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DEVELOPMENT: NEW CHALLENGES
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Introduction. Globalization 4.0 and the underlying technological innovations have been leading the world into
a new phase of development — cyber-physical systems and talents — an era that has no historical precedent in
terms of scale, speed, and depth of changes.

Problem Statement. The latest waves of globalization and industrial revolution bear unprecedented chal-
lenges and development prospects that countries, regions, corporations, and individuals must be aware of in order
to adequately respond and to make adequate decisions.

Purpose. Identification and analysis of key development trends in the world economy related to globalization
and revolutionary technological transformations in their unity and interdependence, one of which is the develop-
ment of a network economy as the next economic revolution based on trust, negotiations, diplomacy, and a culture
of mutual assistance.

Materials and Methods. Analysis and synthesis, comparative analysis and systemic approach have been
used for this research. Scientific reports of international organizations, private and public corporations, foreign
and Ukrainian scholarly research publications on this issue have been used as references.

Results. The main features of Globalization 4.0 and the fourth industrial revolution, which are fundamen-
tally transfor-ming the global economic, social, and geopolitical landscape have been generalized and systema-
tized. The periodization of the globalization waves, as compared with the phases of the industrial revolutions, has
been made. This has allowed a comprehensive analysis of the processes of globalization and technological deve-
lopment in their unity and interdependence and further substantiation of the key development trends in the world
economy.

Conclusions. Globalization 4.0 and the fourth industrial revolution have been transforming all areas of soci-
ety throughout the world, and therefore should be taken into account when making strategic decisions at all levels
of management, from corporate to international.
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In the last decade, all processes and phenomena
have speeded up significantly. The world has be-
come more complicated and unpredictable, and
the network of global economic ties has been get-
ting much wider than ever before [1, 2]. Globali-
zation! has got updated features and, according
to experts of the World Economic Forum (WEF),
has moved to a new phase of development, Glo-
balization 4.0 [3, 4]. These unprecedented trans-
formations in the world development in terms of
size, speed, and scale are caused by the fourth in-
dustrial revolution based on the development of
cyber-physical systems?, blurring of the bounda-
ries between physical, virtual, and biological sphe-
res of life [5]. Under such conditions, innovations
become more important than ever and, according
to the founder and president of the WEF, Klaus
Schwab, “is a decisive competitive advantage” [6].
Xi Jinping, the President of People’s Republic of
China, the country that confidently pursues the
policy of technological transformations and claims
leadership in many key technologies of the fourth
industrial revolution?®, said at the WEF in Davos,
“We need to relentlessly pursue innovation. Only
with the courage to innovate and reform we can
remove bottlenecks blocking global growth and
development.” [8].

The revolutionary technological breakthroughs
that began with the digital revolution and accele-
rated in the second decade of the 21% century
have radically changed the system of communica-
tions, the ways in which economic relations are

! Globalization is a phenomenon caused by tangible and in-
tangible flows of ideas, people, goods, services, capital, and
datax.

2 Cyberphysical systems are complex engineering systems
based on the integration of computer algorithms and phys-
ical components (tangible things) integrated with the In-
ternet and its users.

3 The technologies that shape the future global socio-eco-
nomic environment are the following key technologies 4.0:
artificial intelligence and machine learning, virtual reali-
ties, blockchain and big data, new advanced materials and
nanomaterials, biotechnology, neurotechnology, geoengi-
neering, space technology (the list of these technologies is
constantly expended) [7, p. 1].
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organized and coordinated. The world moves from
hierarchies to a more "horizontal network reality”
[2, p. 140] associated with widespread use of in-
formation and communication technologies (ICT),
in particular, the Internet that supports perso-
nal independence and prevents centralization |2,
p. 161]. A network society and, thanks to it, a new
network economy that is called the next econo-
mic revolution are formed [9]. This economy has
arisen as a result of the convergence of national
economies, the acceleration of global technolo-
gical transformations, and now, according to ex-
perts, creates completely different opportunities
for innovation [10].

There have been many theoretical and applied
researches dealing with the development of net-
work economy. This issue had been in the focus of
international organizations, private and public
corporations [9, 11—13], and individual resear-
chers since the late 19" — early 20t centuries.
Some of them pay attention to macroeconomic
problems [14] and network relationships between
companies [15]. For example, Daron Acemoglu,
Ufuk Akcigit, and William Kerr [14] have empi-
rically shown that the shocks experienced by cor-
porations and industries may spread through a
network of relationships in the economy, expan-
ding and amplifying their initial impact. In the col-
lective monograph [15], the phenomenon of net-
work interaction of corporations has been studied,
regularities of the formation of interfirm networks
have been analyzed, advantages and disadvanta-
ges of forms of network interaction of corpora-
tions have been identified, the efficiency of inter-
firm relations has been interpreted, and the sys-
tem for its assessment has been offered.

Other scholars are interested in the relation-
ship between innovations and the network manner
of economic activity organization [ 16, 17], the ro-
le of networks in innovation processes [18, 19],
including social connections [20, 21], and the fea-
tures of innovation policy in the network econo-
my [22]. For example, Olav Sorenson [22] has exa-
mined the role of social networks in innovation
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processes and identified the possible consequen-
ces of various political interventions that may
either reduce the importance of social ties for in-
novation development or change the relationship
patterns so that they may foster innovation.

