HOMENAJE A FRANCISCO JOSE
FRANCISCO CARRERA

iencias Socia" N SN

ISSN 0719-4706




REVISTA
INCLUSIONES

CUERPO DIRECTIVO Dra. Nidia Burgos
Universidad Nacional del Sur, Argentina
Directores
Dr. Juan Guillermo Mansilla Sepulveda Mg. Maria Eugenia Campos
Universidad Catdlica de Temuco, Chile Universidad Nacional Autonoma de México, México
Dr. Francisco Ganga Contreras
Universidad de Tarapaca, Chile Dr. Francisco José Francisco Carrera
Universidad de Valladolid, Espaia
Mg. Keri Gonzalez
Universidad Auténoma de la Ciudad de México, México
Dr. Pablo Guadarrama Gonzalez
Universidad Central de Las Villas, Cuba
Editor
Drdo. Juan Guillermo Estay Sepulveda Mg. Amelia Herrera Lavanchy
Editorial Cuadernos de Sofia, Chile Universidad de La Serena, Chile
Editor Cientifico Mg. Cecilia Jofré Mufoz
Dr. Luiz Alberto David Araujo Universidad San Sebastidn, Chile

Pontificia Universidade Catdlica de Sao Paulo, Brasil
Mg. Mario Lagomarsino Montoya

Editor Europa del Este Universidad Adventista de Chile, Chile
Dr. Aleksandar Ivanov Katrandzhiev
Universidad Suroeste "Neofit Rilski", Bulgaria Dr. Claudio Llanos Reyes

Pontificia Universidad Catdlica de Valparaiso, Chile
Cuerpo Asistente

Dr. Werner Mackenbach
Traductora: Inglés Universidad de Potsdam, Alemania

Lic. Pauline Corthorn Escudero Universidad de Costa Rica, Costa Rica
Editorial Cuadernos de Sofia, Chile

Mg. Rocio del Pilar Martinez Marin

Traductora: Portugués Universidad de Santander, Colombia
Lic. Elaine Cristina Pereira Menegoén
Editorial Cuadernos de Sofia, Chile Ph. D. Natalia Milanesio
Universidad de Houston, Estados Unidos
Portada
Lic: Gr.aciela Pantigoso de !.os Sa.mtos Dra. Patricia Virginia Moggia Miinchmeyer
Editorial Cuadernos de Sofia, Chile Pontificia Universidad Catdlica de Valparaiso, Chile
Ph. D. Maritza Montero
Universidad Central de Venezuela, Venezuela
Dra. Eleonora Pencheva
COMITE EDITORIAL Universidad Suroeste Neofit Rilski, Bulgaria
Dra. Carolina Aroca Toloza Dra. Rosa Maria Regueiro Ferreira
Universidad de Chile, Chile Universidad de La Corufia, Espafia
Dr. Jaime Bassa Mercado Mg. David Ruete Zuiiga
Universidad de Valparaiso, Chile Universidad Nacional Andrés Bello, Chile
Dra. Heloisa Bellotto Dr. Andrés Saavedra Barahona

Universidad de Sao Paulo, Brasil Universidad San Clemente de Ojrid de Sofia, Bulgaria



REVISTA

INCLUSIONES

Dr. Efrain Sanchez Cabra
Academia Colombiana de Historia, Colombia

Dra. Mirka Seitz
Universidad del Salvador, Argentina

Ph. D. Stefan Todorov Kapralov
South West University, Bulgaria

COMITE CIENTIFICO INTERNACIONAL
Comité Cientifico Internacional de Honor

Dr. Adolfo A. Abadia
Universidad ICESI, Colombia

Dr. Carlos Antonio Aguirre Rojas
Universidad Nacional Autonoma de México, México

Dr. Martino Contu
Universidad de Sassari, Italia

Dr. Luiz Alberto David Araujo
Pontificia Universidad Catdlica de Sao Paulo, Brasil

Dra. Patricia Brogna
Universidad Nacional Autonoma de México, México

Dr. Horacio Capel Saez
Universidad de Barcelona, Espafia

Dr. Javier Carredn Guillén
Universidad Nacional Autonoma de México, México

Dr. Lancelot Cowie
Universidad West Indies, Trinidad y Tobago

Dra. Isabel Cruz Ovalle de Amenabar
Universidad de Los Andes, Chile

Dr. Rodolfo Cruz Vadillo
Universidad Popular Auténoma del Estado de Puebla,
Meéxico

