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Abstract

The work raises the problem of ensuring rational norms of food consumption, which is reflected in
the edition of the new Doctrine of Food Security. The emphasis is placed on the fact that when im-
plementing measures of socio-economic support aimed at achieving these nutritional standards, it is
important to take into account both price and non-price factors. The task is to determine the de-
pendence of the level of demand for products on consumer preferences. To solve it, we used the
mathematical apparatus and software for constructing econometric models based on a database of
indicators characterizing the level of consumption by type of product per capita in the context of
regions on average for 2018-2020. The resulting models made it possible to describe the depend-
ence of the level of demand for some products on the level of demand for others. Revealed the rela-
tionship between the level of consumption for a number of main types of products. The conclusion
is made about the importance of consumer preferences along with the income of the population and
prices for products in the formation of the structure of a healthy diet. The practical value of the re-
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sults obtained lies in the fact that, according to the experience of developed countries, the structure
of demand determines the structure of supply and, as a result, the structure of producers' income.
This should be taken into account when preparing strategic decisions on food security.

Keywords: food security, economic affordability, nutritional standards, consumer preferences, de-
mand models

AHHOTALUSA

B paGore momHuMaeTcs mpoOiieMa oOecriedeHHsl paliOHAIBLHBIX HOPM MOTPEOJICHUs MPOTYKTOB
MMATaHUSI, KOTOpasi 0003HavYeHAa B pelakiinu JJOKTpruHBI pOJ0BOILCTBEHHON Oe3omacHocTr oT 2020
r. AKIEHT cleJlaH Ha TOM, YTO MpHU peau3aliid Mep COLMAIbHO-3KOHOMUYECKON MOIIEPKKH,
HaIpPaBJIEHHBIX HA JJOCTMKEHHUE TaHHBIX HOPM MUTAHUS, BAXKHO YUUTHIBaTh KaK [IEHOBbIE, TaK U He-
1[eHOBBIe (haKTOpHI. 3a/ada COCTOUT B TOM, YTOOBI OMPEIENIUTh 3aBUCUMOCTh YPOBHS CIpoca Ha
MPOYKIUIO OT MOTPEOUTENbCKUX MPEeANnoUYTeHu. /st ee pelieHus MCIONb30BaJICd MaTeMaThuye-
CKHU ammapar ¥ MporpaMMHOE 00eCrieueHre TOCTPOCHUS YKOHOMETPUUECKUX MOJIENel Ha OCHOBE
0a3pl MOKazaTesel, XxapakTepU3yIOIIMX YPOBEHb MOTPEOJCHUs MO BHAAM HPOAYKIHH Ha AYUIy
HaceJIeHus B pa3pe3e pernoHoB B cpenneM 3a 2018-2020 rr. [ToxyueHHble MOAEIH TO3BOJIMIIN OH-
caTh 3aBHCHUMOCTh YPOBHS CIIpOCa Ha OJJHU TOBaphbl OT YPOBHS CIIpoca Ha Jpyrue. BroisiBiena B3au-
MOCBSI3b MEXJIy YPOBHEM MOTPEOJICHUS MO PsIy OCHOBHBIX BUAOB MPOAYKIHH. JlemaeTcs BHIBOJ O
3HAYUMOCTU MOTPEOUTENHCKUX MPEANOUYTEHUI HapsAdy C JOXOJaMU HACEJICHHUs U LIeHaMHu Ha Mpo-
OYKTBl B (DOPMHPOBAHUH CTPYKTYPHI 3JI0POBOTO MUTaHUsA. [IpakThyeckasi [EHHOCTh MOJYYECHHBIX
PE3yJIbTaTOB 3aKJIIOYAETCS B TOM, YTO IO OMbBITY Pa3BUTHIX CTPaH CTPYKTypa CIpoca OIMpeneiseT
CTPYKTYPY MNPEIONKEHUSI U, KaK CIEJICTBUE, CTPYKTYPY IOXOJOB MPOU3BOJIUTENEH. DTO CIEayeT
YUUTHIBATh MPU NOJTOTOBKE CTPATETMUECKUX PEIISHHH MO MPOI0BOJILCTBEHHOM 0€30MacHOCTH.
KuroueBble ¢jioBa: MPOIOBOILCTBEHHAS 0€3011aCHOCTD, YKOHOMUYECKAs IOCTYITHOCTh, HOPMBI ITH-
TaHusl, TOTPeOUTENbCKUE MPEATIOYTEHHSI, MOJIEITH CIIPOCa.

