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Abstract.    

Industry 5.0 is defined by the incorporation of organizational principles and technological 
advancements to create systems that are environmentally friendly, adaptable, and focused 
on meeting human needs. Despite the explanation of Industry 5.0, its potential impact on 
management activities and organizational innovation remains largely unexplored. This ar-
ticle examines the field's knowledge structure to present a framework that examines 
whether business organizations can drive innovation by benefiting from Society 5.0 prin-
ciples and utilizing Industry 5.0 technology. 

We utilized the WOS and Scopus databases to perform three separate keyword searches 
on Industry 5.0, Society 5.0, and Innovation 5.0. We conducted a keyword analysis on 968 
articles related to Industry 5.0, 297 articles related to Innovation 5.0, and 510 articles re-
lated to Society 5.0, all of which fall under the business management category. This was 
followed by a systematic literature review to determine the components of the proposed 
framework that would lead to Innovation 5.0 and sustainability through organizational ac-
tivity. 

This research aims to establish a framework that assists organizations in fostering sustain-
ability through Innovation 5.0 by leveraging Industry 5.0 technologies and opportunities 
and benefiting from the existence of Society 5.0 and smart cities. The framework also lays 
the groundwork for future research that examines the impact of the fifth industrial revolu-
tion on organizational activities. 

Keywords: Industry 5.0, Innovation 5.0, Smart Cities, Society 5.0, Sustainabil-
ity  
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1 Introduction  

The term 'Industry 5.0' was introduced by the European Commission to characterize the 
move towards a more human-centered, resilient, and sustainable industry [1]. In Indus-
try 5.0, humans play a crucial role in the manufacturing process by utilizing problem-
solving skills, emotional intelligence, and creativity. Machines, on the other hand, offer 
precision, speed, and data analysis to develop innovative products and tailored solutions 
for consumers. Exploring the combination of machines and humans opens up new av-
enues for personal growth, education, and creativity [2].  

Society 5.0 proposes a future where technological advancements integrate seamlessly 
into daily life [3]. This society places a strong emphasis on the well-being of its citizens, 
employing various technologies like robotics, Artificial Intelligence (AI), and the In-
ternet of Things (IoT) to tackle societal problems and enhance the overall quality of life 
[4] . Innovation 5.0, however, pertains to the mindset and approach necessary to propel 
this societal transformation by thinking innovatively, constantly improving, and effec-
tively managing information to innovate and ensure sustainable development [3]. 

Research on Industry 5.0 is still in its early stages but is rapidly increasing [5]. Pre-
vious studies have delved into different facets of the early phase of Industry 5.0 [6], 
contributing significant insight on Industry 5.0 enabling technologies [7], transition to-
wards Society 5.0 [3], and innovation[8]. The main focus of these studies has been on 
enabling technologies, with limited research specifically addressing Industry 5.0, Inno-
vation 5.0, and Society 5.0 and their implications for management and organizations, 
despite the importance of these concepts and their effects on organizations and their 
operations. This research gap limits our comprehension of the strategies and approaches 
that organizations can implement to successfully adopt Innovation 5.0. 

 
Analyzing and comprehending the principles of Industry 5.0, Society 5.0, and Inno-

vation 5.0 is crucial in the field of business management, given their significant impact 
on businesses. Technological developments and the imperative for sustainable growth, 
perceived as the ultimate objective of organizations, propel the future progression of 
enterprises and society. 

 
By adopting a systematic literature review, this research aims to establish a frame-

work that assists organizations in advancing Innovation 5.0 and triple bottom line sus-
tainability by leveraging Industry 5.0 technologies and opportunities and benefiting 
from the existence of Society 5.0. The framework also lays the groundwork for future 
research that examines the impact of the fifth industrial revolution on organizational 
activities.  

