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Abstract

The interaction of agricultural entities is based on
modern market relations and the state agrarian
policy. Managing the subjects of the agricultural
sector of the economy is the primary task of the
state, since the provision of food security of the
state depends on this.

The subject of the study is the establishment of
relations of the agricultural sector of the country.
In the grouping method, a direct relationship was
established between the sum of agricultural
production in farms of all categories in the
constituent entities of the Russian Federation and
the number of employees in the regional agro-
industrial complex of the agricultural sector, as
well as the number of departments in them.

The purpose and objective of the study is to
highlight the main functions of state
administration of the agricultural sector at the
regional level, to identify the lack of an effective
mechanism for interaction of the subjects of the
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AHHOTAIHUA

BzaumopeiicTBust cyObekTOB arpapHOi cdepsl,
0asupyercsi Ha COBPEMEHHBIX PBIHOYHBIX
OTHOIICHHAX u arpapHoi TOJIUTHKH
rocyJ1apcTna. VYnpasnenue cyObexkramu
arpapHoil cepbl 3KOHOMUKH MepBOOYEpeHas
3aj1a4a rocylapcTBa, Tak KaKk OT 9TOTO 3aBHCHT

obecrneueHus HpOI[OBOHBCTBCHHOﬁ
0e30IMaCHOCTH rocyaapcrna.
Hpe,Z[MCTOM HUCCICAOBAaHUA SBIIACTCA

YCTaHOBIICHHE CBA3€H arpoNpOMBIIUIEHHOIO
KOMIUIeKca CTpaHsl. B pabore mertomom
TPYNIIUPOBKM  yYCTAaHOBJIEHa TMpsMas CBS3b
MEXIy CyMMOH TIPOM3BOJICTBAa MPOIYKIUH
CEJILCKOTO  XO035iicTBa B  XO3siicTBaX  BCEX
Kareropuii B cyObekTax P®D U KOJIMYSCTBOM
CIy’KallUX B PErHOHAIBHBIX  OpraHax
rocygapctseHHoro ynpasieHust AIIK, a takxe
KOJINYECTBOM OTJENIOB B HUX.

Henpto m 3agaueidl HCCIEeNOBAaHUS SBIAETCS
BBIJICJICHUE OCHOBHBIX ¢$yHKIIMN
rocynapcteeHHoro ympasnenus AIIK  Ha
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agricultural market with each other and with the
regional authorities of the agricultural sector.
The presented model of optimizing the
relationships between the agrarian entities of the
region will increase the efficiency of the agrarian
sector of the region’s economy and ensure its
food security.

The necessity of planning and forecasting the
volumes of production and use of agricultural
products and raw materials is substantiated. The
system of such forecasting includes such
subsystems as agricultural enterprises, processing
enterprises, and the population of the region.

It is concluded that each subsystem works on a
well-formed and well-founded functional model,
which includes input and output information,
controls that regulate functioning, as well as
mechanisms that ensure such functioning. A
special role in the forecasting process is assigned
to the regional management bodies of the agro-
industrial sector represented by the department
for optimizing the interaction of agricultural
entities in the region. The final forecast result
should be a balance model of the degree of food
security in the region's population.

Keywords: food
optimization.

Agriculture, security,

Introduction

The effective functioning of the country’s agro-
industrial complex, the construction of mutually
beneficial, parity relations between agricultural
and processing enterprises is possible only with
the competent management of the agricultural
sector by state executive bodies. The activities of
agribusiness management entities of various
levels (state administration, local government
administration, economic management) should
be aimed at creating and ensuring the functioning
of such mechanisms and regulatory methods that,
by creating “rules of the game”, make possible
the effective operation of management objects.
This leads to an increase in food production,
contributes to providing them with the country's
population, guaranteeing its food security.
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pPErHOHAIBHOM YPOBHE, BBISIBICHHE OTCYTCTBHS
3GGCEKTUBHOTO MEXaHW3Ma B3aUMOJICHUCTBUS
CyOBEKTOB arpapHOro pbIHKa MEXy cO0O0H U ¢
perHoHANBHBIMU OpraHamu ynpasneHus ATTK.
[IpuBencHHas MOJIeIb ONTUMH3AINU
B3aUMOOTHOILEHUH CyOBEKTOB arpapHoii cepsl
pPETHOHA, TO3BOJIUT IMOBBICUTH 3()()EKTUBHOCTH
JIeITEIbHOCTA arpapHoil  cdepbl IKOHOMHUKH
peruoHa, 00ecneYnTh ero Mpo0BOIbCTBEHHYIO
0e30MacHOCTb.

