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The article is devoted to the consideration of methodologies for determining the level of food security,
both at the global and regional levels. The article presents the developments of the world’ s largest
organizations engaged in ensuring food security, both on the world stage and within individual states. The
international experience of determining the level of food security, as well as indicators of food security is
considered. Based on the analysis of indicators, it was concluded that in many countries the methodologies
are very similar, but there is no single concept that could form the basis of a unified system and that could
unite disparate indicators together.

As the world population continues to grow, much more effort and innovation is urgently needed to
increase agricultural productivity in a lean manner, improve the functioning of the global value chain,
reduce food losses and food waste, and ensure that all people suffering from hunger and malnutrition have
access to adequate nutrition. Many members of the international community are convinced that hunger can
be eliminated in the next generation and are working together to achieve this goal.

There was a need to increase the productivity of agricultural systems worldwide and to reduce the
generation of agricultural waste. Restorative agricultural practices must be holistically and comprehensively
implemented and food systems, including both food production and consumption, must be restorative.

Land, healthy soils, water and plant genetic resources are essential inputs for food production, and their
careful use and sustainable management is becoming a high priority given their increasing scarcity in
many parts of the world. Increasing the productivity of existing farmland, including restoring degraded
land through regenerative agriculture practices, will also help to counter the need to clear forests for
agriculture. Maintaining the productivity of drylands can be helped by judicious exploitation of scarce
water resources through improved irrigation and storage technologies coupled with the development of
new drought tolerant crop varieties.

Keywords: food security, food independence, system of food security indicators, food security criteria,
system of food security category indicators.
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Cratbsl IOCBSAIIEHA PACCMOTPEHHIO METOIMK OTpejieIeHUsT YPOBHSI IIPOIOBOIBCTBEHHOM 0e3011acHOCTH,
KaK Ha IJI00aJIbHOM, TaK ¥ Ha PErMOHAJIbHOM YPOBHSIX. B cTaThe mpencraBieHsl pa3padOTKU KPYITHEHIIHNX
MHPOBbBIX OpI‘ﬁHH?:&LIHfI, 3dHUMAIOIINXCA oOecrieueHuEM HpOI[OBOHbCTBCHHOfI 0E30MacCHOCTH KaK HAa MU-
POBOI1 apeHe, Tak U B paMKax OTAEJbHBIX TOCYAapcTB. PaccMOTpeH MexyHapOIHBII OIBIT ONpeIe/IeHUs]
YPOBHSI TTPOIOBOJIbCTBEHHO! O€30IIaCHOCTH, a TaKKe MHAUKATOPHI MPOJAOBOJILCTBEHHON Oe3omacHocTu. Ha
OCHOBE aHa/IM3a IoKa3aTeJiel CIEJaH BbIBOA, YTO BO MHOTHMX CTpaHaX METOAWKU OYECHb ITOXOXKH, HO HET
CHHHOfI KOHICIIINU, KOTOpas MOIJIa OBl JIeYDb B OCHOBY C,I[I/IHOfI CUCTEMBI N O6T>CIII/IHI/ITL Pa3pO3HCHHLIC
IIoKa3aTejii BOEOUHO.
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9KOHOMUKA, BU3HEC N YCIIVI'U

IMockosbKy HacesleHUe IUIAHETH TPOJOJIKAET PACTH, HEOOXOAUMO CPOUHO MPUJIOKUTH TOpas3ao OoJbIIe
YCHIMI ¥ MTHHOBALIU, YTOOBI OEPEKHO MOBBICUTH MPOU3BOJUTEIBHOCTh CEIBCKOTO XO3SIHCTBA, YIydIIUTh
(pyHKIIMOHMpOBaHME TTI00ATBHON MTPOU3BOACTBEHHO-COBITOBOM TIETTH, COKPATUTD TIOTEPU TIPOJOBOJIbCTBUS
Y TIMIIEBBIE OTXO/BI, @ TAK)Ke 00ECIeUNTh BCEM JIO/AM, CTPAAAIONIMM OT TOJIOIa U HeJIOe/IaHusl, JOCTYII
K MOJTHOLEHHOMY NMUTaHHUI0. MHOTMe WieHbl MEKIYHapOJHOTO COOOMIECTBA YOSKICHBI, UTO TOJIOA MOKET
OBITh JINKBU/IMPOBAH Y3Ke B CJIEYIOIIEM [TOKOJICHUH, K COBMECTHO PaOOTAIOT Ha/l JOCTHKEHUEM STOH 1IEJIH.

