
 

 
 

Abstract: The article is devoted to Industry 4.0 
and the Fourth industrial revolution. Society 5.0 
develops the concept of Industry 4.0 taking into 
account current social and technological 
challenges in the direction of its humanization and 
expansion beyond the technological, 
organizational, and economic transformation of 
industrial production based on cutting-edge 
scientific and technical developments. So, the task 
of identifying challenges and opportunities for 
implementing the concepts of Industry 4.0 and 
Society 5.0 for Russia is updated. To try to find 
answers to these questions, the authors of this 
article developed a questionnaire and conducted a 
survey of representatives of the Russian business 
community (mainly industrial enterprises). The 
results of the survey below provide information 
about the opportunities and risks of Russian 
enterprises in connection with the implementation 
of the concepts of Industry 4.0 and Society 5.0. 
According to the survey analysis in the 
implementation of the concept of Society 5.0 in 
Russia it should be set not only as priorities of 
technological development at the national level 
Also mechanisms for motivating the business 
community should be developed in the field of 
socially-oriented technologies. Based on the 
results of an empirical study, it can be concluded 
that the economy of the Russian Federation on the 
way to transition to a digital society faced the 
same problems and restrictions as most countries 
of the world. 
 

Index Terms: Industry 4.0, Society 5.0, 
sustainability, manufacturing, business 
intelligence systems. 
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1. INTRODUCTION 

he XXI century was marked by significant 
changes in both the external and internal 

environments of modern organizations, 
commercial and non-commercial. Radical 
changes in production and sales technologies, 
consumer behavior, and globalization. The 
emergence of new concepts in production 
management are developing in the world such as 
"Industry 4.0" in Germany, "Made in China" in 
China, "Connected Factory" and Society 5.0 in 
Japan, "Industrial Internet" in the United States 
etc. 

Industry 4.0 is associated with the Fourth 
Industrial Revolution. The concept of the Fourth 
industrial revolution was formulated by Klaus 
Schwab and announced at the World Economic 
Forum in Davos (2011) [1]. Germany is the 
leader in the implementation of this concept. 
Industry 4.0. It aims to significantly reduce 
production costs due to the mass introduction of 
cyber-physical systems in production. 

According to research results in USA from 
more than 2000 respondents from 26 countries, 
the creation of digital enterprises has already 
generated annual revenue from digital solutions 
in the amount of $ 493 billion [2]. The annual 
profit was $ 421 billion. The amount of 
investment in digital technologies is $ 907 billion.  

The concept of Industry 4.0 is defined by 
characteristics such as digitalization and 
integration of vertical and horizontal value chains, 
digitalization of products and services, digital 
business models, and customer access. 

At the same time, the implementation of this 
concept mainly covers the sphere of production, 
while it is necessary to solve problems like 
demographic situation in developed countries, 
reduction of personnel from digital enterprises, 
need for their retraining and employment, and 
ensuring security and socio-ecological and 
economic stability of the modern world. 

The concept of Industry 4.0 and Society 5.0 
are closely connected with each other because 
many technologies that have already changed 
industry have an important role to play in 
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transforming the society, also. Therefore, 
Industry 4.0 is developing beyond to the concept 
of Society 5. 
Society 5.0 takes into account current social and 
technological challenges in the direction of its 
humanization. Society 5.0 is a socio-economic 
and cultural system that is steadily developing in 
an optimal direction for humanity based on the 
processing of Big Data Results.  The concept of 
Society 5.0 is focused on achieving UN 
sustainable development goals until 2030, such 
as responsible consumption and production, 
sustainable cities and human settlements, 
industrialization, innovation of infrastructure, low-
cost and clean energy, good health and well-
being, partnership for sustainable development, 
etc. 

Therefore, the main task of this article is to 
identify challenges and opportunities for 
implementing the concepts of Industry 4.0 and 
Society 5.0 for sustainable development in 
Russia. 

2. LITERATURE REVIEW 

The concept of Society 5.0 is developing 
beyond the concept of Industry 4.0. The term 
"Industry 4.0" appeared in 2011 in the high-tech 
Strategy-2020 of the German government and 
originally referred to the project to computerize 
production within this Strategy [3]. Members of 
the Industry 4.0 working group (Henning 
Kagermann, Siegfried Deiss) are recognized as 
the founding fathers of this concept as it is in 
Industry 5.0 definition. 

The ideas of the development of Industry 4.0 
served as the basis for the development of 
national and interstate initiatives like strategies or 
programs for the digitalization of the economy 
and of particular industries. In Austria, Italy, 
Portugal, Sweden, and other EU countries by the 
research of Medovnikov et al. (2017) [4] these 
initiatives are most often called Industry 4.0 or 
Smart Industry. 

