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Abstract. In 2021. European Commission formally called for 
a fifth industrial revolution (Industry 5.0). Discussions by 
participants from all over Europe in two virtual workshops 
organised by Directorate "Prosperity" of Directorate-
General for Research and Innovation on 2 and 9 July 2020 
resulted in the document "Industry 5.0: Towards a 
Sustainable, Human-centric, and Resilient European 
Industry" issued on 4 January 2021.  
Industry 5.0 recognises the power of industry to achieve 
societal goals beyond job creation and growth to become a 
resilient provider of well-being, making production respect 
the limits of the planet and placing the well-being of 
industrial workers at the centre of the production process. 
Industry 5.0 complements the existing Industry 4.0 paradigm 
as research and innovation drives the transition to a 
sustainable, human-centred and resilient European industry.  
Given that technological advances are changing the way 
value is created, exchanged and distributed, there is an 
urgent need to design these technologies to support future 
societal values. The emergence of these changes and the 
questions closely linked to technological innovation require 
industry to rethink its position and role in society. 
The purpose of this article is to analyse the assumptions of 
Industry 5.0 and compare them with the Industry 4.0 
paradigm.  

Keywords: Industry 5.0, Industry 4.0, management, 
development. 

I. INTRODUCTION 
The Industrial Revolution can be defined as the 

transformation of traditional industrial practices into new 
techniques dominated by the technologies available at the 
time. The first three industrial revolutions were driven by 
mechanisation, electrification and automation respectively, 
which gradually transformed the agricultural economy into 
a manufacturing-based economy [1]. This helped to 
improve the lifestyles of factory workers and the health 
care system, which improved the overall quality of life. 
Industries that have adapted to the changes have seen 
increased production, improved competitive advantages 
and cross-border business opportunities. While we are now 
living in a time when the fourth industrial revolution (also 
known as Industry 4.0) is unfolding all around us, the world 
is ready for the next big leap, the fifth industrial revolution 
or Industry 5.0. [2].   

Innovations in technology are transforming both traditional 
products and business procedures. The digital revolution is 
transforming technology into a digital format. Industry 4.0 is a 
combination of physical assets and advanced technologies such 
as artificial intelligence, IoT, robots, 3D printing, cloud 
computing, etc. Organisations that have embraced 4.0 are 
flexible and prepared to make data-driven decisions [3]. Industry 
5.0 is the upcoming previous generation technology for efficient 
and intelligent machines. The purpose of this paper is to analyse 
the assumptions of Industry 5.0 and compare it with the Industry 
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4.0 paradigm. The paper is theoretical and conceptual in nature, 
and typical research methods for this type of study were used: 
critical literature analysis, document analysis, logical operations. 

 

II. INDUSTRY 4.0 OR ALREADY 5.0 - PILLARS OF THE 
CONCEPTUAL APPROACH 

The ongoing fourth industrial revolution, commonly 
referred to as Industry 4.0 or 4IR, is evolutionarily based 
on the third industrial revolution, which relied on 
transistors, sensors and microelectronics to generate data. 
The term Industry 4.0 was first used by German professor 
Wolfgang Wahlster in 2011 at the Hannover Fair [4], [5], 
[6]. The term encompasses the computerisation of 
production, in which advanced digital technologies are 
combined with industrial machines and processes. The 
interconnection of these technologies with the production 
setup aims to achieve operational efficiency, productivity 
and automation to the highest possible degree [7], [8]. This 
in turn creates a manufacturing ecosystem that is smart, 
connected and data-driven. 
The basic model of Industry 4.0 can be broken down into 
digital or computing technologies that are connected to the 
systems of the physical world. While artificial intelligence, 
machine learning, big data, cloud computing and cyber 
security are part of the core computing technologies, other 
technologies such as automation and robotics, IoT, CPS 
and AM are part of the physical. Together, these 
technologies realise the benefits of Industry 4.0 systems, 
enabling the agile, flexible, on-demand manufacturing that 
is an essential part of smart manufacturing or smart 
factories. While there are tremendous benefits for industry 
in implementing these technologies to achieve competitive 
advantage and higher operational efficiency [9], [10], [11]. 

While the world of science and practice is still trying 
to adapt and exploit the potential of Industry 4.0, policy 
makers, industrialists and scholars have started to discuss 
the next industrial revolution - Industry 5.0 [12], [13]. If 
Industry 4.0 is about digitally connecting machines to 
enable a seamless flow of data and the highest possible 
optimisation, Industry 5.0 is considered to, as it were, 
'bring people back into the game' for collaboration and 
bring people into manufactured products, while focusing 
on such an important aspect as sustainable production [14], 
[15], [16]. 

Rather than treating technology as a key element, the 
European Commission [17] sees three key factors as being 
at the heart of the new Industry 5.0 industrial paradigm: 

1. A human-centred approach that places human 
needs at the centre of the production process, 
asking what technology can do for workers and 
how it can be useful. 

