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DIGITIZATION 1S CHANGING OUR WORLD

As aim of this article the author wants to motivate the reader to be prepared to solve
all upcoming problems that will occur in nearly all fields of our life especially in the nation-
nal and global economy, in social relations, international competition and politics. Espe-
cially countries like the Ukraine with its highly educated population can discover chances,
to strengthen its economic power and position in the future world economy which will
be disrupted by this evolution.
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Janz @. II. JJuorcumanuzayusa mensem nawt mup. lLlenvio cmamou seisemcs
no020MoGKa K peweHur0 cex npeoCmosuux npooiem, KOmopsie 03HUKHYN NPAKMUYECKU 60
6cex cghepax Hawell JHCUsHU, 0COOEHHO 6 HAYUOHATILHOU U 210OANbHOU IKOHOMUKE, 8 COYUATb-
HbIX OTMHOWEHUAX, MENCOYHAPOOHOU KOHKYpeHyuu u noaumuke. Taxue cmpansl, Kak Yxkpauua,
C ee 8bICOKO0OPA308AHHBIM HACELEHUEM MO2YII UCHOIb308AMb WAHCH] YKPENUMb C8010 IKO-
HOMUYECKYIO MOWb U NOJI0JICeHUue 8 Oyoyweti MUpogol dKOHOMUKe, KOmopas npemepne-
saem 260IOYUOHHbLE USMEHEHUSL.

Kniouesvie cnosa: ommpposka, nuppoBas peBONIONUS, NCKyCCTBECHHBIN HHTEI-
JIEKT, pOoOOTOTEeXHHWKA, OOy4YeHHE B TECUCHHE BCEH >KHU3HH, MEXKAYHapoaHash MUTPALus,
uHayctpust 4.0, MexaAyHapOAHAsE KOHKYPEHLIMSL.

Background. Digitization is changing the economy and society rapidly.
This leads to considerable uncertainty, especially in the traditional indu-
strialized countries, because in the first stages of this development, espe-
cially the manufacturing industry is heavily affected. The changes, however,
will cover almost all areas of life and it will also change the structures of the
global economy and the social systems. This article gives an overview of the
expected changes.
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The aim of this article the author wants to motivate the reader to be
prepared to handle all upcoming problems that will occur in nearly all fields
of our life especially in the national and global economy, in social relations,
international competition and politics. Especially countries like the Ukraine
with its highly educated population can discover chances, to strengthen its
economic power and position in the future world economy which will be
disrupted by this evolution, bringing new perspectives and new ways for
political and economic reforms.

Materials and methods. The article is intended as a survey and uses
sources in actual economic literature and the results of a research of a team
of scientists from the FOM University of Economics and Management
(Working Worlds of the Future, Wiesbaden 2018) and the Technical Uni-
versity of Braunschweig.

Results. Digitization in the industrial sector. Much attention was paid
in 2013 to a study of the US industrial sector, where 47 % of employees
work in occupations that are more than 70 % likely to automate over the
next two decades [1]. In Germany, even 59 % of jobs would be threatened
and around 42 % of existing jobs would be completely eliminated by digital
production methods.

This finding has initiated a debate under the slogan "Industry 4.0".
Industry 4.0 "describes the so-called” fourth industrial revolution ', which in
turn stands for the general transition to digital control processes and for
which the catchword "Digital revolution™ is often used.

"Industry 1.0" describes the mechanization of production in the early
history of industrialization. "Industry 2.0" describes the proliferation of factory-
made production with large machines, accord work and flow production.
"Industry 3.0" describes the use of the first computer based control systems
of industrial production. "Industry 4.0" is now leading to digitally controlled
systems in production, which are autonomously controlled using Informa-
tion and Communication Technologies (ICT). This speeds up processes,
increases productivity and quality, and reduces costs.

New business models can also be developed through digital networ-
king within the value chains, but also between companies [2].

Mechatronics is an interdisciplinary field within engineering, which
already places entirely new demands on the workforce on the basis of mecha-
nical engineering, electrical engineering, electronics and computer science [3].
Mechanical and plant engineering are already characterized by a high level
of qualification in this sense. In Germany 96 % of the employees have
vocational training or a university degree. This suggests that they will master
the challenges ahead. Already today, learning new and adapting to change
is largely involved in a lifelong learning process in which educational insti-
tutions themselves play a significant role [4].

