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Abstract

The term «Society 4.0» is used to define a group of people in advanced
economies who form a modern cultural society, which is heavily influenced by tech-
nological developments and digitalization and having a significant impact on most
aspects of human life. The notion of Society 4.0 is closely related to and factually cor-
responds with the Fourth Industrial Revolution, which is also referred to as «Industry
4.0» and widely debated. Despite its topicality, this concept has not received as
much publishing attention as anticipated. Surprisingly, the term «Society 5.0», which
describes what the current society will gradually transform into in the near future, re-
ceives much more focus in this context. The aim of this article is to present the con-
cept of Society 4.0 in its factual form and to identify its general exogenous and en-
dogenous implications, in particular in the sphere of economics.
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Problem Statement and Methodology

The ongoing technical and technological revolution, occurring predomi-
nantly in developed economies, is producing a significant impact on various as-
pects of human life, resulting in major transformations across our modern soci-
ety. This revolution is mainly characterised by robotics, advanced automation
and digitalization, and is referred to as «Industry 4.0» from the perspective of the
manufacturing sector. Transformations brought about by Industry 4.0 are con-
tinuously affecting both individuals and society as a whole. This ongoing impact
is leading to a redefinition of the overall concept of society, as it transitions to its
new form known as «Society 4.0».

Society 4.0 encompasses economic actors that consciously or uncon-
sciously engage in daily active and passive interactions with technological stimuli
originating from both internal and external environment. Through the society thus
shaped, these technological stimuli induce changes in economic, social and envi-
ronmental attitudes, as well as change the preferences and attitudes of these ac-
tors towards each other. The aim of this paper is to present the concept of Soci-
ety 4.0 in its factual form and, against the background of the synthesis, to define
the predominantly economic implications that arise from it. These implications
can be distinguished into internal and external, and at the same time into explicit
and implicit, i.e. impacts that are obvious and can be quantified relatively easily,
and those that are hidden at first sight and that are very difficult or impossible to
assess.
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From a methodological standpoint, the text is based on a traditional search
of relevant literature and other publicly available sources of information, unless
otherwise noted as the authors’ own professional experience. The goal is to
elaborate on the topic of Society 4.0 with a focus on the content of this term itself
and to present it in factual (economic) parameters that are understandable to a
broad audience, not only professionals. To achieve this goal, we perform an
analysis of available information and a synthesis of partial findings by using the
deductive approach and visualization of selected findings. The concept and is-
sues of Society 4.0 are often overshadowed by the more prominent topic of «In-
dustry 4.0» and, more recently, by the emergence of the term «Society 5.0»,
which has theoretically overtaken the reality and formation of the contemporary
society.

Due to a purely descriptive and overview nature of the text, the structure of
this article deviates from a typical layout. In addition to the traditional Introduction
and Conclusions sections, it contains two chapters: The first presents the con-
cept of Society 4.0 as it is generally understood, while the second identifies
which specific areas will be affected by the formation of Society 4.0 and in what
ways. The discussion or critical debate on the topic is not relevant to the nature
of the paper.

Research Results

The Genesis of Society 4.0

Society 4.0 represents a theoretical fourth stage in the institutional evolu-
tion of our society. The origins of society can be traced back to the agrarian soci-
ety and an economic system based on the dominant role of the primary sector
and craft production. It was only with the development of industrialisation in the
18" century that we began to speak of a society whose manifestations are linked
to stages of the scientific and technological revolution (see Figure 1). The First
Industrial Revolution started with the invention of the steam engine in 1765 and
the gradual mechanisation of production. During this period, the initially agricul-
ture-oriented society gradually transformed into the industrial society, which
marked the first stage in the society’s evolution known as «Society 1.0». It was
characterized by the increasing importance of the secondary sector and growth
in human labour productivity.

After 1870 followed a larger wave of manufacturing innovations, including
electrification, use of (electric) engines and assembly lines, which fundamentally
transformed economic sectors and industries. The secondary sector became
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dominant, a higher degree of division of labour began to take hold, countries ex-
perienced economic growth, and the living standards improved significantly. The
industrial society, which was the second stage in society’s evolution known as
«Society 2.0», is being deepened.

