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Abstract: The advent of Industry 5.0 brings back human intelligence, ingenuity, and emotional intelligence to the manufacturing 
process. The philosophy behind this industry focuses on cooperation between machines and human beings and not on replacing 
one with another. The key priorities include sustainability, resilience, and wellbeing. While this transformation does not affect 
industries alone, its influence is now spreading to all sectors of society, including education. As a result, the concepts of Society 
5.0 and Education 5.0 were introduced. Society 5.0 envisions a 'super smart society' where the use of technology will be able to 
find solutions to all the social issues that have been experienced by the population. Education 5.0 will modify the education 
system so as to enable students to develop personalized skills, as well as ethics, creativity, and other capabilities required in the 
coming age. This paper provides a critical analysis of the core aspects associated with Industry 5.0. Specifically, it discusses how 
Industry 5.0 influences society through improving the welfare of individuals, protecting the environment, generating job 
opportunities, and preventing inequality among others. Additionally, it highlights how the emerging technology is transforming 
the education sector particularly by promoting collaboration among humans and robots. It has been observed that the country 
which participate in the education revolution early, becomes the world leader. The analysis presented in this paper will be based 
on thorough analysis of various literature works published by scholars until 2026. In particular, the discussion will address 
emerging innovations, possible challenges, as well as provide several recommendations for stakeholders.  
Keywords: Industry 5.0, Society 5.0, Education 5.0, human-centric technology, sustainability, resilience.  
  

I. INTRODUCTION 
There have been several transformations of the industrial landscape, from the time when industry experienced the era of 
mechanization, Industry 1.0, to mass production, Industry 2.0, followed by automation, Industry 3.0, and finally digitization, 
Industry 4.0 [1-3]. However, the development of Industry 4.0 was also linked with intelligent automation that included such 
technologies as artificial intelligence, Big Data, and Internet of Things. Nevertheless, while Industry 4.0 focused on efficiency and 
productivity, concerns related to job displacement, destruction of the environment, and innovations necessary for humans led 
humanity to the concept of Industry 5.0 [4-5]. Industry 5.0 satisfies all these requirements because it is based on integrating the 
latest technology with human-orientedness in order to create sustainable ecosystems. Hence, the importance of education increases 
because education is not only the process of acquiring technical knowledge, but also learning moral reasoning and team working 
skills. This makes the combination of Industry 5.0, education, and society extremely important in the future [6-8]. With the 
emergence of Industry 5.0, we bring back human aspects of skills, creativity, and emotions to the production process. Rather than 
seeing the human as a competitor to machine intelligence, we now encourage humans to collaborate with machines. This transition 
does not only bring about changes technologically but philosophically, ensuring that industry serves the welfare of humankind and 
the environment. Education and society become central to this transition [9-10]. With changing industries, it becomes crucial to 
develop individuals through education to serve different needs brought about by these changes. Society needs to change in order to 
provide equal opportunities in technology. In addition, globalization and fastpaced digitization have made it necessary for 
organizations to create systems that are resilient enough to face challenges such as pandemics, economic disruptions, and climate 
changes.  
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Figure 1. Impact of Industry 5.0 in education - Conceptual Framework. 

 
II. CONCEPTUAL FRAMEWORK OF INDUSTRY 5.0  

The notion of Industry 5.0 is viewed by experts as an important step in terms of developing the concept of industrialization, as the 
latter has been changing from a mere technology-based automated approach to a more balanced combination of human intellect and 
high-tech digital solutions. Contrary to Industry 4.0 characterized by efficiency, increased productivity, autonomy, cyber-physical 
systems, artificial intelligence, and Internet of Things (IoT), Industry 5.0 relies on the idea of human-centered industrialization and 
collaboration of people with machines [11-13]. There are three pillars of Industry 5.0 including human-centeredness, sustainability, 
and resilience. Human-centeredness implies that technologies should support the intellectual activities performed by people. In 
other words, machines will help people complete routine and data-intensive tasks while the former can work on more interesting 
and creative projects [14-16]. Sustainability is yet another crucial element of the Industry 5.0 concept, which tackles environmental 
issues arising from past industrial revolutions. The concept encourages industries to implement green manufacturing processes, 
optimize their resource usage, and follow the principles of circular economy in order to minimize wastes and carbon footprints. 
Modern technological solutions, including digital twins, additive manufacturing, and smart energy systems help achieve better 
control over the resource consumption and ensure environmentally sustainable operations within an industry [17-18]. Moreover, the 
principle of resilience has been incorporated into the core of the Industry 5.0 idea. In other words, the ability to withstand various 
disruptions, including the coronavirus pandemic, supply chain failures, and other economic issues is embedded in the concept itself.  
Industry 5.0 relies on state-of-the-art technologies that include artificial intelligence (AI), machine learning, collaborative robots 
(cobots), blockchain technology, and data analysis. These technologies ensure the ability to communicate and work simultaneously 
with people and machines, offering the possibility for learning and making informed decisions. The concept of cobots is an 
excellent example of a human-machine collaboration since the machines work side by side with people in their working 
environment. Also, the implementation of digital twins provides for creating replicas of the real world and its processes in 
cyberspace [19-21]. The next crucial component of the theoretical framework includes the ethical and social aspects inherent in 
Industry 5.0. Different from other industrial eras, it takes into account concepts such as inclusion, equity, and transparency in 
designing innovations. Such a process involves tackling issues like privacy problems, discrimination algorithms, and technology 
access problems. Also, Industry 5.0 aims at empowering employees through continuous improvement of their skills. According to 
the theory, contemporary employees need both technical and interpersonal skills in order to remain competitive in the future.  
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Industry 5.0 moves beyond just automation and places people at the centre of technological progress. Instead of replacing humans, 
it encourages a collaborative relationship where machines handle repetitive and hazardous tasks, allowing individuals to focus on 
creative and complex work. This not only boosts efficiency and productivity but also makes work more fulfilling and engaging. At 
the same time, Industry 5.0 highlights the importance of social responsibility and sustainability, ensuring that technological 
advancements benefit society as a whole while supporting environmental well-being and growth.  