European industry seems to be well positioned here. However, it
should be noted that this competitiveness is largely dependent on integration
into the international division of labour with various upstream suppliers and
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the international research and development networks; therefore, the openness
of the economies is an important factor. However, digitization is not limited
to the industrial sector. It covers all sectors of the economy and the society [5].

Digitization in the service sector. The service sector has long been the
largest economic sector in terms of employment and turnover. The modern
services sector includes transport, media, financial services, leasing, education,
hospitality, culture, sports, social services, health care, education, church etc. [6].

It provides both wholesale inputs to industry and consumer services
for private consumers. Business services such as research and development,
which are the real vehicles of growth and formerly of industry, have today
been relocated to service providers such as research and development insti-
tutes. Nearly all "Industry 4.0 concepts” expect a further increase in the inte-
gration of industrial production with services such as marketing, financing,
logistics and repair.

The European Union, increased mobility and improved means of commu-
nication are allowed, parts of jobs and entire jobs are also shifted to service
providers abroad. The process of internationalization and globalization
is also driven by this.

The growing importance of the service sector is also due to the gro-
wing share of public services in the education, health and social sectors, but
also in the police and in military services (e.g. public-private partnership) [7].

A statistical distinction between jobs in industry and in the service
sector is therefore meaningless from the point of view of digitization, since
services are not less relevant to digitization than the industrial sector.

Digitization and the trade sector. In the trade sector, the use of com-
puters early on (e.g. Walmart) initiated a process towards the digitization of
warehouse and inventory management systems and impressively brought
the industry under pressure to modernize [8].

The use of digital technology has greatly expanded the ability to cap-
ture information about customers and customer behaviour in the retail sector [9].
To enable large amounts of data on customer behaviour (big data), the syste-
matic analysis of individual customer preferences is possible. It allows the
design of individual assistance services or personalized advertising.

Electronic commerce is the logical continuation of this development.
It is part of e-business and generally covers electronic commerce as well as
the promotion, buying and selling of goods and services on the Internet.
"Electronic Commerce" has already developed into one of the core business
models in the WWW.

Corresponding repercussions on the traditional retail trade can be seen
everywhere in the shopping streets of our cities in the form of empty shops
and devastating shopping streets. These, in turn, have a significant impact
on employment, landlords’ revenues, commercial real estate returns, the bustle
of downtown shopping areas, etc.
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On the other hand, suppliers such as Amazon have established them-
selves, generating significant revenues and profits through e-commerce.
They also are offering new but completely different jobs. These new jobs
not only require appropriately adapted knowledge, but also the acceptance
of changed working hours, work processes, etc.

They also include Jobs resulting from the significant increase in logi-
stics activities in distribution of goods (including UPS etc.). These in turn
have consequences for road traffic, environmental pollution, etc.

Digitization in private life. Ever since the advent of smartphones
(launch of the iPhone in 2007), digitization has also become part of our daily
lives. We receive "real time" personalized, customized information, share
what’s app, Facebook, Instagram, LinkedIn, etc. and pay with online banking
and Paypal. The search in the large encyclopaedias, which still dust on our book-
shelves, is also already largely displaced by Google and other "search engines".

"Amazon Echo™ stands as an early representative of its kind in our
homes and listens to what we speak, gathers this knowledge, and actively
recommends to buy in the not-too-distant future, or even orders autono-
mously according to our habits registered by it. In addition, such systems
will monitor the smart home, our health, our assets, in short our entire life.

A Chatterbot or simply Bot is a text-based dialogue system that allows
to chat with a technical system. It is already undertaking information and
sales talks and will take on many advisory activities via artificial intelli-
gence (Al) in a few years’ time [10]. Those affected will include not only
call centre staff, sellers, brokers, financial advisers, but also teachers, doctors,
lawyers, and so on. Nursing and care robots are already being used in the
care of the sick and the elderly in some countries. They actively commu-
nicate with people and are in some cases already linked to active robots who
undertake certain nursing and even pastoral work. In many cases, it is already
difficult to see whether "on the other side™ of our communication media is
a human being or a computer.

