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Abstract

The accumulated potential in digitalization suggests the need to create a new para-
digm for managing scientific-innovative and production-technological processes,
which is reflected in the author’s article. In these conditions, there is the problem of
developing a mechanism for innovative management of the industrial sector of the
economy. The study aims to analyze statistical and analytical data of modern industrial
sector management in the context of digitalization. By analytical, comparative, and
statistical analysis of international innovation management approaches, according to
the rating of the global innovation index 2020/2021 and business activity of techno-
logical leaders in Asia, North America, and Europe, the authors developed a methodo-
logical approach to improve the mechanism for implementing innovative manage-
ment in industrial sector. The mechanism includes such core elements: state industrial
policy—purposes of industrial development—decision on innovative management
implementation—development of mechanism to implement innovative decision—
expected short- and long-term results based on the traceability of innovation and the
overall economic context from a global perspective. The study results can be applied
for implementing innovative management in industrial sector and developing indus-
trial policies.

Keywords: Management transformation, Industry, Technology, Innovation
management, Digitalization

Introduction

In the modern world, industry is designed to meet the needs of the life of the entire
population of the state, as well as the realization of its internal and external interests.
The fundamentally new conditions prevailing in the twenty-first century dictate the
implementation of scientific and technological modernization of economic sectors,
while responding to all the challenges of competition. The industrial sector, its activi-
ties and development, are significant in this process. This sector covers material, human
resources, industry management bodies and infrastructure. All this in aggregate is a
mechanism requiring timely tactical and strategic management policies.
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The transition to a post-industrial society that accelerated the implementation of sci-
entific and technical progress, strengthening the processes of uncertainty and risks,
crisis situations, requires a constant search for new management solutions. The innova-
tiveness of management decisions is an objective necessity in modern conditions. In this
regard, the success of industrial enterprises depends on the formation of a fundamen-
tally new innovative approach to solving problems, which in general allows achieving
positive effects and results in an innovative economy.

The universally recognized world concept for the development of the industrial sec-
tor is recognized as “digitalization”. The initiative, proclaimed by the German luminaries,
later taken up by the United States and Southeast Asia, has given significant shifts in the
introduction of end-to-end digitalization, fundamentally new high-tech installations and

programs.

Literature review

The 2019-2020 coronavirus pandemic and the associated global economic collapse
have demonstrated that decision-makers around the world are ill-equipped to identify
the innovative possibilities of modern societies (Bowden et al., 2020; Rousseau, 2018).
Researchers argue that the right solution to the problem of management lies in the study
of innovation management development, which is understood as the systematic promo-
tion of innovation in the organization, affecting the result and the receipt of benefits
(Drucker, 2020; Hengsberger, 2018). Management structures can be divided according
to the signs of centralization: centralized and decentralized, according to the functional
orientation: sectoral, functional, programmed (Cavatorto & Spina, 2020). An analysis of
management in highly developed countries (Norris, 2016; Oqubay et al., 2020; Pianta
et al., 2020) found that a functional industrial management system has a special effect in
modern conditions, in which the goal of innovation is to create additional value within
the organization. The experience of national economies of key centers of the world,
which include the USA, Japan, the EU, and China, has shown that active changes in
industrial policy towards scientific and technological shifts, the transition to moderni-
zation, and increased investment in basic and applied research have largely predeter-
mined their current advanced state of the economy (Norris, 2016; Oqubay et al., 2020;
Pianta et al., 2020). This concept is consistent with the approach of Andreoni, 2016; Di
Tommaso et al., 2020 to the study of industrial policy in developed countries, which
aims to create and develop sectors of the economy identified as priority. Aggarwal &
Reddie, 2020 take a similarly broad view of macro-level innovation governance, taking
into account the economic aspects of strategic competition, arguing that innovation
governance, transformed in the current era, is becoming a central aspect of geostrate-
gic considerations. As part of their work, the researchers identified four trends in the
industrial sector: a reduction in the number of people employed in industrial produc-
tion, an increase in the automation of production, the demand for a highly skilled work-
force, the growth of the share of high-tech industries. Liu & Liu, 2019 also studied the
experience of advanced countries, which showed that intensive technological develop-
ment is impossible without the use of modern management methods and organization
of production. More precisely, the mutual combination of new technologies and new

