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Human role in the modern robotic reproduction development

Abstract. Digitalization of the economy and the fourth industrial revolution are accompanied by the blurring of
the boundaries between physical, digital and biological technologies. At the same time, one of the key tasks
is to create fundamentally new jobs and develop human capital as a key competitive advantage of countries
that embody such economic transformations.

The requirements for qualification in production vary significantly depending on the degree of digitalization
and the level of development of circular principles. The introduction of any new technology means that
employees will face certain challenges that create additional requirements for their skills and competencies.
With regard to the human resources, our study of this issue reveals the trends in digitalization and robotization
of production, generating the reduction of jobs, stagnation of wages and the growth of wage inequality on the
one hand, and on the other, creating fundamentally new popular and highly paid professions.

The paper is devoted to the study of the role and place of a man in the development of modern robotic
production, as well as the transformation of professional competencies and requirements on the basis of
flexible interaction of virtual and physical production systems that provide full adaptation of products and
form new operating models.

The analysis of the scale and dynamics of robotic reproduction as a key factor of such changes is carried
out. Problems and prospects of industrial and service robots application are considered. The new knowledge
about the role of the man in the management of modern intellectual systems is obtained.

It has been concluded that the transformation of human capital and its adaptation to the challenges of
digitalization and robotization of the economy remain unresolved, associated with the need to change the
level of qualification and the digital competence development. The solution of investigated problems will
be facilitated by an active impact on the labour market, lifelong learning based on more flexible educational
systems, and additional income support.
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Konmukosa T. C.

LOKTOP EKOHOMIYHMX HayK, Npodecop,

3aBigyBay Kadenpwu iHaHciB i KpeanTy, hakyNbTET EKOHOMIKN Ta MEHEL)KMEHTY,

MiBoeHHO-3axigHuin gep>xaBHuin yHiBepcuTeT, KypcbkK, Pociicbka ®epgepadis

Mepsanskosa K. O.

KaHOMAAT EKOHOMIYHMX HayK, OOLIEHT,

Kadhenpa diHaHciB | KpeguTy, hakynsTeT EKOHOMIKY Ta MEHELKMEHTY,

MiBoeHHO-3axigHuin fep>kaBHuin yHiBepcuTeT, Kypcbk, Pociicbka Pepepalis

Ponb nogvHn B pO3BUTKY Cy4aCHOro po60TN30BaHOro BiATBOPEHHS

AHoTauis. Lindposizauis eKoHOMIKM i 4YeTBepTa MPOMMC/IOBA PEBOJIIOLIS CYNPOBOAXYHOTLCS CTUPAHHAM
KOPAOHIB MiXX (Di3NYHNMN, LM POBUMMU i1 6ioNOriYHUMY TeEXHONOrisMU. [pu LbOMY OAHUM i3 FONIOBHNX 3aBAaHb
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€ CTBOPEHHS NPUHLMMNOBO HOBUX POB0O4MX MiCLb | PO3BUTOK NIOACBLKOrO Kanitany sk Kito4oBOI KOHKYPEHTHOT
nepesaru KpaiH, Wo BTiMIOTb TaKi EKOHOMIYHI TpaHchopmaLii.

Bumoru go keanicdikauii Ha BUpPOBGHNLTBI iCTOTHO 3MiHIOIOTBCA B 3a/1€XKHOCTI Bif CTyNeHs noro uudposisauii
Ta PiBHA PO3BUTKY LMPKYNSAPHUX ApUHLMAIB. YNpoBamKeHHs OyAb-sKOi HOBOI TEeXHONOorii O3Havae, Lo
NPaLiBHUKN 3iTKHYTbCA 3 NEBHUMW BUKNNKAMM Y 3B’A3KY 3 BUHUKHEHHSAM 0OOATKOBUX BUMOT LLOAO iX HABUYOK
i KOMneTeHUjn. BigHOCHO NoACbKNX pecypciB BUBYEHHS AaHOI Npo6neMaTki 403BONUTL BUSIBUTW TEHAEHLL,
AKi CTBOPIOOTL LUMdpoBisauia Ta poboTuaauis BUPOOHULTBA, MOPOLKYHOUM 3 OOHOro 60KY CKOPOYEHHS
ymucna 3anHATUX | 3pocTaHHs andepeHuiauii B onnati npauj, a 3 gpyroro — CTBOPIOHYM NPUHLMUMNOBO HOBI
3aTpebyBaHi i BUCokKoonnavysaHi npodecii.