"AlphaGo" (GO is a complex strategic board game with 361 squares),
a self-learning computer that continues to expand its artificial intelligence (Al),
has defeated the GO World Champion due to the complexity of the game [11].

"Intelligent, networked objects", self-driving cars, smart homes, net-
worked walls, mirrors, etc., will make some "normal” business models obso-
lete today, because companies that have access to this information can now
directly and much more effectively use their services without interme-
diaries. The range of such changes could be significantly expanded, and the
accelerated product cycles in information technology are rapidly changing.

To what extent these developments in the private sphere can be judged
positively or negatively, can only be answered from the personal view. But
it is already certain that digitization in the private sphere will bring consi-
derable changes.
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Digitization requires lifelong learning. Even if mass loss of jobs is not
to be expected as a result of digitization, it is clear that automation and
process orientation in production will change tasks and require beyond the
industrial sector new qualification profiles which in turn will require a con-
stantly need of updating.

In terms of qualification companies and employees as well as educa-
tional institutions close to companies are required to develop adapted educational
formats and create space for training and further education. This must be
done in conjunction with the companies. VVocational education and training,
a fundamental adaptation of curricula and study programs will be inevitable.
Vocational training will be much more important than it is today, as it must
enable people to keep up with the rapid pace of development.

Furthermore, the digital media will change the educational landscape
itself profoundly. Thus, the profession of traditional teacher at schools and
colleges, similar to other professional groups (see above), will largely change
through "Machine Learning"” [12]. Machine learning is a fast-growing area
of computer development and part of so-called artificial intelligence (Al).
Computer programs based on "machine learning™ can use algorithms to inde-
pendently find solutions for new and unknown problems.

Machine learning is already used in online marketing in web analytics
and in many other applications. Long-distance learning and other online
educational offerings will also largely change the traditional mix of teaching
and learning methods. The concepts and equipment of the teaching institu-
tions will also change enormously.

Therefore, new media-based forms of teaching have to be developed
that meet the requirements of the digital age.

Digitization requires a political framework with flexibility and social
security. This unstoppable accelerated by artificial intelligence (Al) will
only be achieved in companies if the legal, economic and in particular the
employment and social policy conditions are adapted to the requirements of
the digital future. If this does not happen, the development will significantly
reduce international competitiveness of the whole economy and lead to
considerable losses of prosperity.

Digitization also considerably facilitates the international transfer of
knowledge and creates the preconditions for knowledge-based competitive
advantages in other countries. In order to avoid a further decoupling of
technological progress on the one hand and the development of the insti-
tutional framework of political and legal regulations on the other hand,
a consistent modification of the existing framework is necessary.

In addition to needs-based education policy, this includes a forward-
looking labour market policy and a modern labour law. The latter must also
be seen as a particularly important location factor in the age of increasing
international labour mobility. To quickly set the course for the moderni-
zation of the information technology infrastructure, including: appropriate
support measures, investment-friendly depreciation, simplified approval
procedures etc. must be established.
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Also innovative solutions for the social protection of the people must
be found. For example, Social insurance claims and occupational pension
schemes are decoupled from a long-term employment in the same company
and validated transnationally. It must be ensured that employees do not lose
any rights if they use the new flexibility operationally or internationally. At
the same time the private pension plan must be protected against extreme
fluctuations for example in the financial markets.

Given the unavoidable job losses caused by the "digital revolution”,
at least during the introductory phase, concepts such as an "unconditional
basic income™ need to be discussed. This is understood as a living income that
is paid to every citizen of a society regardless of whether it has paid into the
social system or not [13]. Especially people with low skills who are no longer
able to participate in the increase in productivity due to digitization will be
adversely affected. This also applies to cities and regions where such people
live in large numbers (e.g. Wolfsburg in Germany or Detroit in the US). Without
such a social security, they cause a considerable social problem for the future.

The existence of many companies is based on the fact that there is
sufficient mass purchasing power. For this reason, the purchasing power of
the people permanently or temporarily becoming unemployed through the
digitization process need not be safeguarded solely in their interest. The discu-
ssion about the unconditional basic income thus gains a completely new
meaning against the background outlined here [14]. At the same time, it is clear
that not only social welfare systems but also taxation systems need to be
adapted to the new conditions of the digitized economy.