Introduction

Since January 2020, a new edition of the Food Security Doctrine of the Russian Federation
has entered into force, the need for which is overdue due to the changed economic situation, the
achievement of key principles of the Doctrine 2010 and the formation of qualitatively different stra-
tegic guidelines for the development of the agri-food sector.

As noted by academician I.G. Ushachev, one of the most important changes is related to the
clarification of the strategic goal to provide the country's population with safe, high-quality and
affordable agricultural products, which is supplemented by the need to ensure rational consumption
standards for food products [14]. In this context, it is worth noting the category of economic acces-
sibility, which is characterized by the ratio of the formed level of actual consumption per capita
with rational nutrition standards, reflected in the Order of the Ministry of Health [1]. Today, these
standards are not met for the consumption of a number of main types of products (figure 1), thereby

limiting the level of production.
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Figure 1 - Ratio of consumption of products per capita with rational norms, coefficient
Source: compiled by authors
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An analysis of the data presented in figure 1 shows that for potatoes, vegetables, milk and
eggs, the ratio of per capita consumption with rational standards is significantly lower than one,
which confirms the timeliness of the new Doctrine. The state will require little effort to achieve
healthy eating standards for every citizen of the country. The Government of the Russian Federation
today confirmed the seriousness of its intentions to ensure national food security, introducing
targeted social and economic support measures for certain segments of the population and families
with children, especially during the coronavirus pandemic. Discussions are already underway on the
introduction of product certificates, which, in our opinion, will contribute not only to curbing the
regression of the purchasing power of the population, unlike current measures. Such intervention in
the agrarian sector is widespread in international strategic planning practices [3] and is reflected in
food programmes [6] that increase solvent demand and balance of dietary patterns. In the United
States, according to the research of O.G. Ovchinnikov, the structure of demand determines the
structure of supply and, as a result, the income of producers [11]. The author of the article believes
that these changes should be controlled and targeted.

Research materials and methods

In the market, including food, the level of consumption of products is determined by price
factors. With the growth of incomes of the population and the containment of the growth rate of
prices for products, the level of consumption will approach rational standards, and the structure of
nutrition, as noted by foreign colleagues [9], will begin to shift from starchy products to fruits, veg-
etables and livestock products. Under the favorable influence of price factors, the consumption pat-
tern changes in favor of a balanced diet (chicken is replaced by beef, potatoes - vegetables, etc.)
[12]. It is impossible to exclude the influence of non-price factors, such as consumer preferences,
when the level of consumption of some types of products is influenced by the level of consumption
of other types of products. Having tools to describe the nature of such influence [7], manufacturers
will be able to more easily navigate the necessary range of products, taking into account the norms
of their healthy diet. In this context, both the interests of business and the needs of society are taken
into account.

Linear models differ in the ease of interpretation of the results, but when choosing the general
form of the model, it must be borne in mind that many important connections in economics are non-
linear [2]. The type of production-type regression equation was most widely used in demand and
consumption studies [13]. Therefore, the general design of the per capita consumption model is as

follows:

In(C,) = Z a, * In(C,)
=1

rae Cn — per capita consumption of n-th products; c
ucts, 1 - type of products, with the exception of the studied.

The study is based on the per capita consumption of food products defined by the Doctrine.
The initial data have a spatial structure by regions of the Russian Federation on average for 2016-
2018. At the initial stage, data were checked for sample uniformity and distribution normality [5].
Extreme values were rejected for a number of regions that differ in the high level of consumption of
bread products, potatoes and milk against the background of low incomes of the population. The
structure of food costs here is formed in favor of cheap products. The coefficients of variation on
the "truncated" matrix of the initial data do not exceed 33%. An assessment of the normality of the
distribution of indicators according to the Shapiro-Wilkes and Lilliefors criteria allows us to con-
clude that this empirical distribution approximates normal.

