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Abstract. The fourth industrial revolution, or Industry 4.0, affects all spheres of development of
modern society, including the economy: high-tech companies as aggregators of the latest technol-
ogies and specialized specialists become drivers of economic development. The authors aim to
study the features of human resource management in high-tech companies, taking into account the
impact of Industry 4.0 and the specifics of the activities of high-tech companies. In accordance with
the set goal, the article identifies the features of Industry 4.0 as a factor of changes in the person-
nel management system; identified key changes in Russian legislation in connection with the for-
mation of the sixth technological order and Industry 4.0; presents domestic and international prac-
tice on the issue of dividing industries according to the level of technology; on the basis of a bibli-
ographic review, the features of high-tech companies and their role in the conditions of new indus-
trialization were revealed; specifics of personnel management in high-tech companies (require-
ments for the formation of new competencies of personnel, for the process of selection, assessment
and training of personnel, for the organization of the work process, for the mode of operation, etc.);
identified the problems that high-tech companies face in the context of industrialization and pan-
demic in the implementation of the personnel management process and presented proposals for
solving the identified problems (introduction of a coaching system, introduction of a system of reg-
ular psychological assessment of personnel, automation of business processes).
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OPUTMHAJIbHAA CTATbA

OCOBEHHOCTU YNPABJIEHUA YENOBEYECKMMU PECYPCAMU B BbICOKOTEXHOJIOM'MYHbIX

KOMIMAHUAX

C.A. BaHHUKOB, DVHaHCOBbIV YHUBepcUTeT Npu MpaButenbctee Poccuickoin @epepaummn, Mockea, Poccus
0.M. AGpocumoBa, GuHaHCOBLIN yHUBEPCUTET npu MNpaBuTenbcTee Poccuiickon Menepaummn, Mockea, Poccus

AHHOTauus. YeTBepTtas npoMmbiwneHHas pesontoums, unm UHayctpms 4.0, okasbiBaeT BAUSIHME Ha BCe
chepbl pasBUTUS COBPEMEHHOro 06LLECTBA, B TOM YMC/IE U HA SKOHOMMUKY: BbICOKOTEXHOMNOTUYHbIE
KOMMaHUM Kak arperatopbl HOBEWLMX TEXHONOMMA U NPOdPUIbHbIX CNELMANNCTOB CTaHOBATCS Apain-
BEpaMM 3KOHOMMYECKOro pasBuUTMSA. ABTOpbI CTaTbW CTaBSAT LENbl0 UCCNenoBaHuMe OcCOb6eHHOoCTen
yrNpaBAeHUs 4enoBeYECKMMU PecypcaMu B BbICOKOTEXHOJIOTMYHbIX KOMMAHUSAX C YYEeTOM BJIUSIHUS
Nupyctpum 4.0 n cneundukmn oeatenbHOCTU BbICOKOTEXHOIOMMYHbIX KOMMNaHuWiA. B cooTBeTCTBUM C MO-
CTaB/NEeHHOW LeNblo B CTaTbe BbisiB/ieHbl 0C06eHHOCTU UHaycTpun 4.0 Kak pakTtopa U3MEHEHUN B CU-
cTeMe ynpaBneHuUs NepcoHanoM; onpeaesneHbl KYeBble U3MEHEHUS B POCCUIACKOM 3aKoHoAaTesb-
CTBE B CBA3M C OPMMUPOBAHMEM LUECTOrO TEXHONOMMYECKOro yknaaa u Muayctpum 4.0; npeacraBneHa
oTeyeCTBEHHAs U MeXAyHapoaHasa NPaKTMKa no BONPOCY pa3aeneHus oTpacien no ypoBHK TEXHOJO-
TMYHOCTUK; HA OCHOBaHMKM BubAMorpadryeckoro 0630pa BbiSiBNEHbI MPU3HAKU BbICOKOTEXHOIOMUYHbBIX
KOMMAaHUM N NX poJib B YCIOBUSIX HOBOW MHAYCTPUanu3auum; onpeneneHol 0CO6eHHOCTY ynpaBaeHus
NepcoHanoM B BbICOKOTEXHONIOMMYHbIX KOMMaHUSAX (TpeboBaHMS K GOPMUPOBAHMIO HOBbIX KOMMETEH-
LM NnepcoHana, K npoueccy oTéopa, oueHKU U 0by4yeHUss nepcoHana, K opraH1saunm paéoyero npo-
uecca, K pexumy paboTbl, Ap.); Ha3BaHbl NPO6aEMbI, C KOTOPbIMU CTaJIKUBAKOTCS BbICOKOTEXHOJIOMMY-
Hble KOMMNAaHUM B YCNOBUSX MHAYCTPUANM3aLmMm n NnaH4eMmUU Npm OCyLLEeCTBEHMM NpoLecca ynpasne-
HUSA NepCOHaNoOM M NpeacTaBieHbl NPeasIOXKEHUS NO PELUEHMI0 BbISIBIEHHbIX Npo6sieM (BBeAeHMe Cu-
CTEMbl KOYYUHra, BBEAEHNE CUCTEMbI PErynsipHOi NCUXOOTMYECKOM OLEHKM NepCcoHana, aBToMaTmsa-
unsa 6UsHec-NpoLeccosB).