2 Literature Review 

The transition to Industry 5.0 involves a focus on emerging technologies and meth-
odologies that emphasize human interaction and collaboration [2] . This requires 
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businesses to reassess conventional hierarchical structures, operations and employee 
skills to adapt to the required changes [9] to meet customers’ needs [2], besides aligning 
their practices with sustainability and social responsibility principles [10].  Industry 5.0 
also impacts smart cities through by managing resources and service delivery [11]. 
Smart cities utilize technology and data to improve efficiency, sustainability, and qual-
ity of life for their residents [12] . Innovation 5.0 takes this concept a step further by 
incorporating cutting-edge technologies to create smarter and more connected cities 
that drive economic growth [13].  
 
Within this framework, Society 5.0 strives to merge technology with human capabilities 
and needs to enhance the quality of life for individuals and communities [4]. In this 
scope, smart cities play a key role in ensuring that the infrastructure and services are 
efficient, sustainable, and responsive to the needs of Society 5.0. Accordingly, a strong 
partnership should exist between the public and private sectors, with governments play-
ing a crucial role in setting ethical technology policies and building infrastructure [13].  

 
Innovation 5.0 and Industry 5.0 are symbiotic concepts, Innovation 5.0 develops and 

implements cutting-edge technologies, while Industry 5.0 pushes technological bound-
aries [8]. This collaboration leads to the establishment of smart organizations and intel-
ligent systems that automate tasks, optimize production processes, and improve opera-
tional efficiency, leading to a higher-level decision-making and a creative human role 
[14]. The convergence of human skills and advanced technologies leads to a more pro-
ductive and sustainable future by creating new job opportunities and investments that 
lead to economic growth [8].  

Incorporating Industry 5.0, Society 5.0, and Innovation 5.0 principles into their op-
erations allows organizations to adapt to the changing landscape of business and tech-
nology and drive innovation. This approach not only boosts organizational performance 
but also fosters a culture of continuous improvement and adaptability. Based on this 
assumption, this research aims to answer the following research questions: 

• How can business organizations drive innovation by benefiting from Society 
5.0 principles and utilizing Industry 5.0 technology?  

Answering these research questions will allow us to set a basic framework that allows 
researchers to identify Industry 5.0, Society 5.0, and Innovation 5.0 factors and tech-
nologies in business and management fields. It will also provide knowledge for practi-
tioners to understand how the evolution of Industry 5.0 and Society 5.0 may affect or-
ganizational activities to drive Innovation 5.0 and ensure triple bottom line sustainabil-
ity.  

3 Methodology 

To better understand the literature related to the Industry 5.0, Innovation 5.0, and Soci-
ety 5.0 pillars, we use both Scopus and WOS databases as well as VOS software to 
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deduce clusters to identify literature and provide a comprehensive overview of topics 
related to these different concepts. Consequently, we arranged the search using the 
specified keywords and logic shown in Figure 1. In each database, we conducted inde-
pendent searches for Industry 5.0, Innovation 5.0, and Society 5.0, respectively. 
 

The results were filtered to exclude research areas that are not directly related to our 
theme. Thus, management, business, accounting, economy, finance, decision-making 
sciences, and hospitality have been selected as relevant categories and areas of research 
for further analysis. Afterwards, we combined both the extracted entries (i.e., biblio-
metric information) from the two databases into an Excel sheet to compare the list of 
publications and unify the entries. After identifying the same indexed publications in 
both databases and excluding preambles, the final list of publications to be analyzed 
included 968 articles pertaining to Industry 5.0, 297 articles pertaining to Innovation 
5.0, and 510 articles pertaining to Society 5.0. In addition, we manually checked key-
words and corrected discrepancies.  

 
The unified search results are imported into the VOS viewer software, which is a 

standard tool for reviewing literature [15-16]. The results will be presented in the fol-
lowing section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1.  Prisma Diagram of Inclusion Criteria 
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Fig. 2. Industry 5.0 Clusters 

4 Findings 

4.1 Industry 5.0 Clusters Analysis   

 
Analyzing co-occurrences with a minimum threshold of five occurrences was the first 
step in creating the keyword maps. Out of the 6300 terms, only 62 satisfied the condi-
tions. Terms unrelated to the field of study, like chemistry, are also omitted. Hence, the 
map illustrated in Figure 2 depicts the formation of 10 clusters that signify key aspects 
of Industry 5.0, whereas Table 1 highlights the primary connections between nodes and 
keywords within clusters. 
 

