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AnHoTtauumsa: [InHamuka 4McrieHHOCTU pabOTHUKOB B CENbCKOXO3AWCTBEHHbLIX OpraHn3aumsix CBUOETENbCTBYET, YTO
KONMYECTBO TPYOOBLIX PECYPCOB, 3aHMMAIOLMX LAOMKHOCTU PYyKOBOAWTENEN M CneuvanuctoB, B LIEMOM MO CTpaHe
cokpatunoch 6onee yem B [ia pasa. KagpoBbiii MOTEHLMAN CENbCKOro X031MCTBa B NEpBYH ovepenb obecnevnBaeTcs
HanuyveM onpeaeneHHOro KonMYecTBa CTyOEHTOB, 0Oy4YatoLLMXCa MO CENbCKOXO3ANCTBEHHBIM HaMpaBneHnsM noaro-
TOBKW. AHanM3 OVHaMUKM MPUBELAEHHOTO KOHTMHIEHTA CTYAEHTOB BY30B MO OTpaciy Hayk «Cenbckoe XO3AMCTBO U
CenbCKOXO35IMCTBEHHbIE Haykny 3a nepwog, ¢ 2016 no 2020 rog nokassisaet, 4to no YMH(C) 35.00.00 Cenbckoe, necHoe
1 pbibHOE X03AMCTBO Temn pocta coctasun 7,7 %, no YIH(C) 36.00.00 BeTepuHapusi 1 300TexHUs noka3aTenu pocra
coctaBunu 4,3 %, B Lenom no Bcen otpacnu Hayk — 6,1 %. Ha Temn pocTta npMBeAeHHOro KOHTUHreHTa 3HaunTENbHOE
BMUSIHAE OKa3blBalT pe3ynbraTbl U BO3MOXHOCTM PErvoHanbHOW MONMUTUKM B 0BMacTM CenbCKOro XO35IMCTBa.
MocTpoeHHas aBTopamn Mogesb ¢ MKCUPOBaHHbLIMK 3hdeKTamMmn roBOPUT O TOM, YTO HA TEMM pocTa NPUBELEHHOIO
KOHTUMHIEHTa He BIUSIET TEMIM POCTa BaoBON 406aBNEHHOM CTOMMOCTM CEMbCKOro X03sMcTBa. Hanbonee BaxHbIM hak-
TOPOM SABMSIETCS KONMYECTBO NPeanpusiTuin, paboTaroLwmx B CENbCKOX03AMCTBEHHOM NPOU3BOACTBE, NP 3TOM BMSAHUE
3TOro paktopa B TekyLleM nepuoge b6onee 3Ha4MMo MO CpaBHEHUIO C NpeablayLwiMm. Temn pocta NpUBEAEHHOMO KOH-
TUHIEHTa CTYAEHTOB TEM BbILLE, YEM HIKE TEMM POCTa CENbCKOXO3ANCTBEHHbLIX NPEaNpUSTUA B PETVIOHE.

KnioueBblie cnoBa: Tpy0OBblE PECYPChI, CTYAEHTbI, CENIbCKOE XO35IMCTBO, POCT YMCna CTYAEHTOB, NPeAnpuUaTUs
[darta nocTynneHus ctaTtbu B pepgakuuio: 16 ceHTabpsa 2022 roga.
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Abstract: Figures on employment in agricultural organizations show that the number of labor resources occupying
the positions of top managers and specialists has decreased by more than two times. First of all, the human
resource potential of the agricultural sector is filled by involving the students engaged in agrarian specialties.
Analysis of the number of students at universities in the areas of «Agriculture and Agricultural Sciences» for the
period from 2016 to 2020 shows that the EGD(S) (enlarged group of directions and specialties) 35.00.00 Agriculture,
Forestry and Fishery growth rate was 7.7 %, for EGD(S) 36.00.00 Veterinary and Zootechnics growth rate was
4.3 %, and in general, for the entire branch of science it was 6.1 %. The growth rate of students is significantly
influenced by the results of the regional policy in the field of agriculture The fixed effects model shows that the
growth rate of the number of students is not affected by the growth rate of gross agricultural value added in the
region. The key factor is the number of enterprises operating in agricultural production, while the importance of this
factor in the current period is more significant than in the previous one. The growth rate of the number of students
is higher, when the growth rate of agricultural enterprises in the region lowers.
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Introduction

The issues of federal and regional policy bal-
ance in providing labor resources to agricul-
tural enterprises are complex and do not have
simple solutions. The demand for qualified spe-
cialists in agricultural enterprises remains high
due to the high level of migration of the rural
population. The provision of regions with labor
resources for agriculture depends on a set of
factors which we can summarize in three main
groups: state policy aimed at ensuring sustain-
able development of rural areas; state policy
to support agricultural producers and increase
their innovative activity; educational strategy
aimed at providing professionalization to rural
youth. These policies have specific features of
implementation at the regional level and de-
pend on: the rate of agricultural development
in the region; the contribution of agriculture to
the regional economy; the number of agricul-
tural enterprises, and the budgetary potential
of the region.

