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TRANSFORMATION POTENTIAL

OF THE DIGITAL ECONOMY AND INDUSTRY
4.0 FOR INNOVATIVE AND INDUSTRIAL
DEVELOPMENT AND ECONOMIC INEQUALITY
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A. €. H., AOLIEHT Ka(eApM €KOHOMIiK} Ta MiZKHAPOAHMX €KOHOMIYHMX BiAHOCHH,
MapiynoAbChKNIA AepiKaBHMHA YHiBEPCUTET

K. A. Oaiitnuk,

acnipanT, MapiynoabCeKuii Aep>KaBHMH YHIBEPCUTET

TPAHC®OPMALIHUN MOTEHLIAA HU®POBOI EKOHOMIKU TA THAYCTPII 4.0 AAS
IHHOBAIIIMHOTO  IHAYCTPIAABHOTO PO3BUTKY TA EKOHOMIUHOI HEPIBHOCTI

The purpose of the article is to determine the transformational potential of digital economy technologies and Industry
4.0 for innovative development and economic inequality. The relationship between the concepts of "innovation",
"transformation”, "revolution” in the context of digital transformation is considered. The transformational role of the
introduction of technologies that optimize business models and economic relations from both the demand and supply
sidesis characterized, which involves increasing operational efficiency, changing the structure of the company and business
model. Given market competition, the role of innovation as a factor of competitive advantage is characterized. The
differences between long waves and large surges are noted as the result of historical events, which requires a specific
identification of various technological systems interconnected by each revolution. The conditions under which
transformational processes acquire the characteristics of a "revolution" are substantiated. The idea is considered that
the systemic transformation caused by Schumpeterian "creative destruction” in each technological revolution changes
the paradigm that organizes all innovators, thereby creating a mismatch between the emerging new economy and the
outdated political context. The techno-economic paradigm for describing the systemic transformation after the
technological revolution is characterized.

It is noted that each technological revolution has its own logic, which forms a new techno-economic paradigm,
which involves not only the emergence and evolution of certain key resources and technologies, but also a change in
people's attitude towards technology. It is emphasized that each revolution is characterized by one or more core
technologies, where the core technology can look like a cluster of interconnected radical breakthroughs that form the
main constellation of interdependent technologies that will eventually reduce the cost of production. The transformative
role of general purpose technologies (GPTs) is considered as a special type of radical technologies that serve as an analytical
tool for explaining technological change. General purpose technologies are identified as a special type of radical
technologies and an analytical tool for explaining technological change. It is noted that the shocks caused by radical
innovations, such as those that lead to a new technological revolution, become an inherent feature of industrial growth
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models. The transformational role of digitization and digitalization is considered. It is proven that the process of
digitalization reflects a paradigm shift in the socio-economic context, it changes the channels of production of economic
growth, the specifics of management, job creation and welfare generation. Based on the assumption that "suddenness"” is
a directsign of transformation, the correspondence of the concept of Industry 4.0 to the concept of "suddenness of change”
is identified.

Before the digital economy, technologies were key factors of economic innovations generated in the environment of
creative entrepreneurs. At the early stage of the formation of the digital economy, the importance of expanding the
Internet infrastructure increases. In the conditions of Industry 4.0, digital transformation influenced the formation of a
new technical and economic paradigm, at the center of which were networks, platforms and innovations based on ICT.

Mera craTTi HoAsirae y BM3HAUeHHi TpaHcdopMalniliHOro MOTeHIIiaAy TeXHoAoOril nudporoi eKoHOMIKM Ta IHAyCTpil