The cluster analysis yielded remarkable findings. Initially, the clusters encompassed 
a significant portion of the dimensions associated with Industry 5.0 and Industry 4.0, 
which are seen as interconnected [17]. Furthermore, the keywords sustainability, AI, 
Society 5.0, digital transformation, human factors, IoT, and blockchain played a signif-
icant role in connecting the clusters. Besides, the analysis revealed distinct clusters of 
organizational keywords, including supply chain management, manufacturing, skills, 
career, human resources management, automation, robotics, etc. These keywords were 
notably linked to the concept of Industry 5.0. Additionally, there were other societal 
concepts such as education, knowledge management, and health care that are connected 
with sustainability, innovation, and Industry 5.0. Furthermore, the Industry 5.0  

keyword induced a connection with several clusters and with different categories. 
For example, with respect to human and societal keywords, Industry 5.0 showed a con-
nection with keywords such as sustainability, education, and human factors, as well as 
with organizational keywords such as career, skills, human resource management, 
knowledge management, employment, supply chain, innovation, and decision-making. 
Furthermore, Industry 5.0 showed a strong connection with smart cities, Society 5.0, 
and super-smart society.



 
Table 1. Industry 5.0 and Industry 4.0 Nodes Connection 

 

 

 

 

 

 

 

 

Main Node 
(Cluster) 

Connection 
With 

Cluster 

Keywords (Frequency of Occurrence) 

 
 
 
 
 
 

Industry 5.0 
 (291) 

Cluster 4 

1 Digital Transformation (31); Knowledge Management (15); Skills (13); Human Resources Management (10); Employment (7); Education 
(6); Higher Education (6); Education 5.0 (6); Engineering Education (6); Education 4.0 (5); Career (5). 

2 Digital Twin (27); Human Factors (25); Optimization (8); Simulation (7); Logistics (6); Deep Learning (5); Augmented Reality (5); 
Extended Reality (5); Virtual Reality (5).  

3 Human-Centered (31); Cobots (19); Technology (19); Robotics (13); Human-Machine Collaboration (9); Supply Chain 5.0 (5); Human-
Technology Collaboration (5). 

5 Industry 4.0 (156); Society 5.0 (80); Smart City (9); Super Smart Society (6). 
6 Artificial Intelligence (61); Big Data (20); Machine Learning (16); Data Analytics (6); Automation (5); Personalization (5). 
7 Sustainability (73); Cyber Physical Systems (16); Circular Economy (12); Manufacturing (9); Social Sustainability (7); Business Model (6). 
8 Supply Chain Management (14); Digital Supply Chain (5). 
9 Digitalization (32); Innovation (13). 

10 Human-Robot Collaboration (11); Decision Making (5). 
 
 

 
 
 
 
 

Industry 4.0 
 (156) 

Cluster 5 

1 Digital Transformation (31); Knowledge Management (15); Skills (13); Human Resources Management (10); Employment (7); Education 
5.0 (6); Engineering Education (6); Education 4.0 (5). 

2 Digital Twin (27); Human Factors (25); Optimization (8); Simulation (7); Logistics (6); Deep Learning (5); Augmented Reality (5); 
Extended Reality (5). 

3 Human-Centered (31); Cobots (19); Technology (19); Robotics (13); Human-Machine Collaboration (9); Supply Chain 5.0 (5); Human-
Technology Collaboration (5); Emerging Technologies (5). 

4 Industry 5.0 (291); Internet of Things (47); Resilience (16); 5g Mobile Communication Systems (9); Healthcare (6);  
6 Artificial Intelligence (61); Internet of Things (47); Big Data (20); Data Analytics (6); Personalization (5). 
7 Sustainability (73); Cyber Physical Systems (16); Circular Economy (12); Manufacturing (9); Social Sustainability (7); Business Model (6). 
8 Supply Chain Management (14), Digital Supply Chain (5). 
9 Digitalization (32), Big Data (20); Job Satisfaction (9); Automation (5). 

