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Abstract: Annotation. The goal is to study the effectiveness of food security management in the
country and regions based on the principles of Data Driven Decision Making (DDDM) for making
justified and effective decisions. This research was carried out as part of implementation of the
tasks of the project on grant financing of Science Committee of the Ministry of Science and High-
er Education of the Republic of Kazakhstan on the topic AP14871923 “Management of regional
food security in the context of global challenges based on the concept of Data Driven Decision
Making.” Methods - the works of domestic and foreign economists concerning the problems of
food supply in the context of globalization and integration of the country's economy were used as
theoretical and methodological basis for the study. Scientific research methods: monographic,
abstract, logical, systemic and complex analysis, statistical data processing, structural-functional
approach. Results - the authors considered the possibility of using DDDM in agricultural sector.
Conclusions - implementation of the results allows to obtain a multiplier effect associated with
achieving sustainability of agro-industrial system of the country's regions through the implemen-
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tation of DDDM principles in practical activities of central state and local authorities. It is substan-
tiated that the use of the concept of decision-making based on Data Driven Decision Making con-
tributes to objective assessment of economic and physical availability of food, food safety, when
quality of raw materials and products meets established requirements and guarantees safe con-
sumption. It is necessary to support domestic production and reduce imports. This policy is fol-
lowed by many countries with high level of food self-sufficiency.

Anpatna. Makcamsbl — HerizgenreH XoHe TuiMmai wewimaep Kabbingay ywid Data Driven Decision
Making (DDDM) kafupgatTapbl HerisiHge enaiH >XaHe oHipnepaiH as3bIK-Tynik KayincisgiriH
b6ackapyablH TuiMainiri macenenepiH 3eptrey. Byn 3eprtrey «Data Driven Decision Making»
TYXbipbiMaamacbl HerisziHge XahaHAblK CbIH-KaTepriep XafgawblHAa OHipAiH  a3bIK-Tynik
KayincisgiriH 6ackapy” AP14871923 TakbipbiObl 60MblHWa KasakctaH Pecnybnukacbl Fbinbim
XXoHe XXofapbl 6iniM MuHUcTpniri Feinbim KomuTeTiHIH rpaHTTbIK KapXblaHAbIPY XOHiHAeri
»)obacblHbIH MiHOeTTepiH opblHAay wWeHbepiHae Xyprisingi. ©dicmepi — 3epTTeyAaiH, TeopuUAnbIK-
aAicHamanbIK 6a3acbl peTiHAe OTaHAbIK X9He WeTengik FanbiM-3KOHOMUCTEPAIH XkahaHaaHy XaHe
en 3KOHOMMKACbIHbIH UHTErpauuvschbl XargavmblHAAFbl a3blK-TyJiKNeH KaMTamacbi3 eTy macene-
nepiHe KaTbICTbl eHOekTepi nanpaanaHbinabl. FbinbiMu 3epTTey adicmepi: MoOHorpaduanbIk,
AepeKci3, NnorukanblK, XyWesiK XoHe KeweHAi Tanpgay, CTaTUCTUKanNbIK AOepeKkTepai eHaey,
KypbiIbIMAbIK-(pyHKUMOHaNAbIK Tacingep. Homuixenepi — aBTOpnap arpoeHepkKacCinTiK KelweH
canacbiHga DDDM kongaHy MyMKiHAiriH KapacTtbipfaH. KopbimbiHObinap — HaTwxenepgi icke
acbipy DDDM kafrupaTttapblH opTanblK MeMNeKeTTiK XXoHe XeprinikTi opraHaapAbIH NpaKkTUKanblIK
Kbi3MeTiHe MMNNemeHTauusanay ecebiHeH en eHiprnepiHiH arpoeHepkKkacinTiK XYMeCiHiH
TYpPaKTbUIbIFbIHA KON XeTKidyre 6aMnaHbICTbl MyNbTUNNMKAaTUBTIK acep anyfa MyMKiHAiK 6epegi.
Data Driven Decision Making HerisiHae wewim Kabbingay TyXblipbiMAaMacbiH NanganaHy LMKisat
neH OHiMHiH canacbl 6enrineHreH TananTapfa cah GonfaH ke3ge a3blK-TYNiKTiH 9KOHOMUKanbIK
XXoHe pn3mMKanbIK KOMmKeTiMAiniriH, asbIK-TyniK KayincisgiriH o6bLeKkTuBTI 6aranayfra biknan eTeTiHi
Herizgenai >oHe Kayincia TyTbIHyFa keningik OepeTiHi aHbIKTangbl. ©3 eHAaipiciH kKongay,
MMMOPTTbI KbICKapTy KaxeT. MyHAan casicatTbl a3bIK-TYJiKNeH ©3iH-e3i KaMTamMachI3 eTy AeHreni
XXOFapbl KenTtereH engep ycraHagbil.