To emphasize the nature of innovation in the
network economy, some researchers use the term
"networked innovation". For example, Jacky Swan
and Harry Scarbrough have defined network in-
novations as those that are created through inter-
connections and communications that are diffe-
rent in terms of hierarchical and market mecha-
nisms of cooperation [23]. The concept of network
innovation has not been yet generally accepted
in the research community, but it seems to be a
valuable idea because it reflects the peculiarities
of the innovation process under the conditions of
the network economy and the development of the
fourth industrial revolution.

In Ukraine, A. Hrytsenko and E. Pesotska [ 24],
O. Palagin, V. Solovyov, and V. Senchenko [25],
K. Sichkarenko [26], and L. Fedulova [27] have
studied the theoretical aspects of the problems
related to the formation of network economy and
network structures and the network organization
of innovative activity.

However, the problems related to the develop-
ment of the network system in the world econo-
my in the context of the unfolding globalization
and the transition to the fourth industrial revolu-
tion have not been adequately covered in research
because of their novelty. The researches are focu-
sed mainly on the solution of the problems typical
for the digital age of the end of 20" — the early
21 centuries, instead of new challenges brought
by the second wave of the digital revolution.

The purpose of this research is to identify and
to analyze key trends in the world economy re-
lated to the globalization and revolutionary tech-
nological transformations in their unity and in-
terdependence, one of which is the development
of network economy as the next economic revo-
lution based on trust, negotiation, diplomacy, and
culture of mutual assistance.
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DIGITAL REVOLUTION 3.0

AS PRECONDITION FOR UNFOLDING
OF THE FOURTH INDUSTRIAL
REVOLUTION

Each wave of globalization and technological in-
novation promotes economic growth for entire
countries and regions. For example, during the
industrial boom around the world, there appeared
industrial centers like Manchester in Great Brit-
ain, the Ruhr region in Germany, and Pittsburgh
in the United States. At that time, their strength
was based on natural resources and developed in-
dustry: coal, steel, chemical and automotive in-
dustries. However, over time, the mineral reserves
were depleted, their extraction became more ex-
pensive, the corporations became unprofitable and
gradually closed down. The population lost jobs
and left the regions. For example, in Ruhr, within
50 years (from 1956 to 2006), the number of coal
mines decreased 23.5 times, and the number of
miners downed 16.8 times [28]. The next wave of
innovation and globalization lifted economies
that managed to structurally transform or shift to
the sector of services. Thanks to direct government
support, after the opening of the Emscher Park In-
ternationale Bauausstellung (an international con-
struction exhibition), the industrial Ruhr has be-
come a center of knowledge, technology, and ser-
vices. As a result, the ratio of jobs in industry and
services has changed dramatically: in 2005, the
coal and metallurgical enterprises together emp-
loyed a little bit more than 60 thousand people
against 720 thousand people, in 1957 [28].

The Digital Revolution 3.0 moved the world to
a new phase of development: digital, virtual, per-
sonal, and mobile, which affected the system of
communication between people, corporations, and
governments and radically changed the social, eco-
nomic, and geopolitical reality [29, p. 48, 187].

The introduction and mass dissemination of
computer information and communication tech-
nologies and, in particular, the Internet as “key
technology of the information era” [30, p. 8] gen-
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erated huge flows of information, eliminated the
physical distances between people, provided nu-
merous opportunities, but at the same time cau-
sed a high dynamism of the environment, increa-
sed the unpredictability of events and the level of
interdependence of subjects. As Alvin Toffler put
it, never in history has distance meant less [31,
p. 89]. He called such a society “super-industrial”
(a complex, swift-flowing society that relies on
both modern technology and an updated commu-
nication system) [31, p. 31].

Indeed, under the influence of globalization
and digital technologies, the forms of social com-
munication have changed drastically. The use of
computers, e-mail, new software has enabled ma-
ny people to virtually communicate, collaborate,
and compete in real time with many other people
from around the world, in different fields of activ-
ity, on more equal conditions than ever before in
world history [29, p. 8; 30, p. 15].

The scale of the third wave of globalization can
be illustrated by the following example. Nandan
Nilekani, CEO of the Indian technology company
Infosys, while demonstrating the conference room
and the screen, which connected forty digital
monitors, he said that thanks to this device, Info-
sys was able to convene a virtual meeting at any
time with all key partners located anywhere in
the world. American customers, Indian program-
mers, manufacturers from Southeast Asia or, for
instance, if the final product is made in Singapore,
then a person from Singapore gets connected, all
communicate live and discuss work on the pro-
ject. This is the way Nilekani describes the face of
globalization [29, p. 6].

The fourth industrial revolution is based on the
digital revolution 3.0, but, according to K. Schwab,
it is not its mere prolongation, because the scale,
speed, and depth of change have no historical pre-
cedent [5, p. 8]. It develops exponentially rather
than linearly and radically transforms all spheres
of social life. In particular, machine learning, 3D
printing, and large amount of data have created a
“tsunami of transformations in the industry” [32].
According to the forecasts of American analytical
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agency Homeland Security Research, by 2023, the
market of Industry 4.0 will reach USD 214 bil-
lion versus USD 60 billion, in 2017 [33]. In the
upcoming decades, corporations will create glob-
al networks that cover their equipment, warehou-
sing systems, and production facilities in the form
of real-time cyber-physical systems. These flexib-
le value networks will require new forms of coope-
ration between corporations at both the national
and global levels.

