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IMPACT OF INDUSTRY 4.0 ON THE GLOBAL ECONOMY

Summary. The article examined the transformation processes, as well as the opportunities and threats facing
the countries of the world during the transition to Industry 4.0 and examined the degree of influence of the
fourth revolution on global processes. The scientific and technological development of the world and modern
concepts within the framework of Industry 4.0 were investigated, the growth rates and growth rates, the influ-
ence of trends on the world economy, the influence of Industry 4.0 technologies on economic indicators and their
dynamics was investigated. It was found that there are four basic technologies, because of the implementation
of which significant revolutionary changes are expected in the world: the Internet of things, digital ecosystems,
big data analytics, digital platforms.
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BIIJINB IHAYCTPII 4.0 HA CBITOBY EKOHOMIKY

Anoranis. V crarri 6ys10 posriIsiHyTO TpaHC(OPMALIIHI IPOLIECH, & TAKOXK MOYKJINBOCTL TA 3aTPO3H, 110 BUHHKA-
I0Tb IIepe]] KpaiHaMu CBiTy Iifi gac nepexoay 1o Inmycrpii 4.0, Taxos 6yno JIOCTIL/IPKEHO CTYIIHb BIUIUBY 1€TBepTO]
peBoJIoLii Ha I106asbHl nponecy. Byio focifsreHo HAYKOBO-TeXHIYHII PO3BUTOK CBITY, IPOAHAI30BAHO OCHO-
BHI TEOPETUYHI HAIIPSAMKH Ta BILINB TEHIEHIIN HA CBITOBY €KOHOMIKY, JOCIIMKEHO BILJIMB TEXHOJIOTH [rmaycrpil
4.0 Ha eKOHOMIYHI IIOKA3HUKH Ta iX TUHAMIKY. Byso BusiBiIeHo, 1110 icHye YoTupu 6a30B1 TEXHOJIOTIL, B pe3yJIbTaTi
BIIPOBAIYKEHHS AKUX OUYIKYIOTHCS ICTOTHI PEBOJIIOIIIHI 3MIHI Y CBITIL: IHTEpPHET peveil, IIudpoBl eKOCHCTEMH, aHa-
JITHUKA BeJIMKHUX JAHWX, IIMQPoBI miaTtgopmu. BrposamxeHHs OyOb-IKHUX 3aC00lB aBTOMATH3AIlll, B TOMY YHCJI1
TexHoJIoTi# [HmycTpii 4.0, BUIIpaBIaHo, SAKIIO 1€ JACTh eKOHOMIYHUM e)eKT B ITOPIBHAHHI 3 MpUHHITAMU opMa-
MU BHpPOOHUIITBA 1 OlaHec-mporieciB. IlpakTuka pszy KOMIIAHIN MOKAa3ye, 10 KOMILIEKC iHCprMeHTiB 9eTBepPTOl
IIPOMHCIIOBOI PEBOJTIOLI TO3BOJISAE NOCATATH €KOHOMIYHO SHAYYIIUX Pe3ysbTaTiB. B ychomy cBITI criocrepiraeTsbes
CTpiMKe 36LIBIIEHHS KUIBKOCTL YTO/ Ha PUHKY 3/IMTTS T IOIVIMHAHD y CBITI 38 y9aCTIO IPOMHCIIOBUX BUCOKOTEX-
HOJIOMIYHIX KoMIIaHIA. [IpakTHIHO Bel CeKTOPH, 10 CTBOPIOOTH TexHouorii Inaycrpii 4.0, nmponeMoHCcTpyBay mo-
MITHE 3pOCTaHHA. I3 po3paxyHKIB, MOKHA ITOOAYNTH IIEBHY HECTAOLILHICTh MOKA3HUKIB IIPOJAKIB IIPOMUCIOBUX
po06oTiB 3a ocTaHHI PoKkK. TeHIEHIII MePeBaKHO € 3POCTAI0U0I0, aJIe TPAILIAIOTHCSA BUNAIKA SHIKEeHHS TOKA3HU-
KiB TEeMIINB 3pOoCTaHHA Ta mpupocTy. L1 Ta 1HII TpeHau B 3HAYHIN MIpl pOpMYyIOTH MAHOyTHE IIPOMKCIIOBOCTI, X
CJIIT BpaXOBYBATH AK Jepskasi, Tak 1 013Hecy. KpiM Toro, HaBemeHi TeHIEHIII] CBIIYATH IIPO 3POCTAHHS PALY PUH-
KIB, III0 CTBOPIOE HOB1 MOKJIMBOCTI JIJIs KOMITAHIHN, HAITIJIEHUX Ha MOIIYK cBoiX Himr. OMHAK, He JUBJISYNCH HA BEJIU-
KU ITOTEHITIa)T YeTBEePTOl PEeBOJIION], ITepeXisT 0 JIIKHUTaIi3allll Ta HOBITHIX TEXHOJIOTIM MOsKe CTAHOBUTH HU3KY
3arpos Juist rJ100aJIBHOIO PUHKY. Haiinommpeninmmu sarposamu € p03pO6JIeHH$I pilleHsb, IO He € PeJIeBAHTHUMI
cuTyauil Ha puHKY, Ta Gesneka fanux. llle omHien 3arpo3on € cTaHfapTH3ALS, a ke OLIBIICTE KOMIIAHLH I0Tpe-
Oye BIIKPUTHX, IJI00AILHUX CTAHIAPTIB, HA OCHOBI SKMX MOKHA BUPIIIYBATH IIOTOYHI IPOOIEMHU.