  
Figure 2. Transformation of education in Industry 5.0.  

 
III. IMPACT OF INDUSTRY 5.0 ON EDUCATION  

The notion of Industry 5.0 has transformed the field of education in such a way that now there is greater focus on the human-
centered method of skills-based education as opposed to the previous traditional approach where content-based learning had been 
preferred [22-24]. Unlike the traditional method where learning processes were dependent on passive means like memorization, 
active forms of learning such as problem-solving, experience, and interdisciplinary learning have gained importance in industry 5.0. 
Technology-based approaches like artificial intelligence, virtual reality, augmented reality, and big data play a major role in making 
modern educational institutions more effective in educating their learners. Table1 shows the influence of Industry 5.0 on education.  
Adaptation means that the course material is taught as per the requirements of the learner. In addition to the incorporation of 
technical skills into the curriculum, humanistic skills like creativity, ethics, and critical thinking have also been introduced [25-27]. 
It becomes essential for learners to acquire both sets of skills for working collaboratively with technology because they have to 
work as a team with other people and intelligent machines. Lifelong learning has become very important under Industry 5.0 because 
of the fast pace at which technology evolves. Hence, education systems have started offering more flexible education formats. 
Another important effect of Industry 5.0 on education is the increasing role of collaboration between academia and industries to 
develop a curriculum relevant to the current industrial requirements, provide students with practical training, and encourage 
innovations [28]. By ensuring that students receive adequate training, the collaboration between industries and education systems 
will make sure that they become employable and acquire necessary skills according to the industrial requirements.  



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue V May 2026- Available at www.ijraset.com 
                         National Conference on Integrated Approaches to Sustainable Innovation 2026 (IASI 2026)  

 

 171 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Moreover, Industry 5.0 promotes inclusiveness and accessibility in education systems by using technological means to ensure that 
all sections of the society receive education through digital media.  

Aspect  Traditional  
Education (PreIndustry 

5.0)  

Industry 5.0-Driven 
Education  

Key Outcomes  

Learning Approach  Teacher-centered, lecture-
based  

Student-centered, 
experiential, problembased 

learning  

Enhanced critical thinking 
and engagement  

Curriculum Design  Fixed, disciplinespecific  Interdisciplinary (AI, 
robotics, ethics, 
sustainability)  

Holistic knowledge 
development  

Skill Development  Focus on theoretical 
knowledge  

Balance of technical  
(AI, data science) and soft 
skills (creativity, emotional 

intelligence)  

Industry-ready graduates  

Role of Technology  Limited use of digital tools  Integration of AI, VR,  
AR, IoT in learning  

Immersive and interactive 
education  

Assessment Methods  Exams and rote 
memorization  

Continuous assessment, 
projectbased evaluation  

Better understanding and 
application  

Teacher’s Role  Knowledge provider  Facilitator, mentor, and 
guide  

Improved studentteacher 
interaction  

Student Role  Passive learner  Active participant and  Increased innovation  
  co-creator of  

knowledge  
and participation  

Learning Environment  Classroom-based  Smart classrooms, virtual 
labs, hybrid learning  

Flexible and accessible 
education  

Industry Interaction  Minimal collaboration  Strong industryacademia 
partnerships  

Practical exposure and 
employability  

Personalization  Personalization  Personalization  Personalization  
Table1: Impact of Industry 5.0 on Education 

 
 

 
Figure 3. Continuous feedback and improvement of Industry 5.0.  
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IV. SOCIETAL IMPLICATIONS OF INDUSTRY 5.0  
Contrary to the former industrial revolutions, Industry 5.0 will focus on people-cantered development by creating an environment 
where people can interact with intelligent machines through collaboration. The new industry revolution will transform the labor 
market by creating employment opportunities that require technical competence and creativity and intellect while removing jobs 
involving mundane tasks that were once performed manually.  
Nonetheless, Industry 5.0 brings ethical and social implications like data security, bias in algorithms, and access to technological 
developments. Therefore, there is a need for thorough ethical analysis to ensure that development leads to economic prosperity 
across all sections of the society [29-30]. At the same time, Industry 5.0 can promote inclusiveness by allowing people to work 
remotely, learn digitally, and produce goods independently from their geographic location and social status. Finally, sustainable 
development also plays a key role since industries use environmentally friendly technology in compliance with global 
environmental objectives.  
 

