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Abstract — The analysis of the main vectors of the
development of the information and telecommunications sector is
objectively conditioned by the results of market transfor mations,
the increasing role of technological and information support of
various segments of the economy at the national level. The article
presents the results of assessing the level of development of the
information and telecommunications sector of the Russian
regions. Determining the leved of information and
telecommunications development in the constituent entities of the
Russian Federation requires the development of analytical
assessment indicators that reveal priority areas and constraints
at the regional level. The following groups of factors are
presented in the study: indicators of the level of human potential
provision; indicators of the level of use of information and
telecommunications technologies. The multidimensional data
array was processed using the analytical platform Deductor
Academic. The study was conducted on the basis of the
construction of an aggregate indicator used to assess the regions
of the Russian Federation in terms of the level of development of
the information and telecommunications sector of the economy.
The spread in the values of indicators for the main blocks is
revealed, which generally determines the significant inter-
regional differentiation. A complex of typological groups of
regions was formed in accordance with the rating of the
development level of the information and telecommunications
sector. The practical significance of the results obtained is that
they can be used to carry out transformations in the sphere of
strategic territorial management in order to improve the
performance of the information and telecommunications sector
of the economy. The direction of futureresearch isthe adaptation
of multidimensional classification methods to the study of the
information and telecommunications sector of the Russian
economy.

Keywords — information and telecommunication sector of the
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I. INTRODUCTION

The irformation and telecommunications sector is one of
the possible points of economic growth in the Russian
Federation. The development vector of the information and
telecommunications sector is formed in accordance with the
set of its basic elements, as well as state concepts and
programs of the federal level in the field of high technology
development, including in the information and
telecommunications sector. The state program of the Russian
Federation "Information Society (2011-2020)" [1] provides for
the development, widespread adoption and use of modern
information and telecommunication technologies by citizens,
business, state and municipal authorities. The strategy for the
development of the information technology industry in the
Russian Federation for 2014-2020 and for the future up to
2025 [2] was developed taking into account the provisions of
the Innovation Development Strategy [3], which provides for a
unified system approach to the development of the
information and telecommunications sector. In addition, the
adopted Information Society Development Strategy until
2030, as the main direction of improving the country's

economy considers precisely the information and
telecommunications sector [5].
The technical, technological, organizational and

managerial changes occurring in modern conditions related to
the dissemination of information and telecommunication
technologies cover practically all spheres of economic
activity, which determines the urgency of assessing the
dynamics and prospects for the development of this sector.

In connection with the presence of these changes in this
paper, the goal is to assess the regions of Russia in terms of
the level of development of the information and
telecommunications sector.
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Il. MATERIALS AND METHODS(MODEL) dynamism of changing the parameters of the market
. . nvironment and conjuncture.
To assess the development of the information and I
telecommunications sector, the authors proposed a nghe voll;xlme of communication services rendered to the population per
. . . . resident, rubles
methOdOIOgy based on the fOIIOWIng theoretlca_l prOVISIOnS' 1.2 Penetration of mobile radiotelephone communication (cellular) for 100
the information and telecommunications sector, its evaluatio people. population, units
is based on three interrelated basic factorg N1. 1.3 Telephone density of fixed communication (including payphones) per

) ! - A Indicators of| |100 population
(telecom munications, information tech n0|09y. human the level of | |1.4 The level of digitalization of the local telephone network in urban areas

development); Composition and number of factors determine used '715 The leyel of digitalization ofthe local telephone ngtwork in rural areas
the specifics of the development of the information angtelecommuni| 1. Ouigoing telephone comections local thousandmin.
telecommunications sector of the Russian economy In th cation .7 Outgoing connections of subscribers of mobile communication networks,

P L - technologies thousand min.
system of indicators, the priorities of the characteristics of th