AHHoTauunsA. Lenb — ndyvyeHue BonpocoB 3¢hheKTUBHOCTU yNpaBiieHUsi NpoAOBOSIbCTBEHHOWN 6e3-
OMacHOCTbIO CTPaHbl U PEerMoHOB Ha ocHoBe npuHuunoB Data Driven Decision Making (DDDM)
ANsA NPUHATUA 060CHOBaHHbIX U 3(p(peKTUBHbIX pelleHUin. [laHHOe uccregoBaHue NpoBe4eHO B
pamMkax BbIMOJIHEHUS 3afay NpoekTa no rpaHtoBoMy dmHaHcupoBaHuio Komuteta Hayku MuHu-
cTepcTBa Hayku U Bbiclero obpasoBaHusa Pecny6nukn KazaxcraH no teme AP14871923 «YnpaB-
fleHMe NpoAoBONILCTBEHHOM 6e30NacHOCTbLI0 perMoHa B YCIOBUAX rnobanbHbIX BbI3OBOB Ha OC-
HoBe KoHuenta Data Driven Decision Making». MemoOdbl — B Ka4ecTBe TeOpPeTUKO-MeTOAO0NOrv-
yeckon Oa3bl uUccnegoBaHUMA MCMNOJSIb3OBaHbl TPYAbl OTEYECTBEHHbIX U 3apyOeXHbIX Y4YeHbIX-
3KOHOMUCTOB, Kacarwwmecs npobnemM nNpoaoBOsIbCTBEHHOro obecnevyeHuss B yCrOBUsIX rnoodanu-
3auMu U MHTerpauum 3KOHOMUKN CTpaHbl. MeToabl Hay4HbIX UCCNeAOBaHUNA: MOHOrpaduyeckun,
abCTpPaKTHbIA, JNOrMYECKUN, CUCTEMHbLIN U KOMMJIEKCHbIN aHanu3, obpaboTka CTaTUCTUYECKUX
AaHHbIX, CTPYKTYPHO-(PYHKUMOHaNbHbIM noaxop. Pe3ysbmambl — aBTOpaMu paccCMOTpeHa BO3-
MOXHOCTb NpumeHeHusi DDDM B cdepe arponpombilinieHHOro komnnekca. Bbieodb! — peanusa-
UMA pe3ynbTaToOB NO3BONAET NOMYUYMTb MYJbTUNIIMKaTUBHLIN 3ppeKT, CBA3aHHbIA C AOCTUXEHU-
€M YyCTOMYMBOCTWA arponpoMbILSIEHHOW CUCTEMbl PErMOHOB CTpaHbl 3a cCYeT UMMIeMeHTauuu
npuHuunoB DDDM B npakTu4eckylo AeATeNIbHOCTb LeHTPanbHbIX FOCyAapCTBEHHbIX U MECTHbIX
opraHoB. O60CHOBaHO, 4TO MCMOJNIb3OBaHME KOHUEMNUMU MPUHATUA pelleHMW Ha ocHoBe Data
Driven Decision Making cnoco6cTByeT 06beKTUBHOMN OLleHKe 3KOHOMUYecKon u dusnveckom go-
CTYNHOCTU NPOAOBONbLCTBUA, 6€30MNacHOCTU NUTAHWA, KOrAa Ka4ecTBO CbipbsA U NPOAYKTOB COOT-
BEeTCTBYET YCTaHOBJIEHHbIM TPe6OBaHUsSM U rapaHTMpyeT 6e3onacHoe notpedneHue. Heo6xoamma
nogpep)kka CO6CTBEHHOro NPoM3BOACTBA, COKpalweHne nmnoprta. Takon NONUTUKU NpuaepXuBa-
IOTCS MHOIMe CTpaHbl C BLICOKMM YPOBHEM caMoobecnevyeHus NpoAoBOSIbCTBEHHbIMM TOBapamMu.

