on chemical fertilizers, pesticides, and
plastics. Agroforestry, defined as the planting of trees in combination with crops or pastures,
is an integral part of circular agriculture. Recycling and reuse of irrigation water is an
important part of circular agriculture water management. A shift to circular agriculture
should not be seen as a return to past practices, but rather as a way of farming with nature,
while actively using scientific advances, innovations, and new technologies. Institutions and
incentives, such as water user associations and secure water and land tenure rights, are
critical to encouraging smallholder farmers to adopt circular agriculture practices.
Smallholder farmers need improved access to new technologies and skills, which can be

19 Velasco-Mufioz J. F., Mendoza J., Aznar-Sanchez J. A., Gallego-Schmid A., April 2021, Circular
economy implementation in the agricultural sector: Definition, strategies, and indicators, Resources
Conservation and Recycling, 35p., p. 1-2,
DOI: 10.1016/j.resconrec.2021.105618
https://www.sciencedirect.com/science/article/abs/pii/S0921344921002275
20 United Nations Department of Economic and Social Affairs, Circular agriculture for sustainable
rural development, 7 p- 3 p- https://www.un.org/development/desa/dpad/wp-
content/uploads/sites/45/publication/PB_105.pdf
2 Grumbine R. E., Xu J., and Ma L., 2021, An Overview of the Problems and Prospects for Circular
Agriculture in Sustainable Food Systems in the Anthropocene, Circular Agricultural Systems 1: 3,
11p., p. 2,
https://www.maxapress.com/data/article/cas/preview/pdf/CAS-2021-0003.pdf
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facilitated through international cooperation for technology transfer and capacity
development?,

The gross domestic product of RA in 2023 was 9453175.0 million. AMD, while in
2019 it was 6543321.8 million. AMD 2. In other words, the RA GDP increased more than
1.4 times during those years. Along with that, the total emission of pollutants also increased.
Thus, in 2023 that figure was 116,800t, and in 2019 it was 89,700t. In other words, this
indicator has increased by 1.3 times. Captured hazardous substances in 2023 was 263400 t,
and in 2019 it was 121400t**. In other words, that indicator has increased 2.2 times.
Therefore, when the GDP growth rate is compared with the Captured hazardous substances
growth rate, the latter exceeds the GDP growth rate by 57%, which, of course, is a worrying
indicator. As for RA agriculture, it should be noted that RA's total land area is 2974300 ha,
of which only 2041400 ha (6.9%) is agricultural land®. Average annual precipitation ranges
from 250 mm in the south to 450 mm in the north?®. Effective use of agricultural land and
irrigation water is an important issue, especially for RA, which has limited land and water
resources?’.

Regarding the issue of ensuring food security in the Republic of Armenia, it should
be noted that the level of food insecurity in the Republic of Armenia is high. More than half
of the population is at risk of food insecurity. The latest "Food Security and Vulnerability
Assessment of the Republic of Armenia" conducted by WFP shows that 23% of the surveyed
households are food insecure and 56% are at the threshold of food security. This indicates
that the majority of the population of the Republic of Armenia is at risk of becoming food
insecure in the event of a crisis or shock?. These indicators once again prove the need for
multifaceted and comprehensive work that will contribute to the mitigation of these
indicators.

To effectively organize circular agriculture in RA, it is necessary to find out the
types of pollution present in the sector. Here, pollution is mainly caused by cattle breeding
and farming. Various gases and types of waste are produced and emitted. Gases emitted by
agricultural activities include nitrogen, methane, carbon dioxide, and halogen gases, which
lead to air, water, and soil pollution?®. Effective fertilizer management will be essential for

22 United Nations Department of Economic and Social Affairs, Circular agriculture for sustainable
rural development, 7., 3-7 p., https://www.un.org/development/desa/dpad/wp-
content/uploads/sites/45/publication/PB_105.pdf

22024, Official website of Statistical Committee of RA, Time series, Gross Domestic
Product/https://armstat.am/am/?nid=12&id=01001, 20.02.25

242024, ENVIRONMENT AND NATURAL RESOURCES, Statistical Yearbook of Armenia, p. 254-
268, p. 264

https://armstat.am/file/doc/99552323.pdf

252024, STATISTICAL YEARBOOK OF ARMENIA, p. 370,
https://armstat.am/file/doc/99552343.pdf

% Haykazyan V., Problems of Armenian agriculture and development prospects, pp. 41-66p., p. 41,
http://www.noravank.am/upload/pdf/103_am.pdf

2" Tonoyan G., Buniatyan M., 2022, Some approaches to solving multi-criteria problems arising in
the field of agriculture, Banber of Yerevan University. Economics, NI, 53-63, p. 53,
http://www.old.ysu.am/files/05G_Tonoyan M_Buniatyan.pdf

28 Food security system development strategy, 2023, Appendix No. 1, to the RA Government Decision
No. 1083-L of June 29, 32p., p. 6, https://www.arlis.am/Annexes/7/2023 N1083hav.1.pdf

2 Atoyan G., 2021, Circular economy, Yerevan 61 pages, page 42
https://library.anau.am/images/stories/grger/Tntesagitakan/shrjanadzev.pdf
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increased yield, long-term sustainability, and minimizing environmental impact. Agriculture
organic waste, such as compost, animal manure, and agricultural leftovers, has so
traditionally been regarded as a valuable source of agricultural fertilizer in agroecosystems®.

