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THE POSSIBILITIES OF THE RUSSIAN REGIONS CAPACITY
INCREASING UNDER THE EXTERNAL THREATS:!

Managing of using and developing the Russian regions potential under the terms of economic sanctions
from foreign countries require prior modeling of the results of decisions made to identify the most signifi-
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cant areas of management actions. The main aim of the paper is to study the possibilities of cognitive mod-
eling methods in the process of assessing the consequences of external threats to regional economies and
the subsequent generation of solutions that are foreground in the terms of regions total potential increas-
ing. On the basis of developed cognitive model, the analysis of interconnected impulsive processes in man-
aging the region’s economic potential was made, which demonstrates the possibilities of using this model to
predict the possible trends of development of the situation within the implementation of the specific manage-
ment decisions. Sequence of the procedures conducted in the framework of the model allows to define the pri-
ority and the importance of the impacts on the development of the region’s internal potential under the ex-
ternal threats. As well as to assess the necessity and adequacy of the stimulating and regulatory manage-
ment measures application, due to the changes of the key factor of the model in order to prevent undesira-
ble changes of the target factors and, in contrary, to improve them. Presented tool is universal and can be

adapted to the specific regional conditions and specific “threats.”

Keywords: economic potential of the region, the cognitive model, external threats, impulse modeling

The ongoing processes of the progressive es-
calation of the economic pressure on Russia by
the United States and several European coun-
tries, caused by the present political situation in
Ukraine, along with the questions of assessing the
possible damage that may be incurred by the na-
tional economy, also affect the important problem
of identifying of the economic growth’s potential
in the regions under the influence of the economic
sanctions. The most likely external threats from
the Western countries are:

— embargo (restrictions) on the import of the
strategic goods and resources to Russia: pharma-
ceuticals, food products, technologies, and equip-
ment, etc.;

— establishing of an embargo on the energy re-
sources supplied from Russia;

— reduction of the investment into Russian
economy;

— freezing of the of the Russian investors’ de-
posits, including state-owned companies.

It is necessary to note that the vulnerability
to external sanctions of the Russian economy, as
it was noted by S.Y. Glazyev during the Moscow
Economic Forum held on 26-27 March 2014,
mostly caused by the fact that the strategic orien-
tations of its development in the recent years have
been aimed at achieving the goals of world globali-
zation to the prejudice of domestic state develop-
ment goals. Definitely, the disruption of the eco-
nomic ties between Russia and the West countries
in the short term can lead to the significant finan-
cial and economic losses. At the same time, on the
background of the external threats, which are an-
other signal of the need to change the course of
export-oriented development, Russia has an op-
portunity to develop the fundamentally new para-
digm of the development, that is aimed to the re-
alization of the import substitution strategy by
building and effective implementation of the in-
ternal potential of Russian regions. It appears that

the main features of its capacity in the framework
of this strategy are related primarily to the gradual
Russian economy reorientation to non-commod-
ity model of development and can be expressed as
follows:

— the growth of intellectual rent, because
the non-commodity manufacturing leads to the
growth of human potential, “creates the demand
for the qualified and creative staff, and the con-
ditions for the emergence and implementation of
the innovations, the conditions for technological,
social, demographic progress, the request to im-
prove the human environment” [2];

— the growth of the innovative incomes and
added value in knowledge-intensive industries;

— the improvement of the commercialization
level of the national scientific research, and of the
scientific research results by reducing the propor-
tion of foreign equipment and technologies;

— the inflow of the national business invest-
ments into the Russian economy as the result of
increased risk of freezing deposits abroad.

It is difficult to evaluate the impact of economic
sanctions of the certain types of external threats
on changing of the economic potential of the re-
gions. This can be explained by the existing dom-
ination of the significant amount of non-quanti-
fiable regularities. Simultaneously, the individual
effects which are arising as the result of the eco-
nomic restrictions introduction, are quantifiable,
that allows to integrate into a single model the
emerging causal relationships, to identify current
problem’s areas and the most vulnerable sectors
of the regional economy due to the changes in en-
vironmental factors, to develop appropriate man-
agement impacts on the elimination of the nega-
tive effects and using the opportunities provided.