HeO6X0)II/IMO TMOBBICUTDb TPONU3BOJUTEIIbHOCTD CEJIbCKOXO3SAMCTBEHHBIX CUCTEM BO BCEM MHPE U COKpa-
THUTDb O6p330BaHI/Ie CEeJIbCKOXO3SIMCTBEHHBIX OTXOJOB. BoccranoButenbHbIE METObI BEACHUA CEJIBCKOI'O XO-
391CTBa JOJIKHBI IPUMEHATLCA KOMIIJIEKCHO U BCECTOPOHHE, a4 IIPOJOBOJIbCTBEHHLIC CUCTEMbI, BKJIIOYAA
KakK ITPpOU3BOACTBO, TaK U HOTpC6HeHI/Ie MMPOAYKTOB IMUTAaHUS, NOJIKHBI OBITh BOCCTAHOBUTEJILHBIMU.

3emu1s, 310pOBbIE ITIOYBHI, BOJIA Y TEHETUUECKUE PECYPCHI PACTEHUI SBJISIOTCS BaXKHENIIUMU (PAKTOpaMu
MIPOMU3BOACTBA MPOAOBOJILCTBUS, U UX OEpPEKHOE MCIOJIB30BAHUE U YCTOMUMBOE YIPaBJIEHHE CTaHOBSAT-
Cs1 IEpPBOOYEPE/IHON 3aJauell, yUUThIBasl X PACTYyIIYI0 HEXBATKYy BO MHOTMX 4acTsx mupa. [loBbiienue
MPOAYKTUBHOCTH CYILLECTBYIOLIMX CEJIbCKOXO3MCTBEHHBIX YIO/IMH, BKJII0Yasi BOCCTAHOBJIEHUE AETpajnupo-
BaBLIMX 3€MeJIb C TOMOILBI0O METOAOB PETEHEPATUBHOIO CEJILCKOTO XO3AMCTBA, TAKKE MOMOKET ITPOTUBO-
CTOSITh HEOOXOJUMOCTH BBIPYOKHU JIECOB /ISl HY K[| CEJIbCKOTO X03s1iicTBa. [TogepxaHuio NpoyKTUBHOCTH
3aCyILIMBBIX 3eMeJIb MOXKET CIOCOOCTBOBATh Pa3yMHasl SKCIUTyaTalusi CKyJHbIX BOAHBIX PECYPCOB IyTeM
COBEpILEHCTBOBAHUS TEXHOJIOTHI OPOIIEHUS U XPaHEHUS BOJbl B COUETAHUM C BbIBEIEHMEM HOBBIX 3aCy-
XOYCTOIUMBBIX COPTOB CEIbCKOXO35UCTBEHHBIX KYJIbTYP.

KimoueBble cioBa: MMpOAOBOJIbLCTBECHHAA 6630HaCHOCTL, MMpoAOBOJILCTBEHHAA HE3aBUCUMOCTD, CUCTEMA
ToKa3areJiel HpO,HOBOHbCTBCHHOfI 6C3OHaCHOCTI/I, KpUTepun HpOI{OBOHBCTBCHHOﬁ 6C3OHaCHOCTI/I, CHUCTEMA
MoKas3areJiel KaTeropun HpOHOBOHBCTBCHHOﬁ 0E€30MaCHOCTH.

CBIPTKbI OPTAHBIH TYPAK CBHI3/IBIFBI JKAFTAVBIH/IA EJUIIH A3BIK TYJIIK
KAVIIICI3III'TH KAMTAMACBI3 ETY IPOBJIEMACHIH 3EPTTEY

A.K. Acannos, A.K. ByrkenoBa , K.K. Bokenunn, b.M. Bassauaosa, /K. H. Cany

K.Kynasicanoe amuvinoarvl mexrnonozus jcane ousrnec ynusepcumemi, Acmana, Kazarxcmarn,
e-mail:Butkenova@mail.ru