Dr. Adolfo Omar Cueto
Universidad Nacional de Cuyo, Argentina

Dr. Miguel Angel de Marco
Universidad de Buenos Aires, Argentina

Dra. Emma de Ramon Acevedo
Universidad de Chile, Chile

Dr. Gerardo Echeita Sarrionandia
Universidad Auténoma de Madrid, Espaiia

Dr. Antonio Hermosa Andujar
Universidad de Sevilla, Espafia

Dra. Patricia Galeana
Universidad Nacional Autonoma de México, México

Dra. Manuela Garau
Centro Studi Sea, Italia

Dr. Carlo Ginzburg Ginzburg
Scuola Normale Superiore de Pisa, Italia
Universidad de California Los Angeles, Estados Unidos

Dr. Francisco Luis Girardo Gutiérrez
Instituto Tecnoldgico Metropolitano, Colombia

José Manuel Gonzalez Freire
Universidad de Colima, México

Dra. Antonia Heredia Herrera
Universidad Internacional de Andalucia, Espafia

Dr. Eduardo Gomes Onofre
Universidade Estadual da Paraiba, Brasil

Dr. Miguel Ledn-Portilla
Universidad Nacional Auténoma de México, México

Dr. Miguel Angel Mateo Saura
Instituto de Estudios Albacetenses “Don Juan Manuel”,
Espafia

Dr. Carlos Tulio da Silva Medeiros
Didlogos em MERCOSUR, Brasil

+ Dr. Alvaro Marquez-Fernandez
Universidad del Zulia, Venezuela

Dr. Oscar Ortega Arango
Universidad Auténoma de Yucatdn, México

Dr. Antonio-Carlos Pereira Menaut
Universidad Santiago de Compostela, Espafia

Dr. José Sergio Puig Espinosa
Dilemas Contemporaneos, México

Dra. Francesca Randazzo
Universidad  Nacional Auténoma de Honduras,
Honduras



REVISTA
INCLUSIONES

REVISTA DE HUMANIDADES
Y CIENCIAS SOCIALES

Dra. Yolando Ricardo Dra. Ana Bénard da Costa

Universidad de La Habana, Cuba Instituto Universitario de Lisboa, Portugal
Centro de Estudios Africanos, Portugal

Dr. Manuel Alves da Rocha

Universidade Catdlica de Angola Angola Dra. Alina Bestard Revilla
Universidad de Ciencias de la Cultura Fisica y el
Mg. Arnaldo Rodriguez Espinoza Deporte, Cuba

Universidad Estatal a Distancia, Costa Rica
Dra. Noemi Brenta

Dr. Miguel Rojas Mix Universidad de Buenos Aires, Argentina
Coordinador la Cumbre de Rectores Universidades
Estatales América Latina y el Caribe Ph. D. Juan R. Coca

Universidad de Valladolid, Espafia
Dr. Luis Alberto Romero
CONICET / Universidad de Buenos Aires, Argentina Dr. Antonio Colomer Vialdel
Universidad Politécnica de Valencia, Espafia
Dra. Maura de la Caridad Salabarria Roig
Dilemas Contemporéaneos, México Dr. Christian Daniel Cwik
Universidad de Colonia, Alemania
Dr. Adalberto Santana Hernandez
Universidad Nacional Auténoma de México, México Dr. Eric de Léséulec
INS HEA, Francia
Dr. Juan Antonio Seda
Universidad de Buenos Aires, Argentina Dr. Andrés Di Masso Tarditti
Universidad de Barcelona, Espaiia
Dr. Saulo Cesar Paulino e Silva
Universidad de Sao Paulo, Brasil Ph. D. Mauricio Dimant
Universidad Hebrea de Jerusalén, Israel
Dr. Miguel Angel Verdugo Alonso
Universidad de Salamanca, Espaia Dr. Jorge Enrique Elias Caro
Universidad de Magdalena, Colombia
Dr. Josep Vives Rego
Universidad de Barcelona, Espafia Dra. Claudia Lorena Fonseca
Universidad Federal de Pelotas, Brasil
Dr. Eugenio Raul Zaffaroni
Universidad de Buenos Aires, Argentina Dra. Ada Gallegos Ruiz Conejo
Universidad Nacional Mayor de San Marcos, Pert
Dra. Blanca Estela Zardel Jacobo
Universidad Nacional Autonoma de México, México Dra. Carmen Gonzélez y Gonzalez de Mesa
Universidad de Oviedo, Espaiia
Comité Cientifico Internacional
Ph. D. Valentin Kitanov
Mg. Paola Aceituno Universidad Suroeste Neofit Rilski, Bulgaria