KnroueBble cnoBa: BbICOKOTEXHOIOMMYHbIE KOMNaHuu, UHayctpus 4.0, naHaemMus, ynpaBneHme nepco-
Hanom, undpoBmsaums
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management issues in companies in high-

tech industries is explained by their ever-
increasing role as drivers of economic development
in the context of the fourth industrial revolution
(Industry 4.0). At the same time, for high-tech com-
panies, human capital is key from the point of view
of strategic potential, in connection with which its
development is a priority task of management.

The purpose of the study is to identify the fea-
tures of human resource management in modern
high-tech companies in connection with changes
in the requirements for personnel and the condi-
tions for their functioning in the realities of Indus-
try 4.0 and the COVID-19 pandemic.

In accordance with the purpose, it is necessary
to solve the following tasks:

e to identify the specifics of Industry 4.0 as a
factor of changes in the personnel management
system;

e to analyze and compare the approaches of
the Federal State Statistics Service of the Russian
Federation (Rosstat), the Organization for Economic
Cooperation and Development (OECD) and the
United Nations Industrial Development Organiza-
tion (UNIDO) to the classification of industries by
the Level of technology quality;

e to identify the traits of high-tech companies
and their role in the new industrialization;

e to determine the features of personnel man-
agement in high-tech companies (requirements for
personnel competencies, the process of personnel
selection and training, organization of the work
process, etc.);

¢ to identify the problems that high-tech com-
panies face in the new realities in the implementa-
tion of the personnel management process and
submit proposals for solving the identified prob-
lems.

We will consider the fourth industrial revolution
and its impact on human resource management.
The term “Fourth Industrial Revolution” (Industry
4.0) was coined by the German economist, founder
and permanent president of the World Economic
Forum in Davos, Klaus Martin Schwab in 2017. He
argues that previous industrial revolutions have
freed a number of industries from manual labor,
made mass production possible, and provided digi-
tal development opportunities for billions of peo-
ple. However, the fourth industrial revolution is
fundamentally different from the rest. It is charac-
terized by a number of the latest technologies that
unite the physical, digital and biological worlds,
affect all markets and industries, change profes-
sions and introduce new necessary skills for work-
ers [1].

Industry 4.0 usually includes the following

Relevance of the study of human resource

technologies: artificial intelligence, the Internet of
Things, cloud services, virtual reality, augmented
reality, additive technologies, big data, cybersecuri-
ty, autonomous robots, etc. technologies - from
everyday life to business transformation, as well as
the systemic nature of the impact [2].

Changes are taking place in Russian legislation
due to the formation of the sixth technological
order and Industry 4.0.

So, in the Strategy for the development of ex-
port of services until 2025, approved by the Gov-
ernment of the Russian Federation in 2019, it is
noted that in the context of the fourth industrial
revolution, firstly, the world export of services will
grow (on average, the growth will be 4.5% per year),
and secondly, the sphere of information and tele-
communication technologies is “the basis of the
digital economy and technological transfor-
mations” and, accordingly, should be stimulated by
state policy [3].

The order of the Ministry of Digital Develop-
ment, Communications and Mass Media of the Rus-
sian Federation “On Approval of the Concept for the
Creation and Development of 5G/IMT-2020 Net-
works in the Russian Federation” states that the
use of 5G networks in manufacturing industries will
allow the “transition to a fully automated digital
production controlled by intelligent systems in real
time in constant interaction with the external envi-
ronment, going beyond the boundaries of one en-
terprise, with the prospect of uniting into a global
industrial network of things and services (I1oT) (In-
dustry 4.0)” [4].

According to the Decision of the Supreme Eura-
sian Economic Council dated May 19, 2020, in the
new technological order, the main areas of the
economy should be “high-tech spheres, based pri-
marily on information technology and artificial in-
telligence, nano- and biotechnology, digital trans-
formation” [5].

However, the changes are not limited to high-
tech industries. Thus, the fuel and energy sector of
the economy in connection with the change in the
technological structure should contribute to other
sectors of the economy in achieving national goals
and solving the strategic development tasks of the
Russian Federation [6]. New technologies for the
extraction and processing of minerals, infrastruc-
ture development, new industries should contrib-
ute to the transition of the Russian economy to a
new technological mode, which will be ensured,
among other things, by the products and infrastruc-
ture of the mining and oil and gas industries [7].

In such conditions, the employee's competence
profile is changing, more and more attention is
paid to the soft skills of the candidate in the selec-
tion of personnel. Researchers cite emotional liter-
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acy, attention management, self-learning ability,
cross-culturalism as core skills of the 21st century
[8]. Today the most demanded skill among employ-
ers is the ability to communicate effectively [9].

The researchers also note that in the context of
the fourth industrial revolution, it is important to
create a work environment that gives workers more
freedom to make their own decisions, inspires
them to be more involved and regulate their own
workload, including work hours [10].