management mechanisms has allowed countries to increase indicators of industrial
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development and accelerate positive structural changes associated with the growth of
high-tech and knowledge-intensive industries (Liu & Liu, 2019). Moreover, analysis of
developed countries’ experience in industry digital transformation showed that among
the main concepts there are: Smart Production, Digital Production, Industry 4.0, Inter-
net in Industry. They stimulate effective management decisions at all levels, from the
state to the private, from the macro- to the micro-levels (Bueno et al., 2020). This thesis
is confirmed by Gaidarova, 2016. The researcher denotes that in modern market condi-
tions the innovative orientation of industrial enterprises increases the consumption of
products and contributes to the balance and efficiency of the markets as a whole. Gaid-
arova proposes to evaluate the result of innovation management by a system of indica-
tors that characterize the effectiveness of business decision-making practices, such as
the ability to innovate, the quality of this work implementation, innovation activity of
the enterprise, product competitiveness. The researcher believes that with this approach,
innovation can be considered the key to sustainable economic development. Another
group of researchers (Bowden, 2020; Cummings et al., 2017) considered innovation
management through three models in management, European, American, and east-
ern. The European model (Germany as an option) focuses on the standardization of all
processes, on the integration of European communities digitally. The Anglo-American
or Western model (USA, Canada and Great Britain) is associated with the exclusion of
excessive state functions and the high efficiency of decisions. The Eastern, Asian model
is based on a multi-level hierarchy of the management system. This model pays great
attention to the individual, education, culture, reduction of the state apparatus. As prac-
tice shows, the USA and developed EU countries: Great Britain, France, Germany, and
the Netherlands are recognized leaders in innovation development in the modern world.
In this regard, in terms of searching for a vector for the development of innovative man-
agement, the “Western sector” seems to be traditional, rich in terms of the proposed
tools and directions of development (Dutta et al., 2018). It should be noted the posi-
tive experience of Asian countries to integrate into a global network of innovation and
entrepreneurship, based on the increase in the consumer market and information sector
(Bhagavatula et al., 2019; Das et al., 2020; Shukla, 2017). Particular success was achieved
in this direction by South Africa—a country with rich natural and labor resources, which
focused industrial policy emphasis on innovation in disadvantaged rural areas to accel-
erate local economic development and public services (Booyens & Hart, 2019). It is dif-
ficult to quantify precisely the “external effect” from the application of new management
technologies, but their role in the qualitative transformation is undeniable. All countries
in different ways have been able to adapt the new management methods. However, the
priority in the field of applying innovative solutions is the transition from quantity to
quality of innovation (Dutta et al., 2019), which is aimed at obtaining high economic,
social, and environmental results (Tsindeliani et al., 2021).. Scientific research in the
field of studying the concepts, processes and mechanisms of innovative management,
digitalization and industrial policy was created and developed in the works of numerous
scientists and practitioners. They justified relevance, developed a mechanism, ways to
improve the manageability of these processes. Despite the existing works on the topic,
there is no analytical assessment of innovation management in the industrial sector,

which would reflect the extent of innovation activity in the industry and could be used
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in various analytical comparisons, especially in developing countries, where the role of
innovation impact in the management and tactics of production development is increas-
ing. The significance of this study is to consider innovation management in the overall
context of the economy from a global perspective.

Practical contribution is the development of a universal mechanism of industrial
innovation management based on the use of benchmarking tool, which allows one to
improve the practice of business decisions at the meso- and macro-level in the global
changes in science and technology.

The aim of the study: analysis of statistical and analytical data of modern practices of
industrial sector management in the context of digitalization.

For the purposes of the study the following tasks were performed:

1. Identification of main principles of innovative management in industrial sector.

2. Investigation of experience and identification of principal guidelines and peculiarities
in innovative industrial policies of world economies.