Figure 1

Stages of the Scientific and Technological Revolution with reference
to the process of society formation

Agrarian (pre-industrial) society, dominance of the primary sector

Tirst Industrial Revolution (18th-19th century)
formation of the industrial society (Society 1.0) growing importance of the secondary sector

Second Industrial Revolution (lum of the 19th and 201h century)
advanced mdustrial sociely (Society 2.0) dominance of the secondary seclor

Third Industrial Revolution (c. 1970 - 2010)
post-industrial society (Society 3.0) dominance of the tertiary sector

Industry 4.0 (the present)
developed post-industrial society (Society 4.0) growing importance of the quaternary sector

Industry 5.0 (autonomous driving systems, 20257?) and Society 5.0 (7)

The Third Industrial Revolution, which started in the 1970s, was character-
ised by the automation of production processes and the development of informa-
tion technology. The design or optimization of components, as well as their pro-
duction technologies, were now achieved through the use of sophisticated and
ever-improving simulation programs (see, for example, Cada 2018 or Cada
2021). The industrial society has transformed into the post-industrial society
known as «Society 3.0» due to lifestyle changes that have led to substantial
strengthening of economic activities in the tertiary sector, which now dominates
most developed economies around the world (Fukuyama 2018; Gladden, 2019;
Tureckova, 2014).

Currently, the Fourth Industrial Revolution, which can be traced back to early
21% century, is underway. lts main feature is digitalization, which is profoundly im-
pacting society as a whole (Varnova, 2021). It is characterized by the application of
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information and communication technologies to the production environment in the
form of robotization, highest level of automation and digitalization. These elements
are complemented by the Internet of Things, big data, virtual reality, additive print-
ing, machine learning, and artificial intelligence (Vanova, 2021). The interconnec-
tion of production-intelligent systems enables the emergence of smart enterprises,
companies and, above all, factories (Schindlerova & Sajdlerova, 2021 or
Schindlerova & Sajdlerova, 2019). In the context of the Fourth Industrial Revolu-
tion, the term «Industry 4.0» has emerged, marking a shift towards an increasingly
more post-industrial or «technocratic» society. The structure of the economy has
undergone changes, leading to the establishment of the fourth sector, also referred
to as «the quaternary sector». This sector encompasses a range of services re-
lated to the creation and dissemination of knowledge and information, naturally
spanning all areas of intellectual activity. Such an extended sectoral structure is a
better reflection of the ongoing changes in the knowledge economy, where knowl-
edge serves as a foundation for value added and where knowledge creation and
utilization significantly contribute to the overall well-being of society. At this stage of
the science and technology revolution, the quaternary sector is gradually strength-
ening. All the economic-socio-environmental transformations brought about by In-
dustry 4.0 have led to changes in the behaviours, attitudes and self-perceptions of
economic actors, thus shaping the Society 4.0. In this context, a deeper intertwin-
ing of the biological and technological aspects of life is anticipated to occur or is al-
ready taking place in most areas of human existence.

Society 4.0 is understood by some as a kind of an ecosystem of informa-
tion, innovation and smart production that connects smart technologies with
smart citizens and leads to a smarter society (Helbing, 2016). Mazali (2018) even
uses the term «digital society» in this context. We understand Society 4.0 as a
grouping of people (or economic actors) of technically advanced economies
formed into a modern and cultural society, which are naturally subject to the sig-
nificant influence of technology, automation and digitalization, and which are de-
monstrably transforming most areas of human life and the socio-economic sys-
tem as a whole. Society 4.0 can be identified with the concept of «Smart Soci-
ety». It should be noted that the addition of «4.0» to various sub-sectors, such as
«Finance 4.0», «<Management System 4.0», <Economy 4.0», «Construction 4.0»,
«Infrastructure 4.0», «Agriculture 4.0», «Medicine 4.0», and others, designates
the intention to declare the adoption of the key features of the Industry 4.0 para-
digm in the respective economic domains.