Makana xahaHIplK AeHreuje ne, alMakThIK ACHreuJe /1€ a3blK-TYJIK Kayilci3[iri IeHreliH aHbIKTay
o/licTepiH KapacThpyFa apHajiFaH. Makanaga afeMIiK apeHaja /1a, jKeKeJlereH MeMJIeKeTTep IeHOepiHe
A€ a3bIK-TYJIIK KayiICi3/iriH KaMTaMachl3 €TyMEH allHaJIBICATBIH 1pl QJIeMIK YUBIMAAPABIH d3ipiaeMenepi
YCBIHBUIFaH. A3BIK-TYJIK KAyilCi3/iri IeHreiliH aHbIKTay IbIH XaJIbIKAPaJIbIK, TOXKIpHUOeci, COHal-aK a3bIK-
TYJIIK KayINCi3/iri MHAMKATOpJIapbl KapacTelpbliabl. KepceTkimTepi Tajigay Heri3iHae KeITereH enjaepae
saicTep eTe yKcac, Oipak 6ipTyTac KyieHiH Heri3iH Ky PanuThIH jkoHe 9pTY pJii KepceTKiTepai OipiKTipeTiH
BipeiHrail Ty KbIppIMIaMa JKOK, IET€H KOPBITHIHIbIFA KEJI].

[Tnanera xaJKpl ocill Kejie KaTKaHABIKTAaH, aybll IIApyallbUIbIFbIHBIH OHIMIUIIH MYKHUAT apTThIpy,
*kahaH/IBIK ©H/Ipic kKoHE caTy Ti30eriHiH KYMBICBIH KaKCapTy, a3bIK-TYJIK MIBIFBIHAAPH MEH a3bIK-TYJIIK
KAJIBIKTAPbIH a3aiTy, COHAAN-aK allTHIK IeH TaMaKTaHOayJaH 3ap/iar mereTiH OapIiblK agamiapra TOJBIK
TaMaKTaHyFa KOJI JKeTKi3y YILIiH IIYFbUI TYpAE KeIl KYII [IeH MHHOBAIMs KaxeT. XaJlblKapaJblK KOram/ia-
CTBIKTBIH KONTEreH MYILEJePi AlTHIKThI KeJIeCi ypHaKTa skolora O0JIaThIHbIHA CEHIM/IL KOHE OChI MaKcaTKa
XKETy YIIiH OipJiecil )KyMbIC iCTEe .

JlyHue Ky3iHIeri aybll MapyallbUIblFbl KyHeJIepiHiH OHIMAUIIIH apTTHIPY KOHE aybUl HIapyalllblIbEFbl
KaJIABIKTAPBIHBIH TY311yiH KbICKAPTY KaXeT. AybUT IIApyalIbUIbIFbIH KAJIIbIHA KEITIPY 9/iCTepi JKaH-KaKThl
JKOHE JKaH-)KaKThl KOJIAHBUTYBI KEPEK, aJl a3bIK-TYJIK KYWeJepi, COHbIH 1IIIHJE a3bIK-TYJIK OHAIpICl 1€,
TYTBIHY Ja KaJIbIHA KEATIPLUIY1 KepeK.
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7Kep, cay Tomnblpak, Cy koHE ©CIMAIKTEPIH T€HETUKAJIBIK PECYPCTAPHI a3bIK-TYJIIK ©HAIPICIHIH MAHBI3 bl
(hakTopaapsl 6OIIBIT TAOBLTAB KIHE OJIAP/IBl YKHITITH MAlIaIaHy jKoHe TYPAaKThl OacKapy dJIeMHIH KerTe-
reH OeJIiKTepiH/Ie OJIap/IbIH KeTICIIeYIIUIITiH eCKepe OTHIPHIT, OipiHIIN Ke3eKTeri MiHAET OOJIBIT TaObLIa IbI.
KospaneicTarel aybulapyalibUIbIK, KepJiepiHiH ©HIMIUIIIH apTThIPY, COHBIH 1IIIH/IE PETeHEPAaTUBTI aybll
[IapyallibUIbIFbl SiCTepi apKbUIBI JerpafallvsFa YIIbIpaFraH sKepieplli KajmblHa KeaTipy e aybul 1apya-
HIbUIBIFBIHBIH, KQKETTUTIKTEP1 YILiH OpMaHAAPAbI KECY KaXETTUIrHe Kapchl TypyFa kemekrecedi. Kyprak
KepJiepiH OHIM/IUTITH caKTayFa JaKbUIIapIbIH KYPFaKIIbITBIKKA TO3IM/II )KaHa COPTTAPBIH 6CipyMeH Oipre
Cyapy JKoHe CY/Abl CaKTay TEXHOJIOTUSIIAPBIH KETUIIIPY apKbUIBI TAMIIIBI CY PECYpCTapbiH YTHIM/IbI Maiiaa-

JIaHy BIKIAJ €Tyl MYMKIiH.