CtatTta npuceBaYeHa [OCAIMKEHHIO pofi Ta MiCUua JOAVHW B PO3BUTKY Cy4acHOro poboTU3oBaHOro
BUPOOHULTBA, @ TaKoX npouecy TpaHchopmadii NpodecCinHNX KOMMETEHLN | BUMOr Ha OCHOBI MHY4YKOl
B3aemofii BipTyanbHUX i isUYHNX cucTeM BUPOOHULTBA, SKi 3a6e3nedyioTb NOBHY afanTalito NPOAYKTIB i
(hopMyBaHHs1 HOBMX ornepaviiHux Mogenei. 3aiicHeHo aHania MacLUTabiB i AMHaMiK po60oTn3aLii BigTBOPEHHS
SIK KJIIOYOBOrO YMHHMKA Taknx 3MiH. Po3rnsaHyTo npobnemu Ta nepcnekTuBmM 3aCTOCYBaHHSA NPOMUCNOBUX
i cepBicHUX po60TiB. OCHOBHI pe3ynsTat AOCNIMKEHHSA MONsAralTb B OTPMMaHHI HOBUX 3HaHb MPO POoJib
NOAVHW B YNPaBiHHIi Cy4aCHUMU iHTENEKTYaNnbHUMN CUCTEMAMUN.

ABTOpamn 3pobneHo BMCHOBOK MpO Te, WO TpaHcdhopMalia NMIOACLKOro Kanitany Ta noro apanTtauis oo
BUKIMKIB LndpoBsisauii Ta po6oTnaauii EKOHOMIKK 3anunLaoTbCs NpobneMmammn HEBUPILLEHNMMU, LLIO NOB’A3aHO0
3 HeOOXigHICTIO 3MiHM piBHA KBanidikauii Ta po3BUTKY LMPOBOI KOMMETEHLU npauiBHUKIB. BupiweHHo
JOCNigKeHNX Npobnem CrpusSTUME aKTUBHWUIA BMAVB HA PYHOK MNpaLi, HaBYaHHSA MPOTArOM YCbOro XUTTS Ha
OCHOBI BifIbLL FHYYKMX OCBITHIX CUCTEM, @ TaKOX MigTPVYMKa 404aTKOBOroO Aoxony.

KnroyoBi cnosa: pob6oTusauis BIiATBOPEHHS; poboTu3auis; umdppoBa eKoHoMmika; iHpycTpia 4.0;
KOHKYPEHTOCMNPOMOXHICTb NOANHN; LMPPOBI NPOoecCiiHi KOMMNETEHLII; MEeHEMXXMEHT iHTeneKTyasbHuUX
CUCTEM.

KonmbikoBa T. C.

OOKTOP 3KOHOMUYECKMX HayK, npodeccop,

3aBenyoLlas kadenpon prHaHCOB 1 KpeanTa, hakynsTeT 3KOHOMUKN 1 MEHEI)KMEHTA,

KOro-3anapHbii rocyaapcTBeHHbIN yHBepcuTeT, Kypck, Poccuiickas depepaums

Mep3ansikoBa E. A.

KaHOM4aT 9KOHOMUNYECKMX HayK, AOLEHT,

Kacegpa hmHaHCOB U KpeguTa, (pakynsTeT 3KOHOMUKN N MEHEO)KMEHTA,

KOro-3anagHbii rocygapcTBeHHbIN yHBepcuTeT, Kypck, Poccuiickas ®egepaums

Ponb yenoBeka B pa3BMTUM COBPEMEHHOI0 PO6OTU3UPOBAHHOIO BOCNPOU3BOACTBA

AHHOTauus. LiudposBnsauns 3KOHOMUKM N 4YeTBepTas MPOMbILLIEHHAA PEBOSIOLNSA COMPOBOXOATCA
CTUPaHUEM rpaHnL, Mexay pruandeckumm, LpoBbIMU 1 BUONOrMYECKMIN TEXHONOrMAMA. [pn aToM ogHON
13 KJTIOYEBBIX 3afady SABNAETCS CO3haHne NPUHLMNUANIbLHO HOBbIX paboymnx MECT 1 PasBUTUE YENOBEYECKOIO
KanuTana Kak Kito4eBOro KOHKYpPEHTHOIo NpenMyLLecTBa CTPaH, BOMIOLWAOLWMX NO4O6HbIE SKOHOMUYECKNE
TpaHchopmMaumm.