10 Human-Robot Collaboration (11); Decision Making (5). 
 



Fig. 3. Society 5.0 Clusters 

4.2 Society 5.0 Clusters Analysis   

We conducted the test again using identical criteria. Among a total of 2605 keywords, 
only 46 satisfied the requirement of having at least five occurrences. The map in Figure 
3 shows the development of nine clusters representing important aspects of Society 5.0, 
while Table 3 emphasizes the main connections between nodes and keywords in the 
clusters. 

With respect to the cluster contents, first, Industry 5.0 and Industry 4.0 technological 
keywords, along with organizational keywords (i.e., human resources management, 
skills), were accumulated in one cluster. Second, smart cities, knowledgeable society, 
and circular economy keywords also existed in one cluster and were connected to In-
dustry 5.0, sustainability, Society 5.0, and innovation keywords. Third, sustainability, 
education, e-learning, resilience, AI, and ethics keywords were accumulated in one 
cluster and connected to the main nodes of other clusters. 

Furthermore, Society 5.0 showed a strong connection with the Industry 5.0 cluster and 
its keywords pertaining to technological factors. Also, Society 5.0 indicated a connec-
tion with organizational keywords such as human resources management, risk manage-
ment, skills, employment, SMEs, technological innovation, intellectual capital, and en-
terprise architecture. Besides, the Society 5.0 keyword indicated a connection with the 
societal keyword’s education, e-learning, healthcare, knowledgeable society, and Edu-
cation 5.0. Finally, a connection also existed between Society 5.0 and smart cities.  

 

 

 

 

 

 

 

 

 



 
 

Table 2. Society 5.0 Nodes Connection 

 

 

 

 

 

 

 

 

 

 

 

 

Main Node 
(Cluster) 

Connection 
With 

Cluster 

 
Keywords (Frequency of Occurrence) 

SMEs 
(8) 

Cluster 4 

1 Industry 5.0 (65); Industry 4.0 (61); Internet of Things (15). 
2 Sustainability (55). 
3 Innovation (17). 
5 Digitalization (17); Digital Transformation (16). 
8 Society 5.0 (177). 

 
Smart City 

(11) 
Cluster 6 

1 Industry 5.0 (65); Industry 4.0 (61); Internet of Things (15). 
2 Sustainability (55). 
3 Innovation (17). 
7 Big Data (5). 
8 Society 5.0 (177). 

 
 
 

Society 5.0 
(177) 

Cluster 8 

1 Industry 5.0 (65); Industry 4.0 (61); Internet of Things (15); Skills (9); Cyber-Physical Systems (7); Security (6);   
Blockchain (5); Human Resource Management (5); Cyber Security (4); Risk Management 5.0 (4). 

2 Sustainability (55); Resilience (10); Artificial Intelligence (28); Employment (5); Education (7); E-Learning (4). 

3 Innovation (17); Knowledge Management (12); Human-Centricity (12); Technology (10); Intellectual Capital (5); 
Innovation Ecosystem (4); Climate Change (4). 

4 Smes (8); Economics (5); Technological Innovation (5); Cognitive Mapping (4); Healthcare (4). 
5 Digitalization (17); Digital Transformation (16); Enterprise Architecture (8); Digital Healthcare (4). 
6 Smart City (11); Circular Economy (5); Knowledgeable Society (5). 
7 Big Data (5); Digital Twin (5). 
9 Education 5.0 (7); Education 4.0 (6). 
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4.3 Innovation 5.0 Clusters Analysis   

The test was repeated with the same criteria. Out of 2071 keywords, only 40 met the 
criteria of appearing at least five times. The map in Figure 3 shows the development of 
six clusters representing important elements of Innovation 5.0, while Table 2 outlines 
the main relationships between nodes and keywords in the clusters. 