3. Development of a mechanism for implementing innovative management in indus-
trial sector.

Material and methods

The study builds on previous research on approaches to innovation management in
the context of digitalization and sectoral policies of the world’s economies, drawing on
changes in the global innovation index (GII), which helps to make innovation meaning-
ful for countries, especially developing countries and assess the relative effectiveness of
the national innovation system in the innovation activities of industrial enterprises. The
theoretical part of the study is based on the concepts of: Bowden et al. (2020), Bueno
et al., (2020), Sherimova, (2019). In its empirical part, the study used the reports of the
international organization WIPO, 2020/2021 and WIPO Statistics Database, 2022.

The study was conducted in three stages:

Stage 1. The authors constructed a block diagram of innovation management using the
Data Table function of Excel program and Microsoft Visio graphic editor to visualize the
basic innovation management principles in industrial enterprises, which are linked to
the literature (Bowden et al., 2020; Bueno et al, 2020; Sherimova, 2019). The scheme of
innovation management includes Block 1: the subject of management and Block 2: the
object of management, which in the process of management transformation lead to the
synergy of results.

Stage 2. The study systematized the relationship of managerial approaches in industrial
business practices and digital technologies based on evaluating GII in the context of four
quartiles (I quartile—performance above the expected level of economic development;
II—performance in accordance with the level of economic development; III and IV—all
other economies). The overall GII score is the average of the input (innovation input)
and output (innovation output) sub-indices, which are used to rank 132 economies rep-
resenting 94.3% of the world’s population and 99.0% of global GDP at purchasing power
parity in current international dollars. The result of this step is presented as a summary
table in Excel, which is created from the report data (WPO, 2020/2021). For each
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economy, the most recent annual data available in the national statistics of the analyzed

countries are taken into account. The result processing formula for the GII model is as
(max xf —1) x (max—economy value)

max—ming1 , where “min” and “max”—minimum and max-

follows: In

imum values of the indicator sample.

Stage 3. Based on assessing the innovation potential of business practices in the con-
text of GII (WPO, 2020/2021) and activity of the world innovation process leaders in
the issues under consideration according to the Hague system of international registra-
tion of industrial designs (WIPO Statistics Database, 2022), which covers 93 countries,
a universal mechanism of innovation management implementation in the industrial sec-
tor was developed. This mechanism emphasizes the achievement of business and socio-
economic value as measured by traditional criteria and the overall economic context of
the GII function, the global innovation tracker, including the amount of investment in
science and innovation, technological process, and socio-economic impact.

The methodological basis of this study is represented by analytical, comparative, and
statistical analysis.

Results

In a complex and rapidly changing external environment, national innovation systems
began to pay attention to the problems of changing the practice of innovation manage-
ment to develop the industrial sector. Literature review showed that the search for ways
of innovative management as part of the state economy is based on the two main blocks

of management transformation:

Block I—improving the organizational and managerial apparatus;
Block II—the introduction of modern management technologies.

Figure 1 shows industrial sector innovative management and in general includes the
principle of systemicity—the totality of all management process elements, which are
in constant development and interaction; digitalization—the process of transforming
information using digital technologies, the implementation of which affects the scale of
industrial development; business processes transformation based on the distribution of
new knowledge and technologies aimed at meeting the needs of society and the state.

The essence of the mechanism of innovative management in the industrial sector
(Fig. 1) is that in the course of management, the subject (managerial staff—all levels
of management) affects in various ways (new management methods) the management
object (industrial sector) for synergistic results, which entails the joint achievement of
business and socio-economic values. Since the development of the methodology for
managing the industrial sector, in the context of disseminating new knowledge and
technology, is a very urgent task, it is of interest to measure the innovative potential of
business practices and economic development, which ensures the effectiveness of deci-
sion-making in government, business, and other areas, as it seeks to develop policies
to produce effective approaches and mechanisms for building innovative management
using international experience. It is also important to determine the extent to which they
can be used to improve decision-making procedures for the formation and adjustment
of industrial policy in the current environment for many developing countries.
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Fig. 1 Innovative management of industrial sector. Source: developed by the authors based on Sherimova
(2019), Bowden et al. (2020), Bueno et al. (2020)

Table 1 presents the experience of international practices in the field of innovation as
of 2021.