nwoom

4.0 AAs IHHOBALIiIHOTO PO3BMUTKY Ta eKOHOMIUHOI HepiBHOCTi. Po3rasHyTO cniBBiAHOMeHHS NOHATE "iHHOBAIiA", "TpaHC-
dopmanin”, "pepoAwilia” B KOHTeKcTi Budporoi TpaHcdopmanii. OxapakTepu30BaHO TpaHchOPMaLiiHY POAL BIPOBaA-
JKeHHA TeXHOAOTiil, [0 ONTHMi3yIOTh GizHec-MOAeAi i eKOHOMiUHi BiAHOCHHM K 3 6OKY MOMKTY, TaK i MPOMO3MIIiT, M0 mepea-
6auae mipABMMIeHHA oNepaliiHoi eeKTMBHOCTI, 3MiHY CTPYKTYpPH KOMIaHii Ta 6isHec-MoAeAi. 3 OTASAY Ha PMHKOBY KOHKY-
peHIlil0, 0XapaKTepM30BAHO POAb iHHOBaIilf AK YMHHMKA KOHKypeHTHOI nepeparu. BiaaHaueHo BiAMiHHOCTI MiK AOBTMMH
XBUAAMMY i Be AMKMMM CIIAeCKaMM K Pe3yABTATOM iCTOPMUYHMX MOAIN, AKMI BUMArae KOHKPeTHOI iAeHTHdiIKanil pisHMX TeX-
HOAOTIYHMX CHCTeM, OB'A3aHMX MiK c006010 KOJKHOI peBoAIicto. O6rpyHTOBaHO, 32 AKMX YMOB TpaHchoOpMaIifiHi mpo-
necyu HaOyBalOTh 03HAK "peBoAlOnii". Po3arasHyTa iped mpo Te, Mo cUcTeMHa TpaHcdOpMaljis, CIPUUNHEHA MyMIIeTepiaHCh-
KUM "TBOPYMM PYHHYBAHHAM" Y KOJKHil TeXHOAOTIUHil peBOAOIl, 3MiHIOE MapaAUTrMy, [0 OPraHi30BY€ BCiX HOBATOPIB,
CTBOPIOIOUM THM CaMMM HeBiATIOBiAHICTE MiK HOBOIO eKOHOMiKOI0, 0 POPMYEThCA i 3acTapiAMM NOAITMUYHMM KOHTEKCTOM.
OxapaKTepH20BaHO TeXHIKO-eKOHOMIUHY NapaAUIMy AASA OIIMCY CHCTeMHOT TpaHcopMallii icAs TeXHOAOTiYHOT peBOAOILIT.

BipsHaueHo, M0 KOKHA TeXHOAOTIYHA PEBOAIOIifA Ma€ CBOIO AOTIKY, fiKa (POPMYE HOBY TeXHiKO-eKOHOMIUHY [1apajpur-
My, mjo mepeAGauae He AuIle OSABY Ta eBOAIOLI0 MeBHUX KAIOUOBUX pPecypciB i TeXHOAOTIH, a i 3MiHy cTaBAeHHS AIOAeH A0
TeXHOAOrii. AKI[eHTOBaHO Ha TOMY, IO KOXKHi/ peBOAIii MpUTaMaHHa OAHA a60 KiAbKa OCHOBHMX TeXHOAOTIH, Ae OCHOBHA
TeXHOAOTifl MOJKe BUTASIAQTH fK KAacTep B3a€MONOB 'A3aHMX paAMKaAbHMX NPOPHBiB, Mo GOPMYIOTh OCHOBHe Cy3ip's B3ae-
MO3aAeJKHMX TeXHOAOTIH, fIKi 3 YaCOM 3HMIKYBaTHMYyTh coGiBapTicTs BupoOGHMITBAa. Po3arasuyTo TpaHchopManiiiHy poas
TeXHOAOTIif 3araAbHOTO Npu3HaueHHA (aHrA. "General Purpose Technologies”, T3II) ik 0COGAMBOTO THITY PaAMKAABHUX
TeXHOAOTIH, AKi CAYTYIOTh aHaAITMIHMM iHCTPYMeHTOM AAA MOACHeHHA TeXHOAOriuHMX 3MiH. TexHoAoril 3araApHOTO IpPH-
3HaYeHHs BU3HAUEHO OCOOAMBMM TUIIOM PAAMKAABHMX TeXHOAOTIH i AHAAITMUHUM iHCTPYMEHTOM AAS MOACHEeHHS TeXHOAOT-
iyHKMX 3MiH. Bip3HaueHo, Nj0 NOTpAciHHA, BUKAMKAaHI paAMKAaABHMMM iHHOBAIifAMHM, TAKMMY AK Ti, 00 IPH3IBOAATE AO HOBOI
TeXHOAOriUHOT peBOAIOILIT, CTAIOTh iMAHEHTHOK 03HAKOI MOAeAel IPOMMCAOBOTO 3pocTaHHA. PoarasnyTo Tpancdopma-
[[iifHy poAb onudpyBaHHI Ta AMAKMTAAI3alil. AOBeAeHO, O MpoIjec AMAKUTAAI3a1lii BiAGHBa€E 3MiHY NAPAAMTMH B COL[iaAb-
HO-eKOHOMIYHOMY KOHTeKCTi, BiH 3MiHIO€ KaHaAM IPOAYKYBaHHA eKOHOMIYHOTO 3pOCTaHHA, cnenu@iKy rocmopaploBaHH,
CTBOpeHHs po6ounx Miclis i reHepyBaHHs A0GpoOyTy. Buxopsun i3 npunymenHs, mo "panToBicTs” € MPAMOIO 03HAKO TPAHC-
dopmanii, ineHTHdiKOBaHO BipATOBiIAHICTE KoHIennii IHAycTpii 4.0 mOHATTIO "panToOBiCTh 3MIH".