 
Initially, keywords related to Society 5.0, smart cities, and SME’s knowledge manage-
ment were gathered into cluster 1 and connected to education, leadership, and innova-
tion management keywords in cluster 4 through sustainable development goals key-
wod. The cluster analysis also indicated that the innovation keyword, along with entre-
preneurship, creativity, management, resilience, human centricity, and social sustaina-
bility, are accumulated in one cluster. These findings suggest that the level of innova-
tion within societies and organizations is closely tied to the caliber of individuals and 
their education within those societies [8] and that smart cities led by competent leaders 
are likely to exhibit higher levels of innovation [18], especially those who are looking 
for sustainable change [19].  

 
 



 
 
 
 
 
 
 

 
 
 

 
 
 

 
 

Main Node 
(Cluster) 

Connection 
With 

Cluster 

 
Keywords (Frequency of Occurrence) 

Society 5.0 
(58) 

Cluster 1 
 

2 Innovation (31); Human Centricities (12); Resilience (10). 
3 Digitalization (11); Technology (6); Competitiveness (5); Productivity (4). 
4 Education 5.0 (7); Competencies (6); Education 4.0 (5); Higher Education (4); Innovation Management (4). 
5 Industry 5.0 (63); Industry 4.0 (33); Digital Transformation (10). 
6 Artificial Intelligence (15); Internet of Things (7); Big Data (4). 

Innovation 
(31) 

Cluster 2 
 

1 Society 5.0 (58); Sustainable Development Goals (14); Sme (8); Smart City (4); Economic Development (4). 
3 Sustainability (18); Digitalization (11); Technology (6) Competitiveness (5); Productivity (4); Human Capital (4). 
4 Innovation Management (4); Leadership (4). 
5 Industry 5.0 (63); Industry 4.0 (33).  
6 Artificial Intelligence (15); Internet of Things (7); Big Data (4). 

Sustainability 
(18) 

Cluster 3 
 

1 Society 5.0 (58); Decision Making (5); Knowledge Management (5). 
2 Innovation (31); Human Centricities (12); Resilience (10); Creativity (9); Entrepreneurship (5); Circular Economy (5). 
4 Competencies (6); Leadership (4). 
5 Industry 5.0 (63); Industry 4.0 (33); Digital Transformation (10); Manufacturing (6); Supply Chain Management (4). 
6 Artificial Intelligence (15); Internet of Things (7). 

Education 5.0 
(7) 

Cluster 4 

1 Society 5.0 (58); Sustainable Development Goals (14); SMEs (8). 
5 Industry 5.0 (63); Industry 4.0 (33).  

 
Industry 5.0 

(63) 
Cluster 5 

1 Society 5.0 (58); Sustainable Development Goals (14); Sme (8); Technological Innovation (7); Smart Society (6); Knowledge 
Management (5); Decision Making (5); Innovation Ecosystem (4). 

2 Innovation (31); Human Centricities (12); Resilience (10); Creativity (9); Circular Economy (5); Management (4); Social 
Sustainability (4). 

3 Sustainability (18); Digitalization (11); Technology (6); Human Capital (4). 
4 Education 5.0 (7); Competencies (6); Innovation Management (4). 
6 Artificial Intelligence (15); Internet of Things (7); Big Data (4). 

 

Table 3. Innovation 5.0 Nodes Connection 



4.4 Connection between Industry 5.0, Society 5.0, and Innovation 
5.0 Clusters 

At the last stage, we combined the datasets of the three keywords Industry 5.0, Society 
5.0, and Innovation 5.0 in one analysis to understand cluster connections. Out of 3826 
keywords, 121 met the threshold of 4 minimum cooccurrences; the analyses shown in 
Fig. 5 indicated the existence of 8 connected clusters. 

Industry 5.0, the main keyword of cluster 1, showed a connection with several keyword 
technologies within the same cluster and other clusters; for example, Industry 5.0 
keyword indicated a connection with IOT, AI, blockchain, 5G, virtual reality, 
augmented reality, cyber-physical systems, cobots, and technology keywords in 
clusters 5, 2, and 4. Industry 5.0 also demonstrated a connection with various 
organizations and management keywords, including manufacturing, human-robot 
collaboration, supply chain management, and decision support systems within the same 
cluster, as well as with automation and the industrial revolution within Cluster 4. 
Additionally, the connection between the Industry 5.0 node and societal or human 
keywords, such as employment, higher education, education 5.0, human-centeredness, 
resilience, and decision-making, was also evident in other clusters. Moreover, the 
deducted clusters' main nodes, such as sustainability, sustainable development, 
innovation, smart cities, knowledge management, and digitalization, appeared to have 
a connection with the industry 5.0 keyword. 

