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Abstract

This research analyzes the 5.0 paradigm and its possible relationship with the
Company Stakeholder Responsibility (CSR). After the 4.0 in “Hannover Messe ”, the
first use of this new number namely “5.0” regards industry sector and subsequently
it is used in Japan with the concept “Society 5.0”. Industry 5.0 complements the
existing Industry 4.0 paradigm by highlighting research and innovation as drivers
for a transition to a sustainable, human-centric and resilient European industry.
Industry 5.0 attempts to use the value of old and new technologies placing the
wellbeing of industry workers at the core of production process. The practical
implications are to allow scholars, researchers and entrepreneurs to more
consciously regarding the human-centric approach and find tools in order to realize
the goals of 5.0. This work shows a tool used within enterprise that can be represent
a real application of 5.0 paradigm.

Keywords: Industry 5.0; Society 5.0; Company Stakeholder Responsibility;
Artificial Intelligence; human-centric approach; Key Enabling Technologies;
gamification.

1. What Means Industry 5.0?

Since the first introduction in 2011 during the Hanover Fair, Industry 4.0 has gained
an exponential development (Brondoni, 2019). This new revolution (The Fourth
Industrial Revolution) is composed by the key enabling technologies (KETS):
Advanced manufacturing solutions, additive Manufacturing, Augmented Reality,
Simulation, Horizontal/Vertical integration, Industrial Internet, Cloud, Cyber
Security and Big Data and Analytics (Rifmann et al., 2015; Schwab, 2016; Biichi et
al., 2018). As is well known, industry 4.0 is characterized by "disruptive
forces"(Christensen et al., 2015), this means with unpredictable application potential
not only from the organizational but also from the ethical aspect (Brondoni &
Zaninotto, 2018), not only within industry but in the whole society. The term Industry
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5.0 was coined by Michael Rada in 2015 within the social network LinkedIn
(Martynov et al., 2019). For him “Industry 5.0” is a Systematic waste prevention
technique thar remember the lean production and follows the principles of
Sustainable development. According European Commission (2021), Industry 5.0 is:
“the power of industry to achieve societal goals beyond jobs and growth to become
a resilient provider of prosperity, by making production respect the boundaries of our
planet and placing the wellbeing of the industry worker at the center of the production
process”. Industry 5.0 is a new paradigm where the aim is the worker well-being.
Industry 5.0 is often proposed as a sustainable manner to increase productivity while
not removing human workers. The role of European Commission's Directorate-
General for Research and Innovation is to support the development of new and
emerging technologies that underpin this transition for European industry. Industry
5.0 is composed by three core elements: human-centricity, sustainability and
resilience:

— human-centric approach in industry puts core human needs and interests at the
heart of the production process. The aim is to use technology to adapt the
production process to the needs of the worker;

— sustainability means reducing energy consumption and greenhouse emissions,
to avoid depletion and degradation of natural resources;

— resilience has a double meaning. It refers to the need to develop a higher degree
of robustness in industrial production against disruptions and support critical
infrastructure in times of crisis, but also the ability to adapt to environmental
change.

