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Industrial Evolution and the Concept of Industry 5.0: Human 
Centricity, Sustainability and Resilience 

The evolution from Industry 1.0 to Industry 5.0 reflects a continuous trajectory of 
technological innovation and industrial advancement (see Figure 1). Industry 5.0 builds on 
the foundations laid by Industry 4.0 by integrating the key pillars of human-centricity, 
sustainability, and resilience. While Industry 4.0 prioritized automation and technological 
efficiency, Industry 5.0 shifts the focus toward the well-being of workers, aligning technology 
with human needs, reducing environmental impact, and developing robust systems that 
can adapt to disruptions and crises (European Commission, 2024). These principles 
represent a shift toward considering societal and environmental impacts in conjunction 
with technological advancements (European Commission, 2021). The PROSPECTS 5.0 
initiative plays a critical role in driving this transition by exploring how these principles are 
applied across various sectors and refining our understanding of Industry 5.0. 

 

 
Figure 1 The evolution of industrial paradigms from Industry 1.0 to Industry 5. 0 (adapted and expanded from 
Demir, Döven, Sezen, 2019, p. 689, Renda, Schwaag Serger, Tataj, Morlet, Isaksson, Martins, Mir Roca, Hidalgo, 

Huang, Dixson-Declève, Balland, Bria, Charvériat, Dunlop, Giovannini, 2021, pp. 5–7) 

In Industry 5.0, human well-being and individual needs take centre stage. Production 
systems are designed to enhance workers' quality of life and productivity, while also 
safeguarding fundamental rights such as privacy, autonomy, and dignity. This human-
centred approach promotes a fairer and more inclusive working environment by balancing 
technological advancements with human welfare (European Commission, 2021).  

Sustainability in Industry 5.0 is focused on establishing circular processes that prioritize the 
reuse, repurposing, and recycling of natural resources. These efforts aim to reduce waste 
and mitigate environmental harm. Key strategies include lowering energy consumption and 
cutting greenhouse gas emissions to prevent resource depletion and environmental 
degradation. The overarching objective is to create a self-sustaining industrial ecosystem 
that operates within planetary boundaries. Technologies such as artificial intelligence and 
additive manufacturing play an essential role in enhancing resource efficiency and 
minimizing waste, thereby fostering a circular economy and promoting long-term industrial 
growth (European Commission, 2021, European Commission, 2024). 
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Resilience is another foundational element of Industry 5.0. It emphasizes the importance of 
building industrial systems that are adaptable and capable of withstanding various 
disruptions. This involves creating flexible production systems, resilient supply chains, and 
adaptable business strategies that can respond effectively to crises such as supply chain 
breakdowns or economic instability. Recent events, including the COVID-19 pandemic and 
geopolitical upheavals, have highlighted the vulnerabilities of globalized industries, 
especially in critical sectors such as healthcare and national security. By strengthening 
these areas, Industry 5.0 seeks to ensure that operations remain stable and efficient even in 
times of crisis (European Commission, 2024). 

As the PROSPECTS 5.0 project continues, real-world case studies will provide further insights 
into how Industry 5.0 principles are being applied across industries. One example already 
documented is the use of human-centric technologies, such as exoskeletons, in industrial 
environments. Exoskeletons, as described by Alojaiman (2023), are assistive devices that 
enhance bodily movements and support various parts of the body, reducing the effort 
required to lift or move equipment. These devices not only improve workplace safety by 
reducing the risk of musculoskeletal injuries but also enhance operational efficiency 
(Alojaiman, 2023). Such case studies deepen our understanding of the Industry 5.0 
paradigm, where technology is designed not only to improve efficiency but also to enhance 
the human experience within production systems. 

In conclusion, Industry 5.0 represents a significant evolution in industrial paradigms, with its 
focus on human-centricity, sustainability, and resilience. The PROSPECTS 5.0 project offers 
valuable insights into how these principles are being practically implemented across 
sectors. As Industry 5.0 continues to evolve, its guiding principles will become increasingly 
integral to creating a more balanced, equitable, and sustainable industrial landscape. 
Ultimately, the future of industry lies not only in technological innovation but also in the 
thoughtful integration of human, societal, and environmental considerations. 
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