TyiiiH ce3aep: a3bIK-TYJIK KayilCi3Airi, a3blK-TYJIK TOYEJICI3/iri, a3blK-TYJIK KayilcCi3Airi KepceTki-
mrTepi KyHeci, a3blK-TYJIK Kayilci3airi KpuTepuisiepl, a3bK-TYJIK KayilCi3[iri caHaThl KOpCEeTKIiITepi

Kymeci.

Introduction. The term «food security» was
first introduced into international circulation
after the grain crisis of 1972-1973. The UN
General Assembly in 1974 adopted a resolution
«International Obligations to Ensure Food Security
in the World». In this case, world food security was
understood mainly as «maintaining stability in the
markets of food products with the availability of
basic foodstuffs for all countries of the world» [1,
2]. However, a single categorical apparatus was not
developed at that time. The main activities were
recognized as follows: creation of food reserves
at the level of individual states; organization of
monitoring and early warning of food shortages;
provision of food aid to countries in need;
involvement of developing countries in international
trade in agricultural products and food products.
A combination of imports and assistance from
developed countries was seen as a means of solving
the food problem of most countries.

In the subsequent period, the world food problem
has only worsened. Annual increase in the world
population, reduction and degradation of cultivated
areas, growth of world prices for raw materials
and foodstuffs due to the world crop failure in
the countries-exporters of agricultural products,
depletion of natural resources, deterioration of
ecological situation - these and other factors began
to hinder further development of world production
of food products and agricultural raw materials.
The quantitative side of the problem did not
become fundamental (according to estimates of the
International Food and Agriculture Organization of

the United Nations - FAO, the world is able to feed
2 times more people living on Earth), because at this
time the differences in the provision of countries
with food, inequality increased. Under the influence
of these processes, a new approach to the problem
of food security emerged, according to which the
achievement of food security on a global scale
became possible only through ensuring the latter in
each individual state [3, 4]. In connection with the
new approach to solving the food problem, special
attention began to be paid to food security programs
and improving nutrition on the ground.

According to the UN, the COVID-19 pandemic,
widespread supply chain disruptions, climate crisis
and extreme weather have resulted in 193 million
people in need of emergency assistance losing
access to food security. Globally, the food security
situation is worsening. Humanity is failing to meet
the UN hunger elimination targets: 828 million
people - the number of hungry and malnourished
people in the world in 2022. EDB analysts expect
a prolonged period of high food prices as a result
of population growth and increased consumption
in rapidly developing countries, as well as under
pressure from the adverse effects of climate
change, high prices for energy and its derivatives
(including fertilizers), shortage of skilled labor
and new agricultural land. Against this backdrop,
reduced food availability increases the value of food
resources.

Eradicating hunger and malnutrition is one of
the greatest challenges facing humankind. A person
is considered «food secure» when he or she has
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physical, social and economic access to adequate,
safe and nutritious food that meets his or her
dietary needs and food preferences for an active
and healthy life (as defined by the UN Committee
on World Food Security). Urgent action is needed
to address global food security as recognized in
the UN Sustainable Development Goals (SDGs).
The UN Secretary-General launched the Zero
Hunger program in 2012 during the Rio+20 World
Conference on Sustainable Development . Zero
Hunger was launched to inspire a global movement
for a world free of hunger within a generation.

In 2021, UN Secretary-General Anténio Guterres
convened a Summit on Food Systems as part of the

Decade of Action to achieve the 2030 Sustainable
Development Goals (SDGs). The Summit launched
bold new actions to make progress on all 17 SDGs,
all of which depend to some extent on healthier,
more resilient and more equitable food systems.
Guided by five action lines, the Summit brought
together key players from the worlds of science,
business, politics, health and academia, as well as
farmers, indigenous people, youth organizations,
consumer groups, environmental activists and other
key stakeholders. The SDGs set targets to eradicate
hunger, achieve food security, improve nutrition
and develop sustainable agriculture by 2030. These
are critical challenges for the world, requiring
international cooperation and policy reform.

Food security

Y
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Fig. 1 - Food security
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While progress has been made in improving
food security over the years, the pandemic has
reversed many of these gains, which were already
uneven across countries and regions. The UN
Food and Agriculture Organization estimates that
COVID-19 has led to a dramatic increase in
malnutrition among populations. Per capita food
availability is projected to increase by 4% by 2030,
but achieving the zero hunger SDGs will be a
challenge. Uneven growth in food availability across
regions will result in consumers in middle-income
countries increasing their food consumption most
significantly, while diets in low-income countries
will remain largely unchanged. This has serious
implications for undernourished and severely food
insecure populations who need it most.