This means that industry 5.0 must be inclusive and fair, aiming to leave no one
behind. It means making sure the use of new technologies does not impinge on
workers’ fundamental rights, such as the right to privacy, autonomy and human
dignity. To achieve this, workers must be involved in the design and deployment of
new industrial technologies, including robotics and Al (European Commission,
2021). The concept of industry 5.0 has not a unique meaning, not only for the
contents but also regarding the temporal evolution idea. According to Frederico
(2021), Industry 5.0 is still in an embryonic stage. It is a visionary concept which
aims to include the human, social, and sustainability aspects amid the current and
focused technological scope of Industry 4.0. Friedman & Hendry (2019) suggest that
Industry 5.0 compels the various industry practitioners, information technologists
and philosophers to focus on the consideration of human factors with the
technologies in the industrial systems. In the fourth industrial revolution the man-
machine approach is exploratory and initially based on a negative use of technology
in relation to the human worker. In previous studies the fourth industrial revolution
is based on the disruptive use of automation and artificial intelligence (Frey &
Oshorne, 2013), also the use of creativity leads a disruptive and dangerous approach
(Paesano, 2021). Maddikunta et al. (2022), explains that Industry 5.0 is regarded as
the next industrial evolution, its objective is to leverage the creativity of human in
collaboration with efficient, intelligent and accurate machines. Industry 5.0 is a
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concept that has been designed to harmonize the human-machine relationship within
working space and their efficiency. The aim is to obtain resource-efficient and user-
preferred manufacturing solutions respect to Industry 4.0 outcomes. The artificial
intelligence, and the KETs are used in everyday life, industry, healthcare and other
areas of human activities. Industry 5.0 refers to the integration of physical and virtual
space to solve not only production problems, but also social problems (Martynov et
al., 2019). In contrast to what Industry 4.0 imposes, Fifth Industrial Revolution will
be combining humans and machines to increase creativity and efficiency (Nahavandi,
2019). Durmaz & Kitapci (2021) talk about fifth industrial revolution where artificial
intelligence is meant to work with humans, not replacing them. According to Roblek
et al. (2021), Industry 5.0 is going beyond Industry 4.0. The focus of Industry 5.0 is
on the interaction between machines and semi-finished products, individual machine
parts, robots and people. For this process to succeed, the use of big data is essential.
For other scholars Industry 5.0 is not the opposite of industry 4.0 but the upgrade.
Doyle-Kent & Kopacek (2021) argue that industry 5.0 is the human-centered
industrial revolution which consolidates the agile, data driven digital tools of Industry
4.0. It synchronizes them with highly trained humans working with collaborative
technology resulting in innovative, customized, high value and environmentally
optimized. At the heart of Industry 5.0 there is the symbiosis and harmony of
automation and cobots, human and values, work and tasks and finally knowledge and
skills. The concept of Industry 5.0 is proposed to complement the existing Industry
4.0 in order to better meet the industrial and technological goals without
compromising the socio-economic and environmental performance. These are better
considered and embedded in the smart logistics through the inclusion of human-
robot collaboration, collaborative robots, and man-machine systems (Jafari et al.,
2022). For Carayannis & Morawska-Jancelewicz (2022a), the concept of Industry
5.0 is not a simple chronological continuation or alternative to Industry 4.0 paradigm.
Society 5.0 aims to place human beings at the midpoint of innovation, exploiting the
impact of technology and Industry 4.0 results to improve quality of life, social
responsibility and sustainability. Beyond the problem of man-machine relationship,
other scholars focus their attention on the need for human touch factor in product
development and mass personalization concepts. This mass personalization is leading
to the integration of artificial intelligence into human life for boosted human
capabilities (Martynov et al., 2019). Industry 5.0 sets about increasing collaboration
between humans and manufacturing systems to meet the personalized demands of
customers (Durmaz & Kitapci, 2021). Within industry 5.0, the scholar Frederico
(2021) analyzes the evolution of supply chain. The Supply Chain 4.0 has a highly
technological environment focus, while Supply Chain 5.0 keeps this technological
aspect, but also considers a balanced human-technological environment, mainly
allowed by “cobots” (collaborative robots). Other scholars talk about the importance
of lifelong learning in relation to the human-centric approach of industry 5.0 is
emphasized as a future direction (Eriksson et al., 2022).
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2. Relationship Between Industry 5.0 and Society 5.0