New actors on the stage of the global economy. The "Digital revolu-
tion" is global and affects all connected regions of the world. One important
indicator is the fact that the People’s Republic of China and the Indian
Union are also heavily relying on the use of industrial robots in their industrial
sectors. They are proactively accepting the challenges of the “digital revolu-
tion". China and India are already established as major players in hardware
and software markets and are therefore selected as good examples of deve-
loping economies (emerging markets) on the way into the digitalized future.

Their traditional competitive advantage of being a "low-wage country
for standard products” has long ceased to exist in China. The shortage of
skilled workers in industrial production is already a significant impediment
to growth [15]. In India, conditions in the industrial sector are similar.
In both economies hotspots of digitization have already developed at various
locations, which exist alongside traditional industrial regions and underdeveloped
regions. Such economies are therefore also referred as "dual economies”.

In their developed segments, they have problems that also occur in the
traditionally industrialized countries. For example, the "medium-sized enter-
prises” established in China since the 1980s are now confronted with the
same problems (rising labour costs, high employee turnover, skilled labour
shortages, succession in the entrepreneurial families, etc.) as old industrialized

ISSN 1727-9313. BICHMK KHTEy. 2019. m 4 79




LUéPOBI TEXHOJIOI'TI

countries. This reflects the fact that the reformed Chinese economy is already
in a "normal” state [16]. In India, this situation has existed for a long time
already in the middle class, since a medium-sized economy exists on a largely
market-based system at least since the colonial era.

In addition to these problems, in both economies from their econo-
mically backward regions there is a huge number of poverty-driven, low-
skilled migrant. They cannot operate in modern industries, as they often lack
all the basic knowledge necessary to acquire the necessary expertise for
a qualified job. That is why they represent a huge potential especially of
urban poverty, which will increase with the expansion of digitized sectors
through further immigration and digitization-related releases.

The Chinese government wants to solve this technological and social
problem by accelerating modernization and urbanization in the backward
regions. The latter assumes that urban centres will benefit from economic
development and growth through the benefits of agglomeration (proximity
of companies and workers, use of a common infrastructure, efficiency of
larger education and training facilities, cultural and sports facilities, etc.) [17].

Today, however, the Chinese leadership does not rely on the "masses
of the people”, but on a consistent modernization of the existing industries
and their further development on a high-tech level. However, it retains its
traditional central planning system for which it hopes that the new perspec-
tives of digital and intelligent control will give better results than in the past.
The fact that robots and state-of-the-art computer technology are used
throughout the country is taken for granted.

The political aim is to promote prosperity through economic growth
in such a way that the remaining problems of the backward regions and urban
slums are casually resolved by emerging economic dynamics and increasing
international competitiveness [18].

Global migration in the digital age. The recent reflections make it
clear that the labour market pressure due to the "digital revolution” globally
is likely to be rather higher than lower. In the emerging economies and the
still underdeveloped regions of the global economy, demographic factors
are the main cause of this, all of which add up globally to the job-destroying
effects of the "digital revolution™ in all regions of the world [19].

At the same time, it becomes clear that the "digital revolution™ is
a development that can trigger quite different effects and deepen the social
division of societies. In any case, migratory pressure on the growth poles of
the global economy will increase, especially since the new information and
telecommunication media make existing regional differences in develop-
ment levels more transparent than in the past, and the increased mobility of
today facilitates migration.

However, modern means of communication will reduce the need for
migration in the hands of professionals and specialists, since working
in a modern IT network with its communication media (e.g. Skype, etc.).
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But there will still be those people who migrate for social reasons who
are not among the much-needed specialists. Without generating social dis-
ruption effects in the target regions of migration, this will only be possible
if an adequate integration policy, which must primarily be education and
training policy, can be established.

Without prejudice, it would undoubtedly make sense to take measures
that would enable potential migrants to be educated in their home country,
either making them wished-for immigrants in the labour market or, ideally,
enabling them to secure their livelihood in their home country at one level
that makes migration unnecessary. The teaching and learning systems of the
digital revolution (see above) are useful for such a strategy because the
development of translation robots and "machine learning™ etc. help to over-
come language problems.