Materials and methods. The article uses
methodological tools, including system analysis,
correlation and regression analysis, summaries and
groupings, analysis of empirical distribution series,
multivariate classification, time series analysis
and forecasting, graphical and tabular methods
of analysis. The materials for the study were the
analysis of domestic and foreign literature devoted
to the study of food security.

Results and discussions. The problem of food
security has attracted the attention of the world
community since the 70s of the XX century,
when the deficit of the world’ s food resources
was revealed. This problem is global in nature:
production, distribution and trade of foodstuffs
concern every state regardless of whether its
population suffers from hunger and malnutrition or
is provided with foodstuffs in sufficient or excessive
quantities. The reason for its relevance can be
explained in the words of A. Brije-Savarin: «The
fate of nations depends on how they eat».

Food security is a flexible concept and is usually
applied at three levels of aggregation: national,
regional, household or individual, Figure 1.

Food safety is recognized as a priority area
of research at the international level. In February
2001, the World Health Organization (WHO) held a
strategic meeting on food safety planning in Geneva
to discuss the development of the Global Food
Safety Strategy [5,6]. The international organization

Codex Alimentarius deals with the problems of
quality, food safety and standards for components of
goods. The standards developed by this organization
are fundamental for the countries-participants of the
General Agreement on Tariffs and Trade (GATT),
if they do not have the ability to scientifically
confirm a higher level of protection of goods.

Thus, food security is a state of a country’ s
economy in which a stable supply of agricultural raw
materials for the processing industry and sufficient
safe and nutritious food for the population, taking
into account their incomes, as well as relative
independence from imports of raw materials and
food, are guaranteed.

Food is at the heart of the Sustainable
Development Goals (SDGs), the UN’ s development
agenda for the 21st century. The second of the 17
UN Sustainable Development Goals is «End hunger,
achieve food security and improved nutrition and
promote sustainable agriculture». Achieving this
goal by 2030 will require profound changes in the
global food and agriculture system. Some of the
components of this goal are:

- ending hunger and ensuring that all people have
access to safe and nutritious food;

- ending all forms of malnutrition;

- doubling agricultural productivity and incomes
of small-scale food producers;

- ensuring sustainable food production systems;
- increasing investment in agriculture;

- correcting and preventing trade restrictions and
distortions in world agricultural markets;

- taking measures to ensure the proper functioning
of food commodity markets.

At the current stage of development, the meaning
of the concept of food security has significantly
expanded (compared to the first version of 1996)
[5, 6]. In 2009, the World Food Summit gave
a comparative concept of food security: «Food
security exists when all people, at all times, have
physical and economic access to sufficient, safe and
nutritious food to meet their dietary needs and food
preferences for an active and healthy life», and after
2009, food security began to be understood not only
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as physical and economic access to food, but also
as social. Based on this definition, food security is

based on four main dimensions, presented in Figure
2.

Food availability Eccnomic, social and physical accessibility
. to food
Food security
[ Stability over a long period of time ‘ Food utilization ]

Fig. 2 - The concept of food security based on the four main dimensions

In the process of developing the concept
of food security, the term nutritional security
was introduced, which was interpreted by the
International Food Policy Research Institute
(IFPRI) «as an adequate level of nutrition in terms
of protein, calories, vitamins and minerals for all
household members at all times». In turn, the Food
and Agriculture Organization (FAO - from FAO,
Food and Agriculture Organization) of the United
Nations in 2012 proposed the following definition
of nutrition security:

Global food security is maintained by 35
international organizations, which try to solve not
only the above-mentioned problems, but also the
problems of production efficiency, export-import
balance, organization of food aid to the poor
population. The world institutional structure of
modern food security began to take its shape and
actively formed immediately after the Second
World War, when the enthusiasm of mankind
was filled with the desire to qualitatively change
the world for the better and harmonize it in
terms of justice and security. The foundation of
the world food system of food security was the
establishment in 1945 under the auspices of the
UN Food and Agriculture Organization — FAO
(Food and Agricultural Organization). Forty-four
countries took part in the creation of a specialized
international institution in the field of nutrition, food
and agriculture, which approved the Charter and laid
the foundation for a new milestone in the formation
of world food security.

The key international organization dealing
with food security is the Food and Agriculture
Organization of the United Nations (FAO).

The Food and Agriculture Organization of the
United Nations (FAO) plays an important role in
the management of global world food security,
providing food assistance in 75 countries around the
world. FAQ, in accordance with its goals, is called to
solve the problem of food deficit worldwide and its
mission «for a world without hunger» determines its
importance in the system of global world economic
regulation of the food sphere.