PERIODIZATION OF GLOBALIZATION
WAVES AND INDUSTRIAL REVOLUTIONS6

In the scholarly research literature there are ma-
ny approaches to the periodization of globaliza-
tion waves, they can be simplified to three cate-
gories of the globalization age: the age equal to
the age of mankind, the middle age and the very
young age with different variations [34, p. 138].
This study proposes to take as a basis two app-
roaches: by T. Friedman and by experts of the
World Economic Forum.

T. Friedman's approach is interesting because
of vivid metaphors that accurately reflect the pe-
culiarities of the modern world and numerous
confirmations from everyday life that we live in
the era of "flat world", when each individual has
the opportunity to compete and to cooperate
with others, regardless of place of residence, lan-
guage of communication, and cultural differences.
He has identified three major phases of globali-
zation and named them “Globalization 1.0,” “Glo-
balization 2.0,” and “Globalization 3.0.” The first
two globalizations were moved by countries and
corporations, respectively. At the beginning of
the 215 century, the driving force is individuals.
The WEF experts have pointed out an important
feature of the first three phases of globalization:
they were driven by technological innovations

“The term “Industry 4.0” is not the same as the term “fourth
industrial revolution.” The latter means the penetration of
key technologies 4.0 in all spheres of society: education,
health, finance, agriculture, public administration, etc.,
while Industry 4.0 covers also the sphere of material pro-
duction: industry, energy, and infrastructure.
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combined with appropriate management decisions.
The new phase of globalization is no exception.
Based on the above, an attempt has been made
to associate the waves of globalization with the
phases of industrial revolutions: Globalization 1.0
with the era of "steam energy"”, Globalization 2.0
with the era of electricity, Globalization 3.0 with
the information age (digital, computer era), and
Globalization 4.0 with era of cyberphysical sys-
tems and talents to determine the results of these
processes in each globalization wave (Table 1).
In this context, it should be noted that, despite
the decline in world trade in goods and services
in the cross-border capital flows since 2008 [35,

p. 3—4, 26—27], globalization has not stopped. It
has moved to another level, has entered a phase
determined not by the movement of goods, ser-
vices, and capital, but by the growth of intangible
data flows in the form of information, search que-
ries, transactions, messages, and videos. Global da-
ta flows underlie and provide any other type of
cross-border flow. Container vessels still move
products to world markets, but now buyers or-
der them online and pay for them through digital
transactions.

Today, huge data flows in the form of informa-
tion, search queries, transactions, messages, and
videos are transmitted across borders every min-

Table 1. Globalization Waves and Evolution of Industrial Revolutions

Globalization
waves
and chronology

Specific features of globalization waves

Industrial revolutions
as driving force
of globalization

Outcomes of globalization
and industrial revolutions

Globalization 1.0
(late 15" — late 19
centuries)

ISSN 2409-9066. Sci.

The starting point was the Columbus jour-
ney (1492) that marked the beginning of
the exchange of goods between the Old
and the New Worlds. During this period,
barriers were removed between countries
and their rulers who were the main drivers
of global integration. Those countries that
had brute force (muscle, horsepower, wind
power, and then steam power) and could dis-
pose of it effectively were advantageous.

People got the opportunity to travel freely
from one country to another without pass-
ports. Migration policy was virtually free
of government restrictions. There were on-
ly a few international economic agreements
and institutions, such as the International
Telegraph Union (1865) (now the Interna-
tional Telecommunication Union), the Uni-
versal Postal Union (1874) (now a speciali-
zed agency of the United Nations).

The world moved from the traditional ag-
rarian society to the modern urbanized in-
dustrial one.

Globalization 1.0 established a new dimen-
sion: the world was not large any longer
and became medium. The fundamental ques-
tion of Globalization 1.0: what is the place
of an individual country in the global com-
petition and what can it expect?

innov. 2021. 17 (1)

The driving force of global-
ization was the invention of
steam engine at in the 16" —
17" centuries and its com-
mercial use since the end of
the 18™ century. In gene-
ral, it was the beginning of
the First Industrial Revolu-
tion, the era of steam energy
(1760s — 1840s), which was
marked by the construction
of railways and the use of
steam energy for mechani-
zation of production

Industrialization, urbaniza-
tion, bureaucratization, me-
chanization, electrification,
standardization, specializa-
tion, concentration, reduc-
tion of employment in the
agricultural sector and the
share of agricultural labor in
GDP, public school educa-
tion
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Continuation table 1

Globalization
waves
and chronology

Specific features of globalization waves

Industrial revolutions
as driving force
of globalization

Outcomes of globalization
and industrial revolutions

Globalization 2.0
(late 19" — mid-
20 centuries)

Globalization 3.0
(mid-20" century —
2010s)

Globalization 4.0
(nowadays)

8

The deepening of economic integration be-
tween countries, the signing of important
international agreements/treaties and the
creation of international organizations in
the political (UN, Organization of Ameri-
can States, League of Arab States); the
military and political (NATO, ANZUYS);
the economic (OPEC); the monetary and
financial (IMF, IBRD); and the regional
(European Coal and Steel Community, Eu-
ropean Economic Community, the creation
of which paved the way for the European
Union) spheres.

The globalization was driven by multina-
tional corporations that had begun to reach
the world level in search of labor and mar-
kets. This was the start of transnational
mobility of goods and information, the de-
velopment of the global market for indus-
trial and labor relations.