Key words: food security, DDDM data processing, management decisions, economic and physical
accessibility, food security, import reduction, food self-sufficiency.

TyniHai cespep: asbIK-TyNik Kayincisgiri, dddm pepektepiH eHaey, 6ackapy wewimaepi,
3KOHOMMKanbIK XoHe uanMkanbIKk KomkeTiMAinik, a3bIK-TyniK Kayincisgiri, umnopTTbl asaunry,
a3bIK-TyNiKneH o3iH-63i KaMTamachI3 eTy.
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KnroueBble cnoBa: NpoaoBonbCTBEHHaA 6e3onacHoOCTb, 06paboTka AaHHbIX DDDM, ynpaBneH4Ye-
CKue pelueHUsl, SIKOHOMUYeckasa U dusnyeckas AOCTYNHOCTb, 6e30NacHOCTb NUTaHUA, COKpaLle-
HWe MMnopTa, caMooGecne4yeHHOCTb NPOAOBONLCTBUEM.

Introduction

The provision of food and the well-being
of the country's population depend on sus-
tainable food security (FS) (Kalashnikov P.,
Kulanov A., Nesipbekov E. et al.) [1]. FS re-
mains a global priority in the development
strategy of modern countries. One of the most
important tasks of the state is to ensure the
national security of the country, i.e., its auton-
omy and independence from neigh-boring
countries. One of the main ways to ensure
security is to provide improved access to safe
and nutritious food and support FS.

Based on the need to achieve the princi-
ples of sustainable development, which de-
veloped and developing countries are guided
by, public policy should be aimed at ensuring
FS, preserving the environment, protecting
territories from the degradation of water and
land resources and destruction of biodiversity,
and motivating social institutions, business,
and the population to care about the nutrition
quality (Kurmanova D., Ismailova A., Ukiba-
yeva G. et al.) [2].

Researchers (Cappelli A., Cini E.) [3]
note that FS should be considered within each
region, considering the regional characteris-
tics of the territories, since each region differs
from others by its inherent natural resources,
material wealth, social living conditions, and
economic and environmental situation. Com-
plementing this approach to understanding
regional FS, researchers focus on the ability
of the region to meet the needs of the popula-
tion with food in volume, structure, quality,
and caloric content corresponding to rational
norms, based on the fullest use of the possi-
bilities of regional production potential and the
system of interregional relations following the
territorial division of labor (Kaldiyarov D.A.,
Nurmukhankyzy D., Bedelbayeva A.E.) [4].

Summarizing the components of regional
FS, it can be argued that among researchers,
a structural and systematic approach is pre-
dominant, focused on understanding the food
structure of the local demographic population,
formed from interconnected subsystems ac-
cording to functional, organizational, resource,
and technological characteristics and aimed at
uninterrupted, sufficient, and high-quality sat-
isfaction of the physiological needs of the
population with basic foodstuffs from internal
and international sources (Kashina E.,
Yanovskaya G, Fedotkina E. et al. ) [5].

Accordingly, any type of analysis, as-
sessment program, and monitoring of FS
management in a region requires an under-
standing of a set of relevant factors affecting
the level of FS there. It is not enough to limit
oneself to creating a system of collected fac-
tors. One needs to apply it as much as possi-
ble in many situations.