Universidad Tecnoldgica Metropolitana, Chile
Mg. Luis Oporto Ordéiiez

Ph. D. Maria José Aguilar Idafiez Universidad Mayor San Andrés, Bolivia

Universidad Castilla-La Mancha, Espaia
Dr. Patricio Quiroga

Dra. Elian Araujo Universidad de Valparaiso, Chile

Universidad de Mackenzie, Brasil
Dr. Gino Rios Patio

Mg. Rumyana Atanasova Popova Universidad de San Martin de Porres, Peru

Universidad Suroeste Neofit Rilski, Bulgaria



REVISTA
INCLUSIONES

Dr. Carlos Manuel Rodriguez Arrechavaleta
Universidad Iberoamericana Ciudad de México, México

Dra. Vivian Romeu
Universidad Iberoamericana Ciudad de México, México

Dra. Maria Laura Salinas
Universidad Nacional del Nordeste, Argentina

Dr. Stefano Santasilia
Universidad della Calabria, Italia

Mg. Silvia Laura Vargas Lopez
Universidad Auténoma del Estado de Morelos, México

Dra. Jaqueline Vassallo
Universidad Nacional de Cérdoba, Argentina

Dr. Evandro Viera Ouriques
Universidad Federal de Rio de Janeiro, Brasil

Dra. Maria Luisa Zagalaz Sanchez
Universidad de Jaén, Espaiia

Dra. Maja Zawierzeniec
Universidad Wszechnica Polska, Polonia

Editorial Cuadernos de Sofia
Santiago — Chile
Representante Legal
Juan Guillermo Estay Sepulveda Editorial



REVISTA INCLUSIONES ISSN 0719-4706 VOLUMEN 7 — NUMERO 3 — JULIO/SEPTIEMBRE 2020

Indizacién, Repositorios y Bases de Datos Académicas

Revista Inclusiones, se encuentra indizada en:

iy >
bt N o e
CITATION Analytics \ JOURNALS
Grnm /;::Ef:“ /\

MIATR 0

§ 0 ATLE LatAm
Estudios
‘ .- ol Academic
e oo’
lbiblat ##:2 CiteFactor [Pk R
Bibl fa Latinoamericana S E .. Academic Scientific Journals Ind'ex
- K ... ResearchBib

Cn.n Latincamericanas en
Ciencias Sociales y Human) ‘dbdﬂ

| PRINCETON UNIVERSITY . . - -
Stanford University Uniwersytet
|2| LIBRARY Mb( @ LIBRARIES %&@ Wroctawski

Blbllothéque ~— — WZB e
|_|brary __-- N— Jinne -

r_/J |_J / ‘,'J.“ ['r'}r Berlin Social Science Center u l A K B l M

S 3\ WorldCat' @ suerpa/ReMEO Ra AD 5

uOttawa

\VYP] 2)UNB A))ULICH (I D IPN

Lo FORSCHUNGSZENTRUN
Vancouver Public Library LI BRARI ES

DR. IRINA ANDREEVNA RUDSKAYA / PH. D. EVGENY ALEKSANDROVICH KONNIKOV



REVISTA INCLUSIONES ISSN 0719-4706 VOLUMEN 7 — NUMERO 3 — JULIO/SEPTIEMBRE 2020

N e UNIVERSITY OF
M'_Z E’ RE}{ SASKATCHEWAN

Heinz Maier-Leibnitz Zentrum

. International
120 (D Dialogos A Innovative Journal
= Mercosur O !/ Impact Factor (I1JIF)