The world was not medium any longer and
became small. The fundamental question of
Globalization 2.0: what is the place of an
individual company in the global econo-
my? Does it utilize all the opportunities?

The world has entered the phase of digita-
lization, personalization, miniaturization,
visualization, and automation of all pro-
cesses.

This stage is marked by the creation of the
World Trade Organization (WTO) and
China's accession to it. The movement of
goods and capital continued to get more
liberalized, and global value chains were
developed. World trade (as the sum of ex-
ports and imports of goods and services, in
% of GDP) increased 1.5 times over the pe-
riod 1990 — 2019.

While the first two globalizations were
moved predominantly by Europeans and
Americans, Globalization 3.0 was driven
by groups of people and individuals. It was
more diverse in linguistic, cultural, and
ethnic aspects.

The new phase of globalization requires
global cooperation and changes in the archi-

The dynamics of globaliza-
tion were determined by
the Second Industrial Rev-
olution, the era of electrici-
ty (late 19" — mid- 20%
centuries), which enabled
mass production thanks to
the discovery of electricity
and conveyor

The third industrial revo-
lution, the information era
(1960s — early 21* century)
(digital or computer revo-
lution) is associated with the
development of semiconduc-
tors (1960s), personal com-
puters (1970—1980s) and
the Internet (1990s)

The fourth industrial revo-
lution, the era of cyberphy-

Popularization of knowled-
ge, informatization, networ-
king, development of servi-
ces, enhancement of the role
of innovation as an integral
part of competition and suc-
cess of countries, corpora-
tions, and individuals, digi-
tal technology, digitalization,
personalization, diversifica-
tion, greening, deindustria-
lization, lifelong learning

The embedded systems (tho-
se that are directly embedded
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End of the table 1

Globalization
waves
and chronology

Specific features of globalization waves

Industrial revolutions
as driving force
of globalization

Outcomes of globalization
and industrial revolutions

tecture of global governance to adequately
respond to the four key transformations in
the economic, social, and political spaces,
namely:

1) the beginning of the fourth industrial
revolution and the development of its key
technologies;

2) the emergence of environment con-
straints, including global warming;

3) the emergence of an increasingly multi-
polar international order; and

4) growing social discontent and inequality
in many countries.

In total, these four driving forces have led
to the transition of globalization to a new
phase of development. The further move-
ment of countries and the well-being of
people will depend on whether the systems
of corporate, local, national, and interna-
tional government are able to adapt to
these challenges.

sical systems, the era of tal-
ent (the early 21st century
until now) are continuation
of the digital revolution.
The scale, speed, and depth
of the development of key
technologies and new in-
dustries (such as precision
medicine and genomics, ro-
botics, cybersecurity), their
interaction in physical, dig-
ital, and biological spaces
have made the fourth in-
dustrial revolution funda-
mentally different from the
previous revolutions

in the device they control)
are being replaced by the
cyberphysical systems. On
the basis of cyberphysical
systems, industry, transport,
energy, finance, medicine,
and education — all spheres
of society — become intelli-
gent. Human resources are
the main tool for competi-
tiveness. Innovation is cre-
ated in open environments
and flows between advanced
economies and developing
countries in both directions.
Abandonment of hierar-
chies, development of net-
work economy. Expanding
communications and con-
nections in the global econ-
omy

Source: prepared by the authors based on: [4, p. 5—6; 5, p. 11—27, 58—60, 75; 6; 29, p. 9—12, 30; 37; 38, p. 6; 39, p. 34, 44,

78—179, 85—87; 40, p. 55—56, 60; 41, p. 2941—2943; 42; 43].

ute and growing exponentially both in terms of
volume and diversity. About 50 % of the interna-
tional trade in services has been already digitized,
about 12 % of the world trade in goods is carried
out through international e-commerce, the share
of cross-border calls via Skype accounts for 46 %
of the total number of conventional international
calls [35, p. 23]. Digital technologies and data
flows are becoming the "connective tissue" of the
world economy [36, p. 13].

Modern society, economy, business, and poli-
tics have got transformed under the influence of
technological advances in such areas as space,
precision medicine and genomics, robotics, neu-
rotechnology, nanomaterials, etc. They combine
the physical, digital, and biological worlds, get
united to create innovations with unprecedented
speed and scale [36, p. 5—6]. When the key 4.0
technologies become widespread, they radically
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change the way in which people produce, consu-
me, communicate, move, and interact with each
other. Given the new opportunities in genetic en-
gineering and neurobiology, they can directly af-
fect the way in which people think and behave.
The fundamental and global nature of this revo-
lution also creates new threats to humanity af-
fecting labor markets and the future of labor,
income inequality and geopolitical security [5,
p- 19—-27,92].

According to researchers from Oxford Univer-
sity, 47% of employees in the United States be-
long to the high-risk category; most of them are
engaged in the field of transport and logistics,
administrative backstopping and office activi-
ties, as well as in manufacture [44, p. 44]. Mana-
ging these changes and minimizing the risks re-
quires new rules and regulations for national and
multinational cooperation, as well as a renewed
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education system complemented with targeted
programs to train employees in new skills.