The current vectors of FAO’ s development are in
two directions:

- world food security and access to food for
everyone living on the planet;

- on the basis of innovative achievements
of mankind to form high-tech, sustainable
development of food production in balance with
social development of rural areas.

These vectors are aimed at amortization of global
challenges of the modern world:

- uncontrollably rapid growth of the world” s
population with great risks of hunger for the
population of poor countries;

- inevitable depletion of the planet’ s natural
resources against the background of growing
demand for food;

- great competition in the agricultural market,
leading to falling prices and ruin of agricultural
producers;

- globalization of the agricultural market and
dominance of transnational corporations in it;

- growing dependence of developing countries on
imported products;

- reduction of food consumption in poor countries
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against the background of increased consumption
in developed countries. To ensure world food
security FAO forms its budget from two sources
- mandatory contributions of participants and
voluntary contributions. It is noteworthy that

recently there has been an upward trend in voluntary
contributions.

Table 1 compares FAO’ s food security
assessment indicators with those used by the U.S.
Department of Agriculture.

Table 1 - Food security indicators [7, 8]

U.S. Food Security Indicators

FAO Food Security Indicators

Availability

Average dietary energy supply

Average caloric intake

Share of dietary food, root crops

and tuber crops

Average protein content

Average protein content of animal origin

Average energy value of the diet
Average food production

Share of cereals, root and tuber crops
in the energy value of the diet
Average protein intake

Average animal protein intake

Physical access

Percentage of paved roads out of total number of roads
Railroad density
Road density

Percentage of paved roads in relation to all roads
Gross domestic product per capita (purchasing power
equivalent)

Economic access

Index of domestic food price level

Domestic food industry price index

Utilization

Access to improved water resources
Access to improved treatment services

Access to improved water sources
Access to improved sanitation facilities

Outcomes

Inadequate access to food

Prevalence of undernutrition

Proportion of expenditure on food by the poor
Depth of food deficiency

Prevalence of food inadequacy

Prevalence of malnutrition

Share of food expenditures in the budget of poor
households

Extent of food insecurity

Prevalence of food insecurity

Utilization

Proportion of children under 5 years of age with
dystrophy

Proportion of children under 5 years of age with
atrophy

Proportion of children under 5 years of age who weigh
less than the normal weight

Proportion of adults who weigh below the norm

Percentage of wasting in children under 5 years of age
Percentage of children under 5 years of age who are
stunted

Percentage of children under 5 years of age who are
underweight

Percentage of adults who are underweight

Anemia among pregnant women

Anemia among children under 5 years of age

Vitamin A deficiency in the population

Iodine deficiency

Vulnerability/Stability
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Domestic food price volatility index

Variability of food production per capita

Variability of food supply per capita

Political stability and absence of

violence/terrorism

Volume of imported food in total merchandise exports
Percentage of arable land equipped with

Irrigation facilities

Level of dependence on imported cereals

Volatility of domestic food prices

Variability of food production

per capita

Variability of food supply per capita

Political stability and absence of violence/terrorism
Share of food imports in total imports of goods
Percentage of arable land with irrigation equipment
Degree of dependence on cereal imports

As can be seen from the table below, both methodologies are quite similar and there are only differences

in some individual items.

Table 2 - UNICEF indicators for assessing food security and nutrition at national and regional

levels [9, 10]

Factors Indicator Intended for diagnostics
taken into
account
Percentage of body | Moderate and severe degree — less than minus two standard deviations
weight deficiency from the average weight for a given age among the surveyed
population;
Percentage of growth | Moderate and severe degree — less than minus two standard deviations
deficit from the average height for age among the surveyed population
nutritional | Percentage of | Moderate and severe degree — less than minus two standard deviations
status hypotrophy from the average weight for height among the surveyed population

Vitamin A deficiency

The percentage of children aged 6 to 59 months who received at least
one capsule of high-dose vitamin A in a given year

Percentage of mothers
with a low body mass
index (BMI)

The percentage of women whose BMI is less than 18.5, where BMI is
an indicator of an adult’s nutritional status.

food ration

Calorie consumption

Average daily calorie intake — if possible, detailed by age, gender and
stage of life cycle

Health
status

Low birth weight

Percentage of newborns with a body weight of less than 2,500 g

Under-five mortality

The probability of death from the moment of birth to 5 years per 1,000
live births

rate Infant mortality

Probability of death from birth to 1 year per 1,000 live births

The prevalence of
common diseases

Incidence of diarrhea 5 per 1,000: number of children with diarrhea
per 1,000 among the surveyed population.