However, this requires considerable efforts to restructure the training
systems because the necessary equipment and concepts are missing.

Conclusion. The "digital revolution” is under way, it affects almost all
areas of our lives and it is happening globally. It is a result of the evolution
of information technologies ranging from telecommunications to robotics to
artificial intelligence (Al) and the resulting hybrid techniques. An industria-
lized country that wants to be modern and internationally competitive has
to join in this development, or it has to leave the society of the leading
industrialized countries. In the national economic relations, the working world,
but also in the private life, serious changes will emerge within a short time,
which will demand adaptability, flexibility and willingness to learn.

For companies, this raises the fundamental question of how their "disru-
ptive business model™, which they want to operate in the age of the digitized
world, will look like, or whether they will even exist.

For workers, digitalization raises the fundamental questions of what
skills and capacities they will need in the future to secure their livelihood,
whether they can acquire them and what should happen to those workers
who do not have the skills they need now and in the future. Especially where
these effects will be locally massive, where e.g. traditional automobile produc-
tion is concentrated, this will also be a regional problem.

In addition, there will be increased regional and global migration from
"losers” of development to growth regions, which will have significant
educational and social challenges, as they can only be prevented through
prosperity in all nations, including those where development has not brought
wealth to wider sections of the population. If one wanted to stop this migra-
tion by foreclosure and closed borders, then one would exclude oneself from
the group profiting countries at the same time. So the digital revolution has
globally significant social consequences that need to be mastered in the
interests of securing social peace and prosperity. The problem seems to be known,
but out of different perspectives it is well known since many years [20]. But
in our days we are confronted with a growing speed of this development
which now named "Digital Revolution".
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Jane @. I1I.. /Tuoscumanizayisa 3minioe naut ceim.

Ilocmanoeka npoonemu. Llughposa pesonroyis weUOKO 3MIHIOE eKOHOMIKY ma Cyc-
nibCMBo, W0 NPU3B00UMb 00 3HAYHOI HEBUSHAUEHOCHI, OCOONUBO 8 THOYCMPIAILHUX KPATHAX,
OCKIIbKU HA NEPUUX emanax Halbiibuie nomepnae oopooHa NpoMuciogicms. 3MiHU, OOHAK,
OXONAMb Matidxce 8Ci chepu HCUMMSA, d MAKONC 3MIHAMb CIMPYKMYPY 2100ATbHOI eKOHO-
MIKU MA COYIaNbHUX cucmeMm. Y cmammi Ha0aHo 02150 OYIKY8AHUX 3MIH.

Memoto cmammi € 6UOKpeMAeHHA Maubymuix npobdiem matice y 6cix cgepax
JICUmmst, 0COOIUBO 6 HAYIOHANLHILL Ma 2N0OANbHII eKOHOMIYL, COYIATbHUX BIOHOCUHAX, MiIdiC-
HAPOOHIll KOHKYpeHYii ma noximuyi.

Mamepianu ma memoou. Buxopucmano exonomiuni 0dicepena ma mamepiany 00Cio-
arcennst epynu euenux 3 KEM Vhieepcumemy exonomixu ma menedacmenmy (Poboui ceimu
manbymuvozo, Bicoaden 2018) i Texniunozo ynisepcumemy bpaynueetiea.

Pesynomamu docnioncenns. L{ugpposa pesonioyis € pezyibmamom esontoyii ingop-
MAyiiHUX MmexHono2ill, NOYUHAIYY 8i0 MeNeKOMYHIKaAyil 00 poOOMOmMexHiKu, Wmy4yHo2o0
iHmeneKkmy ma noge'sI3aHux 3 Yum IOPUOHUX MEXHON02IU. JTUONCUMAni3ayis He 0OMENCYEMbCSL
NPOMUCTIOBUM CEKMOPOM, OXONIIIOUU 8CI 2Ay3i eKOHOMIKU Ma cycnitbemeéad. 3a80saku il
30IbULYEMbCST MOOLLHICTD, WOPOKY NOKPAULYIOMbCSL 3aC00U KOMYHIKAYl, yugposi mexHonozii
6 npoyeci €sponelicokoi iHmezpayii, wo dae 3mo2y 3aryyamu poooyy cuiy 3-3a KOPOOHY,
Mmoomo cmeopIomvbca Hogi poboui micys 8 abconomHo HO8OMY Gopmami, AKUU uMa2ac
He MinbKU 8I0N0GIOHUX 3HAHb, 4 U 3MIHU CHPULIHAMMSA POOOY020 Yacy, pobouux npoyecie
mowo. Lugpposea mpancghopmayis oxonnioe i poboui micys, AKi GUHUKAIOMb BHACTIOOK
3HAYHO20 PO3WUPEHHS JI02ICMUYHOT OIIbHOCMI 3 PO3NOOLTY MOBApIs, Wo, 6 CB0I uepey,
Mae HAcnioku 015 OOPOACHbO20 PYXY, 3A0PYOHEHHS HABKOAUUHBLO2O CEPedosuyd mouo.
Bce ye makooic cnpusie npuckopernnio npoyecie inmeprayionanizayii ma enooanizayii.