Although we are currently experiencing the ongoing Fourth Industrial
Revolution, there is already discussion about the imminent emergence of «Indus-
try 5.0». This concept suggests even greater and deeper automation, aiming to
minimize human labour interaction as much as possible. The focus will be on util-
izing an exclusively robotic workforce, with minimal interaction of employees,
who will be employed in minimal numbers. This will be matched by companies’
premises and their input requirements, as well as corporate policies of human re-
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source management. The European Commission has introduced the concept of
Industry 5.0 as an approach that provides a vision of an industry that looks be-
yond efficiency and productivity as the only goals and reinforces the role and
contribution of industry to society. It puts worker well-being at the centre of the
production process and uses new technologies to ensure prosperity beyond jobs
and growth, while respecting the planet’s limits to production (iDNES.cz, 2022).

In contrast to Industry 4.0, its successor concept shifts the focus of research
and innovation in services towards the sustainability and resilience of the industry
(Thilagavathi et al., 2022; MacGregor Pelikanova et al., 2021). Machine learning
and artificial intelligence linked to the Internet of Things will create the Internet of
Everything (IoET) that will underpin the entire manufacturing process. The produc-
tion output will be mass-produced, while at the same time possessing the capability
to respond flexibly to individual and customer-specific requirements. The funda-
mental change in principle lies in shifting the development focus away from techni-
cal aspects and constant profit growth. Instead, the emphasis will be placed on
people and their quality of life. Society 5.0 is then a successor-formed, human-
centred society that balances economic and technological progress with solving
social and environmental problems through a system that deeply integrates cyber-
space and real-physical space (Fukuyama, 2018; Harayama, 2017; Zakri, 2018;
Vanova, 2021). An alternative term used to refer to Society 5.0 is «Super Smart
Society» (Ferreira et al., 2022). It is not uncommon to put it in the context of Indus-
try 4.0 (Salimova et al., 2020; Potocan et al., 2021), which effectively leads to So-
ciety 4.0 being virtually «skipped» from researchers’ focus.

Selected Economic Implications
of the Formation of Society 4.0

Society 4.0 will manifest itself in the economic sphere through significant
transformations of the labour market and employment, including the use of hu-
man labour, control and competence requirements, seamless integration of
workers into the company’s infrastructure, training and worker mobility, while also
emphasizing ethical aspects and shared values (MacGregor Pelikanova et al.,
2021). In the context of employment within Society 4.0, there is ongoing discus-
sion regarding a significant shift towards individualisation, whereby working con-
ditions will be tailored to align with the lifestyle of each worker. This means that
employers will strive to implement flexible systems of working hours and remu-
neration for the work done, whenever feasible (European Commission, Director-
ate-General for Research and Innovation, 2013). Moreover, it is anticipated that
workers will naturally adopt a proactive approach (Castells, 1997) and, thanks to
the automation of production processes and remote management, they will gen-
erally not be forced to have a permanent workplace (Huws, 2016).
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Another significantly affected area of Society 4.0, apart from households
(individuals), are companies and their potential and actual possibilities of using
and adapting technological changes and impulses that come from Industry 4.0
(see above) and that are reflected in all roles and processes of the company
(company as a producer, seller, hirer of production factors, customer/supplier, in-
vestor, etc.). Such firms and production enterprises will integrate, create or medi-
ate technological and social innovations, which can be seen as an opportunity to
create a new work culture that is maximally oriented towards the interests of
workers (Mazali, 2018) and the individual requirements of customers. The trans-
formations are also expected to involve deeper engagement between employees
and the company and, from an efficiency perspective, there will be pressure for
system compatibility and connectivity and communication within the supplier-
customer relationships (MacGregor Pelikanova & Hala, 2021). Companies will
declare their contribution to social and environmental responsibility (MacGregor
Pelikdnova & Rubacek, 2022). Saving time and money, increasing flexibility in
decision-making and implementation, including streamlining communication and
innovation processes, all appear to be key for companies.

The state also has an essential role to play in contributing to the develop-
ment of Society 4.0, especially regarding the introduction of regulatory, security
and legislative measures related to adoption or financing of technological innova-
tions within the public sector, as well as ensuring the provision of public goods
and services. This involves, in particular, removing the unnecessary bureaucratic
barriers and establishing a transparent legal environment (MacGregor Pe-
likanova and Rubacek, 2022) in the long term. In the context of Society 4.0 and
public administration, there are discussions surrounding computerisation, open
data interconnectivity and digital communication, civic participation, and the con-
cept of smart governance as such (VitaliSova et al., 2023). In line with the princi-
ples of Society 4.0, the public sector must initiate the necessary changes in edu-
cation, healthcare, transport, and other public domains, while also reassessing
the design of economic policy, the tax system (including the potential taxation of
robots), the social security system, and other pertinent areas.