Directory of Research WE ST E RN # BIBLIOTECA ELECTRONICA [ Yo

Journals Indexing DE CENCIAY TECNOLOGIA

THEOLOGICAL SEMINARY

Hellenic Academic Libraries Link

INK

IOvéeopog EAMnvik@V Akasnuaikav BipAioBnkay

BIBLIOTECA UNIVERSIDAD DE CONCEPCION

DR. IRINA ANDREEVNA RUDSKAYA / PH. D. EVGENY ALEKSANDROVICH KONNIKOV



REVISTA INCLUSIONES ISSN 0719-4706 VOLUMEN 7 — NUMERO 3 - JULIO/SEPTIEMBRE 2020

REVISTA
INCLUSIONES

REVISTA DE HUMANIDADES

Y CIENCIAS SOCIALES

ISSN 0719-4706 - Volumen 7 / Namero 3/ Julio — Septiembre 2020 pp. 188-199

DIGITAL TRANSFORMATION OF THE LABOR MARKET

Dr. Irina Andreevna Rudskaya

Peter the Great St. Petersburg Polytechnic University, Russia
ORCID ID: 0000-0002-9953-6619

rudskaya_ia@spbstu.ru
Ph. D. Evgeny Aleksandrovich Konnikov

Peter the Great St. Petersburg Polytechnic University, Russia

ORCID ID: 0000-0002-4685-8569
konnikov.evgeniy@gmail.com

Fecha de Recepcién: 02 de enero de 2020 — Fecha Revisién: 01 de abril de 2020
Fecha de Aceptacidon: 17 de meyo de 2020 — Fecha de Publicacién: 01 de julio de 2020

Abstract

Today, the digital transformation of the world economy has become an objective reality. The steady
growth in the availability and, as a result, the prevalence of high-speed Internet, the increasing level
of autonomy of production and logistics, and the development of digital infrastructure lead to a
complex transformation of both markets and industries in general and consumer groups,
manufacturers, and retailers in particular. The result of these processes is a radical transformation
of the complex of demanded knowledge, skills, and abilities. However, the labor market is formed
under the influence of both economic and social processes, which significantly increases its
complexity as an object of analysis. The multidimensional impact of digital transformation on the
labor market is ambiguous, and the potential synergistic effect of the impact of particular
manifestations of digital transformation processes can be both positive and negative. The
consequences of such a transformation can be revolutionary. Thus, the problem of effective
assessment of the consequences of labor market transformation under the influence of digitalization
is extremely relevant. The purpose of this work is to formalize the mathematical vectors of influence
of digitalization factors on the development of the labor market. To achieve this goal, digitalization is
presented in the form of quantified factors expressed using specific indicators, and the
unemployment rate is used as an indicator of the labor market. The main research tool is the
regression analysis. As a result, a regression model is obtained that expresses the dualistic nature
of the impact of digitalization on the development of the labor market.
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Digital transformation — Labor markek — Unemployment — ICT costs
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Introduction

Today, the process of transformation of public institutions is inevitably associated
with digitalization. An increasing proportion of the population is reorienting from the
production of traditional types of values to the accumulation, storage, search, processing,
and redistribution of information, while the information itself becomes a product of
consumption. Thus, the labor market is becoming one of the key objects of digital
transformation.

The advent of the digital age around the world is clearly illustrated by the dynamics
of Internet use by the population of the EU countries (Fig. 1).

Individuals using the Internet (% of population)
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Figure 1
The use of the Internet by EU countries?!

The graph demonstrates a positive trend, indicating a steady increase in Internet
penetration in society. The number of patents in the field of ICT in most countries has
increased, which indirectly confirms the hypothesis of the widespread introduction of digital
technologies in all spheres of society.

Thus, digitalization is an existing trend that is characterized by the digital
transformation of a significant part of the elements of professional and social life.
Therefore, humanity needs to create a development strategy in the conditions of
digitalization for correct perception by the society of the introduction of digital technologies
in all spheres of life.

1 Individuals using the Internet. The World Bank Group. Available at:
https://data.worldbank.org/indicator/IT.NET.USER.ZS
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Digitalization of the labor market is manifested in a variety of complex changes. In
particular, let us consider the dynamics of the use of robotic technology by European
countries in various industries (Fig. 2).

Percentage of enterprises using service robots (%)
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40%
35%
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0 22% 21% 21%
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10% 9% 8%

- .

0%

Surveillance, security ~ Transportation of Cleaning or waste Warehouse Assembly works Robotic store clerk  Construction works or
orinspection tasks people or goods disposal tasks management systems tasks damage repair tasks
Figure 2

The use of robotic technology in various industries by European countries?

It is worth noting that the use of robotic technology at enterprises leads to an
increase in the unemployment rate.

Based on all the above, it is possible to conclude that it is necessary to identify and
analyze the factors of digitalization that may affect the labor market.