As already mentioned, organic agriculture is one of the circular agriculture
approaches. In 2008, the RA Law "On Organic Agriculture” was adopted. The law regulates
relations related to the production, storage, processing, transportation, and sale of organic
agricultural products and raw materials, as well as the collection of wild plants, defines the
legal foundations and principles of organic agriculture, the main requirements for product
circulation, directions of state support and the obligations of the authorized body=!. It is
worth noting that today some work is being done in the direction of organic agriculture in
Armenia.

Conclusion. Based on the studies and analyses carried out within the framework of
the article, it can be concluded that human activity should move from a resource-consuming
approach to a policy of waste reuse. Otherwise, humanity is threatened with irreversible
losses, which will become even more vulnerable shortly. The basis of this policy is the
circular economy, which has received a lot of attention recently. Ensuring food security has
always been at the center of the studies of international institutions and scientists, and its
importance is increasing in the conditions of the annual growth of the world population and
the increase of local and global problems in the agricultural sector. Circular agriculture is
one of the ways to alleviate these problems. Summarizing the results of the studies carried
out within the framework of the article, the following definition of circular agriculture can
be given "Circular agriculture is a type of human activity based on the efficient use of limited
resources and the reuse of agricultural waste, the main goal of which is to reduce risks in the
agricultural sector and increase the level of food security".

To effectively organize circular agriculture in RA, it is recommended:

e To exercise state-level control over the organization of effective crop rotations
and mix farming (combination of crop cultivation with animal husbandry).

e Conduct work on the specifics of organizing organic agriculture, especially
among small farms, and first of all provide them with state support in this direction.

o Increase the level of awareness and utility of circular agriculture among farmers.

e To strengthen the agriculture-education-science-state-international cooperation
chain, which will allow applying scientific achievements on circular agriculture in everyday
life and ensure positive results.

The practical application of the presented recommendations for the organization of
circular agriculture will contribute to the increase of the level of food security in the
Republic of Armenia.

%0 Dhasmana A. and Singh M., 2022, Problems in Agriculture Sectors and their Possible Solutions,
Major Issues/ Just Agriculture, multidisciplinary e-Newsletter, Vol.3 Issue-4, December 5 p., p. 2,
https://justagriculture.in/files/newsletter/2022/december/29.%20Major%?2 0Issues%20%20Problems
%20in%20A griculture%20Sectors%20and%20their%20Possible%20Solutions.pdf

31 Law of the Republic of Armenia 2008, "On Organic Agriculture", Article 1,
https://www.arlis.am/documentview.aspx?docid=75260
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HOUPKYJAPHOE CEJIBCKOE XO3$II71CTBQ KAK UHCTPYMEHT
OBECIIEYEHUA TPOJOBOJIBCTBEHHOMU BE3OITACHOCTH 1
CHWXEHUSA CEJbCKOXO03AMCTBEHHBIX PUCKOB