Karouosi cioma: Iuaycrpia 4.0, mimkuTasizallisd, pUHOK IIPOMMCIOBOI aBTOMATHU3AIlli, IPOMIUCIIOBI PobOTH,
CBITOBA JUHAMIKA.
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Problem statement. Our time can be de-
S. Luo, M. Muro, D. Rodrik, A. Roiko, G. Bibik in-

scribed as the Fourth Industrial Revolution

or, as it is also called, Industry 4.0. In modern con-
ditions, the concept of Industry 4.0 has become
widespread in the world.

The transition to the concept of Industry 4.0 in-
dicates that in the future such business processes
as the supply of raw materials and materials, the
development and delivery of goods to consumers
and their service will be carried out via the Inter-
net, therefore, the question of studying the features
of the transition of countries of the world to Indus-
try 4.0 is of particular relevance.

Analysis of recent research and publi-
cations. The ideas of new industrialization are
outlined in the works of A. Alekseev, S. Antonov,
V. Lifshits, V. Afanasyev, A. Babaeva and others.
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vestigate the problems and prospects of industrial
development in the context of the introduction of
Industry 4.0., V. Geyets, Yu. Kindzersky, S. Kraic-
huk, L. Melnik and others.

These and other works highlight various aspects
of the new trend in the development of the econo-
my — «Industry 4.0», the problems of its implemen-
tation in real production.

In addition, scientists have formed conceptual
principles and strategic directions for the develop-
ment and implementation of the Industry 4.0 con-
cept at industrial enterprises of various types of
economic activity, analyzed the prerequisites, ad-
vantages and disadvantages of introducing informa-
tization and automation of business processes [1].
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Highlighting of previously unresolved parts
of a common problem. Technologies in the modern
world are developing very quickly. As a result, new
social relations are formed, resource priorities and
proportions are shifted and rebuilt, the qualitative
basis of production is altered, the role and place of
a person 1n society are transformed. Therefore, the
study of Industry 4.0 at this stage of globalization is
extremely relevant and solving the problems of new
threats and barriers is an urgent issue.

Purpose of the article. The purpose of the
article is to determine the transformation process-
es, opportunities and threats that countries face
during the transition to Industry 4.0, to determine
the degree of influence of the fourth revolution on
global processes, to analyze the trends of Industry
4.0 in the present time and to predict the future.

Presentation of the main material. It is be-
lieved that the new direction in the development of
the industry heralds the fourth industrial revolu-
tion. The first was associated with the replacement
in the late 18th and early 19th centuries of the mus-
cular strength of workers with the energy of steam
and water in the first machines. The second — with
electrification and the introduction of conveyor pro-
duction at the beginning of the 20th century. The
third revolution took place in the 60s and 70s of the
last century in connection with the development of
numerical control (DNC) and microprocessors.

The fourth stage, according to German experts,
should be related to the Internet and artificial in-
telligence. «Smart equipment» in «smart factories»
will independently, without human intervention,
go online, transmit and receive information neces-
sary for work [2].