The most difficult task is to create a sys-
tem of assessment and forecasting, starting
with the selection of indicators, until the final
stage when enterprises can make decisions
about creating a new product in the field of
agriculture or the food industry, considering
not only their business but also national inter-
ests aimed at reducing threats from the influ-
ence of certain factors. In modern manage-
ment practice, it is necessary to create special
software that would help solve such problems.
Thus, to solve this problem, it was necessary
to create a theoretical and methodological
system for managing regional FS in modern
conditions.

Literature Review

The problems of studying the manage-
ment of food security in the region are of great
importance and relevance among scientific
areas in the world. Important aspects of food
security are reflected in the works of such fo-
reign authors as Horn B., Ferreira C., Kalanta-
ri Z. et al. [6], Vu K., Vuong N.D., Vu-Thanh T.
et al. [7], the content of which proves the
positive relationship between management
and food management in the context of eco-
nomic globalization. The studies of Laborde
D., Martin W., Vos R. et al. [8] offer experi-
ence in managing food security at the regional
level based on a comparison of panel data.
However, the formation of the conditions of
the market environment and its compe-
titiveness are sharply different and Western
methods for managing the problems of food
security in the region cannot be fully integra-
ted into the management of Kazakhstan.

Within the framework of the problem be-
ing studied, the works of scientists. Barons,
M.J., Fonseca C., Davis A. et al. [9], Jiméneza
D., Delercea S., Doradoa H. et al. [10],
Zaitsava M., Marku E., Guardo M. [11] which
propose the use of an integrated decision-
making system based on statistical data
(IDSS), based on expert assessments and
statistical data for making management deci-
sions, including at the regional level, have
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some overlap with the model based on the
DDDM concept. Strubea J., Glennaa L., Hata-
nakab M. et al. [12] discuss managing the
sustainable development of the food system
based on the field-to-market food supply in
the United States.

Kazakh scientists have made a great
contribution to the study of food security is-
sues. Esjanova J.J., Ermekbaeva D.D.,
Myrzaeva U.A. [13], conducted research to
analyze changes in the properties of food se-
curity, assess the state of economic availabil-
ity of food and its quality.

The problems of providing food to the re-
gions of the Republic of Kazakhstan are dis-
cussed in the articles by Niazbaeva A.A.,
imanbaeva Z.0.; Abylkasimova J.A., Oryn-
bekov G.A., Alibaeva M.M. [14, 15]. Kantar-
baeva Sh.M. [16]. Work was carried out to
assess the regulatory impact of the state on
the development of agricultural production,
the effect of the assessment was shown to be
expressed in improving the quality of man-
agement decisions in the field of allocating
financial resources for the development of the
agricultural sector However, the study is
based on country indicators and is of a review
nature without highlighting any practical rec-
ommendations that would influence the man-
agement of food security processes at the re-
gional level.

An analysis of previous scientific re-
search has revealed a poor representation of
works on food security management at the
regional level, highlighting any practical rec-
ommendations, including the implementation
of world experience, mechanisms for using
modern digital management technologies, and
specification of solutions at the regional level.
The development of practical tools requires an
integrated approach to research using multi-
dimensional data in all areas of the region,
analysis of existing business processes, inter-
action of information flows with a focus on
meeting the needs of key stakeholders.

Materials and methods

Due to the novelty of the phenomenon
under study and the research nature of the
goal, we chose a qualitative approach to re-
search.

In this paper, we tried to answer the fol-
lowing research questions: What factors of
influence on regional FS should be consid-
ered when making management decisions
based on data? And what indicators of re-
gional FS should be considered when making
management decisions based on data con-
cerning Kazakhstan?

In order to fulfill the research objectives
and study problematic issues, the theoretical
and methodological aspects of food security
were analyzed.

The following methods were used to
uncover research questions:

- formation of a broad evidence base,
accumulation, systematization and
interpretation of statistical and other data,
including analysis of the effectiveness of
measures already implemented,;

- analysis of direct and indirect effects
from the implementation of the system, as
well as alternative options for achieving the
goals, including the option of the absence of
government intervention. Next, for the
selected options of measures, the benefits
from their implementation and the costs of
their implementation are compared (direct and
indirect costs, negative external effects are
taken into account);

- justification of theoretical concepts,
assessment methodology and description of
the main relationships of the object under
study, development of a model for decision-
making, processing of research results,
conclusions and recommendations.