Econometric analysis was carried out using the Gretl SPT in the following sequence: (1) con-
struction of a regression model, (2) verification of the presence of multicolliniarity of regressors by
inflationary factors, (3) selection of factors by exclusion from the model of statistically insignificant
variables, (4) formation of an adjusted regression model, (5) assessment of the quality of the final
regression model and the significance of its parameters [4].

i — per capita consumption of i-th prod-
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Results and discussion

Product consumption patterns allow you to describe more than 99% of the dependence of a
variable. The quality of models in all cases with excess fits into the norm according to the Fisher
criterion (Significance F < 0.05). The quality of the model parameters meets the established Student
criteria (P-Value < 0.05). In no case is the hypothesis of the presence of multicollinearity by the
method of inflationary factors confirmed.

Table 2 - Patterns of impact of consumer preferences on consumption of basic products per
capita

P-
Products Appointment Model R? value
3]
Potatoes p C:,4456 « CO2587 , 003533, 00,329 99,87 4,4911e-
Vegetable oil VO CE’H:EB = 22617 99,77 8’8?6_
Milk and dairy 02783 _ 02665 , ~0,2652  ~—0.1384 4,6¢-
products md Cr Conm "G " Crr 99,97 118
Meat and meat 03508 _ 03642 _ ~0,1702 3,3e-
products mm Cma G “Crs 99,94 113
Vegetables and 02359 , ~02359 1,4e-
melons v Cx “Cr 99,96 110
If)’;zl(liu :tl;d fish o Cb—u,s-wl} . Cfu,qe;s-i . C?[:;?E.ngzs . 5,3'3'51 99,71 l,gge_
Sugar and 03496 _ 202359 _ 02384 _ 02474 _ ~02373 9,7e-
confectionery S Cy “Cr *Com %G “ Cufr 99,93 101
. 04852 | 02676 _ 01467 8,le-
Fruit f C, *Ca *Cpr 99,94 107
Bread and 01960 _ 04239 6,5e-
bread products b Cna " 99,97 116
Eggs, pcs 0,1437 | ~0,1301 _ 03175 _ ~0,1049 1,2e-
./year © CK - CL‘ - C:lnm - Cff 99,97 113

*Cp...e — per capita consumption, kg/year

Source: compiled by authors

The resulting models allow you to evaluate the impact of consumer preferences on the level of
consumption of each type of product. The demand for potatoes is determined by the demand for 4
types of products (bread, vegetables, eggs and sugar), for vegetable oil - 2 types (bread and sugar),
for milk - 4 types (fruits, meat, eggs and fish), for meat - 3 types (milk, eggs, fish), for vegetables -
2 types (potatoes fruits), etc.

A 1% increase in demand leads to:

- for bread products to increase the demand for potatoes by 0.45%, vegetable oil by 0.33%,
sugar and confectionery by 0.35% and decrease the demand for fish products by 0.55%;

- for vegetables to increase consumption of potatoes by 0.26% and eggs by 0.13%;

- for eggs, to increase the demand for potatoes by 0.35%, milk and dairy products by 0.27%,
meat and meat products by 0.36%;

- sugar to potato growth by 0.33%, vegetable oil by 0.26%, bread products by 0.42%;

- milk and dairy products to increase consumption of meat by 0.35% and bread products by
0.20%;

- meat and meat products to increase demand for milk by 0.27% and eggs by 0.32%;

- for potatoes to increase the level of consumption of vegetables by 0.24% and eggs by 0.14%.
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There is a certain interdependence of demand between bread and sugar, vegetables and pota-
toes, potatoes and eggs, vegetables and fruits, milk and meat, milk and fruits, meat and fish, meat
and eggs. This can contribute to the scientifically sound formation of specialization of product
manufacturers.

Conclusion

Thus, the results of the study show that the role of consumer preferences is quite large in
shaping the structure of a healthy diet. This should be taken into account when implementing the
main provisions of the 2020 Doctrine aimed at ensuring rational food consumption standards. Based
on the relationship between the level of consumption of some types of products and others, it is
possible to achieve a balanced diet, to increase consumer orientation of producers. The models
obtained for describing per capita consumption will be able to act in the hands of the authorities as a
kind of tool to support the adoption of strategic decisions on food security.
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