To avoid the issues of industry 4.0 and the disruptive and uncontrolled use of Al,
on January 2016, the Government of Japan released the 5th Science and Technology
Basic Plan (Cabinet office, 2016). The topic of this plan is the idea of “Society 5.0,”
like a vision of a future society guided by scientific and technological innovation.
The aim of “society 5.0” is to promote an ethical and sustainable development model
which puts human kind at the center of needs. The President of the University of
Tokyo Gonokami and the Chairman of Hitachi Nakanishi use the term “supersmart
society”. The aim is to go beyond a technologically driven society and achieve a
human-oriented society”. Society 5.0 represents the fifth evolutionary stage of human
society, after the hunter-gatherer society, the agricultural society, the industrial
society and the information society (Fukuyama, 2018). “Super Smart Society”, is a
society where cyberspace is merged with the physical space. This is achievable
through the Key Enabling Technologies as Internet of Things (1oT), artificial
intelligence (Al), Virtual Reality, Augmented Reality and Blockchain. This new
social model represents an ideal form of society, in which anyone has the opportunity
to enjoy high quality services and to live a comfortable life. Society 5.0 is based on
the values of openness, sustainability and inclusiveness: everyone is called to
participate” (H-UTokyo Lab, 2020). Industry 5.0 and Society 5.0 have many
commonalities. Both are based on the human-centered approach, and their goal is to
achieve a sustainable development. However, they are not perfectly overlapping.
Society 5.0 represents the evolutionary stages of humans, while Industry 5.0 is related
to industrial revolutions (Figure 1).

Figure 1: Relationship Between Society and Industrial Revolution
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For the founders of society 5.0, this is an improvement/update of the fourth
industrial revolution. While for some scholars (Nahavandi, 2019; Doyle-Kent &
Kopacek, 2021; Maddikunta et al., 2022) industry 5.0 represents the fifth industrial
revolution. Society 5.0 is described as a data-driven society. This is a society where
loT-gathered data is converted into information and knowledge, which then drives
the real world either indirectly (with the mediation of humans) or directly (through
automation). Society 5.0 attempts to balance economic development with the
resolution of societal and environmental problems. It is not restricted to the
manufacturing sector but addresses larger social challenges based on the integration
of physical and virtual spaces. Nakanishi and Gonokami said: “We recognized that
we should not sit back and watch as technology reshapes society. Instead, we should
actively seize the opportunity and lead the process. To this end, we would need to
develop necessary technologies and services ahead of the rest of the world and
highlight the tasks to tackle” (H-UTokyo Lab, 2020). For this, Society 5.0 is a society
in which advanced technologies are used in everyday life, industry, healthcare and
other spheres of activities, not primarily for economic advantage but for the benefit
and convenience of each citizen (European Commission, 2021). In Society 5.0 the
generation of knowledge will come from machines through Artificial Intelligence at
the service of people (Carayannis et al., 2022b). A tool that can help this change is
represented by gamification. According to Deterding et al. (2011), gamification is:
“the use of game design elements in non-game contexts”. This definition of
gamification was developed in 2011 and is still used internationally. Another
definition of gamification is: “the process of using Game Thinking and Game
Dynamics to Engage Audiences and Solve Problems” (Zichermann & Cunningham,
2011). For instance, many firms as Toyota use gamification for many different goals.
In the following paragraphs is shown a game experiment promoted by Toyota Motors
North America department. Society 5.0 will contribute also to delivering on United
Nations Sustainable Development Goals (SDGs) (Nakanishi & Kitano, 2017). The
two reforms have a common direction. The Keidanren Entrepreneurial Federation
highlights nine different sectors in which Society 5.0 can be deployed to improve the
SDGs (Keidanren, 2017): Cities and Regions, Energy, Disaster Prevention,
Healthcare, Agriculture and Food, Logistics, Manufacturing and Services, Finance
and Public Services. A growing public awareness of social, environmental and
humanitarian issues has contributed to increasing stakeholders’ expectations
regarding corporate social responsibility practices. This is a concept whereby
companies integrate social, environmental, ethical human rights and consumer
concerns not only into their business operations but also inside their core strategies
(Testarmata et al., 2018).