3 oensady Ha ye, 30iibUUMbCS pecioHANbHA Ma 2100anbHa Miepayis — 6i0 aymcati-
depis po36UMKY 00 YeHmpi8 3pOCMAanHs, Ki 30amui OYO0ymv RPULHAMU 3HAYHI 0CIMHI Mma
coyianvhi quknuxu. Jlepaicasu, wjo cnpooyioms 3yRUHUMUY Y0 MIiepayilo 3aKpummsim Kopoomie,
6y0ymp uIyueHi 3 KoNa KpaiH, Wo ompumyroms npubymox.
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LUéPOBI TEXHOJIOI'TI

Iumenexmyanvni yugposi cucmemu ma Oiibwl [HMEHCUBHI MEPEICI MAKONC CNPUSL-
MUMYymb KpawoMy noeonyeamu cimelni ma npogpeciiuni gumoau. JJomawnin ogic, inbHuil
yac, 008ipyuti pobouuli yac, 001k pob6o402o yacy abo 0OMiH pobouuUMU MicYaMU, AKI 8iHCe
icHyromoe, O0edani wacmiuie CIMasamumyms ONepamusHor NPAKMUKOIO Ol OKpeMuxX pilieHb.
YV pesynomami cmeopennsa yugposux mepesrc MincHapoOHi eKOHOMIUHI GIOHOCUHU CMAIOMb
6ce MICHIWUMU, BOOHOYAC, Yepe3 NOsA8Y HOBUX VUACHUKIB HA CEIMOBOMY PUHKY MA 8UCOKUX
MEeXHOI02I NOCUNIOEMbCSL MINCHAPOOHA KOHKYPEHYIS.

Bucnoexu. Jlinosuii ceim, aK i npugammue Jcummsi KOJHCHO20, He3a6apom cepiio3HO
sminumocs. L]i mpancopmayii sumazamumymo 6i0 rodeti 30amHOCmi 00 a0anmayii, eHyy-
KOCMI ma 20mogHOCMI G4UMUCS, a neped KOMNAHIIMU NOCIAHY b (DYHOAMEHMATbHI NUMAHHSL!
sK guensadamume ix 6isHec-mo0eb Y 3MIHEHOMY C8Imi i U 83a2ali 60HU ICHY8aAMUMYNb Y HbOMY.

LIJooo npayignukie, mo oHU MaOMb OYMU 20MOBUMIU ONAHOBYEAMU HOBI 3HAHHA Md
HAaBUYKU, WO 3HA000AMbCA iM 01 30epediceHHs ab0 NiO8UUEHHS KOHKYDEHmMOCHpPO-
ModcCHOCMI Yy 3MiHeHOMY ceimi. Lle e cmocyembes 1 Hayiil, AKI Makodc smyuieHi 6yoymo
WyKamu 81ACHI UWLTAXU BUNHCUBAHHSA | O0CACHEHHS YCNIXY HA PUHKAX.

Knwuoei canoea: aumxwramizaiis, Iu(poBa pPEBONIONIA, INTYYHHNA IHTEICKT,
pOOOTOTEXHIKa, HAaBYAHHS MPOTATOM JKHUTTS, MIDKHApOJHA MIrparis, nmpoMucioBicts 4.0,
MIXKHAPO/IHAa KOHKYPCHIIIS.
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