We emphasize that the paradigm of the man-
agement of the national economy development in
terms of the risk of possible economic sanctions
introduction should be based on understanding
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that such sanctions are not only the threats, but
also the resources for the further development.
This concept of the external threats perception
should be based on a new regional economic pol-
icy in Russia, which is focused on modernization
and innovative development of its non-oil econ-
omy sector. At the same time, it is crucial to iden-
tify priorities for the state influence on the eco-
nomic potential within individual areas according
to the specific regional determinants.

One of the methods that allow fixing such in-
fluence in the form of a formal model is the cog-
nitive approach which is used, as well known, in
studies of semistructured systems and processes,
but this method is not yet widespread in the prac-
tice of regional management.

The methodology of this research is based on
the papers by Atkin R., Axelrod R., Eden C., Leg-
rand J., Warren K. [3, 4, 5, 6, 7] Gorelova G.V.,
Kakatunova T.V., Zhuzhginoya I.A., Kochkaro-
va A.A., Salpagarova M.B. [8, 9, 10, 11, 12, 13, 14],
which show the possibilities of using the cogni-
tive modeling approach for regional systems, con-
siderable attention is paid to the modeling meth-
odology, but the capabilities of the model are not
demonstrated in them. In contrast of the named
researches, this research demonstrates the prac-
tical use of the cognitive modeling techniques as
a base of making specific management decisions.

The research was conducted according to the
following stages of cognitive modeling:

— formalization of the goal setting process;

— construction of the cognitive map, which is
based on the system structuring;

— impulse modeling;

— interpretation of the modeling results.

For the construction of the cognitive map, the
next concepts of the system-functional model
have been highlighted.

Public authorities is highlighted, including the
regional offices of the federal government and
the regional authorities of the subjects of Russian
Federation. In the context of import restrictions
of the high-tech products the public authorities
by the regulatory impacts can influence on the de-
velopment of the real sector of the region econ-
omy significantly, including its science and tech-
nology base, by setting the priorities in the budget
allocation, determining the measures of the state
support.

Institutional environment of the region is
highlighted, because the state of the institutional
environment determines the efficiency of invest-
ment in the real economy sector, as well as the
forms and technologies of cooperation between
business and research organizations.
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Another group of factors, which have influence
on the region internal potential associates with
the functioning of the real economy sector, the
level of which is influenced by the volume and na-
ture of the investment, as well as the innovations
market, and besides the real sector companies play
the leading role in the formation of the supply of
innovative products and technologies. Investment
activity of economic entities is largely determined
by ongoing regional financial and credit policies,
and the development of the innovation market is
inextricably linked to the level of scientific and
technical potential of the territory.

It also seems appropriate to mark in the cog-
nitive model the block of regional risks. This is
connected to the fact that the possibilities of
the regional potential increasing, especially in
the innovative sphere and modernization of the
real sector economy, directly correspond to the
specific regional factors and the conditions of
development. In this case, the functional con-
nections between the certain types of regional
risks and other concepts of a cognitive map can
be both direct and reverse. Thus, the level of in-
novation and investment activity of companies
is largely determined by the level of environ-
mental uncertainty of business development in
the region. On the other hand, the implementa-
tion of commercial investment projects (due to
the systemic character of their functions) leads
to increasing of the functional stability of the
regional system, and to the reduction of the re-
gional risks level.

In general we can note that the regional deter-
minants that contribute the specificity of influ-
ence and provide opportunities for the economic
development of the region, which are adminis-
tered by economic sanctions, occur within the
characteristics of all these concepts of the cogni-
tive map.

The list of indicators, which characterize the
subject area of the research, as well as the func-
tional dependencies of vertices of the cognitive
map, is shown in the Table 1. This list is not ex-
haustive and may be supplemented and adjusted
by considering the specific regional factors, as well
as research purposes.