Analysis of Table 1 shows that the global innovation landscape in 4th and 3rd quar-
tile groups is changing slowly compared to the 2nd and 1st quartiles of the GII ranking
for the period 2020-2021. This shows the priority of innovation in the socio-economic
development of these countries, especially in North America and Europe, which con-
tinue to lead and have the strongest and most balanced innovation systems. Moreover,
one should note the developing innovation sphere in Asia, as evidenced by the places
that countries such as China, Israel, the UAE, and Malaysia occupy in the GII. The most
important need for the development and implementation of innovative industrial policy
is to stimulate innovation activity at the meso- and macro-level. This aspect of practice
contributes to the formation of qualitatively new competitive positions, providing tech-
nological priority of business activity, which is confirmed by the results achieved by the
world leaders of the industry, according to the Hague system of international registra-
tion of industrial designs (Fig. 2):

As shown in Fig. 2, in 2021 the leader in international filings in the industrial sec-
tor is Chinese telecommunications equipment manufacturer Huawei Technologies,
which accounts for 6952 or 21.2% of all filings in global activity. It is followed by Qual-
comm Incorporated (US), Samsung Electronics (Korea), Mitsubishi Electric Corpora-
tion (Japan), Telefonaktiebolaget LM Ericsson (Sweden). Thus, one can state that the
practice of innovative management solutions at the macro-level effectively influences
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Table 1 The innovative potential of business practice in the general context of the economy:

2020—2021

Best/ 4th quartile Score Changes Best/ 3rd quartile Score Changes

average/ (ranks 1st (0-100) to rank average/ (ranks 34th  (0-100) to rank

last rank to 33rd) 2020 last rank to 66th) 2020

2021 2020

1 Switzerland  65.5 0 34 Hungary 42.7 +1

2 Sweden 63.1 0 35 Bulgaria 424 +2

3 United 61.3 0 36 Malaysia 419 -3
States of
America

15 Hong Kong, 537 —4 49 Ukraine 356 —4
China

16 Israel 534 -3 50 Montenegro 354 —1

17 Canada 53.1 0 51 Philippines 353 -1

31 Portugal 44.2 0 64 Republicof 323 -5

Moldova

32 Slovenia 441 0 65 Uruguay 322 +4

33 United Arab  43.0 +1 66 Saudi Arabia 31.8 0
Emirates

Best/ 2nd Score Changes Best/ 1st quartile Score Changes

average/ quartile (0-100) torank average/ (ranks (0-100) to rank

last rank (ranks 67th 2020 last rank 100th to 2020

2021 to 99th) 2020 132nd)

67 Colombia 317 +1 100 Namibia 24.3 +4

68 Qatar 315 -2 101 Guatemala  24.1 +5

69 Armenia 314 -8 102 Rwanda 239 -

79 Kazakhstan 286 -2 114 Cote d'lvoire  21.0 -2

80 Azerbaijan 284 +2 115 Burkina Faso  20.5 +3

81 Jordan 283 0 116 Bangladesh  20.2 0

97 Trinidad and  24.8 +1 130 Guinea 16.7 0
Tobago

98 Kyrgyzstan 245 —4 131 Yemen 154 0

99 Pakistan 244 +8 132 Angola 15.0 No data

Source: Dutta et al. (2020, 2021)

7
6
5
4
3
2
1 ;
Wireless
0 technojogjeg electrical and
electronic
Huawei products
Technologies Qualcomm
(China) Incorporated (US)  Samsung Electronics
(Korea) Mitsubishi Electric
Corporation (Japan) Telefonaktiebolaget
LM Ericsson
(Sweden)

Fig. 2 Leaders of the global innovation process in the industrial sector, 2021. Source: WIPO Statistics
Database (2022)
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the industry process of China, the U.S., Sweden to enable consumers and stimulate
digital transformation to create an intelligent society.

In accordance with the analysis results, the mechanism of managerial decisions’
effectiveness in terms of achieving industrial policy strategic objectives was devel-
oped, which involves such elements as input, output, and evaluation (short-term and
long-term). In particular, the estimated results are built on the indicators of the GII
function (Global Innovation Tracker), which reflects key trends in innovation man-
agement through three stages of the innovation process: the amount of investment in
science and innovation; technological progress; socio-economic impact (Fig. 3).