TpeboBaHMa K KBanudukKauum Ha MPOU3BOACTBE CYLUECTBEHHO MEHSIOTCA B 3aBUCUMOCTWU OT CTEneHu
ero unpoBmM3aLMn 1 YPOBHA PasBUTUS LIMPKYNAPHbIX NPUHUMMIOB. BHegpeHue no6on HOBOW TEXHOMOM U
O3HA4aeT, YTO PabOTHMKM CTOMKHYTCS C OMpeneneHHbIMU Bbi30BamMu, (OPMUPYIOLLUMN OOMOAHUTESBbHbIE
TpeboBaHUA K NX HaBblkaM M KOMMETEHUMAM. B OTHOLLEHMN 4eOBEYECKMX PECYPCOB M3y4YeHue OaHHOW
nNpob6aemMaTVkKin MO3BOMINT BbISBUTb TEHAEHUMW, KOTOpble OKasbiBaeT uudposusaumm mn pobotusaums
NPOV3BOACTBA, MOPOXKAAas C OQHON CTOPOHbI COKpaLLeHWe 4Yucna 3aHAaATbIX U pocT anddepeHumaumn B
onnaTte TpyAa, a C Opyroin — cosgasas NpUHLMNMAaNbHO HOBblE BOCTPEOOBAHHbIE Y BbICOKOOMIA4Y/BaEMbIE
npodeccuu.

CTtaTbs NocBsLLEHa UCCNE[OBaHNIO PO U MECTA YENOBEKA B PasBUTU COBPEMEHHOTO POBOTU3NPOBAHHOIO
NPOU3BOACTBA, a TakXe npoLecca TpaHchopMauum NpodeccnoHanbHbIX KOMMETEHUMI 1 TPeboBaHUA Ha
OCHOBE MMOKOro B3aMMOAEeNCTBMSA BUPTYaSlbHbIX N (DU3NYECKNX CUCTEM MPOM3BOACTBA, 06ecneynBatoLLmX
MOJIHYIO aganTauuio NPOLYKTOB 1 (DOPMUPOBAHMNE HOBbIX ONepPaUMOHHbIX Moaenen.

OcylecTBneH aHann3 mMacltaboB 1 AHaMUKM poboTM3aLmMm BOCNPOM3BOACTBA Kak Ko4eBoro dakropa
Takux nameHeHuii. PaccMmoTpeHbl Npobnembl 1 NEPCNEKTVBLI MPUMEHEHNST MPOMbILLNEHHbIX U CEPBUCHbIX
po6oToB. OCHOBHbIE pe3ynbTaTbl UCCNEAOBaHNSA COCTOAT B MOMYYEHUN HOBbIX 3HAHUA O PO YesioBeKa B
yrnpaBfeHN COBPEMEHHBIMU NHTENMNEKTYaNbHbIM CUCTEMaMMU.

ABTOpamu 6bln1 cAenaH BbiBO4 O TOM, YTO TpaHchopMaumsi YenoBeYeCcKoro Kanurana u ero aganraums K
Bbl30BaM LdpoBuaumn 1 poboTmsaLmm 3KOHOMUKN OCTaloTCs NpobaeMaM HepPEeLLEHHbIMN, YTO CBA3aHO
C HEOBXOOANMOCTbLIO U3MEHEHUSA YPOBHA KBanudukaumm n passutnsa LMgpoBoi KOMMNETEHLMN PABOTHNKOB.
PeweHnio wnccnegoBaHHbIX npobnem 6yaoeT Cnocob6CTBOBaTb aKTUBHOE BAWMSHME Ha PbIHOK Tpyaa,
06yyeHmne B TeHeHNE BCEW XXN3HM HA OCHOBE 6onee rmbknx obpas3oBaTenbHbIX CUCTEM, a TaKXXe nogaepkka
LOMONHNTENBHOrO AOX0AA.