Smart city keywords mediated the relationship between Industry 4.0 and Industry 5.0—
along with connected keywords—and Society 5.0 and sustainable development 
keywords of Cluster 2. The term "sustainable development" mediated the connection 
between smart city and each of the digital transformation keywords of cluster 8, 
knowledge management, students, transparency, and society 5.0 keywords of cluster 2, 
education and decision-making keywords of cluster 3, and sustainability keyword of 
cluster 2. 

Nevertheless, the digitalization keyword from cluster 3, the automation and robots 
keywords from the same cluster, the business model and circular economy keywords 
from cluster 7, the education and job satisfaction keywords from cluster 3, and the 
logistics keywords from cluster 6 all played a mediating role in the relationship between 
smart cities and marketing. 

Finally, the innovation keyword in cluster 6 demonstrated a relationship with 
leadership, education, and the industrial revolution. It also acted as a mediator between 
the business model and each of the industry 5.0 and sustainability keywords in clusters 
1 and 2, respectively. 

 



Figure 5. Cluster Analysis of Industry 5.0, Society 5.0 and Innovation 5.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 Discussion  

 
Comprehending the interconnectedness of Industry 5.0 and Society 5.0 is essential for 
an effective implemention in organizations and management to sustain innovation.  
Industry 5.0 centers around the integration of machines and humans in the production 
and manufacturing process, with a particular emphasis on the significance of human 
creativity and abilities [14]. Society 5.0 utilizes technology to empower individuals, 
promote equality, and establish resilient communities that actively participate in 
business activities and organizations [20]. Innovation 5.0, within this framework, 
emphasizes the cultivation of an environment that promotes creativity and 
entrepreneurship. It aims to propel the advancement of novel technologies and solutions 
that tackle societal issues [8].  Based on these assumptions and the cluster analyses, we 
present the framework shown in Fig. 6, which looks at how these three ideas are 
connected to help us understand how they fit together and how they can work together 
to create a lasting and creative society in the future and for organizational activities. 
 
Our framework consists of three main elements that lead to organizational innovation 
and triple bottom sustainability. The first element is Industry 5.0, which encompasses 
several components of advanced technologies (i.e., AI, IoT, extended reality, cobots, 
blockchain, and big data analytics) that are shaping the activities of the contemporary 
industry. With the existence of smart cities, Industry 5.0 technologies enable these cities 
to play a vital role in evolving business operations and creating Society 5.0. For 
instance, by utilizing data analytics and IoT services, cities and enterprises can improve 
energy efficiency, reduce waste, promote green technology solutions, optimize 
planning, transportation systems, and resource management [18], Besides,  Society 5.0 
prospers as inhabitants need to acquire new soft skills like critical thinking, problem-
solving, creativity, and emotional intelligence, as well as hard skills related to artificial 
intelligence, data analytics, and cyber security [2]. Thus, smart city evolution leads to 
advancement on an individual, societal, and organizational level. By integrating 
Industry 5.0 technology into Society 5.0 and smart cities, businesses can improve their 
operations across the entire value chain [21]. For instance, organizations can benefit 
from smart cities by attracting individuals who acquire new skills as a result of being 
citizens of these cities. These individuals can also develop intrapreneurship and 
entrepreneurial orientations to enhance their organizational activities or initiate new 
innovative ventures. Organizations must adapt their operations to integrate Industry 5.0 
technologies and processes and Society 5.0 facilities and infrastructure in order to stay 
competitive and cater to the needs and preferences of their customers through 
personalized and innovative solutions based on optimal decision-making techniques, 
tailored marketing activities, and a digitized supply chain.  
 