Today, both for the national and global econo-
mies, the problem of ensuring the effectiveness of
digital technologies and enhancing their positive
impact on economic growth and socio-economic de-
velopment of countries is urgent. In this regard,
the majority of scientists and practitioners consid-
er it a priority task on a global scale to increase the
availability of the Internet, including price.

There are 5 people in the world for every user
of a high-speed broadband connection who do not
have such a connection. Globally, almost 4 billion
people do not have access to the Internet at all.
About 2 billion people do not use mobile phones,
and almost half a billion people live in areas with-
out mobile communications [3].

Experts identify four basic technologies, as a re-
sult of the implementation of which revolutionary
changes are expected [1].

1. Internet of things (Internet of Things, IoT).
In this technology, the Internet is used to exchange
information not only between people, but also be-
tween different «things», that is, machines, devices,
sensors, etc. On the one hand, things equipped with
sensors can exchange data and process them with-
out human intervention. On the other hand, a per-
son can actively participate in this process, for ex-
ample, when he or she comes to the «smart home».

2. Digital ecosystems. These are systems con-
sisting of different physical objects, software sys-
tems and controllers, which make it possible to
represent such an entity. Physical and computing
resources in such an ecosystem are closely related,
monitoring and control of physical processes is car-
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ried out using IIoT technologies. Traditional engi-
neering models coexist harmoniously with comput-
er models.

3. Analytics of big data (Data Driven Decision)
or simply Big data (Big data). The huge amounts
of information accumulating because of the «digiti-
zation» of the physical world can only be efficient-
ly processed by computers (in the future, possibly,
quantum) using cloud computing and artificial in-
telligence technologies. As a result, a person con-
trolling a particular process, situation, situation
should receive processed data that are most conve-
nient for perception, analysis and decision-making.

4. Complex information systems open for use by
customers and partners (digital platforms). These
can be digital platforms and systems for managing
business processes, for integrating the Internet of
speeches into physical business processes, for an-
alyzing and predicting the state of equipment, etc.

The fourth industrial revolution, in addition
to the above areas of accelerated development,
may also mean the widespread introduction of 3D
printing, printed electronics, the use of distributed
ledgers (i.e. blockchain technology, which became
popular after the creation of cryptocurrency on its
basis), the use of virtual and augmented reality,
even the development of autonomous robots, which
are not components of automated lines, as it is now,
but quite mobile highly intelligent devices capable
of working next to people.

Since modern technologies are developing very
quickly, companies do not always have time to take
timely measures to increase competence on their own.

Therefore, we can note a trend towards an in-
crease in the number of mergers and acquisitions
in the industrial sector (Figure 1).

Indicators of the number of transactions over
the past 4 years have had a constant upward trend.
In the period from 2018 to 2020, the number of
M&A deals doubled: from 43 to 86 deals, which in-
dicates the willingness of companies from all over
the world to learn from each other's experience and
increase their potential.

In 2020, both the number of mergers and the
average contract value reached their maximum
values, namely 86 mergers and acquisitions worth
$ 1,062 million. It was during this period that one
can observe how the world practically burst into
the realities of Industry 4.0.

The obvious consequence is the growth of markets
and sales of all leading technologies, which is evi-
denced by the dynamic development of Industry 4.0.

Figure 2 shows the dynamics of growth in the
volume of the automation market.

On the chart above, we can see with the naked
eye a stable upward trend in the indicator of the
volume of the industrial automation market. Over
the past 10 years, the indicator has doubled, which
indicates the intensification of the introduction of
Industry 4.0 technologies.

The industry is now on the cusp of the fourth in-
dustrial revolution. Automation is followed by the
digitalization of production. The goal is to improve
productivity, efficiency, speed and quality, which
will lead to more competitive companies on the way
to the future of the industry.

The table below shows the calculations of the
growth rates and rates of increase in the volume
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Figure 1. Number of deals in the M&A market in the world with the participation
of high-tech industrial companies

Source: compiled by the authors based on the source [4]
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Figure 2. Global dynamics of the volume of the industrial automation market, USD billion

Source: compiled by the authors based on the source [4]

of the industrial automation market in the world
(table 1).

Looking at the results of calculations of growth
rates and rates of increase, we can see that the
rates of increase does not have any negative val-
ues, which indicates a stable growth trend in the
industrial automation market.

We can research the behavior of the indicator in
more detail by depicting its dynamics graphically
(Figure 3).
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In general, according to the graph above, the
rates of increase have approximately equal indicators
during the period 2013—2018, which reflects the sta-
ble development of the industrial automation market.