Dynamics in labor resources

Analysis of the dynamics of the number of
employees occupying positions of managers
and specialists in agricultural organizations
for the period from 2001 to 2019 shows that
the total number of labor resources in the
country among agricultural organizations in
the system of the Ministry of Agriculture of
the Russian Federation has decreased by more
than two times. At the same time, specific
structural changes took place in the education-
al level of the labor resources of agricultural
organizations. In 2001, the share of specialists
with higher education was 31.5 % of the total
number of specialists, while in 2019, it was
52.5 %. The rate of specialists with secondary
education in 2001 was 52.3 %, and in 2019 this
figure was 36.5 % (Table 1).

According to Rosstat, in 2020, for all types
of economic activity the average share of em-
ployees with higher education in the Russian
Federation is 35.4 %, and for “Agriculture,
Forestry, Hunting, and Fishery” the rate of
employees with higher education is 14.5 %,
which is the lowest ratio of persons with higher
education among all types of economic activity.

The total number of qualified graduates
with different levels of educational training
in 2020 is 1.5 % of the total average annual
number of employees in “Agriculture, Forestry,
Hunting, and Fishery” (4 554), which indicates
difficulties in human resources recovering even
due to the personnel movement in agricultural
organizations.

Table 1. Analysis of the dynamics in the number of employees
occupying positions of managers and specialists in
agricultural organizations in the system of the Ministry of
Agriculture of the Russian Federation for the period from
2001 to 2019 [Demishkevich, Karmazina, Khristenko, 2020]

Year

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Actually
employed,
persons

595 150,0
572 268,0
544 100,0
495 608,0
456 160,0
387 480,0
358 170,0
339 847,0
330 106,0
328 279,0
331 590,0
327 133,0
322 895,0
310 354,0
307 188,0
308 490,0
295 795,0
289 710,0
284 841,0

Including specialists

Total
number,
persons

499 010,0
482 223,0
459 559,0
422 468,0
390 022,0
335 939,0
312 935,0
298 368,0
292 174,0
286 514,0
288 659,0
286 440,0
274 545,0
289 984,0
270 667,0
269 773,0
262 616,0
257 786,0
253 531,0

of them
“oal | withbigher | Wi secondary
number of education education
employees persons % persons %
83,8 187 610,0| 37,6 | 311400,0 | 62,4
84,3 179 072,0| 37,1 | 303 151,0 | 62,9
84,5 173 946,0| 37,9 | 285613,0 | 62,1
85,2 161 820,0| 38,3 | 260 648,0 | 61,7
85,5 153 742,0| 39,4 | 236 280,0 |60,6
86,7 139951,0| 41,7 | 195988,0 |58,3
87,4 135789,0| 43,4 | 177 146,0 | 56,6
87,8 134 573,0| 45,1 | 1637950 | 54,9
88,5 140 212,0| 48,0 | 151 962,0 | 52,0
87,3 137 962,0| 48,2 | 148 552,0 | 51,8
87,1 141 333,0| 49,0 | 147 326,0 | 51,0
87,6 143 698,0| 50,2 | 142 742,0 | 49,8
85,0 140 566,0 | 51,2 | 133979,0 |48,8
93,4 158 737,0| 54,7 | 131247,0 | 453
88,1 146 519,0 | 54,1 | 124 148,0 | 45,9
87,4 149 745,0| 55,5 | 120 028,0 | 44,5
88,8 149 938,0| 57,1 | 112678,0 | 42,9
89,0 149 100,0| 57,8 | 108 686,0 | 42,2
89,0 149 673,0| 59,0 | 103 858,0 |41,0

Figure 1. Dynamics in the number of students in “Agriculture
and Agricultural Sciences” (35.00.00 Agriculture, Forestry and
Fishery, 36.00.00 Veterinary and Zootechnics)
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Dynamics in the number of students

Analysis of the dynamics in the number of students in
the “Agriculture and Agricultural Sciences” for the period
from 2016 to 2020 shows that the EGD(S) 35.00.00 Agri-
culture, Forestry and Fishery growth rate was 7.7 %, the
EGD(S) 36.00.00 Veterinary and Zootechnics growth rate
was 4.3 %, and in general, for the entire branch of science
it was 6.1 % (Figure 1).