I'OAP BOCKAHSAH

AHHOTAIUA

UHCIeHHOCTh HACENICHHsI MJIAHETHl YBEIMYMBACTCS C KaXKABIM THEM M CErofaHs
cocrtaBiseT Oonee 8 MUITHAPAOB 4YenoBeK. [Ipu 3TOM, BOMpekH pacTymield YHCIeHHOCTH
HACEeJICHHs, pECypChl, KOTOPBIMH HaceleHHe O0ECHEeYHBaeTCsl IPOIOBOIBCTBUEM,
orpannueHbl. CreayeT Takke OTMETUTb, YTO YeJOBEK CBOCH HSKOHOMHYECKON
JeSITENTBHOCTRIO  TAaK)KE OKa3bIBAaCT HETaTHBHOE BIHMSHUE Ha CEIbCKOE XO3SHCTBO,
CIOCOOCTBYSI HapacTaHUIO MPOOIEMBI TIPOIOBOJILCTBEHHON 0€30MacHOCTH. Y UHTHIBAsI BCE
3TO, BO3HHMKAET HEOOXOIUMOCTh NPOBEACHHS TaKUX MEPOINPHUATHI, KOTOpBIE OYIyT
CIOCcOOCTBOBATH 3hPEKTHBHOMY HCIIOJIb30BaHHIO pecypcos, CMSTYEHHIO
CEIIbCKOXO3AHCTBEHHBIX PHUCKOB M, B KOHEYHOM UTOTe, MOBBIIICHHIO YPOBHS
MPOJIOBOJILCTBEHHON Oe3omacHoCcTH. Bcee 3T0 00yCIIOBICHO aKTyadbHOCTBHIO CTaThU H
HEOOXOIMMOCTBIO ee peanu3anun. Llenb cTaTbu — BBISIBUTH CEIILCKOX03HCTBEHHBIE PHCKH,
CBSI3aHHBIE C ITPOIOBOJILCTBEHHON 0€30MaCHOCTHIO, M TIPEIOKHUTH CIIOCOOBI MAKCUMAIBHO
3 (EKTUBHOTO yNpaBIeHUS UMH ITOCPEICTBOM LUPKYISIPHOTO CEIILCKOTO X03aucTBa. Jlis
JOCTUXKCHUA MMOCTaBJICHHOM e ObL1a IIOCTaBJICHA 3aJadya BBISIBUTDH
CENIbCKOXO3SHCTBEHHBIE PHCKH, YIPOXKAIOIIWE TPOJOBOJLCTBEHHOW 0€30MacHOCTH,
W3Y4YHUTh TNPUPONY W 3HAYEHHE IMPKYJSIPHOTO 3eMIICACIHS, BBISIBUTH XapaKTEPHUCTHKH
LUPKYJSIPHOTO  3€MIIEACHUS, TPEACTABUTh B3aUMHBIE IMIOJAXOABl K OpPraHU3aluu
mupKyssipaoro  3emiienenusi.  CoOpaHHble B CTaThe JIaHHbIE OBUIH  ITOJIBEPTHYTHI
KaueCTBEHHOMY aHaJIM3y C WCIOJBb30BAHUEM  HCTOPUYECKHX, CPaBHHUTEIbHBIX,
aOCTpPaKTHBIX, AHAJIUTHYECKUX M JEIYKTUBHBIX MeToJoB. OO000mas pe3ynbTaTsl
WCCIIe/IOBaHNH, TIPOBEJICHHBIX B paMKaX CTaTbd, MOXHO JaTh cJe[ylollee OnpeaecHne
UPKYJSIPHOTO CEIBCKOTO XO03sicTBa: «LIMpKyIspHOE CenbCcKoe XO3IHCTBO — 3TO BHJ
YeJIOBEYECKOH  JICATENBHOCTH, OCHOBAaHHBIH Ha OJ(QQEKTUBHOM  HCIIOJIb30BAHUH
OrpaHUYCHHBIX PECYPCOB U ITIOBTOPHOM HCIIOJIb30BaHNU CEJILCKOXO03SMCTBEHHBIX 0TX0a0B,
OCHOBHO I1€J1bI0 KOTOPOTO SIBJISIETCS] CHUYKCHUE PUCKOB B arpapHOM CEKTOpE U TIOBBIIIICHNE
YPOBHS TPOJIOBOJILCTBEHHOW ©Oe3omacHOCTH». B cTarbe mnpencTaBieHbl HEKOTOPHIE
pPEeKOMEHIAIMM 10 OpTaHW3allMi HUPKYJISIpHOTO 3emienenuss B PA, mpakrtudeckoe
MIPUMEHCHUE KOTOPBIX 6ylleT CIOCOOCTBOBATH MMOBBIIIEHHIO YPOBHHA HpO}IOBOHBCTBeHHOﬁ
0e301acHOCTH pecIyOIHKH.

KiroueBble ci10Ba. HUPKYIIpHAs SKOHOMHUKA, CEIbCKOE XO3SIHUCTBO,
MPOIOBOJILCTBEHHASI 0€30TIACHOCTD, PHCK, BBI30B, PECYPC, OTXO/IBI, TOBTOPHOE
HCTIONIb30BaHNE
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CIRCULAR AGRICULTURE AS FOOD SECURITY AND AGRICULTURAL
RISK MITIGATION TOOL

GOHAR VOSKANYAN

Abstract

The world's population is constantly growing and now stands at more than 8 billion
people. At the same time, the resources with which the population is fed are limited, in
contrast to the growing number of people. It should also be noted that man's economic
activity also has a negative impact on agriculture, which contributes to the aggravation of
the food security problem. Taking all this into account, it is necessary to carry out such
activities that will contribute to the efficient use of resources, the reduction of agricultural
risks and, ultimately, the increase in the level of food security. All this is conditioned by the
relevance of the article and the necessity of its implementation. The purpose of the article is
to identify agricultural risks related to food security and propose ways to manage them as
efficiently as possible through circular agriculture. In order to achieve the set goal, the task
was to identify the agricultural risks that threaten food security, to study the nature and
importance of circular agriculture, to identify the characteristics of circular agriculture, to
present common approaches to organizing circular agriculture.

The data collected within the article were subjected to qualitative analysis using
historical, comparative, abstract, analytical, and deductive methods. As a result of the
studies carried out within the framework of the article, the following definition of circular
agriculture was given "Circular agriculture is a type of human activity based on the use of
limited resources and the reuse of agricultural waste, whose main objective is to reduce risks
in the agricultural sector and increase the level of food security”. The article presents some
recommendations for the organization of circular agriculture in RA, the practical application
of which will contribute to increasing the level of food security in the Republic of Armenia.

Keywords: circular economy, agriculture, food security, risk, challenge, resource,
waste, reuse.
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