1.8 The number of earth stations in satellite communications and
broadcasting in fixed-satellite service (FSS)

|nf0rmat|0n and teleco mmun |Cat|0n_S S_eCtor are shifted from 1.9 Number of subscriber stations (devices) connected to mobile
ensuring the availability of communication facilities, networks radiotelephone (cellular) communication networks per 1000 population
ioti : 1.10 Costs for technological innovation organizations, million rubles.
.and lCT’ that are CharaCt.erIStIC of the .fIrSt Sta:ges of 1.11 The volume of investments in fixed assets aimed at the acquisition of
informatization, the progressiveness of the information and information, computer and telecommunications equipment
telecommunications infrastructure, and the intensity of ICT , ,
2.1 Share of employed in the ICT sector, in the total number of employed
use. 2.2 The proportion of the employed population with higher professional
i education at the age of 25-64 years, in the total number of employed
The system for assessing the level of development of th =~ N2. population of the corresponding age group

information and te|eco mmu nications sector inCI UdeS indicator Indicators of | {2.3 The number of students of educational institutions of higher professional
the level of | |education per 10,000 people

integrated into three consolidated groups (f|g 1) human  []2-4 The proportion of students of general education institutions in the total
capital ]Zjopmaﬁon f stud fed 1 f d. 1
. . . . L .. S P i S i instituti S cati
Each group of factor®: contains primary indicatordis, provision || e total popultion L on o seconday vocations

which determine the aggl’egate index of the group fron 2.6 Proportion of organizations that conducted additional training for
different positions employees in the field of information and communication technologies (ICT)
p ) in the total number of organizations surveyed

Assessment of information and telecommunications _ _ , ,
. . . 3.1 Number of active mobile telephone subscribers using Internet access
development (state, dynamics and potential) of the subjects of services
the Russian Federation I’equireS ana|ytica| prOCGSSi ng - N3 3.2 Number of active subscribers of wireless terrestrial access to the Internet
primary indicators for the periOd from 2011 to 2015 [4] . . 3.3 Number of active users of satellite Internet access

Indicators of | |3.4 Number of active subscribers of fixed broadband Internet access

L . . the level of | |3.5 Number of active fixed Internet access subscribers
At the initial Stage! a ratlng scale is constructed based ¢ used 3.6 Proportion of households with access to the Internet from a home

the use of the scale interval method and assignment of ratil ;,rormation | |computer, in the total number of households (percent)

pOi nts for each indicator. technology 3.7 Pelrceptage of organizations using the Internet in the total number of
organizations surveyed

. . 3.8 Proportion of organizations that had a website on the Internet in the total
At the next stage, the aggregate |nd|catdrA"Q for number of organizations

. . . . . 3.9 Share of organizations that placed orders for goods (work, services) on

information, telecommunication factors and the human capital the Intemnet, in the fotal number of organizations surveyed

factor is calculated, and the rating of regions is calculated on

the basis of the additive scheme:

Fig. 1. Indicators for assessing the level of development of
| =3P 1) the information and telecommunications sector
Ali | . . . . .
= In this connection, for its generalized analysis, the
where P, - the rating of the region by a separate factoraggregate indicator, methods of comparative analysis and

. . o rating evaluation are used.
i —the number of the regiop;- the number of the indicator.

The formal-mathematical method for determining the

Eight federal districts and 83 constituent entities of the, ymper of groups of regions involves the use of the Sturgess
Russian Federation were included in their research: 4 mula:

regions, 21 republics, 9 territories, 1 autonomous region, 3 — —
autonomous areas and 2 cities of federal significance ) n=1+3,322igN |092N +1 2)
(Moscow, St. Petersburg). where n is the number of groups\ is the number of

s ) regions analyzed.
~ The system of indicators for the evaluation of the The value of equal intervals of the values of the indicator
information and telecommunications sector is intended n(s determined as follows:

only for more objective measurement, detailing or comparisa

of development levels, but it can also serve as i = Ko ™ Xin 3)
methodological tool for monitoring the dynamics of change: n
in the ICT sector at various levels of the economy. wherei — is the value of the indicator interval,

The information and telecommunication sector is X ey~ the maximum value of the indicator by region,

characterized by a complex structure of technologica X - the minimum value of the indicator by region.
economic and organizational-network character, high
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To create an information-analytical representation of the There was a decrease in the final telecommunications
level of development of the sector in question, a datindicator for the Southern Federal District from 115 points to
warehouse developed by means of the analytical platforh06 points.