Vaccination rate

Percentage of surviving children aged 12-23 months who received the
measles vaccine (line A), three DPT vaccinations (DPT) (line B), all
vaccinations, namely BCG, three DPT vaccinations, oral polio vaccine,
measles vaccine (line C); children who were not vaccinated (line D).
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The prevalence of
HIV/AIDS in the adult
population

The percentage of the adult population (15-49 years old) living with
HIV/AIDS.

Estimated number
of people living with
HIV/AIDS

Estimated number of adults and children living with HIV/AIDS

HIV prevalence among
pregnant women

Percentage of blood samples taken from pregnant women aged 14-24
who tested positive for HIV in unrelated anonymous studies

Children whose parents
died of AIDS

Estimated number of children (from 0-14 years old) at the end of the
year, one or both of whose parents died of AIDS

Total Fertility Rate

The average number of children born to one woman during her

(TFR) lifetime, according to the average fertility rate in her age group for
each age.

Water  supply and | Percentage of household members with drinking water supply.

sanitation Percentage of household members using latrines or toilets

Adult literacy rate The percentage of the literate population aged 15 years and above

The level of education

The percentage of the population in this age group who has received
any level of education

Literacy rate

The illiterate part of the population (in %) is considered to be people

Education aged 20 and above who did not go to school or attended primary school
for some time.
Net percentage of | Percentage of boys and girls enrolled in primary school according to
primary school students | UNESCO (UNESCO Institute of Statistics) reports
/ attendance
Population The total number of people. The projected population data is based on
various predictive models
Annual population | The rate at which the population grows/decreases in a single year,
Food growth rate expressed as a percentage of the size of the base population.
availability | Average household size | The average number of people in each household, which is why a

household is considered to be a person or a group of people living in a
common dwelling (or part of it) at least 4 days a week, and who jointly
provide themselves with food and basic necessities — in other words,
living together as a family unit.

Food production

Climate indicators:

- amount of precipitation (magnitude, distribution); t temperature
(average annual average, temperature range throughout the year);
wind; floods, droughts;

Crop production and production system:

- the main crop (food, cash); production system, etc.
Land and soil: soil quality (depletion,
availability/shortage of land

The main diseases of livestock and crops;

Methods of production/agriculture/animal husbandry Shortage of
workers

desertification);
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Economic
indicators

Food expenses

- general expenses;
- food expenses;
- share of food expenses

Infrastructure - Availability of roads (km of roads);
- availability of schools (number of schools/residents);
- medical care (number of hospital beds, degree of vaccination, etc.);
- markets (distance to local/regional markets), etc.

Markets - Types of goods in local/regional markets;

- Prices for basic food products;
- Price fluctuations , etc.

Gross national income
per capita

GNI per capita is the gross national income divided by the average
annual population.

GDP per capita

Gross domestic product (GDP) is the amount of value added produced
by all resident producers plus any taxes on products (minus subsidies)
not included in the cost of products. GDP per capita is the gross
domestic product divided by the average annual population.

Percentage  of  the
population living below
the poverty level

The usual method of measuring poverty is based on income or
consumption level. A person is considered poor if his level of
consumption or income is below a certain minimum level that allows
him to meet basic needs.

Purchasing Power

Parity (PPP)

Purchasing power parity measures the relative purchasing power in
currencies of different countries

The Gini coefficient

The Gini coefficient is a measure of income inequality. It is a number
from O to 1, where 0 means complete equality (all people’s income is
the same), and 1 means complete inequality (i.e. one person gets all the
income, everyone else gets nothing).

Social and political
environment

- Political stability;
- migration rate;
- conflicts/ uprisings

International and national organizations have
also developed standards for per capita food
consumption. These indicators have different values
in different countries and in different years. This is
due to peculiarities in the composition and structure
of the population by years, which is reflected in
the average values of indicators; with differences
in natural and climatic conditions and traditions of
the population; with changes in scientific data on
the structure of nutrition and the amount of food
consumed; other reasons (social, political, etc.).

In the USA, Japan, most countries of the
European Union the issues of food supply have
been generally solved, and the remaining problems

are connected with social, ecological, medical
and cultural aspects; whereas in many developing
countries the problem of hunger remains acute,
as it was mentioned above 4, caused by poor
development of agrarian production, poverty, low
incomes of the population and military conflicts.