Ao undporoi eKOHOMIKY TeXHOAOTI] BUCTYIIAAM KAIOUOBMMM YMHHHKAMM eKOHOMIUHMX iHHOBaILilf, MO TeHepyBAAUCEH B
cepeAOBHIIi KpeaTMBHUX mipnpuemilie. Ha panHboMy eTani cTaHOBAeHHS MU POBOT eKOHOMIKM HMiABMITYETHCHA BaJKAMBICTE
pozmupeHHs InTepHeT-iHGpacTpyKTypu. B ymorax InaycTpii 4.0 nudpora TpaHcdopmanis BIAMHYAA HAa CTAHOBAEHHA HOBOI
TeXHiKO-eKOHOMIUHOT MapapUTMu, B [eHTPi AKOT ONMHMAKMCA MepeXi, mAaTdopmMu Ta iHHOBaIii Ha ocHoBi IKT.

Key words: transformation, digitalization, automation, diversification, cyclicality, growth,
inequality, competition, productivity, output, innovation, technology, industrial revolution,
technological development, innovative development, digital development, digital economy, creative
destruction, cluster, ecosystem, paradigm, production, ICT , R& D, Industry 4.0, changes, economic
structure.

Katouo6i caroba: mpancgopmayin, dudxumanizayis, aémomamusayia, oubepcugixanyis,
YUKAIYHICmy, 3pocmanns, Hepibuicmo, KOHKypenyia, npodyxmubuicme, bunyck, innobayin, mex-
HOA0ZiA, IHOYycmpiarvHa peboroyisn, mexnoroziynun po3bumor, innobayiunut posbumox, yugppo-
buii pozbumorx, yugpoba exonomixa, méopue pyunybanns, xaracmep, exocucmema, napaduzma, bu-
pobruymébo, IKT, HAAKP, Indycmpia 4.0, 3aminu, cmpyxmypa exonomixu.

INTRODUCTION certain period of time, while innovation can appear

Although the concepts of "innovation” and as a result of sudden technological shifts. The
"transformation” are often forcibly synonymous, difference between the concepts is especially
in most cases they are fundamentally different. obviousin the case of digital transformation, which
Transformation is usually a process that lasts fora means the process of introducing technologies that
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optimize business models and economic relations
from both the demand and supply sides, which
involves increasing operational efficiency, chan-
ging the structure of the company and the business
model. For J. Schumpeter, innovation is a complex
concept that includes: the introduction of new
products or improving existing ones; the intro-
duction of a new or improved production method;
the opening of a new market; the use of a new way
of selling or purchasing; the use of new raw ma-
terials or semi-finished products; the introduction
of a new organization of production [41, p. 66].
Given market competition and the consideration
ofinnovation as a factor of competitive advantage,
innovations can be divided into five categories: (1)
anew product, (2) a new production method, (3) a
new market, (4) a new source of supply of
materials, and (5) the emergence of new orga-
nizations that create or eliminate monopolistic
market structures. In the digital economy, each
category can have a disruptive impact on an
industry, sector, or the entire economy. Inno-
vations in a company can play a dual role:
supporting innovations that are already on the
market, and a destructive role — replacing these
innovations. In today's digital economy, a sixth
category is gaining increasing importance, namely
all technologies, methods, and techniques that are
broadly understood as digital technologies.