Deductor was designed, in particular, with the help of one ofg. 4. /. s reowe W & @-
its components, the specialized software Deductor Warehous

1 L e

[ll. RESULTS ANDDISCUSSION e — — — | |o e

entral Federal District J F‘EZDKE
The construction of the aggregate indicator was carried ou sl Foderl Distic
on the basis of rating technology in the context of territorial el e

entities.

Maithwestein Federal District

As a resu|t, it was found that Moscow (A| = 95), St. | Noth Caucasian Fcera pisyct [E— 1L G L L L L
Petersburg (Al = 80) has stably high values for the aggregat VagaFederl Disict
indicator in 2015, followed by the Tyumen Region (Al = 79), e
the Sverdlovsk Region (Al = 75), Khanty-Mansi Autonomous
Area (Al = 73), Republic of Tatarstan (Al = 72).

However, it should be noted that for the analyzed periagdig. 3.  Dynamics of the aggregate indicator for the telecom
from 2011 to 2015 there is some improvement in the positions factor by federal districts
of the subjects of the Russian Federation. Positive shift in the
rating for 2015 compared with 2011 is noted in the Sverdlovsk . . >
region from 7th to 4th place (3 positions), in the Krasnodafllformation factor for 2015 is noted in the Central - 340,
Territory from 18th to 12th place (6 positions), in the. olga - 282 points n the federal Q|st_r|cts. The '?aSt important
Krasnoyarsk Territory from 17th to 8th place (9 positions ). qs the North Caucasian Federal District — 65 points (Figure 4).

; ; : the Southern Federal District, this indicator decreases for
general, the obtained data testify to the different speed a ; ‘ ' : .
scale of the development of the information and Ee period under study: 2011 — 111 points, 2014 — 94 points,

telecommunications sector, due, inter alia, to the difference i%015 — 90 points.
the socioeconomic level of development and the state of thif -G - & & % E - |t | 5 & -
personnel potential of the regions of the Russian Federation.

The greatest value of the aggregate indicator for the

Southern Federal District

A EX
V] 2014
~ @ 2015

The regions of the Central and Volga Federal Districts  ....romaome
demonstrate a steady effect in increasing the aggrega
indicator of human potential for 2015. In the group of
outsiders in the ratings for the results of 2014-2015. nc
significant changes occurred, this group is represented by th "etesenfeesiomne
regions of the Southern Federal District. The main tencossion e
contribution to the aggregate indicator for the human factor it w..rmaoime
made by the Central, Volga and Siberian federal districts
(Figure 2). In 2015, the values are respectively equal to 19
(19.28%), 191 (18.69%), 156 (15.26%).

~ The resulting estimation for the telecommunication factor Fig. 4.  Dynamics of the aggregate indicator for the

is presented in Figure 3. High values of the aggregate indicator information factor by federal districts

are observed in the Central (380 points), Volga (338 points) ) o

and Siberian (266 points) federal districts. However, the As follows from the diagram of the distribution of the
dynamics of the latter two are not positive. A clear outsider fopggregate indicator of the level of development of the

this factor is the North Caucasian Federal District (77 points).information and telecommunications sector by federal districts
(Figure 5), the largest values belong to the Central (21.29%),

LUral Federal District £

Siberian Federal District

Far Eastern Federal District

[T e T Volga (18.83%) and Siberian (14.65%) federal districts . The
Sauther Federal Dinlic, . = e lowest value of the final indicator among the federal districts
Ceniral Federal st [ — = | 2 s in the South (6.31%) and North Caucasian (4.94%).

A comparative assessment of the development level of the
information and telecommunications sector of the regions is
carried out taking into account the maximum value of the
aggregate indicator. According to the assessment, the leading

Ural Federal Disict

Siberian Federal District |

Northwesterm Federal District

Noth Caucasin Fadra D P place in terms of the consolidated indicator in the Russian
olga FederalDisvit | _ — Federation is occupied by the Central and Volga federal
Far Eastemn Federal Ditict T choorten districts, the Southern Federal District is significantly remote

S 2 RF9EBEERECARIEBEESR from the leader.