Identification of these factors will solve such problems as:

. retraining and advanced training, which will reduce the shortage of highly
qualified personnel;

° increasing a country's competitive position in the knowledge economy;
° increasing the share of high-tech production;

. increasing the number of high-performance jobs;

. increasing labor productivity in general.

The object of this research is the labor market in the Russian Federation. The
subject of the research is the structure of the labor market.

The purpose of this work is to formalize the mathematical vectors of influence of
digitalization factors on the development of the labor market.

2 25% of large enterprises in the EU use robots. Eurostat. Available at:
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20190121-1?inheritRedirect=true
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Theoretical basis

It is necessary to analyze the work of world scholars in this field to formulate further
hypotheses in this study. The Australian Industry Group's report on the development of the
work environment in the digital future focuses on the implications of the transformation of
the Australian labor market in a digitalized environment. It is noted that the availability of
immediate access to information around the world has affected the speed of technology
and innovation, which leads to automation. The "polarization" of labor has become a key
change in the past few decades, with wage increasing disproportionately higher than that
of those at the upper and lower levels of the income distribution. Polarization in this
context means the disappearance of the middle class. The main explanation for the
emergence of labor market polarization is that ICT perform routine tasks, previously
performed by the middle class®. Data collection and processing are also elements of the
workplace that have the potential for automation. Activities in areas such as purchasing,
payroll, billing, and logistics include data management that can be automated. According
to Christian Bihrer and Christian Hagist, with the advent of affordable neural networks and
machine learning, big data will allow companies to process more information at a lower
cost, potentially even performing certain professional functions in areas such as legal
services, medical diagnostics, and financial analytics. A relatively small percentage of
professions can be fully automated by adapting existing technologies, but, in general,
certain types of professional activity in almost all professions can be automated?. A similar
point of view is expressed by Frank Bensberg, Gandalf Buscher, and Christian Czarnecki
in their work®. Therefore, it can be assumed that as the tools for collecting and analyzing
data improve, fewer workers will be required, which in turn will lead to an increase in
unemployment. While investigating the needs for human resources competencies, the
authors concluded that teaching so-called digital literacy should start from school and be
studied along with subjects such as English and Mathematics®. The state of the European
labor market differs slightly from Australian. However, job losses are offset by an influx of
demand in other areas, which should eventually lead to a stable level of employment. In
the European labor market, there is an increased demand for workers with higher
qualifications in the field of digital knowledge. The strategy of the EU, which is to minimize
the gap between supply and demand in the labor market in a digitalized economy, should
similarly be implemented by improving the digital skills of the population, in other words, by
increasing digital literacy. There js a correlation (85%) between digital skills and the level
of employee competitiveness’.

3 Developing the workforce for a digital future. Al group report. Available at:
https://cdn.aigroup.com.au/Reports/2018/Developing_the_workforce_for_a_digital_future.pdf

4 C. Bihrer y C. Hagist, The Effect of Digitalization on the Labor Market (Verlag: Palgrave
Macmillan UK, 2017).

5 F. Bensberg; G. Buscher y C. Czarnecki, Digital Transformation and IT Topics in the Consulting
Industry: A Labor Market Perspective. In: Nissen V. (eds) Advances in Consulting Research.
Contributions to Management Science (Springer, Cham, 2018).

6 F. Abdullaev; K. Khamraev; S. Arzuova y A. Abdukayumov, “Digital Transformation of Market
Institutions”, Journal of Southwest Jiaotong University Vol: 54 num 2 (2019): 1-9 y G. Marzano; M.
Grewinski; J. Lizut y M. Kawa, Labor Market Challenges in the Digital Era. Conference: 8th
International Conference "Economics and Management-Based on New Technologies" EMoNT-2018
25-28 June 2018, At Vrnjacka Banja, Serbia. 2018.

7 E. Titan; A. Burciu; D. Maneay y A. Ardelean, “From traditional to digital: the labour market
demands and education expectations in a EU context”, Procedia: Economics and Finance num 10
(2014): 269-274 y M. Lauzikas y A. Milidté “Human reseource management effects on sustainability
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Therefore, according to researchers, it is necessary to take measures to improve
the skills of teachers by providing computers and high-speed Internet connection in all
educational institutions®.