Knio4yeBble cnoBa: poboTM3NpOBaHHOE BOCMPOU3BOACTBO; pob0oTn3auus; umdposas 9KOHOMNKA; MHAYCTPUS
4.0; KOHKYPEHTOCMOCOBHOCTb 4efioBeKa; uugpoBble MpodecCMOHasnbHble KOMMETEHUMW; MEHEeO)KMEHT
VHTENNEKTYaNIbHbIX CUCTEM.
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1. Introduction

The global economy has entered an era of profound structural changes caused by modern tech-
nological advances and high speed automation of production processes.

The idea of new technological revolution received an impetus for active discussion following
the agenda of the World Economic Forum in Davos where Germany’s strategic plans to increase
the competitiveness of its industry were presented several years ago. One of the initiatives under
the High-Tech Strategy 2020 Action Plan of Germany was called Industry 4.0. In order to continue
the policy of innovative development in Germany, an industrial strategy has been developed until
2030, aimed at supporting key industries. First of all, they include: automobile and aircraft indus-
try, chemical industry, electrical engineering, optics, production of medical devices (Federal Mi-
nistry for Economic Affairs and Energy of Germany, 2019).

New global trend in technological development is associated with the transition to cyber-physical
systems from embedded systems. The specifics of cyber-physical systems is associated with the
fact that they help organize the interaction of the virtual and physical worlds. The use of such tech-
nologies is aimed at ensuring the interfacing of smart objects with each other through the Internet,
networks, and data arrays. Digital processes will allow the production of products with increased
customization, energy and resource efficiency. Industry 4.0 will bring the production process closer
to the consumer: a high level of personalization of the product will enable the consumer to be inclu-
ded in the production process as a participant or co-creator (co-producer, co-designer).

These processes will have important consequences for the global economy, the economies of
individual countries, corporations and individuals, leading to greater efficiency and productivity of
production, higher speeds. Digital transformation requires radical change. A world in which every-
thing is interconnected will become not only more interactive and flexible, but also more complex.
Any action in the value chain will trigger responses. To be successful, it is important to adapt quick-
ly. Speed is a determinative success factor in the modern world.

Industry 4.0 will use automated platforms that provide flexible control of production processes,
their optimization and autonomous adaptation to external influences. Automation will help reduce
interest in unskilled workers, lower their pay levels.

Modern technologies provide a constant interaction of the digital and real world. The formation
of a networked and globally integrated economy is an everyday reality. So, almost half of German
manufacturing companies use Industry 4.0 applications, tailored to individual customer require-
ments. In addition, factories of the future are able to quickly change the operating mode of pro-
duction and quickly respond to failures in the work of suppliers. Full transparency of production
processes allows you to make optimal decisions and create new business models. Modern tech-
nologies allow you to integrate complex production systems into the IT infrastructure or implement
completely new business models based on interaction with the cloud, Big Data or predictive ana-
lytics tools.

Digitalization is driving the rapid development of robotics as a key element of Industry 4.0. It is
assumed that robots will be more compact and mobile, cognitive and networked. Moreover, sub-
sequent «robotic» generations of people will perceive robots and their abilities as services that can
be ordered over the Internet and configured with a click of the mouse.

Robots appear in various forms and configurations and can cooperate with humans. Sensitive
colleagues robots «Cobots» have a sense of touch, it is important for building a cyber-physical
world, a promising direction for the development of which is a combination of Industry 4.0 and the
Internet of things loT. According to the research firm ABI Research (2019), the cobot market will ex-
pand from USD 95 million in 2015 to USD 1 billion by 2020.

With cobots carrying various payloads, it is possible to solve a wide range of problems: from
automating complex assembly tasks, for example, cars, to manipulating flexible parts; from as-
sembling small parts in mobile phones to capping bottles. Such robots are easy to move from
place to place and reprogrammed to perform various tasks. Built-in sensors allow people and cars
to work together safely: if an unexpected contact occurs, the cobot can reduce speed and pre-
vent injuries. Thus, additional costs for ensuring safety at work are not required. Moreover, cobots
are indispensable as data aggregators; through them, real-time information for IT systems can be
systematized and disseminated. This will optimize production processes and make them more
autonomous from human participation (The International Federation of Robotics, 2019).

