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Abstract— Indicators for assessing the level of economic
security of the region provide an opportunity for a
comprehensive assessment of the development and stability of the
territory, its ability to withstand the influence of negative
external and internal factors. Studies show that there is currently
no generally accepted method of assessing the level of economic
security. Comparison of actual values of indicators with
threshold allows to judge dynamics of change of levels of
components of economic security of regions and to carry out a
comparative assessment of these components. Definition and
calculation of the integral indicator of economic security of the
regions comprising the Central Black Earth Economic Region, is
proposed by an original technique, allowing to assess the
dynamics of changes in the economic security in general, and to
determine the spectrum of threats at various components. The
integral normalized indicator gives an idea of some boundary
between the state of security and the state of insecurity of the
region from external and internal threats and allows to visually
compare the state of the regions among themselves.

Keywords: economic security, Central Black Earth Economic
Region, integral indicator of economic security of the regions,
spectrum of threats

I. INTRODUCTION

The Central Black Earth Economic Region (CBEER) is
one of 12 economic regions located in the European part of the
Russian Federation. The Central Black Earth Economic
Region includes five industrial and agricultural regions:
Voronezh, Belgorod, Lipetsk, Kursk and Tambov.

In 2017, the total population of the CBEER was 7206.7
thousand people, an area of 167.7 thousand km2. District
population density is one of the leading in Russia.

The advantage of the location and the provision of
important resources is successfully complemented by a
developed transport infrastructure and the powerful industrial,
ferrous metallurgy, machine-building and electric power, as
well as high agricultural potential.

The level of economic security of the region can be
characterized by certain quantitative and qualitative criteria,
which may reflect the political, economic and social stability
and the stability of the region as well as its ability to withstand
internal and external threats.

During the last two decades, numerous practical
assessments of the levels of economic security of the regions
have been carried out [1-12]. In the study, we used the most
common and frequently used indicators.

The determination of threshold levels of indicators of
economic security of regions is a separate scientific task.
Various authors offer their own versions of these values. To
determine the economic security indicators of the CBEER, the
threshold levels established by the expert assessment method
were used. Of course, that was on the threshold levels of
economic security indicators values will ultimately depend on
the values of the relevant indicators

Il. RESEARCH METHODS

To determine the level of economic security, we propose a
comparison of actual values with the corresponding threshold.
It is assumed that the level (yi) can take a value in the interval
[-1; 1], where Y; = 1 implies the highest level of security for
the regional economy, absolute security, maximum strength
in this aspect, and Y; = -1 means the lowest level of economic
security, its maximum risk in this area. When Y; = 0, we will
talk about the borderline value of economic security; it arises
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when the threshold value of the indicator coincides with its
actual value and is critical.

The proposed methodology for calculating the level of
economic security will be different for the indicators in which
the threshold values are the maximum (in the tables marked
with "no more™) and minimal (in the tables marked with "at
least™). Further, the order of calculation will also be different
according to the actual parameter at a threshold or
discrepancy. Formulas for determining the level of economic
security are presented in the Table I.

TABLE I. DETERMINING THE LEVEL OF ECONOMIC SECURITY
Threshold value Threshold value
"at least" "'no more"'
I:ﬁe::éﬂs t\:) a{ﬁ: Yi = 1- (threshold | Y; = 1- (actual value) /
threshold value) / (actual value) (threshold value)
Actual value Y; = (actual value) / | Y; = (threshold value) /
does not match
threshold (threshold value) - 1 (actual value) - 1

Estimates of the integral level of economic security is a
simple arithmetic average of the values of particular indicators
that characterize the various aspects of the economic security
of the region:

Y, M

_ Zin=1 Yi
n

Yj - integral index of economic security of the j-th region;
Yi - i-th partial indicator of the economic security of the j-th
region; n - is the number of indicators in the calculation.

I1l. RESULTS

The results of the calculation of the values of the economic
security indicators of CBEER by components are presented in
tables 11-XI.

The results of calculating the integral indicator of the level
of economic security of the regions are shown in table XII and
illustrated in figure 1. The table also determines the rank
(place) of the region by its level of economic security.