Most foreign researchers in this field come to the conclusion that digital literacy is
necessary for the population to further adapt to life in a digital environment. However, the
question arises: what skills should be developed in a person? Swedish researcher Martin
Blix, investigating this issue, claims that the salary of people with high skills in terms of
cognitive or social abilities has positive dynamics in contrast to people who perform routine
work. These skills can be combined into so-called soft skills, which are currently
impossible to automate. These skills include the ability to work in a team, the ability to
prioritize, conflict resolution skills, etc.®. Speaking about Russian research on digitalization
of the labor market, it is possible to say that the opinions of Russian and foreign authors
are similar. However, the authors of the collection of the Higher School of Economics
"Digital Economy: Global Trends and Practice of Russian Business" consider the state of
the labor market not only from a negative point of view (increase in unemployment) but
also from a positive one. The spread of information about employing companies and
potential candidates has significantly increased due to the Internet and specialized web
services, which allows evaluating the degree of satisfaction with employees at their place
of work. The authors also consider the problem of increased competition between
employer companies due to the development of digital technologies. In this context, the
millennial generation (young people born in the 1980-90s) becomes the most preferred.
This is due to the fact that the gap in digital knowledge that is currently in demand between
generations is quite large®. Based on the above, the question arises: what will happen to
the older part of the population (35 years and older)? The answer to this question is given
by V.M. Svistunov and V.V. Lobachev, arguing that the able-bodied population needs to
gain new competencies, while the government authorities need to develop a retraining
system for various industries and fields of activity and revise the system of professional
standards by industry. The discrepancy between the working-age population of the country
and the new economic reality will lead to the loss of Russia's competitiveness in world
markets and, as a result, a lag in economic development and a sharp decline in the
standard of living of the population®®.

of high-tech companies: what Lithuania and South Korea can learn from each other”, Insights into
Regional Development Vol: 2 num 2 (2020): 562-579.

8 |. Czaja y M. Urbaniec, “Digital Exclusion in the Labour Market in European Countries: Causes
and Consequences”, European Journal of Sustainable Development Vol: 8 num 5 (2019): 324-336.

9 M. Blix, “The effects of digitalization on labor market polarization and tax revenue”, CeSifo Forum
Vol: 4 (2017): 9-14; K. Dengler y B. Matthes, “The impacts of digital transformation on the labour
market: Substitution potentials of occupations in Germany”. Technological Forecasting and Social
Change. 2018; K. Dengler y B. Matthes, “The impacts of digital transformation on the labour market:
Substitution potentials of occupations in Germany”, Technological Forecasting and Social Change.
2018; B. A. Erznkyan y S. M. Arutyunyan, Labor market in the digital era”, Economic Analysis:
Theory and Practic Vol: 17 (2018): 1388-1408 y M. A. Alajmi, “The impact of E-portfolio use on the
development of professional standards and life skills of students in the Faculty of Education at
Princess NouraBint Abdul Rahman University”, Entrepreneurship and Sustainability Issues Vol: 6
num 4 (2019): 1714-1735.

10 Digital economy: global trends and practice of Russian business. Higher School of Economics.
Available at: https://imi.hse.ru/data/2017/10/06.pdf

11V, M. Svistunov y V. V. Lobachev, Trudovye otnosheniya v usloviyakh tsifrovizatsii ekonomiki
[Labor relations in digitalization of the economy]. Shag v budushchee: iskusstvennyi intellekt i
tsifrovaya ekonomika (Moscow: GUU, 2017).
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Combining all the information revealed in the course of literature review, it is
possible to conclude that the main problems which the labor market may face in the
conditions of digitalization of the economy are the following*?:

. job cuts associated with the growing irrelevance of many professions;
. increase in unemployment;

. reduction of wages;

. increased competition between employer companies.

To solve the above problems, it is necessary to train the population in so-called
digital literacy. In other words, it is necessary to conduct courses on the study of
information technologies to increase the digital knowledge of the population?.

Also, soon, highly qualified specialists will need to have a certain set of
competencies to continue their professional activities and avoid salary or job cuts. At the
moment, the list of such competencies cannot be formed yet, because it is difficult to
predict what personnel will be in demand in the future. This is due to the fact that the
speed of digital technology adoption is faster than the speed of new jobs4.

In modern conditions, the labor market is one of the indicators that can be used to
judge the stability and effectiveness of a municipal entity's transformation. This study
identified the main factors that affect the labor market.