Nevertheless, Society 5.0 emphasizes the importance of collaboration, innovation, and 
empathy, which can significantly impact organizational culture and employee engage-
ment. Companies that embrace these values are more likely to foster a sense of purpose 
and belonging among their employees, leading to higher levels of motivation, 
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Figure 6. Organizational framework to foster innovation 
 

productivity, and innovation. Incorporating Industry 5.0 and Society 5.0 principles into 
their operations allows organizations to adapt to the changing landscape of business 
and technology. By leveraging these synergies, companies can stay ahead of the curve, 
drive Innovation 5.0 within their industries, and foster triple bottom line sustainability 
[22]. 
 
 
 



6 Conclusion 

 
This research enhances understanding of Industry 5.0, Society 5.0, and Innovation 5.0 
in the context of business and management literature by offering insights on the 
published articles in the WOS and Scopus databases using a keyword analysis. The 
research also aimed to create a framework that aims to provide academics and 
practitioners with an initial view on the interaction of these concepts to yield an 
innovative business activity.  

 
From an academic perspective, the framework suggests Industry 5.0 technologies 

facilitate the coexistence of smart cities and Society 5.0, advancing Innovation 5.0 
activities by firms, entrepreneurs, governments, and policymakers. Practitioners should 
proactively find possible opportunities for early adoption and integration into business 
activities. Keeping up with current technology and industry trends is essential for 
organizations to effectively execute an Industry 5.0 transformation plan.  

 
In order to seize the potential and tackle the challenges presented by these paradigms, 

businesses and policymakers must prioritize investing in infrastructure and fostering 
collaborations between enterprises and educational institutions to create training 
initiatives for individuals in the digital age. This will ensure that all societies progress 
simultaneously towards Society 5.0 and Innovation 5.0.  

 
This study encompasses some limitations, as it only focused on business and 

management. It did not notice disciplines like engineering, computer science, and 
medicine. Besides, while WOS and Scopus are reputed databases, there are some useful 
publications available in unindexed journals and Google Scholar. Ignoring these 
sources might be considered a shortcoming of our study to some extent. However, the 
analysis provides valuable information for the academic community and offers 
guidance for future research. Future research could empirically examine Industry 5.0's 
enabling technologies, their impact on smart cities and Society 5.0, and whether smart 
cities mediate the relationship between Industry 5.0 and business activities. 
 

 
 
 
 
 
 
 
 
 



16 

 

References 

1. EU, Industry 5.0, a transformative vision for Europe, https://research-and-innova-
tion.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publi-
cations/industry-50-transformative-vision-europe_en, last accessed 2024/01/23 

  
2. Leon, R.: Employees’ reskilling and upskilling for industry 5.0: Selecting the best 

professional development programmes. Technology in Society 75. 102393 
(2023). doi:10.1016/j.techsoc.2023.102393. 

 
3. De Felice, F., Travaglioni, M., Petrillo, A.: Innovation Trajectories for a Society 5.0’. 

Data 6 (11), 115 (2021). doi:10.3390/data6110115. 
 
4. Deguchi, A. et al.: What Is Society 5.0?’, in Society 5.0, pp. 1–23 Springer Singa-

pore, Singapore (2020). doi:10.1007/978-981-15-2989-4_1. 
 
5. Madsen, D., Berg, T.: An Exploratory Bibliometric Analysis of the Birth and Emer-

gence of Industry 5.0. Applied System Innovation 4(4), 87 (2021). 
doi:10.3390/asi4040087. 

 
6.  Alves, J., Lima, T., Gaspar, P.: Is Industry 5.0 a Human-Centred Approach? A Sys-

tematic Review. Processes 11(1), 193 (2023). doi:10.3390/pr11010193. 
 
7.  Maddikunta, P.  et al.: Industry 5.0: A survey on enabling technologies and potential 

applications.  Journal of Industrial Information Integration 26, 100257 (2022). 
doi:10.1016/j.jii.2021.100257. 

 
8.  Aslam, F.,  Aimin, W., Li, M., Ur Rehman, K.: Innovation in the Era of IoT and 

Industry 5.0: Absolute Innovation Management Framework. Informationvo 
11(2), 124 (2020). doi:10.3390/info11020124. 