The challenges of Industry 4.0 also affect other
HR processes (training, personnel development,
talent management, etc.), as well as create new
professions in the field of HR management: director
of HR strategy for business, HR data collection spe-
cialist, conditions architect labor, remote work co-
ordinator, etc. [11].

We will consider the signs of high-tech compa-
nies.

One of the main indicators of the division of in-
dustries according to the level of technological
intensity in various methods is the indicator of
manufacturability, i.e. the ratio of R&D costs to
revenue. Rosstat identifies high-tech industries,
medium-high-tech industries, medium-tech indus-
tries, low-tech industries. The OECD uses the fol-
lowing categories to classify industries: high, me-
dium-high, medium and low technology intensity.
The UNIDO methodology has combined medium-
tech and high-tech industries into one group of
Medium-high technology (CBT, medium and high-
tech industries). This is done in order to more ade-
quately assess the economies of developing coun-
tries in which high technologies, such as pharma-
ceuticals, aircraft construction, are underdevel-
oped. Medium technology industries mainly in-
clude the processing of mineral resources. Low-
tech industries are predominantly comprised of
agro-processing industries.

The high-tech industries in Russia include three
industries that are also recognized as high-tech
according to the OECD methodology - pharmaceu-
ticals, computer production, aircraft construction
and spacecraft production. In the UNIDO method-
ology, these industries are included in the group of
high-tech and medium-high-tech. The OECD also
classifies the telecommunications industry as high-
tech, which is considered science-intensive in the
Rosstat methodology. Rosstat's medium-high-tech
industries are almost similar to the OECD's medi-
um-high-tech industries, with the exception of
equipment repair and installation, which the OECD
classifies as medium-tech. Rosstat also distin-
guishes a group of “knowledge-intensive indus-
tries”, which include scientific research, education,
telecommunication technologies, etc. [12-14].

Based on the analysis of scientific literature [15-
22], we can distinguish the characteristics of high-
tech companies:

o the main activity of the company relates to
high-tech sectors of the economy;

e the company has technological (product and
process), marketing or organizational innovations;

e high Research and Advanced Development
costs - at least 8% of revenue;

e highly qualified personnel, as a rule, with
higher specialized education and developed team-
work skills;

o systematic professional development of per-
sonnel;

e presence of intangible assets in the structure
of assets (patents, etc.).

The features of human resource management in
high-tech companies include the following.

1) The selection of personnel usually takes
place according to the following scheme: applica-
tion and resume submission - video interviews -
video interviews with a recruiter - interviews with
the head of the department. Most applications are
rejected after the second round.

2) Knowledge management. As a rule, high-tech
companies have departments that regularly assess
personnel, drawing up the most effective teams for
projects based on the employee's knowledge pro-
file. Training is one of the key processes in human
resource management of such organizations, since
high-tech industries are rapidly developing, and
with them new requirements for personnel
knowledge appear.

3) High level of employee responsibility. Errors
and omissions of employees can be critical for con-
sumers and society as a whole (for example, in
pharmaceuticals, manufacturing of medical devic-
es, software development, etc.).

4) Remote operation mode. In connection with
the latest developments in the spread of coronavirus
infection, more and more technology companies are
transferring their workers to remote mode [23].

5) The problem of professional burnout. In tech
companies, the problem of professional burnout is
quite serious [24]. About 60% of these workers ex-
perience burnout [25]. Up to 42% of healthcare
workers experience similar symptoms [26]. The
spread of a new coronavirus infection has become
another negative factor affecting the psychological
state of workers in technological industries [27].

In the context of the COVID-19 pandemic, com-
panies in all industries are forced to adjust their HR
strategy. General recommendations for human re-
source management in the current environment
can be: formation of an educational platform for
employees, ensuring the development of digital
literacy skills; determination of the methodology
for assessing the performance of employees, taking
into account international professional standards;
the formation of a strategic way of thinking among
staff, which should become part of the corporate
culture of the organization [28].
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As suggestions for overcoming the problem of
burnout and increasing the motivation of employ-
ees of high-tech companies, the authors propose
the following:

1) to introduce a coaching system; it may in-
clude such specialists as an attention coach, a staff
engagement coach, a “second action” coach (a spe-
cialist who helps middle-aged people overcome
fears and doubts on a career path);

2) to introduce regular psychological assess-
ment of personnel; develop the qualities of adapt-
ability in employees in relation to changes, which
will help them maintain health and strength;

3) automate business processes and, as a result,
reduce the workload on staff; for example, auto-
mating big data analysis or uploading data to
dashboards.

Thus, Industry 4.0 has an impact on all spheres
of human life, including the economy. High-tech
companies as aggregators of the latest technolo-
gies and specialized specialists are becoming driv-
ers of economic development.

High-tech companies are characterized by high
investment costs, regular staff development and a
relatively large share of research and development
costs. At the same time, human resources are key
from the point of view of the company's strategy.

Nevertheless, personnel in such companies face
the problems of professional burnout, loss of moti-
vation, which affects the health of employees and
production efficiency. The spread of Covid-19 has
become another negative stressor for workers. To
address this problem, companies can introduce a
coaching system for employees, conduct regular
psychological assessments of staff, and automate
business processes whenever possible.
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