Food security in Canada, is not as volatile as in
other countries and factors such as inflation and
COVID-19 have significantly affected food security
in the country. According to Statistics Canada’
s 2022 report, about 18.4 percent of residents
in 10 Canadian provinces face food insecurity.
The percentage of households experiencing food
insecurity increased in all provinces — an increase
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from pre-Covid-19 data in 2019.

While Covid-19 has dramatically contributed to
worsening food insecurity, millions of people have
already been affected. According to the Global
Food Crisis Report, countries affected by conflict,
economic crisis and climate change are most at
risk: the Democratic Republic of Congo, Ethiopia,
Afghanistan, Nigeria, Yemen, Myanmar, Syria,
Sudan, Ukraine and Pakistan are among the top 10
most vulnerable countries.

The PRC leadership has pursued a food security
policy since 1978. In 1996, the White Paper on
China’ s Food Problem was developed and a red
line was set for the country’ s food self-sufficiency
at a level of at least 95% 24; 25. To achieve
this goal, the PRC has adopted a number of
legislative acts, medium- and long-term programs:
the Law of the PRC on Agriculture, the Program
for Support and Development of Poor Rural Areas,
the Program for Development of Food Production
and Improvement of its Nutritional Quality, the
Program for Development of Agricultural Science
and Technology, and others.

To ensure food security, cooperation between
countries within the CIS can be considered
important. The CIS leadership is working to
achieve and maintain food security of its member
states. This is considered one of the priority
areas of interstate cooperation and the most
important factor in ensuring national security of
the states, is based on the processes of interstate
specialization and integration in the sphere of
agro-industrial complex, the development of exports
within the Commonwealth and the provision of
targeted assistance to improve the nutrition of
various segments of the population through the
implementation of programs: «school meals»,
«summer meals», «food stamps», «mother and
child» nutrition, etc.; unification of legislative
normative and other documents, state quality
standards for raw materials and food products;
organization of quality and safety control of
products along the entire technological chain
and border control; stimulation of production of
high-quality products and their certification, etc.
The Concept and Complex of Joint Measures to

Improve Food Security of the CIS members have
been developed and adopted. They provide for a
fuller and more efficient use of natural, production,
economic and financial resources. To achieve a
synergetic effect and find adequate concessions
in solving problems related to agriculture, water
resources, energy, land resources and climate
change, it is necessary to more actively involve
decision-making processes on an integrated basis
at the national and regional levels.

Conclusion. Foreign experience in ensuring food
security and sustainable development of agriculture
indicates that increasing the competitiveness of
the relevant branch of the national economy is
impossible without an effective mechanism of state
support for agricultural producers. The systematic
study of various aspects of ensuring long-term
sustainability of the food system is of paramount
importance for improving public policy for the
development of the agro-industrial complex of the
country and its regions.

There is a need to increase the productivity
of agricultural systems worldwide and to reduce
agricultural waste generation. There is a need to
adopt sustainable agricultural practices in a holistic
and integrated manner and to achieve sustainable
food systems, including both food production and
consumption.

Ensuring food security requires the development
of theoretical foundations, including precise
definitions of the conceptual apparatus (food
security and nutrition security; food independence,
etc.), correlation of terms; allocation of levels and
definition of principles for ensuring food security at
different levels of governance, etc. The theoretical
framework should be developed.

For practical realization of theoretical results
of scientific research it is necessary to study the
available international and domestic experience in
ensuring food security. Given the global nature of
the modern economy and the basic importance of
the problem, it is advisable to link its solution to
the issues of international cooperation in the field
of providing the population with food.

In the coming decades, climate change,
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global population growth, rising food prices and
environmental stressors will have a significant
but uncertain impact on food security. Humanity
faces the need for adaptation strategies and policy
responses to global change, including options for
addressing water allocation, land use patterns, food
trade, post-harvest food processing, and food prices
and safety.

Ensuring food security of the country, it is necessary
to introduce the latest technologies and move to
a digital economy in the agro-industrial complex,
to develop unified high quality requirements for
products within the framework of international
organizations (EAEU, etc.), to establish export
and import quotas, ensuring, as a priority, the
food security of their country and allied countries.

Income plays an important role in ensuring food
security of the family and each person, preserving
his/her efficiency and health: the level of wages,
pensions and benefits, etc.; which requires attention
at all levels of the management hierarchy.

Cooperation of the post-Soviet countries within
the framework of international associations will
make it possible to confront international challenges
and other risks, ensuring food security of each state.
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