V. CHALLENGES IN IMPLEMENTING INDUSTRY 5.0  
Even though Industry 5.0 has the potential to revolutionize many industries, the application of this technology poses a series of 
challenges that need to be tackled from the technological, economic, educational, and social perspectives. The major challenge in 
adopting new solutions for industries includes the substantial costs related to implementing new technologies such as artificial 
intelligence, cobots, digital twins, and smart manufacturing technologies. SMEs operating in developing countries usually lack 
funds to use innovative technologies due to the absence of an effective infrastructure needed for the proper implementation of these 
tools [3133].  
The other huge problem here is the current skills gap in the workforce. Industry 5.0 calls for a blend of technical skills and human 
skills such as innovation, reasoning, and emotional intelligence. Unfortunately, the current systems for education and training are 
not properly geared towards these needs, and hence, there are no skilled workers who can operate in tandem with machines. In 
addition, the quick progress made by technology means that there is a need for continuous learning, and this poses another problem 
due to the skills gap among educators and lack of access to educational aids in some regions. Resistance from society is another big 
challenge that needs to be overcome [34-36]. Workers and businesses will not want to accept the new technologies because they 
could lose their jobs if they implement automation and artificial intelligence in their operations. The reason behind this fear is the 
lack of knowledge about the nature of the relationship between humans and technology in Industry 5.0, which is cooperative. In 
other words, technology should complement human capabilities, not replace them.   
Challenges associated with policy and regulations complicate matters further. The lack of a uniform system of regulation in most 
countries for the use of new technologies makes questions of data handling, intellectual property rights, and liabilities in human-
machine interaction ambiguous. Furthermore, because of the lack of consistent international standards, the global cooperation in the 
matter may become problematic. Lastly, to achieve the sustainability objectives set out for Industry 5.0, major changes should take 
place in various industries toward adopting circular economy and renewables [12, 38]. Lastly, infrastructural challenges in less 
developed countries represent another issue. Effective connectivity, high-end computing technology, and computer literacy are 
necessary to implement Industry 5.0 technologies. In case there is no solution to these basic issues, the advantages of Industry 5.0 
will not be equally enjoyed by all individuals. Thus, solutions to these varied issues must be implemented by joint actions taken by 
governments, companies, and institutions of learning.  
 

VI. FUTURE DIRECTIONS  
In addition, one of the future paths of Industry 5.0 could be found in enhancing the combination of humanistic principles together 
with technology innovations that would make the systems more adaptive, inclusive, and sustainable. The main direction of this 
process can be considered as creating intelligent approaches to human-machine interaction and cooperation where AI technologies 
not only perform routine activities but also help humans to improve their decisionmaking, creative thinking, and problem-solving 
skills [39, 40].  
The education institutes need to be more creative and innovative while designing the curriculum. One way to deal with such 
situation is have hybrid curriculum model where 80% of the foundation knowledge can be structured and the remaining 20% can be 
kept open for the educators to updated based on industry and market needs. This will be very useful for the student community to 
catch up with the future skill requirements.  
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A third key area is the reform of education and workforce training systems in response to the demands of Industry 5.0. In the 
coming years, education will have to be interdisciplinary, integrating engineering, life sciences, social sciences, and ethics.  Possible 
directions for future research include the investigation into ways to leverage such trends as the development of digital twins, use of 
smart materials, and bioinspired engineering in order to reduce the negative effects of technology on the environment and improve 
system performance. It is crucial that policies and governance mechanisms should adapt to meet ethical and security challenges. 
One can say that the future of Industry 5.0 assumes a harmonious interaction between humans and technology to foster sustainable 
development and improve people’s lives.  
  

VII. CONCLUSION 
Industry 5.0 is evolutionary in nature regarding the evolution of industries and societies in general with an emphasis on the 
synergies of technology and intellect and creativity in people. In comparison to earlier revolutions which emphasized on automation 
and efficiency in the process of production, industry 5.0 takes an innovative route emphasizing progress that helps people in 
maintaining their wellbeing, conserving the environment, and ensuring resilience of all kinds. There is a wide range of impacts from 
industry 5.0 on various sectors including education. Societal aspects also have a lot of potential when industry 5.0 is considered 
with the opportunity for inclusive employment, human-machine collaboration, solving environmental issues, and social inequalities, 
among others. However, for industry 5.0 to reach its full potential, there are numerous obstacles that have to be tackled. These 
include technical difficulties, lack of necessary skills, ethical dilemmas, and infrastructural constraints among others. For example, 
collaboration among diverse parties such as governments, business organizations, and institutions of higher learning is critical. 
Finally, industry 5.0 is much more than another technological revolution but a way of integrating innovation with humanity.  
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