THE REVIEW OF THE LITERATURE

K. Freeman and F. Lawes [29] argued for the
existence of long waves as processes of great
transformation, analyzing each of the five
revolutions since the "industrial” revolution in
England at the end of the 18th century. Adapting
J. Schumpeter's approach to analyze the key role
of finance in innovation and highlighting the
changing interactions between production and its
financing in connection with technological
revolutions, K. Perez [35] justified the urgency of
abandoning the explanation of modern
technological transformations by Schumpeterian
GDP booms and busts: to distinguish them from
booms and busts, cycles, long waves and k-waves,
which are still used interchangeably in the
economic literature, the concept of "great bursts
of development" appeared in K. Perez's scientific
apparatus.

If long waves can be the object of statistical
testing, then "big bursts" are the result of historical
events, which requires the specific identification
of the different technological systems linked by
each revolution, and the observation (qualitative
and quantitative) of both their diffusion in the
production system and the impact of the paradigm
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on social processes that arises as a result of this.
Accordingly, this transition from growth to
technological diffusion changes the ordinate axis
and the nature of the phenomenon under study.
Since long Schumpeterian waves assume an
equilibrium growth path with upward and
downward deviations, the ordinate axis symbolizes
GDP; instead, "big bursts" concern the dynamics
and mechanisms of implementation of each
technological revolution and its corresponding
paradigm, so the vertical axis represents the level
of diffusion of its potential in the economy.

Digital transformations as a factor in the
development of economic systems [2; 3; 12; 13; 14;
15] and the transformational nature of
digitalization as a trigger for the emergence of new
forms of inequality are highlighted in the scientific
work of Ukrainian [1; 4; 5; 6; 7; 8; 19; 20; 21; 34; 42]
and foreign scientists, including V. E. Baker, T.P.
Hughes, T. Pinch [16]. A. Ripa [35], P. Di Maggio
[22; 23; 24; 25]. A. Elbana and M. Newman [26]
identified unique characteristics of digital
innovations (the possibility of reprogramming,
data homogenization, self-referential nature of
digital technologies) and refuted the idea of the
aggressively destructive nature of digital trans-
formations regardless of the types of innovative
solutions being implemented.

THE PURPOSE OF THE ARTICLE
The aim of the article is to determine the
transformative potential of digital economy
technologies and Industry 4.0 for innovative
development and economic inequality.

THE MAIN MATERIAL OF THE ARTICLE

No matter how dynamic a set of new
technologies is, it deserves the term "revolution”
only if it has the power to cause transformation in
all directions. K. Perez, the principal investigator
of the Beyond 4.0 project, began collaborating
with K. Freeman in the 1980s [30], developing the
idea that the systemic transformation caused by
Schumpeterian "creative destruction” in each
technological revolution changes the paradigm
that organizes all innovators, thereby creating a
mismatch between the emerging new economy and
the outdated political context [36]. Researchers
have used the term "techno-economic paradigm"
(TEP) to describe the systemic transformation that
follows a technological revolution. TEP, in essence,
introduces the perspective of a complex interac-
tion between technology, economic structure,
management, social institutions and how people
relate to technology. A technological revolution
for K. Perez is "...a powerful and highly visible

———
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cluster of new and dynamic technologies, products
and industries capable of causing a revolution in
the entire structure of the economy; a set of
interconnected radical breakthroughs that form
the main constellation of interdependent techno-
logies, namely "a cluster of clusters or a system of
systems"" [36]. Therefore, each revolution has its
own logic that forms a new techno-economic
paradigm, which involves not only the emergence
and evolution of certain key resources and
technologies, but also a change in people’s
attitudes towards technology. For example, the
microprocessor not only changed the way in which
the economic system generates economic growth,
butalso, thanks to its applications, the way people
interact. The same applies to the mechanization
of production, the emergence of the chemical
industry and mass production — examples of the
"big bang" that symbolized technological
revolutions. It is noteworthy that each revolution
is characterized by one or more core technologies,
where the core technology can look like a cluster
of interconnected radical breakthroughs that form
the main constellation of interdependent techno-
logies that will eventually reduce the cost of
production. K. Perez [36] develops the basic
hypothesis that "... as civilization develops, the
number of important operations that we can
perform without thinking about them increases"”

Thus, long-term economic growth and the
prospects for reducing economic inequality are not
only connected by complex causal relationships
with major technological innovations, but also
with their spread in the economy. The afore-
mentioned scientific studies are recognized as the
latest surge of interest in technological revolutions
before the explosive introduction of the concept
of "Industry 4.0".