Collaborative robots, mobile assistance systems, autonomously driven vehicles and intelligent,
digital automation solutions will reduce the burden on people.
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And this will lead to the fact that in intellectual production:

e fewer people will be required;

e [abour power can be used much more productively;

e employees will be freed from performing routine tasks due to the ability to monitor production
processes and manage them through networks;

e more attention to professional development and more creative assignments (see, for example,
Frey & Osborne, 2017).

2. Brief Literature Review

Zemtsov (2017), Gunina et al. (2019), Logunova, Kapkaev and Isaeva (2019), Aymaletdinov et al.
(2018) devote their research to identifying, analyzing and resolving the problems of transforming the
role and place of a man in the digital ecosystems.

The theoretical aspects of the digital economy formation and production robotics are studied in
the works by de Reuver, Sgrensen and Basole (2018). Zajko, Pezoldt and Brighton (2015), and Kal-
lio (2016).

Oppenheimer (1997), Florida (2002), A. Olsson and T. Olsson (2010), Priporas, Stylos,and Fo-
tiadis (2017), Zingheim and Schuster (2008) devote their studies to the problems of modern profes-
sional competencies changing and the labour requirements transforming, as well as their impact on
the labour productivity.

The main provisions on the impact of digitalization and robotization on the labour market, used
by the authors in the formation of the conceptual framework of the article, have been developed by
a number of specialists, namely: Ford (2015), Arntz, Gregory and Zierahn (2016), Brynjolfsson and
Mitchell (2017), Frey and Osborne (2017).

3. The Purpose of the paper is to study the role and place of a man in the development of mo-
dern robotic reproduction, as well as the process of professional competencies and requirements
transforming based on the flexible interaction of virtual and physical production systems, ensuring
full adaptation of products and new operating models formation.

4. Results

In modern robotics, two large segments of robots are distinguished - the industrial and service
ones. According to the International Federation of Robotics (IFR, 2019), global robot installations
in 2018 amounted to USD 16.5 billion (without software and peripherals), showing a 6% increase
a year. Moreover, a similar situation, characterized by increasing growth rates developed amid
the crisis in economic and trade relations between the two largest players in the global market -
the United States and China (or the PRC).

Most actively robots are used in industries such as automotive (about 30% of the total num-
ber of installed robotic systems), electrical engineering and electronics (25%), metalworking and
mechanical engineering (10%), plastics and chemical products (5%), and food and drinks (3%)
(ABI Research, 2019).

Due to the active dynamics of the technological innovations introduction, there is a growing
demand for industrial robots. In 2005 and 2008, the average annual volume of robots sold glo-
bally amounted to about 115 thousand units. In 2016, the milestone of 300 thousand installed
systems per year was overcome. In 2017, the number of installations increased to almost 400
thousand. Predicted values for the short term indicate a further increase in industrial robotics
(Figure 1) (ABI Research, 2019).

If we consider the country aspect, we can distinguish five countries that occupy leading positions
in the introduction of industrial robots. They are China, Japan, USA, Republic of Korea and Germany.
These five countries account for more than 70% of global turnover. The analysis shows that the Euro-
pean and North American robotics markets are growing significantly amid stagnation in the Asian
countries. So, for the sixth year in a row, growth has been observed in the European market for 12%
in dynamics from 2013 to 2018. The United States is showing tremendous growth rates: in 2018,
more than 20 thousand robots were installed, which is 20% more than in 2017 (ABI Research, 2019).

The largest market for industrial robots since 2013 is the PRC, which accounts for 36% of the
total number of installed robots in 2017 and 2018. In 2018, more than 150 thousand devices were
installed. And this is more than the number of installed robots in Europe and America for the same
period combined (ABI Research, 2019).
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Figure 1:
Annual installations of industrial robots, thousand units
Source: ABI Research (2019)

Demonstrating the highest pace of digitalization, China can be positioned as a country with best
practices in this area today. In China, the state program «Made in China 2025» is being implemen-
ted, aimed at supporting key technologies in leading sectors of the economy. The People’s Re-
public of China declared its ambition to become a world leader in the field of artificial intelligence
by 2030. For the purpose of investing in national high-tech production, the China New Era Tech-
nology Fund was founded in 2018 with the capitalization of USD 15 billion (ABI Research, 2019).