Human capital_Sum

Fig. 2.  Dynamics of the aggregate indicator for the human
factor by federal districts
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b E-BESBE - o8- expedient to develop measures aimed at maintaining the
R positive dynamics of the development of the information and
| EB=1]  telecommunications sector.
Central Federal District = z < l 2015
Lt — o i TABLE I. Distribution of Russian regions by the level of
St P D — . development of the information and telecommunications
ErmeTEE sector for 2015
North Caucasian Federal Distict = : eaataaliaas Loatoad Number Regions
ot e ——— of group
Far Eastem Federal District . ] 4-es = 1 «Leaders» (1 region)
"8 23R8 583558 E8E0B58%% Moscow.
Sagee ripe 2 | «Potential leaders» (3 regions)
Fig. 5. Aggregate indicator of the level of development of | St. Petersburg, Tyumen Region, Sverdlovsk Region.
the information and telecommunications sector by federal 3 | «Developed» (11 regions) _
districts in the Russian Eederation Khanty-Mansi Autonomous Area — Yugra, Republic of Tatarstan,

Irkutsk Region, Krasnoyarsk Territory, Khabarovsk Territdry,

Regions of the Southern Federal District for the analyzed| Nizhny Novgorod Region, Samara Region, Krasnodar Terrifory,
period did not achieve significant progress on monitoring | Republic of Bashkortostan, Chelyabinsk Region, Novosibijrsk
indicators of the development of the information and | Region.

telecommunications sector, positive dynamics was observed 4 | «Developing» (17 regions)
only in the Rostov region (Figure 6). Rostov Region, Perm Territory, Yamal-Nenets Autonompus
E-bi-E-BEO %E- |kl 5@ Area, Sakhalin Region, Moscow Region, Voronezh Regjon,
E—. : Tyumen Region without Autonomous Area, Primorye Territqry,
= e gi - Saratov Region, Orenburg Region, Stavropol Territory,
Republ of Kanyia R e e N Udmurtian Republic, Altai Territory, Tomsk Region, Kemergvo

T Region, Tula Region, Murmansk Region.
5 ] «Unsustainable» (30 regions)

Kyasnodar Tty Omsk Region, Republic of Sakha (Yakutia), Kamchatka

vmgug,adﬁggmg,;,, i Territory, Komi Republic, Magadan Region, Lipetsk Regipn,

E ; ; Amur Region, Kaluga Region, Vologda Region, Chukotka
. - o Autonomous Area, Belgorod Region, Yaroslavl Regipn,
0 5 10 15 20 25 30 3B 40 45 S0 S5 60 65 70 Volgograd Region, Republic of Mordovia, Vladimir Regign,

: [ e Tambov Region, Kaliningrad Region, Penza Region, Ulyangvsk
F'%' 6. t_Aggre%attel indicator Qf t?e develt:pmerg;leéel ct);]the Region, Republic of Buryatia, Chuvash Republic, Arkhangelsk
Information and telecommunications sector in the southern Region, Republic of Mari El, Kursk Region, Ryazan Regipn,

Federal District Smolensk Region, Republic of Karelia, Astrakhan Regjon,
As a result of the analysis, the regions of the Russian| Republic of Altai, Trans-Baikal Territory.
Federation in terms of the value of the aggregate indicator in___6 | ___ «Problematic» (13 regions)
2015 were typologized into 7 groups (Table 1). Orel Region, Kirov Region, Republic of Khakassia, Pskov