Globalization 4.0 has just begun and the world
has shown its unpreparedness for it [4, p. 6—7].
The rightness of choice between free trade and
protectionism, economic growth and social jus-
tice, technology and jobs, immigration and na-
tional identity has been often debated in political
discourse. However, these are erroneous dicho-
tomies that attract too much attention, and this
fact indicates a misunderstanding of the impor-
tance of completely different challenges facing
the world. These challenges concern not indivi-
dual countries or industries, they are common
to all, and the search for common solutions and
joint efforts to address them may consolidate the
international community that is now divided in-
to many areas. Working together to address this
common challenge may help build trust between
countries and other stakeholders in a way that
has a positive impact on other areas of their
efforts.

THE FORMATION AND DEVELOPMENT
OF NETWORK ECONOMY

AND NETWORK FORMS OF ECONOMIC
ACTIVITIES ORGANIZATION

Under the influence of these globalization trends,
there has being spreading a completely different
way of organizing and coordinating relations in
the economy, as compared with the days of the
agrarian and industrial societies.

In the slow agrarian society, the speed of infor-
mation transfer was rather low because of diffi-
culties in communication and transportation;
there was no need to make quick operational de-
cisions. The industrial revolution accelerated the
pace of life, led to the emergence of bureaucra-
cy, the spread of centralized hierarchies with ri-
gid vertical links and directive management me-
thods. However, over time, the changes became so
rapid that even the bureaucracy was unable to
withstand it, and its effectiveness has been increa-
singly criticized for its inability to adapt quickly
and to solve non-standard problems.

10

Everywhere, at the level of organizations, mar-
kets, regions, countries, global integration enti-
ties, the hierarchies are replaced by open, non-
hierarchical structures built on horizontal ties,
trust, and collective cooperation. Successful or-
ganizations will increasingly move from hierar-
chical structures to networked and collaborative
models® [5, p. 60]. "Wherever you turn, hierar-
chies are being challenged from below or trans-
forming themselves from top-down structure into
more horizontal and collaborative ones,” says
T. Friedman [29, p. 48]. Kevin Kelly notes that
the shift from a vertical organizational structure
to a horizontal one, from centralized authorities
to global networks has become a major cultural
trend of the last three decades and this process
has not come to end yet. The effect of bottom-up
control continues to gain strength [2, p. 174].

As a result, there have been formed a new type
of society (the network society) and, thanks to it,
a new type of economy (the network economy),
the distinguishing features of which are not just
large flows of information, but also a completely
different logic of its use and dissemination, based
on ICT and networks as a basic organizational
form [30, p. 8, 14—15]. According to K. Kelly, the
new economy is a real tectonic shift in our lives,
which cannot be comparable to the emergence of
digital technology either. The time of computers
has passed, they have done their job, speeding up
life; the prospects now are associated with the ex-
pansion of communications that embody the es-
sence of the new economy. What matters today is
not the very technologies, but their connections.
In the new economy, everything is combined with
other things; it is characterized not only with a
mass dissemination of information, but also with
the connection of life into a single whole, the net-
% Collaboration is a higher level of collective interaction of

independent actors as compared with coordination and co-
operation; it is a process in which autonomous or semi-au-
tonomous entities interact with each other through formal
and informal negotiations, jointly forming rules and struc-
tures to regulate their interactions and activities or to

solve common problems; it is a process that includes com-
mon norms and mutually beneficial relationships [45].
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Table 2. Ways to Organize Economic Activities

‘Ways to organize economic activities

Typical features
Markets

Hierarchies Networks

Framework for relations between
the subjects
Exchange between the subjects | Based on prices

Settlement of conflicts

Culture Competition

Title to property and contracts

Negotiations and court proceedings

Labor relations Exchange of resources

Based on power Based on trust

Rules and commands | Negotiations and diplomacy

Subordination Mutual assistance

Source: cprepared by the authors based on [47].

work. The dynamics of our society and, especially,
our new economy will increasingly yield to the
logic of networks [46, p. 1, 5, 9—10]. The key dif-
ferences between the three ways of organizing
economic activities — the markets, the hierar-
chies, and the networks — are given in Table 2.

The network society and network economy are
based on new forms of social interactions: the
network (online and offline) communication wit-
hout any spatial boundaries and the network
structures, in particular;

— Network enterprises: xthe concept of "net-
work enterprise” is introduced by M. Castells at
the end of the 20t century and described by him
as an organizational form for business projects,
which is created as a result of cooperation of va-
rious components of individual enterprises that
are united onto a single network structure while
working at these business projects and establish
connections within the network to implement
each project [30, p. 86];

— Virtual corporations are a new way of doing
business, which provides instant and effective sa-
tisfaction of consumer demands and requirements.
In a fast-paced globalized world, isolated organi-
zations are unable to provide a required product
to consumers. However, it is possible by integrat-
ing the companies into a network that responds
quickly to changes in market conditions and ben-
efits from new market opportunities [48—50];

— New forms of horizontal cooperation are radi-
cally different from bureaucratic hierarchies and
firms in their classical sense. The emergence of new
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forms is dictated by time; it is a result of rapid

technological development, organizational inter-

dependence, devolution’, and limited resources

[45, p. 1]. In particular, such forms are as follows

[29, p. 51—185; 51, p. 140—142]:

¢ Open sourcing is a movement for free access to
intellectual property and software. It takes the
form of a community of researchers and pro-
grammers who consolidate their intellectual
efforts online to share ideas, knowledge, carry
out joint research projects and develop soft-
ware on a shareware basis. One of the first such
structures in the field of software development
is well-known web server Apache;