The demand for labor can be expressed by such an indicator as unemployment.
Consequently, the lower the demand, the higher the unemployment rate. This indicator
was selected as the resulting feature when conducting the study. It should also be
assumed that high technical equipment of production (for example, the introduction of

12 A, Izmailova, “The impact of digital economy on the transformation of the labor market and
forming new business models”, Russian Journal of Industrial Economics Vol: 11 (2018): 296-304 y
V. V. Pshenichnikov y A. V. Babkin, Digital money as a product of the development of information
and telecommunication technologies. Proceedings of the 2017 International Conference "Quality
Management, Transport and Information Security, Information Technologies”, IT and QM and IS
2017. 2017.

13 A. V. Babkin; D. D. Burkaltseva; A. V. Betskov; H. S. Kilyaskhanov; A. S. Tyulin y I. V. Kurianova,
“Automation digitalization blockchain: Trends and implementation problems”, International Journal
of Engineering and Technology Vol: 7 num 14 (2018): 254-260; D. S. Demidenko; V. V. Kulibanova
y V. G. Maruta, Using the principles of "digital economy" in assessing the company's capitalization.
Proceedings of the 31st International Business Information Management Association Conference.
2018; M. Galimova; T. Gileva; N. Mukhanova y L. Krasnuk. Selecting the path of the digital
transformation of business-models for industrial enterprises. IOP Conference Series: Materials
Science and Engineering. 2019 y E. A. Gromova, “Digital economy development with an emphasis
on automotive industry in Russia”, Espacios Vol: 40 num 6 (2019).

14 A. V. Bataev; Analysis and development of the digital economy in the world. Proceedings of the
31st International Business Information Management Association Conference. 2018; A. V. Bataev;
A. A. Gorovoy y A. Mottaeva, Digital transformation of the financial sector in Russia and the world.
Proceedings of the 32nd International Business Information Management Association Conference.
2018; A. V. Bataev y E. V. Plotnikova, “Assessment of digital banks' performance”, Espacios Vol: 40
num 20 (2019) y V. Schepinin y A. Bataev, “Digitalization of financial sphere: Challenger banks
efficiency estimation”, IOP Conference Series: Materials Science and Engineering. 2019.
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technological processes) can reduce the demand for labor, thereby increasing the
unemployment rate®®.

Considering the assumption about the impact of innovation processes on the state
of the labor market, the innovative factors that can influence the preferred indicator were
selected.

One of the elements that undoubtedly influence the assessment of a country's
innovation level is the level of financial expenditures of the state for technological
development. Therefore, this factor can be expressed as a statistical indicator such as the
cost of ICT?S,

The next factor that determines the level of innovative development may be the
availability of access to the network. This factor can be expressed as an indicator of the
share of organizations that use Internet access.

The remaining factors that characterize a country's innovation development can be
expressed in terms of the number of registered patents, as well as the number of goods
that were shipped for ICT (exports of ICT-related goods).

Methods

All values of statistical indicators were taken from the official website of the State
Statistics Service for the period from 2010 to 2016.

Once the indicators that are supposed to affect unemployment were determined, a
multiple regression model was constructed, where Xxi, X2, X3, and X4 were: share of
organizations using Internet access; ICT costs; imports of ICT-related goods; ICT patents.
As indicated earlier, the resulting indicator (y) was the unemployment rate. The
econometric model was built using the IBM SPSS software package.

The following methodological framework was used:

° The P-level indicator was used to determine the probability of an erroneous
deviation of the null hypothesis;

. The coefficient of determination was used to determine the proportion of
variation in the effective attribute y under the influence of the factor attribute x;

. To determine the probability of an erroneous deviation of the null
hypothesis, the P-level indicator was used;

15 S, Tul, Systemic transformation of business and labor market in the conditions of digitalization.
Problems of systemic approach in the economy. 2019 y E. Zhilenkova, M. Budanova, N. Bulkhov,
D. Rodionov, Reproduction of intellectual capital in innovative-digital economy environment. IOP
Conference Series: Materials Science and Engineering Vol: 497 num 1 (2019).

16 L. V. Nikolova; D. G. Rodionov y A., Litvinenko, Sustainability of the business in the conditions of
globalization. Proceedings of the 30th International Business Information Management Association
Conference. 2017.
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. The average approximation error is was used to evaluate the quality of the
regression equation;

. The elasticity coefficient was used to determine the % of the change in the
value of the output variable when the factor variable changes by 1%.