O060CHOBaHO HEOOXOOMMOCTH TUTAHUPOBAHHSA U
MPOTHO3UPOBAaHMH OOBEMOB MPOU3BOJCTBA U
HCIOJIb30BAHUS CEeJIbCKOXO03UCTBEHHOM
npoaykiuu  u  Ceiphia.  CucTeMa  Takoro
MPOTHO3UPOBAHNUS BKITIOYAET TAKUE TTOICUCTEMBI
KaK  CEJIbCKOXO3SAHCTBEHHBIC  MPEANPHUSITHS,
nepepalaThIBalOIINE TIPEIIPHUITHS, HACEICHHE
peruoHa.

CuenaH BBIBOJ O TOM 4YTO, KaXJaas IoACHuCTCMa
pabotaeT Ha chOpMUPOBAHHOH 1 0OOCHOBAHHOI
(YHKIMOHATIBHOW ~ MOJENH,  BKJIIOYAOLICH
BXOJHYI0O M  BBIXOAHYIO  HH(pOPMAIHIO,
yIpaBICHUS, peraMeHTHPYIOIINE
(OYHKIHOHUPOBAHUS, a TaKKe MEXaHU3MBI,
obecrieynBaonMe Takoe (QYHKIMOHUPOBaHHE.
Ocobast ponp B Tpolecce IPOrHO3UPOBAHMS
OTBOJUTCA pCTUOHAJIBHBIM OpraHaM yIrpaBJICHUA
arpoNpOMBIIIJICHHBIM CEKTOPOM B JIMIIE OT/AENa
10 OIITHUMU3AIIUN BSaHMOﬂeﬁCTBHH Cy6"l)eKTOB
arpapHoii  cdepbl  peruoHa.  MTOroBbIM
pe3yJIbTaTOM MPOTHO3UPOBAHUS JOJDKHA CTATh
OayaHCcoOBasi MOJENb CTENEHH O00ECHeYeHHOCTH
HACEJICHHS PErHOHA MTPOIOBOJILCTBUEM.

KiroueBble  cioBa:  arponpOMBILUICHHBIH
KOMIUTEKC, MPOJOBOJILCTBEHHAS OE30IacHOCTS,
ONTHUMU3AIIHSA.

At the moment, there is a need in the country for
the formation of methods for regulating the

sustainable  development of  agricultural
enterprises  (Ostaev, Gogolev, Kondratev,
Markovina, Mironova, Kravchenko and

Alexandrova, 2019).
Methodology

In many ways, the causes of the crisis in the
functioning of agricultural production, which are
currently observed, are due to the loss of control
over the processes taking place here. Currently,
there are a number of certain obstacles that do not
allow such regulation to be carried out with the
maximum degree of efficiency, in particular:
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— there was a loss of integrity of the agro-
industrial complex as an object of
management, which does not make it
possible to effectively resolve the issues
of harmonizing the economic interests
of agricultural producers, processors,
traders, and agricultural service
enterprises, to overcome the existing
disparity in prices;

— there is insufficiently complete
identification, distribution and
consolidation of the functions of state
governing bodies, which does not allow
to solve all the existing urgent tasks of
the development and functioning of the
agro-industrial complex;

— there is no clear vertical structure of
state administration of the agro-
industrial complex, there is no clear and
understandable system of
subordination, distribution of powers
and responsibilities between federal,
regional and local authorities, which
leads to the disordering of such
activities;

— the regional agro-industrial complex
management bodies are in an uncertain
state, due to the fact that, on the one
hand, they are independent in carrying

Another important issue of the effectiveness of
the functioning of the country's agribusiness
management system at the regional level is the
number of employees, departments in the
relevant governing bodies, since the quality of
the ongoing managerial work, the completeness
of the necessary functions, the amount of work
assigned to specific performers, the continuity of
management processes at various levels levels,
its stability and consistency, the adoption of
effective  managerial decisions (Molchan,
Ternavshchenko and Francisco, 2017).