Region, Novgorod Region, Bryansk Region, Republic of North
Ossetia — Alania, Ivanovo Region, Kostroma Region, Chechen
Republic, Tver Region, Leningrad Region, Republic |of
Daghestan.
degree of ICT use and formation of the basis for their 7 ] «Outsiders» (8 regions)
functioning is characteristic, as well as the orientation towards| Kurgan Region, Republic of Tuva, Republic of Kalmykia,
the creation and promotion of high-level technologies of | Republic of Ingushetia, Karachayevo-Circassian Republic,
novelty. Kabardino-Balkarian Republic, Republic of Adygeya, Jewish
"Potential leaders" are regions with a high level of | Autonomous Region.
development of the information and telecommunications . _ _
sector (74< 1,,< 85). This group also has a high "Developing” — regions with an average level of

concentration of resources in the operation and use of Icf€€lopment of the information and telecommunications

which is necessary to ensure the development of the econonfFctor (53< 1,; < 63). In the regions, there have been some

With the strengthening of positions in the field of ICT, theachievements in the use of ICT, but generally insufficient for

regions of the group have a real opportunity to move to thwidespread use.

"Leaders" group. For these regions, development of measures aimed at
"Developed" — regions by the level of development of theéntensifying the positive dynamics of the development of the

information and telecommunications sector above the averagfformation and telecommunications sector is required.

(63< 1,, < 74). For these subjects, a characteristic is the high “Unsustainable” — regions with a level of development of

role of ICT in the functioning of economies, the availability ort"® information and telecommunications sector below the
increase in the potential of using telecommunications. It seenf¥/€rage (4 I, < 53) and characterized by a high degree of

"Leaders" are regions with the highest (maximum) level of
development of the information and telecommunications
sector (,, > 85). For this group of regions, the greatest
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instability. Within this group, the level of development of 2) The low level of basic skills in using information and
telecommunications is insufficient to form an innovativetelecommunication technologies in most regions. Changes in
economy of the region and there is a need to find ways tihe quality of human capital imply the fulfilment of a number
improve their use and intensify activities aimed at increasingf conditions for the modernization of the social environment,
the role of ICT in the region's economy. The development athe elimination of disproportions in the sphere of education
the regions of this group can be significantly influenced by th€the increase in the number of students in higher education
favorable external impact and the use of practices of moreducational institutions and the reduction in the number of
developed regions. secondary specialized education), including activities to

"Problematic" are lagging regions with a low level of develop an ICT education system.
development of the information and telecommunications 3) Relative stability of the selected types of regions. The
sector (31< |,; < 42). Regions included in this group have grouping of Russian regions in terms of the level of
low values for almost all indicators of the allocated blocksdevelopment of the information and telecommunications
We believe that such relatively low positions of the region$€ctor has shown the relative constancy of the distribution
can be explained by the lack of an innovative orientation oftructure by rating groups, there is a significant lag in most
the economy. This direction can be realized due to the creatigfgions of the North Caucasian and Southern Federal District
of an intellectual info-technology environment of the region. (With the exception of the Stavropol and Krasnodar

"Outsiders" — in our interpretation these are the laggingd €rritories, Rostov and Volgograd regions) . Weak positions
regions, which have an extremely low level of development ofn the level of development of the information and

the information and telecommunications sectpy, € 31). It telecommunications sector are due to the low synergy of

hould b d th hi is disti ' hed b htechnologlcal and innovative development of territorial units,
should be noted that this group Is distinguished Dy tNG,qiqnificant dependence of the defining sectors of the
constancy of its composition. In this group of regions, there i conomy on the level of development of information and
a significant lag in the development of the ICT SeCtOhqaacommunication technologies

; ) : ; I
compared to other regions, which requires the adoption o? The received analytical results can be used at

appropriate measures to stop negative trends. It is necessaryyige rentiation of actions of authorities in view of features and
develop a system of measures aimed at identifying the reasofigyyictions of development of territories of the Russian
for the backlog and increasing the potential of usmq:ederation

information and communication technologies. '

In the grouping of the regions of the Russian Federation

for 2011 and 2015 there were no significant changes: 46
regions remained in the same rating group. In general, in 2018
compared to 2011, 15 regions moved to a lower rating group;
while 19 regions moved to a higher group, that is, there are
positive trends in the development of the information and

telecommunications sector. 2]
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