TABLE II. GROSS REGIONAL PRODUCT PER CAPITA
Level of
Indicator value, rubles? economic
Region security
2015 2016 2017 | 2015 | 2016 | 2017
Threshol
d values | 4 9098 | 472050 | 510253 | - . -
(national
average)
i%'%%md 447620 | 469922 | 506421 | -0.003 | -0.005 | -0.008
Voronezh | 345667 | 350098 | 370610 | -0.231 | -0.258 | -0.274
region
E;:Z'r‘] 301243 | 323149 | 346340 | -0.329 | -0.315 | -0.321
';;gfgﬁk 388075 | 418328 | 431821 | -0.136 | -0.114 | -0.154
Iez’;’oao" 300290 | 284834 | 289847 | -0.331 | -0.397 | -0.432
CBEER | 356550 | 369266 | 389008 | -0.21 | 022 | -0.24
average
Awww.gks.ru
TABLE IlI. FIXED INVESTMENT
Level of
. Indicator value, %° economic
Region security
2015 2016 2017 | 2015 | 2016 | 2017
Threshold | 20 20 20 ) ) )
values
Belgorod | 19.62 | 1834 | 1629 | -0.02 | -0.08 | -0.19
region
Voronezh | 2626 | 2857 | 2946 | 024 | 030 | 0.32
region
Kursk 2062 | 2326 | 2272 | 003 | 014 | 012
region
Lipetsk 2414 | 2516 | 2698 | 017 | 021 | 026
region
Tambov | 3329 | 31.32 | 30.68 | 040 | 036 | 0.35
region
CBEER | 2479 | 2533 | 2523 | 016 | 018 | 017
average
Awww.gks.ru
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TABLE IV. ACCUMULATED DEPRECIATION OF FIXED ASSETS TABLE VI. THE SHARE OF UNPROFITABLE ENTERPRISES
Level of Level of
Indicator value, %? economic Indicator value, %? economic
Region security Region security
2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017
Threshold 60 60 60 R R R Threshold
value values
Belgorod | 46.9 48.2 47.6 022 | 020 |o021 (national | 328 295 319 - - -
region average)
Voronezh | 445 | 46.3 40.4 026 | 023 |033 Belgorod
region region 27.1 273 27.8 0.17 007 | 013
Kursk 51.7 515 50.5 0.14 0.14 0.16
region ?g‘g’zgﬂem 24.9 25.4 26.4 024 | 014 | o017
Lipetsk | 52.6 55.7 55.8 012 | 007 | 007 Kursk
region region 29.7 275 315 0.09 0.07 | 001
Tambov | 58.1 60.4 60.6 003 | -001 |-0.01 Lipetsk
region region 255 25.6 30.5 0.22 013 | 0.04
CBEER | 50.76 | 5242 |[5098 |015 |[013 | 015 Tambov
average region 25.4 25.1 29.6 0.22 015 | 0.07
Awww.gks.ru
;:VBe'fagE 2652 | 2618 | 2016 | 049 | 011 | 009
Awww.gks.ru
TABLE V. THE VOLUME OF INNOVATIVE PRODUCTS, WORKS AND
SERVICES AS A PERCENTAGE OF THE TOTAL VOLUME OF GOODS, WORKS,
SERVICES TABLE VII. UNEMPLOYMENT RATE
Level of Level of
Indicator values, %* economic . o evel of
Region security Indicator value, % economic
Region security
2015 2016 2017 2015 2016 2017
Threshold 2015 2016 2017 2015 2016 2017
esho 8.4 85 7.2 - - -
values Threshold 5 5 5
Belgorod value - - -
region 5 7.3 11.6 -0.40 -0.14 0.38 Bel d
Voronazh ree %‘;‘ro 41 4 39 018 | 0.2 0.22
region 12.4 5.9 6.1 032 | -031 | -0.15 vg .
Kursk ) OTOEGZ 45 45 43 0.1 0.1 0.14
region 6.2 7.6 8.4 026 | -0.11 | 0.14 ég'ok
Lingtsk urs 4.2 43 41 016 | 014 | 018
region 123 105 9.3 032 | 019 | 0.23 rLe_g'Ot”k
Tamboy Ipets 41 4 3.9 018 | 02 0.22
region 6.1 45 7.9 027 | -0.47 | 0.9 ?g'ot:‘
CBEER h am n°" 4.6 45 44 008 | 0.1 0.12
average 8.4 7.16 8.66 006 | -0.17 | 0.14 é’gE’ER
Awww.gks.ru average 4.3 4.26 4.12 0.14 0.15 0.18
Awww.gks.ru
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TABLE VIII. THE RATIO OF THE AVERAGE WAGE AND LIVING WAGE TABLE X. CONSUMER PRICE INDEX
Level of Level of
Indicator value, %? economic Indicator value, %2 economic
Region security Region security
2015 2016 2017 | 2015 | 2016 | 2017 2015 2016 2017 | 2015 | 2016 | 2017
T w0 |- o
Belgorod (national 1129 1054 102.5 ) ) )
g 4142 | 4082 | 395 015 | 014 | o011
region average)
Voronezh | 472 | ao74 | 4023 | 020 | 044 | 043 Belgorod | 1114 | 1044 | 1015 | 0013 | 0009 | 0010
region region
Kursk 4298 | 3527 | 3587 | 019 | 001 | 002 voronezh | 4156 | 1055 | 1015 | -0.006 | -0.001 | 0.010
region region
Lipetsk 4234 | 3865 | 3881 |017 | 009 | 010 Kursk 1139 | 1058 | 1021 | -0.009 | -0.004 | 0.004
region region
Tambov | 405 | 3717 | 3662 | 013 | 006 | 0.04 Lipetsk 1121 | 1046 | 1023 | 0.007 | 0.008 | 0.002
region region
CBEER | 45112 | 3853 | 38206 | 017 | 009 | 0.08 Tambov | 4157 | 1052 | 102 0.002 | 0002 | 0.005
average region
www.gks.ru CBEER 1 11574 | 1051 | 10188 | 0001 | 0,003 | 0.006
average
Awww.gks.ru
TABLE IX. THE POPULATION WITH CASH INCOMES BELOW THE
SUBSISTENCE LEVEL (OF THE TOTAL POPULATION)
TABLEXI.  FUNDRATIO
Level of
Indicator value, %? economic Level of
Region security Indicator value, % ? economic
2015 2016 2017 2015 | 2016 | 2017 Region security
201 201 2017 | 201 201 2017
Treshald | : . _ _ _ 015 016 0 015 016 0
value Threshold 8 8 8 ) ) )
2”%?{“ 85 8.2 7.9 018 | 015 | -0.11 ‘éae'luf)rod
Vgrn . o i%n 133 13.9 136 040 | -042 | -0.41
reoignez 93 9.3 9.1 025 | -025 | 023 Vgronezh
Kg % recion 155 151 14.1 048 | -047 | 043
re“:fm 102 103 102 031 | -032 | -031 KSrsk
L.g o region 12.4 12.4 118 035 | -035 | -0.32
re'pieo 2 9.1 9 858 023 | -022 |-0.20 Lig oK
Tgmb repion 13.1 132 132 039 | -0.39 | -0.39
otV 107 106 105 035 | 034 | 033 Tfmbov
CgEER roqion 126 128 123 037 | -038 | -0.35
avorage | %56 9.48 93 026 | -026 | -0.24 CSEER
A g average 1338 | 1348 | 13 -0.40 | -0.40 | -0.38
www.gks.ru
TABLE XIlI. LEVEL OF ECONOMIC SECURITY
Indicator value Range
Region
2015 2016 2017 | 2015 | 2016 | 2017
Belgorod | 545 | 0038 | 0012 | 3 2 2
region
voronezh | o9 | 0.047 | -0.013 | 1 3 3
region
Kursk
region -0.083 | -0.074 | -0.050 | 5 4 4
Lipetsk | 005 | 0,003 | -0.005 | 2 1 1
region
Tambov | 054 | 0102 | -0.057 | 4 5 5
region
CBEER
average 0.025 | -0.053 | -0.023 | - - -
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Fig. 1. The spectrum of threats of regional economic security