Information and statistical data reflected
in official government and international
documents, analytical and statistical reports
are used to analyze the state of agricultural
goods and food.

Results

In Kazakhstan, food security is an im-
portant component of the security of the coun-
try’s economy and is expressed by the state’s
ability to ensure the physical and economic
availability of high-quality and safe food prod-
ucts for the population in sufficient quantities.
Independence in the country's food supply is
not reflected in determining the country's food
security, but is an important element. Food
security is considered insufficient if the annual
production of basic food products is less than
80% of the annual needs of the population,
subject to compliance with physiological con-
sumption standards.

In the aspect of food sufficiency, the main
indicators of the FS state in Kazakhstan are:

* self-sufficiency in basic agricultural
products (the ratio of internal production to
internal consumption);

* the ratio between the actual indicators
of the average per capita consumption of
basic foodstuffs and the accepted standards
(rational norms) (table 1).
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Table 1 - FS indicators in Kazakhstan for basic types of agricultural products/food in 2023 [17]

Actual and normative indicators of
: : Level of self- ; .
Basic types of agricultural products/food - average per capita consumption,
sufficiency K
g per person per year
Grain/bread and grain processing products 125 99.2 (109)
Potatoes 104 107.4 (100)
Vegetables and melons 108 230.6 (149)
Fruit and berries 38 48.7 (132)
Meat and meat products recalculated as meat 82 78.7 (78.4)
Fish and fish products - 15.1 (14.0)
Milk and dairy products recalculated as milk 93 247.0 (301)
Eggs 100 228.7 (265) (units per year)
Sugar 8 26.5 (17.0)
Vegetable oils 91 21.1 (12.0)

Note: Compiled by the author on the basis of data from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Republic of Kazakhstan [17]

According to the information in table 1,
there is a low level of self-sufficiency in Ka-
zakhstan only in sugar, fruits and berries. For
some types of food products (dairy and meat
products, eggs, fruits and berries, vegetables,
bakery products), average per capita con-
sumption in Kazakhstan remains below ac-
cepted standards. For individual products
(primarily sugar, bakery products and vegeta-
bles), the actual levels of average per capita
consumption in Kazakhstan significantly ex-
ceed the established rational standards.

In terms of economic access to food, the
situation is less optimistic. The share of food
expenditures in the total consumer expendi-
tures of the population of the countries of the
Eurasian Economic Union (EAEU) exceeds
30% (although the actual level of consumption
of some types of food products is lower than
accepted rational norms).

According to estimates, in 2023, the
share of households with consumer spending
below the level corresponding to the cost of a
food basket built according to rational norms
was 70-75% in Kazakhstan (Bureau of Na-
tional Statistics of the Agency...) [17]. This
indicates insufficient purchasing power of dis-
posable incomes of the population and insuffi-
cient economic availability of food in the re-
quired volumes and variety. Kazakhstan is
completely dependent on imported sunflower
seed material. Thus, the achievement of high
self-sufficiency in sunflower oil is conditional if
we exclude the import component in the pro-
duction chain.

The analysis of the results of the expert
survey made it possible to develop an algorithm
for making managerial decisions in the field of
regional FS based on DDDM (figure 1).

According to the presented mechanism,
at the first stage, data and all information on

food security management issues are sys-
tematized. At this stage, information is col-
lected, which includes economic factors,
quality of life and population growth in the
country, as well as the state of urbanization of
territories, the level of healthcare development
and management of the healthcare system in
the region.

When assessing the state of food security
in Kazakhstan, we propose to include such
factors as the size and composition of the
population; gender and age of the population;
population of cities, villages and districts;
general indicators of population reproduction;
the state of the standard of living of the popu-
lation, including its cash income, cost of living,
accumulated average monthly nominal wage,
purchasing power, per capita cash income of
the population, the composition of final con-
sumption expenditures of households of dif-
ferent social levels; economic categories; lev-
el of food consumption; population health sta-
tus; food price level; food production. In addi-
tion, this group should include the food ration
of the population, as well as regional food
supplies.