Over the past four years, the growth rate of students’
number in the agricultural sciences as a whole and indi-
vidually in EGD(S) 35.00.00 and 36.00.00 has not differed
much from one another. However, if we consider the
dynamics of growth rates in terms of federal districts, we
will see more significant differences (Figure 2).

As a whole, all federal districts have a growing number
of students. From 2016 to 2020, the Volga (11.3 %) and Si-
berian (11.1 %) federal districts have the highest growth
rates in the number of students. The Southern (0.4 %),
North Caucasian (0 %), and Ural (2.9 %) federal districts
have the lowest growth rates. We can see that this growth
is due to an increase in the number of students in the field
of EGD(S) 36.00.00 Veterinary and Zootechnics.

The growth rate of the number of students of the EG-
D(S) 36.00.00 Veterinary and Zootechnics is significantly
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higher than that of the EGD(S) 35.00.00 Agriculture, For-
estry and Fishery in all federal districts, except the Far
Eastern. In the Far Eastern Federal District, the number
of students in EGD(S) 36.00.00 Veterinary and Zootech-
nics decreased, and the drop was 3.5 % while, in EGD(S)
35.00.00 Agriculture, Forestry and Fishery, we can see the
highest growth rate in the number of students by more
than 12 %. The highest growth rate for EGD(S) 36.00.00
Veterinary and Zootechnics is in the Volga Federal District
- almost 24 %.

A comparison of the agricultural development indica-
tors by federal districts and the growth rate in the num-
ber of students is demonstrated in Figure 3.

On average, the volume of agricultural production
in all federal districts increased by 29.3 %. However, in
the Ural Federal District, there were almost no chang-
es. The rural population decreased in all districts from
1 % to 2 %, and a slight increase was observed only
in the North Caucasus Federal District. The number of
agricultural enterprises decreased by about 20 % in
all federal districts, except for the Northwestern Fed-
eral District and the North Caucasus Federal District,
where the reduction reached 50 % and 40 %, corre-
spondingly.

Table 2. Dynamics of qualified workers training for “Agriculture, Forestry, Hunting, and Fishery” sphere,

thousand people (according to Rosstat)”

Training of qualified | Training of mid-level spe- Training of specialists with undergradu- | Total, thousand people

employees for en- cialists by educational orga- | ate and graduate degrees by educational

larged groups of pro- | nizations for the enlarged organizations of higher education and

fessions, thousand groups of specialties, thou- | scientific organizations in the enlarged

people sand people groups of specialties and training areas,

thousand people

2018 | 2019 | 2020 | 2018 2019 2020 2018 2019 2020 2018 | 2019 | 2020
Agriculture, Forestry, | 475 | 156 | 155 | 184 | 192 | 203 | 23303 | 2372 223 | 58,903 | 58,52 | 58,1
and Fishery
VeterlnarY and 0.4 0.3 03 32 3,3 4,0 8,4 8,5 8,4 12 12,1 | 12,7
Zootechnics
Total 17,6 | 159 | 158 | 21,6 22,5 24,3 31,703 32,22 30,7 70,903 | 70,62 | 70,8

* Russian statistical yearbook. Moscow, 2021.

Figure 2. The growth rate of the students of higher education institutions in “Agriculture and Agricultural
Sciences” in 2020 in comparison with 2016 by federal districts (35.00.00 Agriculture, Forestry and Fishery,

36.00.00 Veterinary and Zootechnics)
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Analyzing the trends
The analysis of trends in agricultur-
al development and the number of
students does not provide any visual
conclusions regarding general devel-
opment patterns. In this regard, the
need to use econometric models has
arisen.

The analysis of the dynamics in
the number of students in EGD(S)
35.00.00 and 36.00.00 was conduct-
ed on two key factors:

e the growth rate of gross value add-
ed created by “Agriculture, Forest-
ry, Hunting, and Fishery” in the
current and previous year in the
region to the gross value added
created in the Russian Federation
in the present and earlier year (TR_
dobav_st _sx);

e the growth rate of enterprises relat-
ed to “Agriculture, Forestry, Hunting,
and Fishery” (TR_chislo_pred, %).