In the figure, security zones are presented in the form of a
spectrum that changes its color from red to violet. If the
integral indicator falls into the green zone, this means that the
region is in a borderline state to the security aspect. The
yellow zone means a significant threat to economic security,
the red zone catastrophically requires the attention of the
authorities. And vice versa, the blue zone means a certain
margin of safety, the blue one means the average level, and the
violet one means the complete absence of risk at the moment.
Each zone may have its own set of actions, depending on the
specifics of the indicator or region.

IVV. DISCUSSION

In our calculations, we used the most well-known
indicators, such as the following.

An aggregated indicator of the economic activity of a
particular region is the gross regional product (GRP), which
characterizes the process of production of goods and services
for final use [13; 14]. The more successfully a particular
region develops, the higher the value of this indicator will be,
providing positive dynamics for the development of not only
the trade and economic, but also the social sphere.

An analysis of the causes of unemployment is an important
tool for the formation of programs and measures aimed at
ensuring the employment [15; 16]. It is an effective activity of
the working population provides a sustainable economic
growth of the region.

The ability of the population to provide themselves with
basic necessities, food, payment of bills, etc., depends on the
level of nominal wages. The higher the level of wages in the
region, the more citizens tend to enter its territory to get a job,
thereby developing the labour market [17; 18].

Advances in Economics, Business and Management Research, volume 131

One of the most important indicators to assess the
prospects for the development of the region is the volume of
investment in fixed assets. As practice shows, investment
resources are a priority factor for the development of real
production, trade, business and social infrastructure [19; 20].
The greater the investment potential a certain region
possesses, the better the material base and development of the
transport network, the administrative apparatus of the region
works better in matters of strategic cooperation with large
business, and the quality and qualification of labour resources
are higher.

The number of indicators can be extended, which will
more accurately determine the level of economic security.

V. CONCLUSION

In our opinion, the obtained values of integral indicators of
economic security of the regions of the CBEER reflect the
phenomena and processes that have occurred in the economy
of these regions. The proposed method of assessing the level
of economic security has a number of advantages:

o it allows to bring absolute values of indicators to the
normalized values by means of which it is possible to
compare level of safety on different regions among
themselves;

e indicators clearly reflect the level of security or
insecurity on the component;

o the mathematical apparatus of the technique is
accessible and has simplicity and clarity of calculation
and interpretation.

Thus, the presented approach to the assessment of the level
of economic security of the regions gives, on the one hand, the
opportunity to assess the dynamics of changes in the economic
security of the region as a whole, and on the other — to
compare the levels of security of different regions among
themselves.
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