At the second stage, generalization of da-
ta on the state of development of the food
market at the regional level is carried out.
Timely application of data provides the ability
to predict and manage food crises. At this
stage, it is necessary to take into account the
state of development of agriculture and the
food industry in the region and the availability
of infrastructure necessary for national and
international trade. Data and information will
help regional authorities develop food man-
agement measures, including creating optimal
food supplies in emergency situations, taking
into account scientifically based consumption
standards; conduct a comprehensive study of
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the socio-economic situation of citizens in or-
der to identify the most needy groups of the

population, provide them with priority assis-
tance in the event of a crisis situation, etc.

STAGE 1

A\ 4

STAGE 2

Systematization of operational in-
formation (data) at the FS level:

- economic factors and quality of life;
- demographic growth of rural areas
and urbanization of territories;

- level of development of healthcare
and management of the medical sit-
uation in the region.

Generalization of data on the state and
prospects of development of the food
market of the region:

- the level of development of agriculture
and food industry in the region;

- national and international trade;

- availability of necessary infrastructure
and environmental situation in the region;
- political stability and governance;

- other factors that affect the FS in a par-
ticular region.

STAGE 4 ]

STAGE 3

Making a management decision in
the field of the development of pro-
tective mechanisms:

- food aid programs;

- creation of food reserves.

Analysis of external factors and assessment of
the level of crisis in the field of FS:

- climate change;

- natural disasters;

- geopolitical stability on the continent and in
the world;

- the ratio of the received data with threshold
values (scale of assessment of the level of risk
of a crisis).

Note: Figure compiled by the author on the basis of (Hirvonen K., Brauw A., Abate G.) [18]
Figure 1 - An algorithm for making managerial decisions
in the field of regional FS based on DDDM

In addition, data may include information
on the number of food production establish-
ments; price ratio for local and imported food
products; the ratio of food consumption by the
urban and rural population, including in the
context of individual urban entities; assess-
ment of physical and institutional infrastruc-
ture, political situation and other internal fac-
tors. This system makes it possible to in-
crease the effectiveness of security
measures.

At the third stage, the identification and
assessment of the level of crisis in the finan-
cial sector is carried out based on the analysis
of selected regional financial indicators and
the influence of external factors on them. It is
necessary to evaluate external factors that are
almost impossible to control, but their occur-
rence significantly affects the FS of the region
(geopolitical situation, natural disasters, cli-

mate change). After assessing the above indi-
cators and factors, it is recommended to use
an appropriate crisis risk rating scale (for ex-
ample, high, low or medium) to compare them
with the threshold values.

At the fourth stage, management deci-
sions are made to minimize risk and negative
impact. In case of food shortages, it is neces-
sary to use protective mechanisms such as
food assistance programs and food reserves.

Discussions

The demand for food is growing faster
than its production. Therefore, the problems of
ensuring food security are often discussed
both in the literature and in society. As the
results of the study showed, food security in
the context of achieving the principles of sus-
tainable development is, first of all, access of
all people to sufficient, safe and nutritious
food at all times to meet their nutritional needs
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for an active and healthy lifestyle. The devel-
opment of FS depends on various factors.

The results of the study confirmed the
hypothesis that for effective management of
Fls, various elements must be taken into ac-
count: from agricultural practices to global
trade policies specific to a given region. Re-
gional characteristics are very different, which
allows us to differently assess the importance
of factors influencing FS. For example,
households in Ghana are characterized by
low levels of food consumption due to factors
such as low levels of education, employment
status, and household location (i.e., in rural
areas or the city).

The more factors influence the regional
FS, the more opportunities for FS develop-
ment, on the one hand, and, on the other, the
more difficult it is to manage, which explains
the need to create specific tools that
would increase the effectiveness of FS
management.

As a result of our research, we confirmed
that when analyzing the main factors influenc-
ing regional food security, these factors
should be divided into two categories: internal
and external.