Study of the global robotics market shows that the average density of robots in the manufactu-
ring industry of industrialized countries is about 99 robots for every ten thousand employees. The
highest density of robots is demonstrated by the European countries - about 114 units per ten thou-
sand employees, the USA - 99 units, Asia and Australia - 91 units (ABI Research, 2019).

Unlike industrial robots, service robotics covers a wider range of applications. These are auto-
mated guided vehicle (AGV), unmanned aerial vehicles (UAV), exoskeletons, medical robots used in
surgery, therapy and rehabilitation, as well as service robots for personal and home use and others.

Sales of professional service robots are growing. So, the number of professional robots sold in
2018 increased by 61% and reached 271 thousand units. For comparison, in 2017, sales amounted
to 168 thousand, which is 32% higher compared to the previous year (ABI Research, 2019).

Sales of power exoskeletons that reduce the power load on a person increased from 6,700 units
in 2017 to 7,300 units in 2018. This type of robots has a high growth potential: the total number of
units sold in 2018 amounted to about 7 thousand (ABI Research, 2019).

Service robots for personal and home use are produced for the mass market for domestic use
(cleaning robots, vacuum cleaners, lawn mowers, etc.), as well as for entertainment and educatio-
nal purposes. The growth dynamics of robots used in everyday life increased to 16.3 million units
in 2018. The growth was 59%. Market growth in value terms was USD 3.66 billion (ABI Research,
2019).

Requirements for qualifications in production also vary significantly depending on the degree of
digitalization and the level of manufacturability. The introduction of any new technology means that
employees, one way or another, will face certain challenges that form additional requirements for
their skills and competencies.

At the same time, the digital transformation of socio-economic systems not only acts as a driver
for the development of new industries, but also contributes to fundamental transformations of all
spheres of human life (Smorodinskaya, 2015). Under the influence of the advanced achievements of
science and technology, the regional systems of health care, education, the labour market are being
transformed, and the quality of the human capital of the territories is changing as a result.
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Along with a change in the competencies of human capital, the demand from the labour market
is changing. Digitalization and robotization of production have a multidirectional effect on it. On the
one hand, production robotization leads to the release of labour resources, differentiation in wages
is growing, and wages are stagnating. On the other hand, these processes create demand for new
professions and highly paid specialists.

According to the forecasts, digital manufacturing technologies and the widespread introduction
of robotics will deprive more than five million people of their jobs. The most significant reductions
will affect office, administrative employees, as well as production personnel of individual industries.
At the same time, compensation for the indicated losses is expected due to the two-million growth
of engineering, financial and computer professionals (Arntz, Gregory, & Zierahn, 2016).

It must be emphasized that the reduction in the share of human labour amid the introduction of
all-round robotics will be maximally manifested in the developing countries that lack breakthrough
technologies, compensated by available labour. Ultimately, many large enterprises will be returned
to the US and the EU, and developing countries will lose an important industrial resource.

In this regard, digital skills are becoming an integral part of professional skills both in the field
of education, science, and in industry. The implementation of breakthrough technological pro-
jects in the context of digitalization creates a demand for specialists who have a set of specific
competencies:

e full understanding of the scope of activity, as well as competence in related matters;

¢ understanding of the opportunities and risks associated with the use of new technologies;

e knowledge of project management methods and teamwork skills;

e ability to solve problems and implement turnkey projects;

¢ database skills; knowledge of big data tools and visualization tools;

e adaptability and ability to work in conditions of uncertainty;

* knowledge of the basics of cyber-security;

e development of emotional intelligence and systemic thinking;

e ability to continuous learning, etc. (National Academies of Sciences, Engineering, and Medi-
cine, 2017).

In the context of digital transformations of economic systems, the problem of ownership of key
digital competencies is relevant for the vast majority of professions. Thus, digital competencies are
necessary for marketers to optimize advertising management and predict emotional response to it.
In jurisprudence, digital skills will automate the analysis of materials, as well as simplify preparation
for litigation. For modern engineers, professional digital competencies are already an integral part
of the skill set required by the employer (Kapkaev & Isaeva, 2019). In addition, the demand for data
specialists is expected to grow rapidly in most industries, which will facilitate the acquisition of this
profession of intersectoral nature.