As shown in Fig. 3, the effect of implemented management decisions is evaluated
on the basis of traditional criteria—the amount of investment in science and inno-
vation (international patent applications), technological progress (renewable energy
sources), as well as the overall economic context—socio-economic impact (labor
productivity). Consequently, the estimated results as a management mechanism con-
tain basic data in the field of innovation, which makes the mechanism in practice
universal.

In general, the conducted analytical assessment regarding the practice of develop-
ment and implementation of new management aspects in industrial policy based on

State industrial policy ‘

)J‘ Purposes of industrial development ‘

\

|
\ Decision on implementation of innovative management
\

|
Feedoack | Development of mechanism to implement innovative decision

|
Expected results |«

N

| Feedback
PR | —
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|
S ( )
~ ~
(Short term | Data the Global /Long term )
- - Innovation - -
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Science and

innovation investments

Technological
progress

{ Socioeconomic
impact

Fig. 3 Mechanism for implementing innovative management in industrial sector. Source: developed by the
authors based on Dutta et al. (2020), Dutta et al. (2021), WIPO Statistics Database (2022)
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the experience of leading Western countries allows one to highlight a number of key

strategic directions of innovative transformations:

— firstly, comprehensive scientific support of sectoral transformations due to trans-
formation of management in the context of interacting management structures to
achieve synergy of results;

— secondly, creating a system of motivation for the growth of business activity in the
industrial sector based on international practices in the field of innovation and lead-
ers of the global innovation process;

— thirdly, implementation of innovation management in accordance with the industry
priorities of the national economy from a global point of view.