The purpose of the developed system-func-
tional model is to study the possibilities of the
region internal capacity-building in terms of the
adoption of the economic sanctions through con-
trol actions by public authorities on the basis of
determining the nature, strength and scale of
emerging positive and negative effects. The tar-
get factors of the model are distinguished by the
internal potential of the region, the real sector of
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Table 1
Characteristics of problem situations in the regional economy, which are defining the cognitive model
«Top» of the cognitive Factors and indicators Functional
map dependence

Total internal capacity

of the region

the gross regional product;

the level of employment;

incomes and costs of the regional budget;

the proportion of the own incomes of the consolidated budget of the
region in its total costs;

innovative potential;

investment potential;

capitalization of resource potential

X,x,€X,i=Ln,

Public authorities

regional policy;

orientation on the support of the real sector of economy;

target programs for supporting the development of the real sector of the
economy;

the presence of government guarantees for lending the projects of the real
economy sector;

the presence of the public-private partnership projects in the real economy
sector

X,,xy € X,,i=1n,,

Institutional
environment

the legal regulation;

the development of innovation infrastructure;
activities of the institutions for the development;
other indicators

i .
X,,x,eX,,i=1n,,

Financial and credit
environment

forms and technologies of financing the projects of modernization in the
real economy sector;

the level of development of the infrastructure financing into the innovative
projects;

indicators of venture investment;

availability of the project financing system

X, x,eX,i=ln,,

Innovations

innovative activity of the enterprises;
sectorial structure of the innovation activity sphere

X,xieX,i=Ln,

Investment

the total volume of the investments in the region;

the share of the residents’ investments into the regional economy in their
total value;

sectorial structure of investments;

the volume of investments into the innovation

X x,€X,,i=Lng,

The real sector of
economy

demand and supply;

capacity and saturation of the regional market;
the structure of industrial markets;

the share of exports and imports

the share of innovative produced products

the number of advanced technologies used

X,,x,eX,,i=Ln,

Scientific and technical

potential

the change in the intellectual rent;

the share of high-tech industry;

the level of the national R & D commercialization;
the number of national patents and engineering

i .
X, x, € Xy,i=1ng,

Regional risks

economic;
investment;
legislative;
social;
environmental

Xy, x5 € Xo,i=1n,,

Economic sanctions

embargo (restrictions) on the import of the strategic goods and resources to
Russia: pharmaceuticals, food products, technologies and equipment, etc.;
establishing of an embargo on the energy resources supplied from Russia;
reduction of the investment into Russian economy;

freezing of the of the Russian investors’ deposits, including state-owned
companies

i .
X10>x10 EXIO,I —1,7110,

OKOHOMMUKA PETMOHA N21 (2015)



100

COUMANBHO-2KOHOMUYECKWE MPOBJIEMbI PETMOHA

K.

VS _Tie /real>-sector
_~ of eccno"t\ T

-

i -1 .%o
& -1.00 ~ -1.0o-
_~"1.00 '=1.00 -
f.z‘;’ p— _———'_"_O
~ — " 3 ¥-_Reg*cnal risks
7 1.00 V10 Eccnom* s nct*o &
V1l Public aut ties ¢' ¢ 'sa Lo \
IIr "_2\‘90'.’ \
% o [
| J Zo =-1.00 v-q1.00
/ / e ? \
*:.nn Yi.00 p’ B 2 e TU 1
/ 4 .- 00 V3 lrdnpvations P-4
/ % / : 1.00 g0 T
7 et | X.1.00 A
J S sttt Ve ,xn vestment
/ ,_."‘.' __[ i /
| e LT
/ .ol " ; 1.00 /
e -] P00 +, 00 /
o~ [ A e % g
V2 Institutionat— —t_ Yl |1.00 'y’ 1.00 /1.00
en n."cn:"eni T —— | ~/£.,00 /
/ / 1.00 e __| / <y
/ — 7 /f
9 ."I_."' N '..’_./ —u___o
o A \ V7 Financial and
vVé Total ‘n°evnal—*hga_ho — credit environment

capacity of the region

V4 Scientific and
technical

potential

Fig. 1. Cognitive map

economy and innovation, due to their priority in
the transition of the Russian economy to the non-
oil model, which is based on the capitalization of
the domestic resources capacity in the region, as
well as on the goals of innovatization and mod-
ernization of its non-oil sector.