3. Company Stakeholder Responsibility and 5.0 Paradigm

Society 5.0 will be a Creative Society. Society 5.0 is characterized by problem
solving and value creation, diversity, decentralization, resilience, and sustainability
and environmental harmony (Nakanishi & Kitano, 2017). Society 5.0 is a concept
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capable of channeling the potential of 4.0 technologies, towards the resolution of the
needs of society and individuals. This technological and social evolution must be
developed and implemented through a collaborative approach that involves all the
potential actors of change, such as institutions, research centers, private actors and
society. For this reason, 5.0 paradigm is linkable with Freeman’s Theory of
Stakeholders. Stakeholders can be a groups and individuals who have a valid interest
in the activities and outcomes of a firm and whom the firm relies on in order to
achieve its objectives (Freeman et al., 2018). The “stakeholder theory” promotes a
practical, efficient, effective, and ethical way to manage organizations in a highly
complex and turbulent environment (Freeman, 1984; Freeman et al., 2007). It is a
practical theory because all firms have to manage stakeholders — whether they are
good at managing them is another issue. It is efficient because stakeholders that are
treated well tend to reciprocate with positive attitudes and behaviors towards the
organization, such as sharing valuable information (all stakeholders), buying more
products or services (customers), providing tax breaks or other incentives
(communities), providing better financial terms (financiers), buying more stock
(shareholders), or working hard and remaining loyal to the organization, even during
difficult times (employees). It is effective because it harnesses the energy of
stakeholders towards the fulfillment of the organization’s goals. It is useful in a
complex environment because firms that manage for stakeholders have better
information upon which to base their decisions and, because they are attractive to
other market participants, they have a degree of strategic flexibility that is not
available to competitors that do not manage for stakeholders” (Harrison et al., 2015).
Stakeholder theory aims to be useful, to provide tools that managers can use to better
create value within their organizations, tools that constituencies can use to improve
their dealings with managers, and tools that theorists can use to better understand
how value creation and trade take place. An example of this can be represent by
Gamification. This makes it easier for business executives and theorists to see
business and ethics as integrated, rather than always in conflict (Freeman et al.,
2012). The gamification has similarities with the theory of “nudges”. these are
elements that guide individual choices and behaviors without the use of orders and
preserve the freedom of choice, like a “polite push” (Thaler & Sustein, 2008). In
recent years, gamification is spreading in various sectors. Inside companies the main
uses concern the human resources, the marketing function, the relationship among
managers and employees and it is used also in the logistics sector (Chou, 2015). For
instance, the firm Toyota decided to use gamification with an experiment. This is an
app mobile game where employees learning the security inside departments and
warehouse. In detail, Toyota Motors North America was looking for a fun and
interactive way to promote Toyota Safety Celebration to promote safety awareness.
The Toyota Cares team wanted to create a Web Augmented Reality face game that
would allow their team members to learn about potential trip and fall hazards within
Toyota offices and industrial locations. This is a game experience (with mobile
devices) that allows team members to learn about potential trip and fall hazards in
their environments (Groovejones, 2021; Toyota, 2021).
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o The game is based on an endless path where you have to move
your character, collecting positive items for points and avoiding
safety or hazards along the way. Players control the game
character with their face — tilt your head left or right to move from
side to side to avoid hazards or pick up positive items. In this
experiment there are many elements related to the game
(Zichermann & Linder, 2010; Werbach & Hunter, 2012; Chou,
2015):

Points: these are awarded for distance traveled and for picking
up positive items.

Achievements: Power-ups were activated by picking up
flashlights, first aid kits, and fire extinguishers and protective
eyewear.

Virtual assets: In an industrial setting, team members should
keep an eye out for oil spills, trash, screws, bolts, canisters, hoses,
pallets, and brooms.

Rank: At the end of the game, players can submit their scores to
an online leaderboard to see how they ranked against other team
members.

Challenges: throughout Toyota Safety Celebration, the Toyota
Safety team would highlight the daily and weekly winners.