Discussion

One of the study results is an analytical assessment of current practices of industrial
innovation management. Of central importance is the collection of statistical and
analytical data, choosing and deciding which ideas will be implemented to develop
a mechanism for implementing innovation management in this sector. This process
is built on the experience of international practice in the field of innovation and the
activity of the leaders of the global innovation process. It is presentation of informa-
tion that combines all the signs of classification that most accurately represent and
characterize the description of managerial experience, their phased presentation and
a brief summary of the main directions of managerial paradigms, which is also con-
firmed in the work of Bowden, 2020. After analyzing the temporal and substantive
foundations of managerial aspects, the researcher concluded that the gradual transi-
tion from the old trajectory to the new more democratic ones, as a result, brought
many states to the effectiveness and efficiency of management technologies. With
regard to changes at the industry and inter-industry level, the following should be
noted here: the digital transformation of the industry leads to the formation of a cus-
tomer—consumer relationship model through technologies aimed at customer needs.
Priority to the customer allows you to combine the capabilities of physical, digital
and human resources through the optimization of production. The use of new digital
technologies in industry requires a corresponding change in corporate and organiza-
tional structure, as well as professional skills. These elements should change towards
a flexible hierarchy of new parameters, measuring results, as well as new strategies in
management (Bueno et al., 2020). Researchers (Aiginger & Rodrik, 2020; Khin & Ho,
2019) note that in the context of digitalization all the leading countries of the world
are forming their own strategies in the field of the digital economy, are embarking on
the path of digitalization. Today, 80% of the participating countries (total 34 coun-
tries, 2015) of the Economic development and cooperation in the digital economy
program have formed their national strategy and course for the development of the
digital economy. Several participating countries do not yet have a common strategy,
but have already begun work in this direction. Among all countries and regions, the
strategies of the USA, EU and Japan are significant. Based on the experience of devel-
oped countries, it was revealed that basically these countries relied on the presence of
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two main blocks—consideration of the organizational structure of management and
the use of new methods and technologies, which led to positive trends in general eco-
nomic performance, which is consistent with the results of Petry, 2018. Similar to the
present study, Andreoni, 2016 analyzed and compared different industrial policies,
focusing on the large advanced economies of the United States, Japan, and Germany,
whose industrial policies have historically represented "learning benchmarks" in their
respective continental regions, and found that industrial policy measures contribute
to the growth of industrial production. Aggarwal & Reddie, 2020 indicate that indus-
trial policy with a focus on digitalization in management is a new form of economic
and social development, which has replaced the outdated realities. The new manage-
ment paradigm is based on the tactics of conducting the national economy, where
knowledge and information are digitized, and as a key production factor is the driving
force of productivity and optimization of the structure of the economy (Aggarwal &
Reddie, 2020). In particular, the industrial sector is evolving with the development of
digital management technologies. Its content and direction are changing; the result of
the new management should be a change in the classification of sectors of the national
economy. It should be noted that the main industries on which the digital revolu-
tion is based are the production of computer and communication equipment, elec-
tronic equipment, telecommunications, software, information technology services,
etc. Almost all industries built on digital technology can be considered the scope of
the digital industry. Today, the synthesis of questions about the digital industries and
the new management techniques used in them has a wide discussion (Li, 2020). One
of the results of the study revealed that the digitalization of public administration at
all levels is the basis for the growth of its effectiveness. Moreover, the management
mechanism should be designed in such a way that the elements involved in it, from
the initial data to the exit from the entire process, are aimed at implementing and
achieving the main goal of the industrial sector (Tassinari et al., 2019). It is quite nat-
ural that to build a general scheme of the mechanism for implementing innovative
management in the industrial sector, the experience of international practices in the
field of innovation and the business activity of the global innovation process lead-
ers were taken into consideration. The common characteristics of strategic innovation
transformations in the industry of these countries are the scientific support of indus-
trial transformations, the improvement of organizational infrastructures, the struc-
tural restructuring of the entire industry, the creation of a solid investment base, and
the revision of the personnel system in accordance with the priorities set (Andreoni,
2016; Pianta et al., 2020). Nevertheless, there are possible risks at the stages of its
application and implementation. It is necessary to find such mechanisms that could
lead to significant shifts in scientific and innovative development with an emphasis on
priority areas. However, there may be “undercurrents” Relying on focusing on prior-
ity development trajectories, it is necessary to take into account real needs, specific
projects in sectors, and achievement of socially vulnerable goals (Di Tommaso et al.,
2020). The solution to these problems is closely related to the development and main-
tenance of innovatively active enterprises with a solid institutional base. In this study,
to solve management problems in the context of digitalization, the authors studied
the activity of world technology leaders Huawei Technologies (China), Qualcomm
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Incorporated (US), Samsung Electronics (Korea), Telefonaktiebolaget LM Ericsson
(Sweden), which is based on creative approaches, finding new solutions, activating
scientific factors towards full digitalization, which agrees with the results of Heavin
and Power (2018); Gerrikagoitia et al., (2019). Thus, one can state that new trends
in management transform traditional management processes and make the transition
from a centralized to a decentralized plane (Tsindeliani et al., 2021b). This completely
changes the entire management process on the path of digital transformation. In
this framework, the authors have developed a modern methodological management
approach, which is based on three innovation process stages in the context of tracking
global trends in innovation based on the GII rating and its function—global innova-
tion tracker—with an emphasis on applying a benchmarking tool.

Conclusion

The study accomplished the tasks and achieved the aim. By way of analytical, compar-
ative, and statistical analysis of management approaches in context of digitalization
and innovations, based on international experience of the world’s economies accord-
ing to the GII rankings 2020/2021 and the activity of the global innovation process
leaders in Asia, North America, and Europe, the study developed universal mecha-
nism for implementing innovative management in industrial sector. The mechanism
includes such core elements: state industrial policy—purposes of industrial devel-
opment—decision on implementation of innovative management—development of
mechanism to implement innovative decision—expected results—assessment (short-
term and long-term) based on the data of the GII function—the global innovation
tracker.

The results of the research can serve the development of the paradigm of industrial
sector management in the digital economy, the basis of which is a universal mechanism
focused on meeting the socio-economic needs of society and the state. The management
mechanism is defined by the author as the unity of subsystems that are closely intercon-
nected, ensuring viability and mutual development. Subsystems include the interaction
of subjects and objects of management, which entails the synergy of the result, which
contributes to the creation of business and socio-economic value. Subsystems include
the formation of subjects of the digital economy, based on economic and partnership
relations for the design, development and use of technology objects, networks for the
transmission, receipt and storage of information, digitalization tools, the development,
maintenance, improvement and use of which brings added value.

The results of the study can be applied by top-managers and officials for implementing
innovative management in industrial sector and developing industrial policies at various
levels.
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