The concept of the Fourth Industrial revolution 
was formulated by the President of the World 
Economic Forum in Davos, Karl Schwab (2017) 
[5]: "…by Spreading the technology of "smart 
factories", the fourth industrial revolution creates 
a world in which virtual and physical production 
systems flexibly interact with each other on a 
global level. This ensures complete adaptation of 
products and the creation of new operating 
models." 

The problems with digitalization of the 
economy, particularly in industrial sector, 
stimulate research interest of different scientists. 
For example, Ahmad, S. et al. investigated the 
role of business intelligence systems within 
Industry 4.0 [6].  García-Muiñaet al. search the 

problem of sustainability transition in smart 
manufacturing and Industry 4.0 [7]. Yongxin Liao, 
et al. investigate past, present, and future of 
Industry 4.0 in EU [8]. 

The total number of published articles on 
Industry 4.0 from 2012 till 2018 in international 
scientific Scopus database increased from a few 
publications to 1.5 thousand articles per year. In 
scientific journals indexed in the databases 
Scopus and Web of Science this number is more 
than 7.8 thousand articles, including 4.6 
thousand articles about Industry 4.0 and more 
than 1.2 thousand articles about the Fourth 
industrial revolution, the rest are publications 
about smart manufacturing, smart factories, and 
smart industry. The main part of these 
publications is written by scientists from 
Germany, China, the United States, Italy, and 
South Korea. 

The terms Industry 4.0, Fourth industrial 
revolution, and Digital transformation are now 
considered synonymous by many researchers [7, 
8, 9]. This approach is found, in particular, in the 
publications of the German research center for 
artificial intelligence Deutsche Forschungs-
zentrum für Künstliche Intelligenz [10]. But there 
is still a big discussion. First of all, because of the 
use of a wide range of technologies (from 3D 
printing to drones, robotics, etc.). Secondly, due 
to the obvious impact of this phenomenon not 
only on the development of technologies in 
industry, but also on other areas of the economy 
and society as a whole [11]. 

Therefore, an alternative view is that Industry 
4.0 is one of the elements of the Fourth industrial 
revolution aimed to industrial development, while 
the term "Fourth industrial revolution" also covers 
changes taking place in public life. 

In recent years the research has developed on 
three more aspects of the problem of digital 
transformation such as social, economic and 
environmental. All this is important for 
Sustainable Development because it influences 
directly to 3 basic spheres of sustainable 
development and green economy such as 
economy, ecology and society [12, 13].  

The term Industry 5.0 was first introduced in 
December 2015 in the article "From Virtual to 
Physical" [14] implemented by Michael Rada. 
Industry 5.0 in comparison with Industry 4.0 is 
more of a systemic transformation affecting civil 
society, governance structures, and human 
identity in addition to solely economic/industrial 
consequences. Researchers in the topic of 
Industry 5.0 prefer to talk about the next step in 
evolution. Industry 5.0 is a future but pervasive 
trend of changing processes aimed at closer 
collaboration between man and machine, and 
systematic prevention of waste and loss, 
including industrial up cycling [6].  
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The leitmotif of Industry 4.0, which many 
authors already consider to have come today, is 
digitalization, which involves the introduction of 
connected devices, data analysis technologies, 
and artificial intelligence for further automation of 
processes (introduction of connected devices, 
data analytics and artificial intelligence 
technologies to automate processes further). The 
priority of Industry 5.0 is an efficient use of 
machine and human labor in a synergistic 
environment. Industry 5.0 takes the concept of 
personalization to a new level. The fifth industrial 
revolution (Industry 5.0) will focus on human-
machine collaboration, where human intelligence 
works in harmony with cognitive computing.  

The idea of "Society 5.0" was formulated in the 
Fifth Basic Plan of Scientific and Technological 
development of Japan (the 5th Science and 
Technology Basic Plan) [15] in December 2015 
as a response to the challenges to the Japanese 
economy. The biggest of these challenges are a 
declining working population and its aging, 
increased international competition requiring 
infrastructure upgrades, natural disasters, 
terrorism, environmental problems, and lack of 
natural resources. This approach is implemented 
in the researches of Granrath (2017) [16] about 
Japan’s Society 5.0 and going beyond Industry 
4.0.  

They position the concept of society 5.0 as a 
universal model of sustainable development. 
"Although this concept is written for Japan, it and 
its elements can be adapted for any other 
country. For Russia, the problem of economic 
diversification and development of the 
manufacturing sector is urgent. Accordingly, 
within the framework of adapting the concept, it is 
necessary to focus on those elements of it that 
are related to the development of industry. The 
Germans have long used the "industry 4.0" 
strategy, but it is aimed only at production. 
"Society 5.0", in contrast, also works with the 
social sphere. Therefore, Germany could use 
precisely those parts of the Japanese concept 
that are aimed at modernizing other social 
processes that are not related to the industrial 
sector" [17]. 