The economic transformations that can be identified in connection with the
formation of Society 4.0 are logically linked to Industry 4.0. In each case, the af-
fected economic actors are households, firms and the state, which are both the
agents of change and the beneficiaries of it. The impacts on these subjects can
be internal (endogenous) and external (exogenous), and at the same time they
will be readily apparent, known and quantifiable (implicit) or partially or com-
pletely latent and unidentifiable (exogenous). The transformation of society will
undoubtedly find their reflection in the economic sphere, just as the economic
sphere will also influence society itself. In other words, the initial impulse gener-
ated by Industry 4.0 will accelerate the interaction between Society 4.0 and the
economic system, deepening their mutual transformation.
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Figure 2
Economic aspects of Society 4.0
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Figure 2 illustrates the economic aspects of Society 4.0. Alongside the pre-
viously mentioned economic actors, these aspects encompass the acquisition and
use of production factors with requirements to their quality and quantity, as well as
the nature of the products and services offered and demanded with requirements
to their specifications and volumes. This will change not only the market for produc-
tion factors, but also reshape the market for final output. Furthermore, Society 4.0
will have implications for corporate and regional competitiveness, which will arise
as a consequence and a requirement of the broader transformations occurring
throughout the entire society. As a last point, it is worth mentioning the general in-
tention to strengthen the resilience of (not only) the economic system against de-
stabilizing threats and potentially undesirable impacts.

At the same time, it can be assumed that economies that have progressed
in terms of industrial development towards Society 4.0 will be more competitive
(Stanickova and Melecky, 2014). We have to remember that this is a demonstra-
ble evolution of the industrial sector and that this involves increased investment
in innovation, technological units, the assumption of more patents, etc. This is
then reflected in the fact that, with a certain time lag, trends are being transferred
from Industry 4.0 to Society 4.0. It cannot be the other way around because there
must be a prerequisite for the implementation of smart solutions from one sector
to another and then within the company. In terms of competitiveness, it can be
stated that the spillover process begins at the level of an individual company,
then extends to companies within the same industry, and later spreads to other
industries. These processes continue to be adopted until they are established
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within the entire industry through natural development. Thus, these develop-
ments are initially concentrated at the corporate level, then spread to the regional
level, and finally extend to the national level. This then determines the possibility
of further direction — in the case of «Company 5.0», for example, the impacts on
competitiveness cannot be explicitly defined, as autonomous processes will re-
sult in lower labour requirements, different qualifications of workers and thus de-
mands on the education system. It may therefore happen that what has previ-
ously contributed to the growth of competitiveness could become an internal bar-
rier in the future. Considering that Industry 5.0 is projected to be dated from
2025, the start of this evolution cannot be precisely defined for Society 5.0.

The last comment pertains to resilience. Resilience of the economic sys-
tem refers to the overall ability of economic actors to adapt to and cope with vari-
ous threats, risks and challenges, which may include climate change, natural
disasters, disease pandemics, energy crises, wars, political turbulence, social
conflicts, and other adversities. The aim of «being resilient» is to quickly and ef-
fectively address these unexpected events in a mitigating manner. In other
words, it is about continuously shaping a sustainable and reliable economic envi-
ronment, which minimizes the occurrence of turbulent and undesirable manifes-
tations. This is achieved through strong institutions, good planning and manage-
ment, and mutually constructive cooperation among economic actors (loosely
referenced by Papa, 2015; VitéliSova et al., 2023; Vale, 2014).