Table 1 shows the grouping of constituent
entities of the Russian Federation by the number
of employees in the government bodies of the
agro-industrial complex (The agro-industrial
complex of Russia in 2017, 2018).

Another important issue of the effectiveness of
the functioning of the country's agribusiness
management system at the regional level is the
number of employees, departments in the
relevant governing bodies, since the quality of
the ongoing managerial work, the completeness
of the necessary functions, the amount of work
assigned to specific performers, the continuity of
management processes at different levels
depends on it levels, its stability and consistency,

out their activities as local self- the adoption of effective managerial decisions
government bodies, and on the other, (Molchan, Ternavshchenko and Francisco,
they perform the functions of state 2017).

regulation of the agro-industrial
complex, which includes them in the
vertical of state bodies with relevant
relations and submissions.

Table 1 shows the grouping of constituent
entities of the Russian Federation by the number
of employees in the government bodies of the
agro-industrial complex (The agro-industrial
complex of Russia in 2017, 2018).

Table 1 - Grouping of subjects of the Russian Federation by the number of employees in the management
bodies of the agro-industrial complex

Groups of The average  Agricultural production on farms of all
subjects _of The numbgr of number of categories in 2017
the Rusglan The employees in departments
partmen
Federation number gf regional inthe agro-  total in th on average
No by the subjects in government industrial otalin the in the in% of
number of thegroup  agribusiness on complex g"_cl’ll%p' group, Itﬂ (E[Ot |
employees, average for the management ;leblleosn million € tota
people group body rubles
1 1o 30 11 22 5 165240,6 16524,1 3,23
2 31-50 19 43 8 522558,8 27503,1 10,21
3 51-70 22 61 11 1072436,9 48747,1 20,95
4 71-90 14 78 13 772033,7 55145,3 15,08
5 91 -130 11 111 15 1166835 106075,9 22,79
6 over 130 8 149 20 1420738,8  177592,4 27,75
Total and average 85 69 11 5119844 60950,5 100,0

* Compiled by the author
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These groups indicate that there is a direct
relationship between the sum of agricultural
production in farms of all categories in the
constituent entities of the Russian Federation and
the number of employees in regional government
agencies of the agro-industrial complex, as well
as the number of departments in them: the higher
the production amount, the number of employees
and departments more. However, a more detailed
analysis of the structure and composition of the
regional agro-industrial complex management
bodies showed that there is an excessive
"swelling" of the administrative apparatus in
some cases. For example, in the Republic of
Karelia - 90 people, in the Komi Republic - 130
people, in the Republic of Sakha (Yakutia) - 121
people, etc., while the volume of agricultural
production in these regions is 4153.4, 9922.6 and
25,288.8 million rubles, respectively, which
corresponds to 0.08, 0.19 and 0.49% of the total
agricultural production in the country as a whole.
Thus, it turns out that non-agricultural regions
have a significant management apparatus in the
agricultural sector. All this testifies to the need to
optimize the number of employees in the regional
agro-industrial complex management bodies in
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order to increase the efficiency of managerial
activities to coordinate and regulate the
agricultural sector of the economy.

Results and discussion

The effective functioning of the agrarian sector
of the country's economy is possible only when
there is an effective state management of it,
including certain areas of activity and the
performance of a number of functions.
Moreover, all these functions at the federal level
of government of the agro-industrial complex
should be clearly performed; at the regional and
district level, it is possible to distinguish the
general functions necessary for implementation
regardless of the specialization and specifics of
the region, and private (special) functions, the
implementation of which is advisable in
accordance with the conditions of the functioning
of the region. Having examined and analyzed the
structure of regional administrative bodies of the
agro-industrial complex of the constituent
entities of the Russian Federation, we present in
table 2 the performance of the main functions in
them.