But in the period from 2011 to 2014, there was
a sharp decrease in the indicator by almost 4 times,
and, despite the «jumps» in the graph, the indicator
still tends to systematic growth.

Almost all sectors creating Industry 4.0 technol-
ogies have shown significant growth. A separate ex-
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Figure 3. Dynamics of indicators of the rates of increase
of the industrial automation market, %

Source: authoring
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Table 1

Calculation results of analytical indicators of the dynamics
of the industrial automation market

Years Industrial a{}tsoIr)nla)litlilci)(r)lnmarket size, Growth rate, % Rate of increase, %
2010 137 - -
2011 155 113,14 13,14
2012 160 103,23 3,23
2013 170 106,25 6,25
2014 183 107,65 7,65
2015 196 107,10 7,10
2016 209 106,63 6,63
2017 225 107,66 7,66
2018 240 106,67 6,67
2019 249 103,75 3,75
2020 261 104,82 4,82

Source: authoring

Table 2

Table The results of calculations of indicators of growth rates and rate
of increase in sales of industrial robots

Years Sales VOh;hm:uggiﬁld::ﬁgal robots, Growth rate, % Rate of increase, %
2015 120 - -
2016 165 137,50 37,50
2017 159 96,36 -3,64
2018 179 112,58 12,58
2019 225 125,70 25,70
2020 240 106,67 6,67

Source: authoring

ample 1s the dynamics of sales of industrial robots
(Figure 4).

On the graph, we see mainly the growth of indi-
cators from year to year. However, the dynamics of
indicators is rather unstable, therefore it is rather
difficult to calculate the most reliable forecast val-
ues for the future.

In 2017, we can observe a decrease in the sales
of industrial robots, it amounted to 159 thousand
units, but then the indicator began to grow rapid-
ly and already in 2020 amounted to 240 thousand
units of industrial robots.
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We also investigate the analytical character-
istics of the dynamics of sales of industrial robots
and a graphical representation of the growth rate
(table 2) (Figure 5).

As we mentioned earlier, the dynamics of indi-
cators is quite volatile. We can see that in 2017 the
rate of increase took on a negative value, which we
can confirm the decline in the sales volume of in-
dustrial robots during this period. We can see the
most rapid growth over the period under review in
2016 — the market volume amounted to 165 thou-
sand units, and the rate of increase was 37.50%
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Figure 4. Global dynamics of sales of industrial robots, thousand units

Source: compiled by the authors based on the source [5]
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Source: authoring

From the calculations above, we can see a cer-
tain volatility of indicators in recent years. The
trend is mainly growing, but there are cases of
a decrease in the indicators of «growth rates» and
«rates of increase».

In 2017, there is a very sharp decrease in the indi-
cator, it amounted to -3.64%, which indicates a dete-
rioration in the market for sales of industrial robots.
From 2017 to 2019, the indicators began to grow rap-
idly again, but by 2020 the indicator had significantly
decreased and acquired a value of 6.67%.

These and other trends are shaping the future
of the industry to a large extent; they should be
considered by both the state and business. In ad-
dition, these trends indicate the growth of several
markets, which creates new opportunities for com-
panies looking to find their niches.

However, despite the great potential of the fourth
revolution, the transition to digitalization and the
latest technologies can pose a number of threats to
the global market. The most common threats are the
development of solutions that are not relevant to the
market situation and data security [6].
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Standardization is another threat, as most com-
panies need open, global standards on which to
solve current problems.

Conclusions and offers. Summing up the
above, it can be noted that Industry 4.0 is deve-
loping at a frantic pace, forcing all countries of the
world to look in a new way at the processes of glo-
balization. At this stage, the world needs to adapt
to the fourth revolution, find balance and cooperate
with various participants in economic processes,
create new business models and promote produc-
tion optimization. According to the forecasts of the
World Economic Forum [7], most of the technolo-
gies of the Fourth Revolutionary will become ev-
eryday life in 2027. This meant that not only pink
houses would appear, but also pink, artificial goods
in offices and supercomputers in pockets. An in-
teresting direction for further scientific research is
the analysis of the readiness of the countries of the
world for the potential challenges and threats of In-
dustry 4.0, the study of the maturity index and the
methodology for implementing the concept of the
fourth revolution.
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