After conducting a regression analysis, a conclusion was made about the impact
(or lack thereof) of digital development indicators on the unemployment rate.

Results
As a result of the analysis of the influence of the previously considered indicators

on the unemployment rate, the following characteristic factors were selected that can
influence the characteristic result:

. percentage of organizations using Internet access (X1);
. cost of ICT (x2);

. import of ICT goods (xs3);

° ICT patents (Xa).

The model is as follows:
Y =-0,12 X X; + (8,14E — 10) x X, + (1,21E — 07) X X5 + (6,51E — 05) X X,

The calculated value of the f-criterion is greater than the table value (28.75 >
19.25), which indicates that this model is fair. The coefficient of determination that
determines the percentage of the spread of the dependent variable, which is explained by
regression Y on X, is 0.98. This suggests that 98% of the unemployment rate is
determined by the selected X indicators. In this model, the p-value that shows the
probability of error when rejecting the null hypothesis is 0.05 for x1, 0.47 for x», 0.86 for Xs,
and 0.82 for xa. It follows that it is worth excluding xs and x4 from the model, i.e. the
indicator of imports of ICT goods and the indicator of ICT patents. Then the final model is
two-factor, and the regression equation has the following form:

Y =12,7— 0,1 x X; + (1,1098e — 09) X X,

The coefficient of determination, in this case, is 0.97, which is more than significant.
The elasticity coefficient was -1.34 for x;, meaning that unemployment will decrease by
1.34% with an increase in the share of organizations using Internet access by 1%. The
same coefficient for x, is 0.18. Consequently, the unemployment rate will increase by
0.18% with an increase in ICT spending by 1%. The average approximation error, which
shows the average deviation of the calculated indicators from the actual ones, is (1.81 E-
02), that is, the value of the indicator is infinitely small. The graph below shows the
dynamics of actual and forecast values of the unemployment rate, enclosed in the upper
and lower borders of the interval (Fig. 3).
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Confidence intervals of the forecast

As can be seen from the graph, the calculated and actual values of the
unemployment rate are almost identical, as evidenced by the value of the approximation
error indicator. These values do not exceed the confidence interval.

Discussion

According to the obtained results, it can be concluded that digitalization has a
dualistic effect on the labor market. On the one hand, one of the factors that significantly
affect the labor market is the cost of ICT. This factor has a direct impact on unemployment,
and when it increases, the unemployment rate also increases. First of all, this may be due
to the fact that this type of expenditure is carried out to reduce labor intensity by attracting
new high-tech equipment. In turn, the emergence of new technologies in the enterprise
reduces the need for some specialists due to automation. For example, the introduction of
high-performance machines that can replace humans reduces the need for many
professions. This problem is extremely relevant in modern realities, since the process of
the digital transformation of the economy is undeniable and the risk of increasing
unemployment is quite high. This specificity has been described by many researchers, as
was previously highlighted in this article.

However, in addition to the negative impact, digitalization has a positive impact on
the labor market, which is expressed through such an indicator as the share of
organizations with Internet access. This information may be related to the fact that new
specialties appear with the development of the Internet, such as Internet marketers, SEO
specialists, SMM managers, etc. Thus, digitalization should be accompanied by a parallel
transformation of the education system. Timely formation of students’ current knowledge,
skills, and abilities (at all levels of education), as well as the formation of training programs
for specialists in new areas, will help compensate for the negative effect of digitalization
and minimize social damage.
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Conclusion

As a result of the study, an econometric model was formed, which showed that
unemployment is affected by two indicators: the share of organizations with Internet
access and the cost of ICT. However, as the percentage of organizations using Internet
access increases, the unemployment rate decreases. The study also showed that as ICT
costs increase, the unemployment rate increases. By analyzing and comparing the results
of the current study with earlier ones, it is possible to establish the main criterion for
evaluating the impact of digitalization on the labor market. This criterion is the
unemployment rate. Most scientists have concluded that unemployment is constantly
increasing with the advent of digital technologies. The conducted econometric research
also confirms this thesis. However, the emergence of new specialties and increasing
digital literacy of the population may be able to solve this problem. In the framework of
further research, it is planned to study in more detail the impact of these factors on
national labor markets, as well as to explore the complex of new relevant knowledge,
skills, and abilities that are formed as a result of digital transformation.
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