The proposed model does not attempt the op-
timization of the target factors such as maximiz-
ing the internal potential of the region. The main
challenge is to solve the problems of necessity and
appropriateness of the application of any stimu-
lating and regulatory management impacts due
to the changes in key factor of the model — “the
introduction of economic sanctions by foreign
countries” to prevent unwanted changes in tar-
get factors, but on the contrary, to contribute its
improvement.

The cognitive map, which presents the strong-
est dependence of analyzed processes, is shown in
the Figure 1. The model was built by using the pro-
gram system of cognitive modeling [15].

On the map the solid arrows indicate the “di-
rect” links between the next factors: the signal in-
crease on the one top leads to the response signal
increase on the other and vice versa, the decrease
of the signal on the one top leads to the response
decrease on the other. The dotted line arrows in-
dicate the “reverse” links, when the signal increas-
ing on one top leads to the response signal de-
crease on the other and vice versa.
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The constructed cognitive map allows to con-
duct the analysis of pulsed processes, which al-
lows to predict the possible development of the
situation in the region under the influence of the
economic sanctions. The pulse process model as-
sumes that the signal, which is proceeded to one
or more tops and extended in the form of the chain
generates a pulse process, amplifying or attenuat-
ing [16].

The matrix of adjacent configuration (R) of
the proposed cognitive map would be as follows
(Table 2).

The modeling of the economic sanctions im-
pact on the internal potential of the region can
be conducted by pulses. For this to the top of
“Economic sanctions” was given some pulse +1,
which actualizes the whole system of indicators. It
is assumed that the initial values of the all tops are
equal to zero. The rule of the distribution of the
process of disturbances on the graph can be pre-
sented as follows [10]:

x,(n+1)=x, (n)+2kllmll [x;(n+1)—x,(n)],

where x(n), x(n + 1) — the values of the indicator
on the top V within the simulation steps at the
moment t = n and follows itt=n+ 1, A — coeffi-
cient, which characterizes the sign «+» or «—», ©
the coefficient, which characterizes the influence
degree of the top V, parameter on the top V; pa-

WWW.ECONOMYOFREGION.COM



L. G. Matveyeva, Y. V. Mikhalkina, O. A. Chernova 101

Table 2
The matrix of adjacent configuration
V1|V2|V3|V4a|V5|Ve|V7|V8| V9| V10
vifof1{0(0]|1(0]|0O[|O0O]|O0] O
v2ziofoj|1jo0j0f1|1|1]|-1f0
Vifojojo|1]0|1]O0]|1 0
V4l 00| 1]0O|0]1]0]1 0
R=|V5|-1|{0|0]O]|]O|1T|0]O0O]|-1] O
vefo|fO|1|1|1[0)J0O|O0|O0O]| O
vZifiolo|O|O|lO|O|O|1]|O 0
vfofo|1(1(0[0)0|0|-1|0
vofofo|O|O|-1/O0)O0O|-1/0]| O
viol1|0|-1|]0|-1|0|-1]|-1]1 0

rameter (determined by an expert way or by using
statistical methods).

The set of pulse processes at all the tops sug-
gests the conclusion of the possible scenarios of
the system development. To do this, on the top
graph V10 «Economic sanctions” there was given
some pulse +1 (q10 = +1).

We note that in solving the problem of fore-
casting of the possible situation changes, which
characterizes the state of the regional economy
under the impact of economic sanctions, mode-
ling cycles, which are indicated on the x-axis, must
be tied to the time. In this research this problem
has not been set. It is only matter of the descrip-
tion of the possible development trends of the
analyzed situation. The axis of ordinates denotes
the changes proportions of the initial pulse +1. In
the case of using of the quantitative descriptions
of the relationships between the tops on the y-axis
it is possible to reflect the absolute variations of
the indicator.