Table 2 - Performing the basic functions of public administration of the agricultural sector at the regional

The function of public administration in agriculture

The number of
subjects of the

No Russian Federation
implementing it

1 Legal regulation 85

2 Implementation of state agribusiness development programs 85

3 Forecasting and Economic Analysis 85

4 Property, land management 37

5 Veterinary control 8

6 Agricultural processing 55

7 Fisheries development 31

8 Integrated rural development 70

9 Small business development 41

10 Development of cooperation and integration processes 11

11 Provision of elite seeds, breeding stock 48

12 Reclamation 15

13 Implementation of technical supervision, technical policy 42

14 Attracting investment in the industry 36

15 The development of agricultural science 22

16 Foreign economic activity 3

17 Agricultural Market Regulation 46

18 Information support of agricultural entities 19

* Compiled by the author

The analysis showed that functions that are of a
general nature are not always carried out by
regional administrative structures. For example,

one of the priority areas for increasing the
efficiency of the agricultural sector and solving
existing problems is integration and cooperation,
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which is indicated in the State Program for the
Development of Agriculture for 2013-2020
(2012). For the implementation of this direction,
appropriate departments and employees are
needed, the functionality of which should be
assigned certain responsibilities in this area, but
at the moment, this function is implemented in
one way or another only in 11 out of 85 subjects
of the Russian Federation. Thus, if there is no
corresponding department in the structure of the
governing body of the agro-industrial complex,
there is no assignment of functions to employees,
then there is no one to implement this priority
direction either. It turns out a paradoxical
situation when an effective, correct managerial
decision is made at the federal level, it does not
find proper implementation at the level of
regions, districts, and accordingly it cannot bring
any significant positive results. Other important,
in our opinion, and deserving close attention to
the functions are regulation of agricultural
markets and information support of agricultural
entities. At the moment, they are being
implemented to one degree or another in 46 and
19 constituent entities of the Russian Federation,
respectively. One of the main problems
restraining the development and functioning of
the agricultural sector is the difficulties
associated with the sale of manufactured
products. Government bodies must clearly
coordinate and regulate the development of agri-
food markets, logistic flows of agricultural
products and raw materials, conduct marketing
research on consumer demand, make demands on
the quality of the goods offered, determine the
volumes needed to satisfy the physiological
needs of the population of the territory.
Moreover, all this information should be timely
and fully communicated to agricultural producers
so that they can adjust the types and volumes of
products in advance (before the sowing
campaign, the purchase of young farm animals
and birds). Since the peculiarities of agricultural
production are such that the products are
obtained with a certain time lag, and if the
information was received inopportune, then
changing the assortment is no longer possible
until the new season.

Thus, it can be argued that at the moment there is
no effective mechanism for interaction between
agricultural producers and regional agro-
industrial  complex  management  bodies
regarding the provision of relevant and
comprehensive information on the state and
needs of agricultural food markets, the latest
achievements of scientific and technological
progress, innovations in agricultural production,
and new high-yielding varieties of agricultural
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plants, highly productive breeds of agricultural
animals s, new agricultural equipment and
technologies, etc.; with processing and trading
enterprises on issues of agro-industrial
integration and cooperation, taking into account
the interests of all entities included in such
structures, which, in our opinion, should be
coordinated by executive authorities.

For the optimal interaction of the links of the
agrarian system, the most important and
necessary is the creation and functioning of such
an organizational structure of the agro-industrial
complex. This would allow, on the one hand, to
take into account the interests of all systems of
the food security process (agricultural,
processing and trading enterprises, end
consumers) and form a complex of relations and
interconnections between them that are adequate
to the requirements of modern business
conditions. On the other hand, this led to the
achievement of the ultimate goal of this
mechanism - ensuring the food security of the
region. In addition, in order to ensure food
security, which consists in guaranteeing the
population of the country high-quality products
of their own production, in an amount sufficient
for normal life, fully satisfying the needs for a set
of nutrients, trace elements and vitamins, the
issues of planning and forecasting production
volumes are becoming urgent and the use of
agricultural products and raw materials in order
to have a clear idea of its profits those or deficit
and on time to take proactive measures to
equalize imbalances.

Moreover, the issues of such planning and
forecasting should be the responsibility of state
authorities, which accumulate all the necessary
information from participants in the agricultural
sector of the economy about their existing
production capacities, and the ability to produce
certain types of products. Since without such a
coordinating and regulatory body, the subjects of
the agricultural market often operate in the
conditions of either a complete lack of
information, or too little of it, insufficient to
respond in a timely manner to changing trends in
market conditions and market needs. Meanwhile,
information is one of the most important factors
in increasing the competitiveness of agricultural
entities, an integral part of market infrastructure
(Krylatykh and Mazloeva, 2016).