Changes in the number and structure of jobs are not the only significant consequences of the
digital transformation of the economy. The development of technology will provoke a gap bet-
ween income from labour and capital, which will lead to an increase in inequality among workers.
The owners of intellectual and physical capital (developers, shareholders, investors) will get the
maximum benefit from the upcoming changes. Workers with a low level of education and skills
will not be in demand over time, due to the replacement of this kind of work with robotic resour-
ces (Zemtsov, 2017; Aimaletdinov et al., 2018).

In this context, it is obvious that the government already needs to take actions to restructure
the education system and train specialists, to modernize the infrastructure, creating new jobs. In
the regulatory field, it is also necessary to introduce new progressive tax legislation (Pitaykina &
Vlazneva, 2018; Volodin, Pitaykina, & Vlazneva, 2018).

In the foreseeable future, new technologies will help to overcome the current biological limitations:

e devices on the human body that are part of the Internet of things will transmit information gene-
rated by their own emotions, increasing their manageability;

e exoskeletons and brain - related prosthetics will increase person’s physical strength and endu-
rance, and will also be useful in providing an adequate level of life activity for people with certain
physical limitations;

e sensors and computers built into the human body will improve hearing, vision, and will also make
household immersion in virtual and augmented realities possible;

¢ nootropic drugs will transform the working and educational processes, improving human cogni-
tive abilities (The International Federation of Robotics, 2019).
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Robotization penetrating deeper into human life will soon expand its horizons and will be inte-
grated into new industries and activities. Robots will be involved in the organization of medical and
social care, delivery services, harvesting and the provision of a range of services, which will be fa-
cilitated by the introduction of the Internet of things with the connection of third-generation robotic
systems with artificial intelligence. Using terabytes of information received from the network, such
robots will be able to automate business processes, the sphere of education, maintenance and the
provision of certain types of work and services (Atkinson, 2017).

In this context, the question arises of increasing the competitiveness of a person in an augmen-
ted economy, preserving his rights and freedoms (Volodin, Pitaykina, & Vlazneva, 2018). Given the
high cost of augmented technologies, not everyone can afford this kind of transformation, while lo-
sing competitive advantages, particularly in the labour market. It is also likely that network add-ons
may be targeted by hacker attacks aimed at controlling a person (Pitaykina, 2018).

Today, there are some areas with minimal risks of enhancing the role of robotization:

e research and creative activities;

e development of robots and software;

e interactions based on personal contact, feelings and empathy (medicine, education, social
services);

e work in adaptive and emergency conditions, requiring responsible and prompt decisions;

e entrepreneurship and management, associated with risk and the need to bear various kinds of
responsibilities;

e mentoring activities related to the transfer of knowledge, experience and based on the ability to
convince.

5. Conclusions

The risks of robot implementation are obvious. They are associated with potential unemploy-
ment, rising inequality and exclusion from the economy of certain categories of citizens. Another
negative consequence is the increased polarization of the population of the regions in such para-
meters as education, competence, age and gender. Elderly people of working age do not react so
flexibly to environmental changes and are less inclined to master new technologies. With regard to
the polarization of society by gender, this trend is explained by the excess of the proportion of men
over the share of women employed in potentially less robotic industries. Differences in adaptation
to the robotic circular reproduction of regions will provoke the emergence of zones of special so-
cial tension, an increase in inter-regional migration flows, as well as a decrease in the stability of the
economy of individual territories.

Nevertheless, digitalization and robotization will solve a number of socio-economic problems:

e provide additional opportunities for the implementation of labour and business activities;

e improve the quality of social services provided;

e improve the system of acquiring professional competencies;

e create fundamentally new conditions for conducting socially significant scientific research;
e strengthen communication between key institutional units, etc.

The transformation of human capital and its adaptation to the challenges of digitalization and
robotization of the economy remain unresolved, associated with the need to change the level of
qualification and the development of digital competence. The solution of these problems will be
facilitated by an active impact on the labour market, lifelong learning based on more flexible edu-
cational systems, as well as additional income support. Identified features should be taken into
account and subjected to additional scientific research in the part of overcoming possible threats
and minimizing risks associated with digitalization and robotization of the key sectors of economy.
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