¢ Outsourcing is the transfer of special functions
by enterprise (organization) to other corporate
entities for their realization with the subse-
quent integration of the results into its full
operating cycle in order to reduce costs and to
focus on more complex functions. The leading
country in outsourcing is India;

¢ Insourcing is the opposite of outsourcing; it is
the use of internal resources of the company to
perform new functions. A striking example of
insourcing is American company United Parcel
Service (UPS) established as a regular parcel
service in the early 20" century, which now
serves almost every supply channel around the
world. By integrating the support and logistics
processes of other companies (delivery and re-

6 Devolution, in contrast to decentralization, involves the
delegation by central authorities not only their executive,
but also some legislative powers.
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pair) into its structure, UPS allows its custom-
ers to improve quality and to reduce service
time, the number of complaints received from
clients, and the number of breakdowns during
transportation. For example, United Parcel Ser-
vice has been providing not only delivery, but
also repair of Hewlett Packard and Toshiba com-
puters, laptops, and printers in its own shops,
thereby removing the need to spend time for
sending broken equipment to the manufactur-
er's repair shop, picking up repaired equipment,
and delivering it back to the client;

¢ Offshoring is the transfer of enterprises (their
production facilities, research centers) to ot-
her countries in order to manufacture the same
products, but at cheaper costs of labor, material
resources, lower taxes, and access to new mar-
kets. After China's accession to the WTO7 its
territories have become the most attractive for
the location of offshoring production of foreign
companies due to several advantages: gaining
access to a huge market and significantly redu-
cing production costs. However, for the world's
leading economies, especially the United States,
offshoring loses its relevance. Costs, risks, and
other strategic factors, including national se-
curity, reduction in unemployment and income
inequality are very important and significantly
depend on the development of industrial pro-
duction. It is clear that such factors cannot be
compensated for by the advantage of low wages
in countries with offshoring production. There-
fore, the reverse process of changing the trajec-
tory of countries towards developing their own
advanced industry and creating productive
jobs is reshoring. In 2010—2018, 3,018 compa-
nies and 515,245 jobs were reshored to the
United States together with foreign direct in-
vestments, including 51% from Asia and 33%
from Western Europe [52, p. 13]. These reverse
trends, however, do not apply to future centers

"This meant China has accepted the world rules of trade and
business relations and provided guarantees for the
protection of foreign investment under international law.
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of technological development in the world. Ac-

cording to the National Intelligence Council,

in the future, the technological center of gravi-
ty will continue to shift from West to East and

South, with increasing flows of companies, ent-

repreneurs, and capital from advanced econo-

mies to emerging markets. By 2030, much of the
technological activity is projected to move to
developing countries as multinational corpora-
tions have been focusing on their fast-growing
markets, with Chinese, Indian, Brazilian, and
other corporations quickly becoming competi-
tive at the international level. The pace of this
shift depends on the availability of venture ca-
pital in these countries, legal norms to protect
intellectual property rights and the desire of
companies to grow and to increase their com-

petitiveness in the global market [53, p. 86];
¢ informing, according to T. Friedman [29, p. 178—

179], is a personal analogue of the use of the
above forms of cooperation for an individual; it
is cooperation with oneself, formation of one's
own independence and expansion of one's own
possibilities in search of information, knowled-
ge, and entertainment.

Such forms of cooperation destroy the old hie-
rarchies and flat the world. The meaning of this
metaphor is that because of the massive spread
of digital technologies, hundreds millions people
from countries like India, China, Brazil, the for-
mer Soviet Union have the opportunity to coop-
erate and to compete in the global labor market,
which they never had before, thereby changing
established rules, roles, and functions of organi-
zations and mechanisms of coordination of rela-
tions in the economy “from vertical (command-
control) to more horizontal (communicative-col-
laborative)” [29, p. 249]. Thus, digitalization is
the process of converting information (data, mu-
sic, images, photos, videos) into a digital form that
can be used via computer, which can be stored,
modified and, most importantly, transmitted over
long distances with the help of fiber-optic commu-
nication systems and satellite communications. It
has contributed to the development of outsour-
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cing since created an opportunity to assign job to
the best specialists in a particular field of activity.
With raising international competition, accel-
erating all processes that become global and more
open, increasing the diversity of consumer de-
mands, the structure of markets changes from the
conventional industrial (since manufacturers be-
longing to one industry can no longer maintain
their competitive advantages on a long-term sus-
tainable basis) on the cluster one. Today, the evo-
lution of clusters is associated with deepening
network links between enterprises, as well as with
their entry into innovation clusters (a spatial
concentration of interconnected organizations
and enterprises belonging to different institu-
tional sectors in order to generate, to disseminate,
and to use innovations). Innovative activity is
most actively carried out in clusters due to their
following advantages:
¢ Firstly, a unique institutional environment is
formed within the clusters built on network
connections between its members, which in-
creases the level of trust between them and al-
lows them to better overcome the shortco-
mings of the external environment. As a result,
the clusters are more resilient to economic
downturns as compared with the region's eco-
nomy as a whole. The clusters suffer losses, but
recover faster than enterprises in the same in-
dustries that are not members of the clusters;
¢ Secondly, cluster members show better results
in terms of, at least, two of the three indicators:
value added growth, profitability growth, and
wage growth. According to the results of the
assessment of 12 clusters in Sweden, which was
conducted in 2005—2012, 40 % of enterprises
noted that coordinated efforts within the clus-
ter had a positive impact on the mentioned in-
dicators. In addition, 20—30 % of enterprises
indicated an increase in employment rate and
its diversification, improvement of environment
efficiency of production. At some enterprises
that were cluster members, on the contrary, the
employment rate decreased, but wages grew as
a result of increased productivity and the de-
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velopment of new activities and sectors [54].
In the long run, such processes will be crucial
for each region, as they help create more pro-
ductive and high-paying jobs;