For this, a department should be allocated in the
regional bodies of state executive power, the
functioning scheme of which can be represented
as follows (Figure 1).
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( Processing enterprises )

Informztion about the
production czpacity, the
proposad assortment, the
ragquired types of
volumes of zgriculturz]
raw materizls, its quality

Efmtim on zales

Apgricultural Enterprises)

Information on Department for optimizing the interaction of )

agricultural land . 2 .

= . agricultural entities in the resion

area, crop yields, - - - - —

livestock and farm - accumulation, processing and analysis from agricultural entities;

animal - determination of the required volume of food products based on

productivity ph:,—'smlcgcal standards and the number of people living in the
Tegion;

| - providing information on the required volumes of production of
agricultural raw materials, food, their quality;
- recommendations on the organization of cooperation bebween
agricultural and processing enterprises, based on their territorial
location, specialization, product range, agricultural raw material
production, its quality, processing industry capacity;
- Establishment of logistics flows for the provision of trade
enterprises with food products in the required volume, depending
on the area of retail premises, the number of residents served;
- determination of the surplus (deficit) of food production, the
establishment of relationships with other regions regarding the
supply (purchaze) of excessive (scarce) volumes to them.
Abundance ;
information \" 4

areas, planned sales

volumes .

( Region population )

(Trad:ing enterprises )

Figure 1 - A model for optimizing the relationships of subjects of the agricultural sector of the region
(Author's development)

Since the optimal interactions between
agricultural entities, in our opinion, are difficult
without a coordinating and regulatory influence
on the part of government bodies, the creation
and functioning of such a department will solve
a number of pressing issues, increase the

efficiency of the agricultural sector in the
region’s economy, and ensure its food security.
The forecasting system for the use of agricultural
raw materials and food production consists of a
number of subsystems (Figure 2).
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Regulatory Authorities
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Agﬂcultural \ Forecasted crop production and
. Irrestock production
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agrioultural
producers; crop I’ [ Forecasted
vialds; crop area of ﬁgﬂClﬂtl}fﬂl
szvieultural crops. production
productivity of
agrimiltiral animals; L k i
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Proc essmg 1\.' _Est]mated Food Production
- i . :l Forecasted capacity utilization
1l erpns c3 -/)f of processing enterprises
L 4 4 4 Y Y Hecessary vohimes
population size . . of fond
» Repgion population | Prjected population
of the region
| 'y |
The mathematical apparatus used to
Eegional goveming bodies make forecasts (modeling methods,
Fotmert assessments represented by the department for optimization, trend approach, Production caparitiss of
of'gr_-r_'e i optinuzing the mteraction of smoothing the initial time series, Forecasting material regional processing
stand P] agrimltural entities in the region  correlation - regression approach)  and technical sapport enterprises

Operational Mechanisms

Figure 2 - Forecasting system for the use of agricultural raw materials and food production (Author's development)
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The subsystem “Agricultural enterprises” acts as
a key element of the system under consideration,
since agricultural products and raw materials are
produced for further processing. This subsystem
is designed to predict the volume of production
of crop and livestock products to provide the
population of the region in them and agricultural
raw materials for delivery to industrial
enterprises.

Prediction of the activity of this subsystem
clarifies the potential of the region in the
production of agricultural products and raw
materials. Volumes of agricultural products and
raw materials of the plant growing industry are
determined by multiplying, summing the forecast
values of crop yields by the corresponding
forecast values of their sown area, livestock
industry - by multiplying, and summing the
forecast productivity of farm animals by the
corresponding forecast valuesof their livestock.
In addition to predicting directly effective
indicators of agricultural production, it is
advisable to determine the volume of material
and technical support for the industry, the
marketability of agricultural products, the
volume of its use for on-farm needs and other
parameters of the functioning of agricultural
enterprises. For these purposes, in our opinion, it
is most appropriate to use modeling and
optimization methods with the caveat that since
we are talking about modeling the activities of
not a specific business entity, but of all entities
operating in the region, it seems not entirely
correct to include optimization models here |,
since it is impossible to take into account and
calculate the optimality criterion, therefore, we
propose to make an economic and mathematical
model for determining the optimal parameters of
the functioning of agricultural -agricultural
enterprises into a single unit subsystem
"agricultural enterprises” (Molchan, Frantsisko,
Ternavshchenko, Illarionova and Prokhorova,
2017).