The techno-economic paradigm is a set of the
most successful and profitable practices in terms
of the choice of resources, methods and
technologies, as well as in terms of organizational
structures, business models and strategies. These
mutually compatible principles and criteria
develop in the process of using new technologies
and finding more adequate strategies for using
resources. The emerging heuristic procedures and
approaches are gradually adapted at all levels of
management (from engineers, managers to
investors, financiers, entrepreneurs, marketers and
consumers). Over time, a general logic of the "new
economy" is established, which affects both
consumer reactions and the nature of investment
decision-making. Familiar ideas are recognized as
outdated, and new ones become not just "main-
stream"” but "the new norm". Extremely efficient

hierarchical substructures with clearly defined
roles and tasks, which ensured growth and
innovation in the mass production paradigm of the
1950s, are now seen as bureaucratic obstacles
alongside dynamic global networks, digital models
with multidisciplinary personnel and a high level
of digital technology implementation. The
construction of a techno-economic paradigm
occurs simultaneously in three main areas: (1) in
the structure of production costs; (2) in the
construction of new innovation ecosystems; (3) in
organizational conditions and principles. In all
three areas, the emergence of a paradigm is the
result of the spread of revolutionary products,
technologies and infrastructures. Initially localized
and small, the impact becomes widespread and
pervasive, with changes occurring in economics,
behavior, and ideas. The paradigm and its new
"common sense" criteria take root and act as
inducers and filters for the search for technical,
organizational, and strategic innovations, as well
as for business and consumer decisions.

General Purpose Technologies (GPTs) are a
special type of radical technologies and an
analytical tool for explaining technological
change. T. Bresnahan and M. Traitenberg [18]
define GPTs as key technologies that, due to their
technological dynamism, have the potential for
widespread use in a wide range of sectors. The
analysis of GPTs initially focused on the
interdependence of industries under the influence
of innovative development and had a narrower
scope than the techno-economic paradigm. After
obtaining sufficient empirical evidence confirming
the economic impact of large-scale structural
changes in industries, economists built GPTs into
endogenous growth models, since the nature of
their diffusion determined the features of growth
cycles. TZP was singled out as a specific class of
technologies with three inherent characteristics:
prevalence (general applicability), inherent
potential for technical improvements, and
innovative complementarity, which leads to
increased returns from the effect of scale. "General
applicability" assumes that the technology is
pervasive in scale and scope, that is, economic
entities use the technology in a large spectrum of
different types of economic activity (scope) and in
significant quantities (scale). "Complementarity in
innovative activity" describes the mechanisms of
the influence of TZP on innovative development
by increasing the return on investment in R&D
(downward R&D and the quality of TZP are
supermodular). The TZP approach, in essence,
became a response to criticism of long-wave
theories as an analytical tool for rationalizing
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Table 1. Characteristics of innovations and their transformational potential

Type ‘e Economic
of inn-ogatiou Clea scteristicd Example impact
Incremental | Minor Improved Small impact
innovation innovations that | organization of a from each
occur specific work nnovation,
continuously in | process in but overall
one specific production important for
product or productivity
process gains over
time
May lead to
structural
change, but
impact limited
to one sector
Radical Stochastic, Nylon May lead to
innovations random events structural
as a result of change, but
planned impact limited
research to one sector
Technological | Far-reaching Synthetic materials | Affects
system changes in Petrochemical several
changes technology innovations sectors of the
combined with economy and
organizational creates
and managerial entirely new
innovations in industries
more than one
firm
Techno- Changes in the | Digitization: Spread effects
economic technological computers; network | across all
paradigms system that technologies: ICT- | sectors of the
(TEP) affect almost all | based innovations; | economy
sectors. TEP software;
exists in various | telecommunications
institutional
forms. The IT
paradigm is
characterized
by network
companies and
Just-in-time
production.

Source: [28].

historical events ex-post. E. Helpman [33]
describes the essential difference between the TPP
and endogenous growth models as follows: in TPP
models, radical innovations may occur sto-
chastically, but they are usually exogenous to the
system and trigger a growth phase, whereas
growth models driven by TPP initially exhibit a
decline (in productivity and output) due to the
reallocation of resources needed to guarantee the
introduction of the new technology. The economy
shifts to a new, higher, equilibrium growth
trajectory only after the lag in adoption. Shocks
caused by radical innovations, such as those leading
to a new technological revolution, become an
inherent feature of industrial growth models
(Table 1).