¢ Thirdly, clusters are open structures for att-
racting new members, which corresponds to the
dominant concept of open innovation in the
modern world. G. Chesbro, the author of the
open innovation concept notes that in the new
model of open innovation, corporations com-
mercialize both their own ideas and the ideas
of other firms, look for mechanisms to market
their own ideas by building relationships with
other actors outside their current business.

Under the new conditions, corporations shall

no longer "block” their intellectual property.

Instead, they shall look for ways to profit from

the use of technologies developed by other mem-

bers through licensing agreements, joint ven-

tures, etc. [55];
¢ Fourthly, clusters allow corporations and or-

ganizations to bridge gaps in communications

that inhibit innovation processes. Such gaps
occur both inside the cluster (along the lines of

“business — business,” “business — research,”

“business — education,” and others) and with

other clusters.

Thus, clusters are a type of network structure
and are flexible, dynamic entities that provide
functional connections between members, as
well as exchange of experience, information, and
knowledge and, thanks to these properties, can
withstand global competition and ensure their
competitiveness in members and territories.

To summarize the analysis of the dominant
trends in the world economy, we can state that in
the near future, the transition of globalization to
a new phase of development (Globalization 4.0),
the beginning of the fourth industrial revolution,
and the development of its key technologies will
determine the position of countries and regions
in the world economy. The centers of attraction
for the next generation of innovation will be those
countries and regions that work in new industries
and use data and information as primary products.
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While adapting to such large-scale transforma-
tions, economic systems change their organiza-
tional structure from pure hierarchical and mar-
ket to the network one in which the relations
between people, corporations, and governments,
which are based on trust, diplomacy, and mutual
assistance, come to forefront. The further direc-
tion of the development of countries and the
well-being of the population will depend on whe-
ther the systems of corporate, regional, national,
and international government are able to adapt
to the existing challenges.

Hence, the world is undergoing a revolutionary
transformation associated with Globalization 4.0
that is not limited to material flows of physical
goods, but covers the most valuable resource of
the 21 century, i.e. data in the form of informa-
tion, transactions, search queries, etc.. and is as-
sociated with rapid development of key technolo-
gies 4.0 that radically transform all areas of socie-
ty: health care, education, manufacture, finance,
agriculture, government, and others. In such con-
ditions, the sustainable development of countries,
regions, and corporations directly depends on in-
novation as a decisive competitive advantage of
the 21t century.

The globalization waves as compared to the
phases of industrial revolutions (Globalization 1.0
to the era of "steam energy", Globalization 2.0 to
the era of electricity, Globalization 3.0 to with
the information era (digital, computer era), and
Globalization 4.0 to the era of cyberphysics sys-
tems and talents) have been periodizied, which
allow us to comprehensively analyze the proces-
ses of globalization and technological develop-
ment, to identify the results of these processes in
each wave of globalization and on this basis to
substantiate the key trends of modern world de-
velopment, which are as follows:
¢ Accelerated development of key technologies

4.0 and new industries;
¢ Introduction of cyberphysical systems that ma-

ke all spheres of life intelligent;
¢ Transition of the global economy to a network

structure, growing interdependence between
people, corporations, and governments;
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¢ Increasing role of human resources and indi-
viduals belonging to different cultures in ensu-
ring the competitiveness of countries, regions,
and businesses;

¢ Priority of innovations that are created in open
environments and flow in both directions, from
advanced economies to developing countries
and vice versa, is becoming a decisive competi-
tive advantage of the 21 century;

¢ Shift of the technological center of activities
from West to developing countries of East and

South.

In the conditions of globalization under the in-
fluence of revolutionary technological transfor-
mations the usual market and hierarchical orders
are replaced by the network organization of eco-
nomic activities. Everywhere (at the level of cor-
porations, markets, regions, countries, and glo-
bal integration entities) hierarchies are replaced
by open, non-hierarchical structures built on ho-
rizontal connections and collective cooperation.
A network society and a new network economy
are being formed as the next economic revolu-
tion, based on trust, negotiations, diplomacy, and
mutual assistance. The transition from centrali-
zed structures to networks is one of the main
trends of recent decades, which has accelerated
significantly with the transition of the world to
new phases of globalization and the industrial
revolution.

Distinctive features of the network economy
are the development of new forms of social inter-
actions, online and offline communications with-
out any spatial boundaries; the network enterpri-
ses, virtual corporations, and new forms of ho-
rizontal cooperation (open-sourcing, outsour-
cing, insourcing, informing), which radically dif-
fer from the hierarchies and firms in their classical
sense. The emergence of new forms of cooperation
is a matter of time, a result of the introduction of
technological innovations, an increase in the in-
terdependence of organizations and the limita-
tion of resources.