2. Sustainability, which focuses on reusing, 
repurposing and recycling natural resources and 
reducing waste and environmental impact. 

3. Resilience, which means bringing robustness to 
industrial production. This robustness provides 
support through flexible processes and resilient 

production capacity, especially in the event of a 
crisis. 

In the European Commission's view, Industry 5.0 is a 
necessary evolutionary step of Industry 4.0 due to [18], 
[19]: 

1. Industry 4.0 is not the right framework to achieve 
Europe's 2030 goals, because the current digital 
economy is a winner-take-all model, creating a 
technological monopoly and gigantic wealth 
inequality. 

2. Industry 5.0 is not a technological leap forward, but 
a way of looking at the Industry 4.0 approach in a 
broader context, providing a regenerative purpose 
and focus for the technological transformation of 
industrial production for the benefit of people, 
planet and prosperity. 

3. Industry 5.0 is a transformational model that 
reflects the evolution of our thinking after the 
COVID-19 pandemic, taking into account the 
lessons from the pandemic and the need to design 
an industrial system that is inherently more resilient 
to future shocks and truly integrates social and 
environmental principles. 

In early 2022. European Commission took a stance against 
Industry 4.0, arguing that this paradigm cannot be 
considered an appropriate framework for dealing with the 
prevailing climate crisis and social tensions [18]. 
According to the position presented, Industry 5.0 
represents a new vision for the industry, redefining the role 
and functionality of value chains, business models and 
digital transformation in a hyper-connected business 
environment. As demonstrated in studies [20], [21], [22], 
Industry 5.0 differs from Industry 4.0 in the following 
ways: 

• Industry 5.0 values both performance-based 
competitiveness and sustainability; 

• Industry 5.0 strengthens the human workforce by 
promoting a human-centred approach to 
technological development; 

• Industry 5.0 develops technological innovations 
(such as smart renewable systems) in the field of 
environmental sustainability; 

• Industry 5.0 promotes stakeholder primacy in 
technology management, innovation growth and 
sustainable performance management; 

• Industry 5.0 refers to certain technologies and 
functional principles to extend the scope of 
corporate responsibility along the entire value 
chain. 

There is a consensus in the literature that Industry 5.0 
differs from previous industrial revolutions because it 
represents a stakeholder-driven socio-technological 
phenomenon that systematically shifts classic profit- and 
consumption-driven economic models to a circular 
economy, sustainability and sustainable development and 
economic value-creating models. 
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III. SUSTAINABLE INDUSTRIAL DEVELOPMENT FUNCTION 
5.0 

Industry 5.0 relies on the most disruptive technological 
innovations to achieve its core objectives of human-
centredness, resilience and sustainability [23]. Among 
other things, Agenda 21 adopts Principle 1, stating that 
humans are agents of sustainable development and have the 
right to live healthy and productive lives in harmony with 
nature [24]. This transformation is intended to promote the 
development of society, influence the reduction of climate 
change and environmental degradation and thus improve 
the quality of life for present and future generations. In the 
Industry 5.0 concept, the human factor regains its rightful 
place at the centre of the production process. According to 
this approach, it is technology that should serve man, not 
the other way around, and the aim should therefore be to 
ensure full cooperation between humans and machines 
[15]. Industry 5.0 complements the existing Industry 4.0 
paradigm, as research and innovation drive the transition to 
a sustainable, human-centred and resilient European 
industry [25]. The European Economic and Social 
Committee's Consultative Commission on Transition [26] 
identified the key challenges of Industry 5.0 at a conference 
on 22.11.2018. Human-robot collaboration is a marker of 
the new economy, where the role of humans is changing, 
as there will be jobs operated autonomously by robots. The 
challenge will be the social and ethical risks associated with 
the new industrial revolution, in which humans will 
increasingly be replaced by machines to create society 5.0. 
Society 5.0 is a new social model with humans at its centre. 
Humans are the creators of content and analyse networked 
data, but they cannot share knowledge and information 
effectively without digitalisation and automation [27], [28], 
[29]. Therefore, there is a need for infrastructure and 
information systems connected to people in cyberspace and 
artificial intelligence to process data and generate results 
into virtual space. The new generation of development is a 
super intelligent society, based on data and knowledge. 
Such a human development trend is linked to smart 
manufacturing systems and social infrastructure [15]. 

 

IV. CONCLUSIONS 

 The notion of Industry 5.0 complementing and 
extending the distinctive features of Industry 4.0 suggests 
that they should be considered alongside each other, i.e. the 
coexistence of technology-based Industry 4.0 and value-
based Industry 5.0. The growth and development model of 
Industry 5.0 is based on three fundamental pillars: Ecology-
Human-Resilience. Industry 5.0 will benefit workers, 
entrepreneurs and the environment. Changing the current 
approach will not only increase production efficiency, but 
also make more rational use of available natural resources 
and provide better working conditions. 
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