Conclusions

The aim of this article was to present the concept of Society 4.0 in its factual
form and to define in general terms the mainly economic implications that arise
from it. It was not easy to find relevant information directly on the topic of Society
4.0 in the course of our enquiry into available literature and sources, which was
quite surprising. In contrast, Industry 4.0 or Society 5.0 is a topic, which is widely
discussed across the general and professional public. A possible contribution of
this paper lies therefore in providing a general presentation of the Society 4.0 phe-
nomenon and a fragmented description of the economic implications that are ex-
pected or already being realised from the emerging Society 4.0. As we are also
talking about an open and interconnected social system, the economic attributes
mentioned above have implications in the social and environmental spheres and
vice versa. At the same time, it should be noted that many of the above-mentioned
changes that are anticipated to be reflected and substantively covered by Society
4.0 will be effectively irrelevant in the end. This is logical because society as such
is by no means static and does not evolve according to the expected scenarios that
may characterise the ex-ante formulated Society 4.0. In the end, even Society 4.0
may not establish itself in the structure of the economic-social system in the long
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term and will be replaced by Society 5.0 very soon, because changes will be more
dynamic than we can currently suspect.

To summarise the essential characteristics that characterise Society 4.0, it
is a grouping of entities that is significantly influenced in all areas by the ever-
increasing digitalization, automation and robotization, which, against the back-
drop of developments in technological innovation, allows for a greater degree of
autonomy, encourages individualisation and facilitates communication. The sim-
plification of physical work processes makes it possible to develop creativity,
competence and intellectual work. Our needs and expectations are changing,
transforming the nature of the economic goods we demand and the way we live.
However, this is a perfectly natural evolutionary process to which we have given
a specific name.

Acknowledgements

This paper was supported by the project CZ.02.1.01/0.0/0.0/17_049/0008452
«SMART technologies to improve the quality of life in cities and regions» co-
funded by the European Union.

References

Cada, R., Frydysek, K., Sejda, F., & Tiller. P. (2018). Evaluation of locking bone
screw heads. In C. Fischer & J. Naprstek (Eds.), Proceedings of 24th In-
ternational Conference on Engineering Mechanics (pp. 133-136). Institute
of Theoretical and Applied Mechanics of the Czech Academy of Sciences.
https://doi.org/ 10.21495/91-8-133

Cada, R., & Pektor, T. (2021). Development of a low-cost drawing tool for a press
brake. In Proceedings of the 30th Anniversary International Conference on
Metallurgy and Materials (pp. 241-246). Tanger Ltd. hitps://doi.org/
10.37904/metal.2021.4117

Castells, M. (1997). The information age: Economy, society and culture. Vol-
ume II: The power of identity. Blackwell.

European Commission, Directorate-General for Research and Innovation.
(2013). Factories of the future — Multi-annual roadmap for the contractual
PPP under Horizon 2020. Publications Office. https://data.europa.eu/doi/
10.2777/29815



156 Kamila Tureékova, Jan Nevima, Anna Vaiiova, Katarina VitaliSova
L Society 4.0:

general economic imElications

Ferreira, A. C. D. A,, Titotto, S. L. M. C., & Akkari, A. C. S. (2022). Urban agricul-
ture 5.0: An exploratory approach to the food system in a super smart so-
ciety. International Journal of Mathematical, Engineering and Management
Sciences, 7(4), 455-475. https://doi.org/10.33889/IJMEMS.2022.7.4.030

Fukuyama, M. (2018). Society 5.0: Aiming for a new human-centered society.
Japan Spotlight, July—August, 47-50. https://www.jef.or.jp/journal/pdf/
220th_Special_Article_02.pdf

Gladden, M. E. (2019). Who will be the members of society 5.0? Towards an an-
thropology of technologically posthumanized future societies. Social Sci-
ences, 8(5), 148. https://doi.org/10.3390/so0csci8050148

Harayama, Y. (2017). Society 5.0: Aiming for a new human-centered society. Ja-
pan’s science and technology policies for addressing global social chal-
lenges. Hitachi Review, 66(6), 554-559. http://www.hitachi.com/rev/ ar-
chive/2017/r2017_06/trends/index.html

Helbing, D. (2016). Society 4.0: Upgrading society, but how?. ResearchGate.
https://www.researchgate.net/publication/304352735_Society_40_Upgradi
ng_society_but_how

Huws, U. (2016). Platform labour: Sharing economy or virtual wild West? Journal
for a Progressive Economy, 7. hitp://www.progressiveeconomy.eu/ con-
tent/platform-labour-sharing-economy-or-virtual-wild

iDNES.cz. (2022): Pramysl 5.0. https://www.idnes.cz/magaziny/specialy/prumysl-
5-0.A221104_114741_magazin-special2r_pecve