Many researchers from other countries agree 
with them. K. Schwab and N. Davies in the work 
"Technologies of the Fourth industrial revolution" 
on behalf of 200 leading world experts in the field 
of technology, Economics and sociologists who 
took part in the work on this book, note: "To take 
advantage of the Fourth industrial revolution, we 
should not consider promising technologies as 
simple tools that are completely under our 
conscious control, or as external forces that 
cannot be controlled. Instead, we should try to 
understand how and where human values are 
embedded in new technologies and how 

technologies can be applied for the common 
good, environmental protection and human 
rights" (Technologies of the Fourth industrial 
revolution). According to Ozgür Onday [17], 
although Society 5.0 is a Japanese development 
system, it is not limited to Japan, since its goals 
are equivalent to the Sustainable Development 
Goals [18]. 

There are also alternative points of view on the 
universality about the idea of Society 5.0 and the 
unconditionality of the benefits of its construction. 
Professor Bruno Salgues, in his voluminous work 
"Society 5.0: Industry of the Future, 
Technologies, Methods and Tools", considered 
the logic and design of this new social formation, 
its benefits, risks, promising tasks, and new 
approaches to management from the positions of 
politics, governments, business at the level of 
industry and firm, urban life, transport 
infrastructure, mobility, and the environment. He 
notes the danger of underestimating and 
misunderstanding the consequences of 
upcoming social changes and their 
unpredictability [19]. 

According to M. D. Shchelkunov and A. R. 
Karimov "The construction of society 5.0 
corresponds to the ideas of trans-humanistic 
evolution of humanity, aimed ultimately at 
replacing the bodily-vital basis of being homo 
sapiens with an inanimate artificial substrate. 
This can only be avoided by building an 
anthropocentric type of civilization" [20]. 

Professor of Niigata University of management, 
Ivan Tselishchev, considering the socio-
economic and cross-cultural problems of 
spreading the ideas of Society 5.0, notes the lack 
of points of contact between Russia and Japan 
[21]. 

According to the authors of the monograph 
"Development of the digital economy in Russia as 
a key factor in economic growth and improving 
the quality of life of the population", "awareness 
of the need for digital transformation at both the 
company and state levels will definitely come. But 
this will happen when most of the new digital 
markets have already been formed, and new 
technologies have been developed and patented 
by foreign companies. And it will be very difficult 
for Russian businesses to integrate into the 
digital ecosystem" [22]. 

This approach, on the one hand, allows for a 
deep, concentrated study of existing problems in 
each direction, but, on the other hand, does not 
allow for their coordinated solution" [23].  

3. RESEARCH HYPOTHESES 

Research hypotheses are proposed as follows: 
H1: Russia is ready to implement the concept 

of "industry 4.0" and form Society 4.0.  
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H2: Russian regions and businesses are ready 
to implement the ideas of Society 5.0. 

In addition, we were searching the answer on 
the following questions: 

1. What positive and negative effects can 
different transformation scenarios have? 

2. What risks have the strongest influence on 
the development of concepts Industry 4.0 
and Society 5.0 in Russia? 

To try to find answers to these questions, the 
authors of this article developed a questionnaire 
and conducted a survey of representatives of the 
Russian business community (mainly industrial 
enterprises).  

4. RESEARCH METHOD 

Aware of the complexity of the problems of 
transforming business models in the digital 
economy, in January-March 2020, this study 
conducted a survey of representatives of Russian 
enterprises and organizations in order to identify 
their level of awareness and vision of the 
prospects and limitations of applying the 
provisions of the concepts of Industry 4.0 and 

Society 5.0. in domestic management practice. 
The study, performed using the Google Docs 

service, was attended by 308 experts 
representing enterprises and organizations of 
various industry areas, including: mechanical 
engineering (42%); chemical industry (12%); food 
and agriculture (12%); IT and 
telecommunications (11%); energy (7%); 
metallurgy (4%); design and construction (3%), 
as well as services, including conformity 
assessment and consulting, logistics and cargo 
transportation etc. 

The study included respondents from the 
following regions of the Russian Federation: 
Republic of Mordovia, Republic of Tatarstan, 
Tambov oblast, Voronezh oblast, Kaluga oblast, 
Sverdlovsk oblast, Perm Krai, Nizhny Novgorod 
oblast, Ulyanovsk oblast, Penza oblast, Samara 
oblast and the cities of Moscow and St. 
Petersburg. 
 

 

 

Figure 1: Answers to the question: “What concepts are presented  
in the strategy of the company where you are working?”  

 
5. FINDINGS  

 
The results of the study showed that the risks 

faced by Russian enterprises and organizations 
are becoming more complex. 