In practice, the elasticity of growth to
technological shocks may differ across sectors of

economic activity for anumber of reasons ranging
from microeconomic (e.g., firm incentives and
competition) to meso- and macroeconomic (e.g.,
the structure of cross-industry demand for inter-
mediate goods or the effects of industrial
slowdowns that are unevenly distributed across
economic activities). Even a synchronous
technological shock can have an asynchronous
effect, while non-revolutionary asynchronous and
localized shocks can average out pre-existing
sectoral differences. This explains the funda-
mentally different impact of radical innovations on
inequality. Since the process of digitalization
reflects a paradigm shift in the socio-economic
context, it changes the channels of production of
economic growth, the specifics of management
[10], job creation [11] and the generation of
wealth.
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V. Scherer [40], reflecting on the question of
the transformational nature of Industry 4.0 in the
context of digital development, tries to identify the
correspondence of this concept to the concept of
"suddenness of change", because he proceeds from
the assumption that "suddenness” is a direct sign
of transformation, although it has several
meanings: (1) it occurs or occurs unexpectedly,
simultaneously changing the idea of processes or
the nature of their course; (2) it occurs or is
forcibly initiated in a short time; (3) it is
characterized by suddenness or is manifested in the
lack of alternative implementation. In the context
of long-term economic development and
fundamental technological and economic changes
(which are claimed to be caused by Industry 4.0, if
considered as a separate concept), the author
argues that for a "change" to meet the criteria of
"suddenness", the following four criteria must be
met:

(1) The "appropriateness of change" of business
models and organization of business processes in
practically all sectors of the economy, all regions
and all spheres of society, because otherwise the
"change" cannot be considered in the context of
long-term structural changes and economic deve-
lopment.

(2) "Destructiveness of change": the more
destructive the change, the more likely it is to be
considered sudden. "Destructiveness" means that
a break with existing institutions and institutions,
economic structures, other fundamental elements
of society that have functioned for a long time is
necessary. "First-order disruptive technologies"
are localized disruptions in a specific market. These
disruptions are limited in scope and time. That is,
markets are constantly disrupted and changing, so
the opportunity to disrupt a particular dominant
technology is limited by the time it dominates.
There are several key factors for first-order
disruptions: local capabilities, creativity and prob-
lem-solving, and financial investment. "Second-
order technological disruptions" build on smaller
localized, first-order disruptive technologies. The
crucial factors for the development of second-
order technologies are: the presence of expert
networks; numerous possibilities for applications;
financial resources; supporting infrastructure and
institutions.

(3) "Surprise of change": if the probability of
change is unknown, and even more so if the set of
possible changes is unknown, uncertainty about
the future increases, and then almost any change
can be considered "sudden" in nature. While the
emergence and spread of Industry 4.0 is likely to
affect all regions to some extent, the (un)expec-

tancy of the concept will vary from region to
region.

(4) "Perception of change": for a change to be
considered sudden, it must also be "perceived" as
"sudden". The perception of change will therefore
depend largely on the communication of infor-
mation about it, as well as on the willingness and
ability of the population to adapt to change. Since
the capacity to adapt and the willingness to adapt
are likely to vary from region to region, the
perception of change may vary from region to
region.

CONCLUSIONS

A techno-economic paradigm is a set of prin-
ciples and concepts that describe the functioning
of a key technology or technology cluster, as well
as a combination of interrelated technological,
technical, organizational and managerial inno-
vations that provide technical and economic
advantages and open up new investment oppor-
tunities in various sectors of the economy. The
legitimation of a techno-economic paradigm
involves the use of a key resource or set of key
resources that are characterized by low, rapidly
falling costs, unlimited availability of supplies over
long periods, and the potential for application in
many different products and processes in all sectors
of the economy. In order to cause a "big splash" in
the form of a long wave, automation must be driven
by a so-called general-purpose technology that
satisfies the following conditions: (1) clearly
perceived low and declining relative cost; (2) un-
limited supply for all practical purposes; (3) po-
tential pervasiveness; (4) the ability to reduce
capital, labor, and resource costs, as well as to
change them qualitatively.

Before the digital economy, technologies were
key drivers of economic innovation generated by
creative entrepreneurs. At an early stage of the
digital economy, the importance of expanding
Internet infrastructure increases. In the context of
Industry 4.0, digital transformation has influenced
the formation of a new techno-economic
paradigm, centered on networks, platforms, and
ICT-based innovations.
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