The economies of countries and regions are
transforming their structure from the conven-
tional industry to the cluster. Clusters are loca-
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lized (flexible and dynamic) network structures
that provide functional connections between mem-
bers as well as exchange of experience, informa-
tion, and knowledge, by means of which they en-
able the members to withstand global competi-
tion and to ensure sustainable competitiveness.
Today, the evolution of clusters is associated with
the development of innovation clusters, i.e. the
spatial concentration of organizations and enter-
prises belonging to different institutional sectors
interconnected by the innovation process in or-

der to generate, to disseminate, and to use inno-
vations.

The dominant trends in the world economy
described in this research have been radically
changing the global economic, social, and geopo-
litical landscape. They bear new risks and devel-
opment prospects for countries, regions, corpora-
tions, and individuals and shall be taken into ac-
count as much as possible when making strategic
decisions at all levels of government, from corpo-
rate to international.
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KJIIOYOBI TEH/IEHIIIT PO3BUTKY CBITOBOT EKOHOMIKU:
HOBI BUKJ/IMKU TA IIEPCIIEKTBI

Beryn. [obanizaris 4.0 i TexHosoriuHi iHHOBAILIT, 1110 JIesKaTh B i1 OCHOBI, IEPEBOIATD CBIT /10 HOBOI epu PO3BUTKY — Kibep-
(DIBMYHUX CUCTEM i TAJIAHTIB — epH, sIKa 32 MACIITaOaMMU, IBUKICTIO Ta TIIHOUHOK 3MiH HE Ma€ iCTOPUYHOTO [IPELE/ICHTY.

IIpo6Gaemaruka. Ocranni XBuI ro06aisanii Ta IPOMUCIOBOI PEBOJIOLIT HECYTh Ge3IPele/IeHTHI BUKIUKU Ta TIEPCIIEK-
TUBU PO3BUTKY, 3 SIKUMHU MaloTh OyTu 00i3HaHI KpaiHu, PEerioHU, KOMIIAHII Ta JIO/H JIJIsl aJleKBATHOTO pearyBaHHs Ta BUPOO-
JIEHHS peJIEBAaHTHUX PillleHb.

Mera. BusHaueHHs Ta aHaJIi3 KJIHOYOBUX TEHIEHILIiI PO3BUTKY CBITOBOI EKOHOMIKH, [OB’I3aHUX 3 T100aizalieio i peso-
JIOIIIHUMU TEXHOJIOTTYHUMU TPaHC(HOPMALisIMU B X €IHOCTI Ta B3a€MOOOYMOBJIEHOCTI, OJIHIEIO 3 SIKUX € PO3BUTOK MEPEsKe-
BOI eKOHOMIKH SIK HACTYITHOI €eKOHOMIUHOI peBOJIIOIil, B OCHOBY SIKOI TIOKJIaJIeHO JIOBIpY, IePeroBOPH, JUIIJIOMATIIO Ta KyJIb-
TYPY B3a€EMOJIOTIOMOTU.

Marepiamm i MeToau. Bukopucrano mMetosin anamisy it cMHTE3Y, ITOPiBHAIBHOIO aHAJIIZY Ta CUCTEMHOTO TTiaxo1y. Mare-
piajlaMu CJIyTyBajii HayKOBI ZOMOBIAI MIKHAPOAHKUX OpraHisailiii, npuBaTHUX i MyOIiYHMX KOMIaHIH, my6uikanil sapy0ix-
HUX Ta YKPaiHChbKUX HAYKOBIIIB, IPUCBSIYEH] 3a3HaueHill mpobieMaTHli.

PesysbraTu. YsarajibHEHO Ta CUCTEMATU30BaHO OCHOBHI pucu [Jobasnizaitii 4.0 Ta ueTBepToi IPOMUCIOBOI PEBOJIOLIL, SKi
JOKOPIHHUM YMHOM 3MIiHIOIOTD TJI06aIbHII €KOHOMIUHMIA, COIiaIbHIIA Ta Teono i THYHII Janamadr. 3ilicHeno nepioau-
3a11iio XBUJIb raodasisaiii, AKi criBcTaBIeHO 3 (hasaMu IIPOMUCIOBUX PEBOJIOLIH, IO AaJI0 MOKIUBICT yCeOIdHO poaHaIi-
3yBaTH Ipolecy riobasizanii i TEXHOJOTIYHOr0 PO3BUTKY B IX €IHOCTI Ta B3aEMOOOYMOBJIEHOCTI Ta Ha IMiif OCHOBI BU3Ha-
YUTHU TOMIHYIOUi TEH/IEHTIi1 Cy4aCHOTO CBiTOBOTO PO3BUTKY.

Bucunosku. [nobanizanis 4.0 i yeTBepTa NpoMKCIOBA PEBOJIOLISA TPaHCHOPMYIOTh BCi cepr AisIbHOCTI CYCIIIbCTBA B
YChOMY CBITi, @ TOMY MAIOTh Oy TH MAKCUMaJIbHO BPaXOBaHi IIPU peasiailii crpaTeriyHuX pillleHb Ha BCIX PIBHSX YIIPABJIIHHS — BiJ|
KOPIIOPATUBHOTO JI0 MiKHAPO/IHOTO.

Kuwuwosi crosa: rnobanizauis, [noGanizanis 4.0, mpoMKUCIOBI PEBOJIIOILIL, YeTBEpPTa IIPOMKICIOBA PEBOJIIOLIS, MEPEKEBA EKO-
HOMIKa, IHHOBAILi].
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