The first factor considers the dif-
ference between the regions in agri-
cultural development in the Russian
Federation in natural conditions, and
the second factor indirectly charac-
terizes the attention to the agricul-
tural development in the region. Both
factors allow us to assess in an aggre-
gate form the effectiveness of state
policy in agriculture by regions of
the Russian Federation and consider
their impact on the growth rate of the
number of employees.

Table 3 shows the simulation re-
sults for the number of students in
the EGD(S) 35.00.00 Agriculture, For-
estry and Fishery.

According to the simulation re-
sults, we can conclude that the
growth rate of the number of stu-
dents in EGD(S) 35.00.00 Agriculture,
Forestry and Fishery is significantly
influenced by the results of regional
agricultural policies; also, we found
that the model with fixed effects is
preferable to the model with ran-
dom effects and the combined model
(based on three types of testing).
The created model with fixed ef-
fects shows that the growth rate of
the number of students in EGD(S)
35.00.00 Agriculture, Forestry and
Fishery is not affected by the growth
rate of the gross value added of agri-
culture in the region, both in the cur-
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Table 3. Results for all types of models for the growth rate of the
number of students in EGD(S) 35.00.00 Agriculture, Forestry, and

Fishery
Combined model | Model with fixed effects Model with random
effects
Constant 156,203*** 232,284** 163,545***
TR_chislo_pred -0,14475 -0,40374*** 0,17805
TR_chislo_pred_1 -0,59369** -0,76555** -0,60523**
TR_dobav_st _sx 0,058863 -0,12410 0,041532
TR_dobav_st _sx_1 0,077458 -0,065482 0,066205
Test for the difference 1,05183e-008
of constants in the (The model with fixed
groups (p-value) effects is preferable to the
combined model)
Breusch-Pagan test 0,302575

(p-value)

Hausman test (p-value)

(the combined model
is preferable to the
model with random
effects)

0,219931

(the model with fixed
effects is preferable
to the model with
random effects)

Table 4. Results for all types of models for the growth rate of the
number of students in EGD(S) 36.00.00 Veterinary and Zootechnics

Constant
TR_chislo_pred
TR_chislo_pred_1
TR_dobav_st _sx
TR_dobav_st _sx_1
Test for the difference
of constants in the
groups (p-value)
Breusch-Pagan test
(p-value)

Hausman test (p-value)

Combined Model with fixed effects
model
189,022*** 187,982***
-0,56989*** -0,54174***
-0,30760 -0,06312
-0,13765 -0,20783
-0,019429 -0,17523

5,03324E-041
(The model with fixed effects

is preferable to the combined model)

Model with
random effects

185,771
-0,56968***
-0,23269
-0,138123
-0,053856

0,002529

0,73225

Figure 3. Growth rates of regional agricultural indicators and growth
rates of the number of students in “Agriculture and Agricultural
Sciences” from 2017 to 2020 by federal district (35.00.00 Agriculture,
Forestry and Fishery, 36.00.00 Veterinary and Zootechnics)
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rent and in the previous year. The key factor is the num-
ber of enterprises working in agricultural production,
while the importance of this factor in the current period
is more significant than in the previous one. If the growth
rate of agricultural enterprises is high in the region, then
the higher growth rate of the number of students. The
more large agricultural enterprises there are in the re-
gion, the more job opportunities we have for graduates,
therefore the number of trained professionals is growing.

Conclusion

According to the simulation results, we can make similar
conclusions as for the model for EGD(S) 35.00.00 Agricul-
ture, Forestry and Fishery - the growth rate of students
in EGD(S) 36.00.00 Veterinary and Zootechnics is signifi-
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cantly affected by the results of the regional policy in ag-
riculture. Additionally, we found that the model with fixed
effects is preferable to the model with random effects and
the combined model (based on three types of testing). The
created model with fixed effects shows that the growth
rate of the number of students in EGD(S) 36.00.00 Veter-
inary and Zootechnics does not affect the growth rate of
the gross added value of agriculture in the region, both in
the current and in the previous year. The main factor is the
number of enterprises working in agricultural production,
and the influence of this factor is significant only in the
current period. As in the previous model, the more large
agricultural enterprises there are in the region, the more
job opportunities we have for the graduates, and thus the
number of trained professionals is growing.
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