Within industry the fusion of gamification and KETSs like augmented reality can be
a support for workers in their everyday activities. Gamification is a tool for increasing
motivation, positively influence job satisfaction and behavior and subsequently
increase performance and productivity. Ethics shapes economic choices and, as a
consequence, judgements may be founded on the overall enterprise aims. This leads
to an extended concept of maximization taking into consideration a complex system
of well-being conditions (Signori & Rusconi, 2009). A work of Seiffert-Brockmann
et al. (2018) shows that a gamer positively influences psychological stakeholder
engagement toward gamified content, and indirectly, behavioral stakeholder
engagement toward the communication instrument (like the app used in the survey).
In Society 5.0 all stakeholders as citizens, governments, academia will jointly benefit
from man-machine collaboration. Society 5.0 promotes a human-centered society
that integrates virtual and real spaces to resolve social problems, as well as, Industry
5.0 promotes intelligent manufacturing processes through collaboration between
humans and cyber-physical systems (Mondal & Wong, 2022). The current concept
of Industry 5.0 is to harness the unique creativity of human experts. It will increase
manufacturing efficiency, creating versatility between humans and machines,
enabling interaction and responsibility for continuous monitoring of activities (Lv et
al., 2022). Society 5.0 can broaden the perspective of stakeholder theory. This shifts
the focus to the industry and the society that firms, customers, employees, partners,
suppliers, governments, communities, and shareholders live and make decisions in.
According Civera & Freeman (2019), this is not as anti-capitalism where too many
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stakeholders take part in the relationship in a way that might undermine the
company’s purposes. This is an idea of “new capitalism” correcting its excesses,
which could continue to thrive only if fair, inclusive, and sustainable. Industry 5.0
shifts the focus from technology-driven progress to a thoroughly human-centric
approach. A profit-driven approach has become old and untenable. Ethical duties are
considered to be strictly linked to the management of the firm system such as
production, marketing, finance (Rusconi, 2019). Currently, a narrow focus on profit
fails to account correctly for environmental and societal costs and benefits. This
concept moves focus from solely shareholder value to stakeholder value (European
Commission, 2021). The extension of wide categories of relevant stakeholders led
companies to run their corporate governance with the aim to achieve their mission
respecting the conditions of effectiveness, efficiency and sustainable development
(Salvioni & Gennari, 2019). The creation of shareholder value is not in contrast with
the satisfaction of other stakeholders’ interests (Brondoni & Boccardelli, 2019). The
rise of multi-stakeholder initiatives (MSIs) is both a response to urgent claims and an
opportunity for individuals and organizations to strengthen their relationships. This
integrated stakeholder view entails a higher sense of responsibility (Brondoni et al.,
2019). The MSis represent the integration between stakeholder theory and company
stakeholder responsibility. Firms can indirectly benefit from multi-stakeholder
actions aimed at improving some aspects and conditions within industries and
societies (Civera & Freeman, 2019).

4. Concluding Remarks and Emerging Issues

Based on the results, it is possible to say that the 5.0 paradigm creates a synergy of
goals that include:

— human centric approach;

— sustainable development;

— company stakeholder responsibility.

Many scholars have started to develop 5.0 paradigm in business and management
fields. The development of sustainability and the Covid pandemic are revolutionizing
Risk Management, for this reason Carayannis et al. (2022b) speak of “risk
management 5.0” others discuss about Marketing 5.0 (Kotler et al., 2021) and supply
chain 5.0 (Frederico, 2021). This is a trend which embraces three different
perspectives: collaborative work between humans and robots, mass customization,
and personalization to customers, and a super smart society. The culture of
companies in a network of global supply chains creates a dimension that expresses
the corporate personality in relations internal and external stakeholders (Brondoni &
Pepe, 2007). Enterprises may also engage with suppliers and other entities to improve
their performance, in co-operation with other stakeholders (Risso, 2018). A tool that
can combine the super smart society with the concept of Company Stakeholder
Responsibility is represented by the use of gamification. An example of human-
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centric approach lead by the fusion of industry 5.0 and gamification is the experiment
promoted by Toyota shown in the previous paragraph. Regarding the guidelines for
achieving 5.0 paradigm, the work of the European Commission is an excellent
starting point. Expert groups (scholars, researchers and entrepreneurs) should meet
to discuss the implementation of other tools. Society 5.0 recognizes the centrality of
all stakeholders, the importance of purpose, values and ethics, and the complexity of
human beings, and relies on honesty, kindness, and business integration in society
and with stakeholders (Civera & Freeman, 2019).
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