Figure 4 shows the results of possible situation
development in the economic system of the region
in terms of the economic sanctions within the suf-
ficiently simplified conditions. However, obtained
model trends in the whole do not contradict to
those observed. Thus, the introduction of eco-
nomic sanctions leads to undesirable and, start-
ing from the second modeling cycle — to the rapid

V1 Public authorities
-------- V2 Institutiocnal environment
— - — - V3 Innovations V4 Scientific and technical potential
‘ -------- VS The real sector of economy _
— - — - V6 Total internal capacity of the region
.00 , ,
2.40 : T
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e [ e VR (i .13
—24.00  f--eereeeebemeobobaeeittaaa -21.38
280,60, Aeeibuseibesnatoasstsvmat hnntunnal -28.50
-37.20  Ae---reeeebesepessspesespoiesbeoood -35.63
=43.80) prmeopTresresiTpe—-spRsE sty -42.75
-50.40 -\ -49.88
=57:00" fozoapeensbemmakomeobomsa kel - -57.00 { -
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Fig. 2. the Script 1: increasing of the economic sanctions (q10=+1);Q1={q1=0,0,0,0,0,0,0,0, 0, +1}
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Fig. 3. Script N°2: the increase of the economic sanctions (q10 = +1) and the response impact of public authorities (q1 = +1); Q2 =
{q1=+1,0,0,0,0,0,0,0,0,+1}

deterioration of the indicators of the region inter-
nal potential, as well as to the growth of regional
risks. Simultaneously with the same cycle of mod-
eling the trend of the authorities and manage-
ment activity begins to develop, improvement of
the institutional environment, but with the rates,
that are not comparable with the rates of the in-
ternal regional capacity decline because of their
low rates.

Let us consider to what will lead the introduc-
tion of the response management actions from
the state on using and increasing of the internal
capacity of the region, as well as of the response
effects of one of its key components — financial
and credit institutions.

Figure 5 shows the results of computational
experiment that reveals how will change the in-
ternal potential of the region under the influence
of threat “Economic sanctions® (q10 = +1) and re-
sponse impact of public authorities (g1 = +1).

Obviously, that the target-oriented state in-
fluence on the increasing of the principal compo-
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nents of the internal potential of the area will al-
low the significant reduction of the regional risks
level, as well as will have a positive impact on the
state of the financial and credit environment. In
addition, the indicator “investment” will signifi-
cantly slow down that, according to recent official
statistics, is characterized by negative growth. It
should be also specifically emphasized that de-
spite of the fact that the whole trend of declin-
ing of the key components of the Russian re-
gions internal potential under the influence of
economic sanctions will not change, but its rates
will fall due to the target regulatory and manage-
ment influences from the public authorities of the
territories.

Regarding the influence of the response impact
of key components of the regions internal poten-
tial, in particular the financial and credit environ-
ment, on the introduction of economic sanctions,
in itself a change of state of this component does
not lead to noticeable changes in the value of the
region internal potential. Obviously in order to
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manifest this effect, it is necessary to change the
complex set of regional factors.

Figure 6 shows the change of the internal po-
tential of the region under the influence of the
threat “Economic sanctions” (q10 =+1) and the re-
sponse impact of the financial and credit environ-
ment (q7 = +1) (figure 7).

These examples merely illustrate the possi-
bilities of using of the cognitive models in order
to develop solutions which will be most impor-
tant for regional development. Obviously that for
more adequate predict scenarios of the situations
development it is necessary to expand the cogni-
tive map by increasing the number of considered
“tops”, as well as to specify the connections be-
tween them.

Thus, the presented tool demonstrates the pos-
sibilities of using the analysis of pulse processes in
the framework of the cognitive models in order to
predict the possible trends of developments in the
economic system of the region in terms of the ex-
ternal threats within the realization of the specific
management actions. This allows to determine
the priority and importance of the effects on the
internal potential development of the region, to
justify and to estimate the necessity and the ade-
quacy of the certain management decisions adop-
tion not only to prevent unwanted changes in tar-
get factors, but rather to improve them. Proposed
tool is universal and can be adapted to specific re-
gional conditions and specific “threats”.
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