The analysis of regional characteristics of
external and internal factors and the interpre-
tation of the results of an expert survey involv-
ing the FS of Kazakhstan allowed us to draw
theoretical and practical conclusions from the
results of our study.

Several points have been indicated as
theoretical. When making management deci-
sions in the field of food security in Kazakh-
stan, special attention should be paid to the
factors that reflect the sufficiency of consump-
tion of certain food products, which have the
greatest weight, and not to what characterizes
the number of people outside below the pov-
erty line, as these groups are in greatest food
danger, which is confirmed by the results of
the study.

External factors (such as natural and cli-
matic conditions) either cannot be influenced,
or can only be influenced at the state level, as
confirmed by the study results. In particular,
the main external factor in securing the Ka-
zakhstan Stock Exchange is the presence of
geopolitical risks. The economy of Kazakh-
stan as a member of the EAEU integration
association in connection with Russia's war in
Ukraine has suffered from rising raw material
prices, disruptions in supply chains, high vola-
tility in the cost of agricultural products and
stock availability. Resources. Therefore, in
order to reduce the influence of the geopoliti-
cal risk factor, it is necessary to expand state-

level partnerships in a multipolar world, pursu-
ing a policy of multi-vector integration.

Analyzing the regional FS indicators pro-
posed by experts, which should be considered
when making data-driven management deci-
sions, it should be noted that regional FS is
guaranteed when, in addition to increasing
food production, the nutrient balance in the
food improves, and so does its quality, that is,
energy value and nutrient content. Among the
indicators of FS, this indicator is intentionally
placed at the top.

One of the main indicators of a region’s
industrial safety is to include basic types of
food products in the population’s diet. In the
food supply of Kazakhstan and its regions, an
important role is played by the sufficiency of
grain reserves in state resources, which is
defined as the ratio of the volume of grain in
state food reserves to the volume of domestic
consumption of bread and bakery products of
the regional population.

In addition, an important indicator in re-
gional food security is the indicator of eco-
nomic food security, which is defined as the
share of total food costs in total household
expenses, including in urban areas and
rural areas. A significant share of these
costs is represented by total consumer spen-
ding on food.

The level of food satisfaction of the popu-
lation and regional FS depends not only on
the physical needs of population groups but
also on their purchase power. A priority indi-
cator of regional FSs is the differentiation of
the cost of food by social groups, which is
tracked in dynamics.

Regional security is guaranteed when
food production increases, food quality and
nutritional balance improve; when access to
food resources is ensured for every person.
The structure of the regional national market
for individual goods is determined in physical
terms as the product of consumption of a par-
ticular product and the average annual popu-
lation of the region.

Conclusion

As practical conclusions, we identified the
following provisions.

1. Analysis of the main factors for ensur-
ing industrial safety can contribute to the crea-
tion of a system for preventing food risks, as
well as sustainable food supply to the region.

2. A feature of the decision-making sys-
tem for managing regional FS is the ability of
this system to predict the state of the regional
FS and, through fluctuations in factors, deter-
mine the possibilities of influencing it. An im-
portant tool for improving the level of FS is to
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provide correct data on cases in the field of
ensuring FS to decision-makers, allowing
them to make decisions based on the pro-
vided data.

3. The management of the regional FS
using DDDM allows one to determine its state
in the future, which in turn is the basis for cre-
ating a database and software that helps to
determine the management strategy and
make operational decisions.

4. FS management includes addressing
negative impacts through interventions such
as developing climate-resilient farming prac-
tices, implementing effective population con-
trol measures, investing in sustainable agricul-
tural technologies, strengthening political sta-
bility, reviewing global trade policies, imple-
menting anti-poverty programs, strengthening
infrastructure, and promoting gender equality.
The highlighted variety of factors makes it
possible to evaluate the implementation of
the FS management system in Kazakhstan
using DDDM.

5. DDDM will allow for creating tools for
making managerial decisions and reducing
risks in FS in the context of the principles of
sustainable development. The prospect of fur-
ther research may be the practical use of
DDDM for a specific region of Kazakhstan.
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