The economic and mathematical model for
determining the optimal parameters of
agricultural enterprises includes the following
groups of restrictions:

— conditions for the use of resources of
agricultural enterprises (labor, land);

— conditions on the level of concentration
of the livestock and the structure of the
herd of farm animals;

— the conditions for the cultivation of
crops, taking into account scientifically
based crop rotation;

Vol. 9 Niim. 26/ Febrero 2020

4

— conditions on the volume of feed
production;

— the balance of nutrients and the
structure of diets for feeding farm
animals;

— conditions for the amount and
calculation of production costs and
annual payments of agricultural
producers for the production of
agricultural products (cost of raw
materials, remuneration of labor,
electricity, fuel and lubricants, costs of
management, freight transportation,
depreciation, costs of repairs and
maintenance, costs of feed production,
veterinary services, fertilizers and plant
protection products, insurance
premiums for unforeseen expenses, loan
servicing expenses, etc.) (Burda,
Frantsisko, Baranovskaya, Trubilin and
Loiko, 2016).

Conclusions and recommendations

As aresult of solving optimization problems, this
model determines the necessary volume of
material and technical support for agricultural
enterprises, sufficient to cover the costs
associated with the production of agricultural
products and raw materials so that their activities
are cost-effective and bring maximum profit
under these conditions.

As a result of forecasting the activities of the
subsystem “Agricultural enterprises”, it is
possible to obtain the forecasted volume of
material and technical support for agriculture,
which will allow more accurate, more detailed
planning of the volumes of state support for
agricultural producers, timely identification and
elimination of the deficit, and updating the
material and technical base of farmers.

Predicted volumes of crop and livestock
production allow us to assess the degree of
provision of the region’s population with food
products, industrial enterprises - agricultural raw
materials to load production capacities and
further processing.

The subsystem "Processing enterprises" is aimed
at collecting data on the forecast volumes of food
products obtained from the processing of
agricultural raw materials in order to provide
them with the population of the region, to
determine their deficit or excess.

The forecasting of food production volumes
should be carried out separately for each branch
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of the processing industry, since they differ reserves; the need to increase the raw material
significantly from each other in terms of the base, their lack indicates the need for the
nature of the processed raw materials, location in construction of new processing plants.

the region, capital intensity, technology for

producing the finished product, etc. The sum of The subsystem “Population of the region” is
the forecast production volumes for each selected designed to predict the necessary amounts of
industry will give the total amount of food food sufficient to ensure normal life, based on the
obtained (Kovaleva, Rusetskiy, Okorokova, norms of average per capita consumption of
Antoshkina and Frantsisko, 2018). food, as well as trends in the current population

of the region.
Based on the forecast volumes of agricultural raw

materials, the standards of its costs for the After collecting and processing all the necessary
production of 1 ton of finished products, the information, the result of the functioning of this
available production capacities of processing subsystem should be the volume of food products
enterprises, it is possible to obtain the forecast necessary and sufficient to meet the demand for
volume of food production. them in the forecasted population of the region
(Ostaev, Khosiev, Nekrasova, Frantsisko,
As a result of forecasting the subsystem’s Markovina and Kubatieva, 2019).
activities, regional authorities receive, on the one
hand, information on forecast volumes of food The aggregate result of the activity of the
production, and on the other hand, on the degree forecasting system under consideration should be
of congestion of production capacities of information on the degree of provision of the
processing enterprises, which makes it possible region’s population with food products in an
to understand the degree of efficiency of their use amount sufficient for normal life. The balance
and take measures to eliminate identified model of the degree of provision of the region’s
“bottlenecks”. The insufficient workload of population with food will look as follows (Figure
production capacities indicates the available 3).

Availability and receipt of R " Food expenzes A Food conzumption for | i

food for the period for the period the period
Food stocks at the beginning of Expmdi.tutu for Excess or
the period production, on-farm . shartage of
Forscasted crop production needs (for seeds, animal Per capita Projected food ifthe
and livestock production —| foed.ctc) ] — | COnSUMPLL opulation 1 .
Forecasted production Export to other regions on X of the — region
volumes of agricultural raw The consumption of standards region
materials processing products agncu.ltmal aw ] N
Import from other regions materials for processing

A S - A

Figure 3 - Balance model of the degree of food security in the region Compiled by the author
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