The application of the provisions of the 
concepts of Industry 4.0 and Society 5.0 in 
domestic management practice is limited and 
fragmentary. Only 18.4 % and 5.3 % of the 
survey participants are familiar with these  
 

concepts, but only a few of them stated that they 
are integrated into their business development 
strategies. The vector of corporate development 
of most of the respondents ' enterprises is still 
associated with past experience and the existing 
technological structure and more than a quarter 
of respondents (26.3 %) could not compare their 
business strategy with the provisions of any of 
the known concepts or basic documents of socio-
economic and scientific-technological 
development of society (Fig. 1 and 2). 
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Figure 2: Answers to the question: “Is Russian businesses ready 
to implement the ideas of Society 5.0?” 

 
However, the actual level of involvement of 
domestic enterprises in the fourth industrial 
revolution and the practical application of its key 
technologies remains extremely low. More than 
half of the respondents consider the storage and 
statistical processing of data (36.8 %), as well as  
the use of new materials and technologies for 
additive manufacturing (14.5%) as evidence of 
the digital transformation of their work. At the 
same time, 35.5% of respondents could not 
implement the concept of Industry 4.0 and found 
it difficult to identify Industry 4.0 technologies, 
which they used. 
 It is interesting that top management assesses 
the level of use of digital technologies in the work 
of their companies significantly higher than 
middle managers and ordinary specialists. In our 
opinion, this may indicate an unreasonable 
optimism of senior managers about Industry 4.0 
technologies, or a low level of staff awareness of 
digital projects and strategies implemented in 
companies. 

According to representatives of Russian 
enterprises in innovative sectors of the economy, 
the success of their digital leap will depend not 
only on the optimization of processes and  
technologies used, but also on the integrity and 
authenticity of the corporate culture that ensures 
the harmonization of personnel actions and 
technologies used by them. The survey 
participants believe that the development of 
corporate culture in this way, as well as the 
removal of administrative, social, and other 
barriers to human self-realization, can be 
achieved by integrating the provisions of the 
concept of Society 5.0 into management 
practices at the level of individual enterprises and 
organizations, as well as at the industry and state 
levels. At the same time, the majority of 
respondents (71.1 %) believe that the concepts) 

of Industry 4.0 and Society 5.0 consistently 
complement each other (Fig. 2). 

Moving from one concept to another should 
promote for Russia the followings: 
 the country will be able to ensure the 

widespread use of digital technologies not 
only in the industrial sector, but also to meet 
social needs and requests (50.0 % of 
respondents); 

 it will contribute to the growth of the quality of 
life of citizens (40.7 %); 

 it will create a basis for implementing the 
provisions of the sustainable development 
strategy until 2030 (34.2 %); 

 it will allow changing the raw material vector of 
the Russian economy to the industrial one 
(32.9 %). 

However, according to the respondents, to 
include Russian enterprises and organizations in 
the implementation of the provisions of the 
concept of Society 5.0 at the state level should 
be set not only as priorities for technological 
development, but also as mechanisms for 
motivating the business community to create 
socially-oriented technologies and improve the 
quality of life of people. 

6. CONCLUSION 

Based on the results of an empirical study, it 
can be concluded that the economy of Russia, 
according to its business community, is in 
transition to a digital society of the future facing 
the same problems and restrictions as most 
countries of the world.  

These are: the lack of investment necessary 
for technological re-equipment and digitalization 
of production, the lack of personnel ready to work 
with Smart systems, the lack promptly changing 
the legislation regulating social and economic 
relations in the conditions of universal 
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digitalization, and Society's unwillingness to 
accept and actively participate in the promotion of 
this doctrine. All this will influence positively the 
sustainable development of Russia. It's the same 
Five Companies 5.0 “Walls” (ministries and 
agencies, legal systems, technology, human 
resources, and wall-making society) that were 
identified in the Fifth Basic Plan for Scientific and 
Technological Development in Japan (The 5th 
Science and Technology Basic Plan). 

At the same time, it is assumed that the 
"Society 5.0" program will speed up the 
resolution of issues that arose in the context of 
the fourth industrial revolution. A very important 
result of the implementation of the concept 
"Society 5.0" is the formation of conditions for 
achieving the sustainable development goals 
(SDGs, including: the creation of global 
innovation systems; development of smart 
production systems in industry, smart agriculture 
and the possibility of expanding food market with 
the help of smart food; smart cities; regulating 
climate change; creating a prevention system 
against infectious diseases; modern e-learning 
technologies, etc. 

This experience will be useful for Russia, which 
is taking the first steps to overcome them, largely 
due to the strong position of the state in 
promoting The National Program "Digital 
Economy of the Russia" and the National 
Technology Initiative. The further success of the 
digital and socio-economic transformation of the 
state will directly depend on the effectiveness 
and consistency of joint efforts of government 
structures, the business community and social 
institutions in addressing the challenges of 
sustainable development of the national 
economy.   
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