MacGregor Pelikanové, R., MacGregor, R. K., & CEernek, M. (2021). New trends
in codes of ethics: Czech business ethics preferences by the dawn of
COVID-19. Oeconomia Copernicana, 12(4), 973-1009. https://doi.org/
10.24136/0¢.2021.032

MacGregor Pelikanova, R., & Hala, M. (2021). CSR unconscious consumption by
generation Z in the COVID-19 era — Responsible heretics not paying CSR
bonus? Journal of Risk and Financial Management, 14(8), 390.
https://doi.org/10.3390/jrfm14080390

MacGregor Pelikdnova, R., & Rubacek, F. (2022). Taxonomy for transparency in
non-financial statements — clear duty with unclear sanction. Danube, 13(3),
173-195. https://doi.org/10.2478/danb-2022-0011.

Mazali, T. (2018). From industry 4.0 to society 4.0, there and back. Al & Society,
33, 405—-411. https://doi.org/10.1007/s00146-017-0792-6

Papa, R. (2015). Editorial preface. Cities, energy and climate change. TeMA
Journal of Land Use, Mobility and Environment, 8(1), 3-4.



Journal of European Economy 157
Vol. 22. Ne 2 (85). April-June 2023.
ISSN 2519-4070

Potocan, V., Mulej, M., & Nedelko, Z. (2021). Society 5.0: Balancing of Industry
4.0, economic advancement and social problems. Kybernetes, 50(3), 794-
811. https://doi.org/10.1108/K-12-2019-0858

Salimova, T., Vukovic, N., & Guskova, N. (2020). Towards sustainability through
Industry 4.0 and Society 5.0. International Review, 3-4, 48-54.
https://scindeks-clanci.ceon.rs/data/pdf/2217-9739/2020/2217-
97392003048S.pdf

Schindlerova, V., & éajdlerové, [. (2019). Use of the dynamic simulation to re-
duce handling complexity in the manufacturing process. Advances in Sci-
ence and Technology Research Journal, 14(1), 81-88. https://doi.org/
10.12913/22998624/113616

Schindlerova, V., & Sajdlerova, |. (2021). Comparison of basic maintenance con-
cepts using Witness. MM Science Journal, December, 5435-5440.
https://doi.org/10.17973/MMSJ.2021_12_2021114

Stani¢kova, M., & Melecky, L. (2014). Factors determining driving forces of com-
petitiveness in EU countries. In Double-blind peer-reviewed proceedings
part V. of the International Scientific Conference Hradec Economic Days
2014: Vol.4(2) (pp. 338-348). University of Hradec Kralové.

Thilagavathi, R., Viswanath, J., Cepové, L., & Schindlerova, V. (2022). Effect of
inflation and permitted three-slot payment on two-warehouse inventory
system with stock-dependent demand and partial backlogging. Mathemat-
ics, 10(21), 3943. https://doi.org/10.3390/math10213943

Tureckova, K. (2014). Quaternary sector as a source of growth and competitive-
ness in the EU. In I. Honova (Ed.), Proceedings of the 2nd International
Conference on European Integration 2014 (pp. 723-730). VSB — Technical
University of Ostrava.

Vale, L. J. (2014). The politics of resilient cities: Whose resilience and whose
city? Building Research & Information, 42(2), 191-201. https://doi.org/
10.1080/09613218.2014.850602

Vanova, A. (2021). Trends in city development [in Slovakian]. Vydavatelstvo Uni-
verzity Mateja Bela — Belianum.

VitéliSova, K., Sykorova, K., Korény, S., Laco, P., Vanova, A., & Borsekova, K.
(2023). Digital transformation in local municipalities: Theory versus practice. In
G. Rouet & T. Come (Eds.), Participatory and digital democracy at the local
level (pp.207-226). Springer. https://doi.org/10.1007/978-3-031-20943-7_13

Zakri, A. H. (2018, Oct 15). Japan’s «Society 5.0». New Straits Times.
https://www.nst.com.my/opinion/columnists/2018/10/421551/japans-society-50

Received: March 29, 2023.
Reviewed: April 17, 2023.
Accepted: April 19, 2023.