 
9.  De Felice, F., Petrillo, A.  Digital Effects, Strategies, and Industry 5.0. CRC Press 

(2024). 
 
10. Longo, F., Padovano, A., Umbrello, S.: Value-Oriented and Ethical Technology 

Engineering in Industry 5.0: A Human-Centric Perspective for the Design of 
the Factory of the Future. Applied Sciences 10(12), 4182 (2020). 
doi:10.3390/app10124182. 

 
11. Visvizi, A.,  Malik, R.,. Guazzo, G. M, Çekani, V.: The Industry 5.0 (I50) paradigm, 

blockchain-based applications and the smart city, European Journal of Innova-
tion Management. (2024). doi:10.1108/EJIM-09-2023-0826. 

https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/industry-50-transformative-vision-europe_en
https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/industry-50-transformative-vision-europe_en
https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/industry-50-transformative-vision-europe_en
https://www.sciencedirect.com/journal/journal-of-industrial-information-integration


17 

12.  Mouazen, A., Hernández-Lara, A. B.: The role of sustainability in the relationship 
between migration and smart cities: a bibliometric review. Digital Policy, Reg-
ulation and Governance 23 (1), 77–94 (2021). doi:10.1108/DPRG-04-2020-
0051. 

 
13. Troisi, O., Visvizi, A., Grimaldi, M.: Rethinking innovation through industry and 

society 5.0 paradigms: a multileveled approach for management and policy-
making.  European Journal of Innovation Management 27 (9), 22–51 (2023). 
doi:10.1108/EJIM-08-2023-0659. 

 
14. Zizic, M., Mladineo, M., Gjeldum, N., Celent, L.: From Industry 4.0 towards In-

dustry 5.0: A Review and Analysis of Paradigm Shift for the People, Organi-
zation and Technology. Energies 15 (14), 5221 (2022). 
doi:10.3390/en15145221. 

 
15. Mouazen, A., Hernández-Lara, A. B.: Visualising the quality and the evolution of 

transactional and transformation leadership research: a 16-year bibliometric re-
view. Total Quality Management & Business Excellence 34 (1–2), 148–182, 
(2023). doi:10.1080/14783363.2022.2034497. 

 
16. Mouazen, A., Hernández-Lara, A. B.: A Bibliometric Review of Smart Cities and 

Migration’, in Research and Innovation Forum 2020: Disruptive Technologies 
in Times of Change, pp. 123–133. Springer, (2021). doi:10.1007/978-3-030-
62066-0_11. 

 
17. Xu, X.,  Lu, Y.,  Vogel-Heuser, B., Wang, L.: Industry 4.0 and Industry 5.0—In-

ception, conception and perception.  Journal of Manufacturing Systems 61, 
530–535 (2021). doi:10.1016/j.jmsy.2021.10.006. 

 
18. Mondschein, J., Clark-Ginsberg, A., Kuehn, A.: Smart cities as large technological 

systems: Overcoming organizational challenges in smart cities through collec-
tive action’, Sustainable Cities and Society 67, 102730  (2021). 
doi:10.1016/j.scs.2021.102730. 

 
19. Mouazen, A. et al.: Transformational and Transactional Leaders and Their Role in 

Implementing the Kotter Change Management Model Ensuring Sustainable 
Change: An Empirical Study. Sustainability 16 (1), 16 (2023). 
doi:10.3390/su16010016. 

 
20. Carayannis E., Morawska-Jancelewicz, J.: The Futures of Europe: Society 5.0 and 

Industry 5.0 as Driving Forces of Future Universities. Journal of the 
Knowledge Economy 13 (4), 3445–3471 (2022). doi:10.1007/s13132-021-
00854-2. 

 



18 

21. Nayeri, S., Sazvar, Z., Heydari, J.: Towards a responsive supply chain based on the 
industry 5.0 dimensions: A novel decision-making method’, Expert System 
with Applications 213, 119267 (2023). doi: 10.1016/j.eswa.2022.119267. 

 
22. Sodhro, A., Pirbhulal, S.,  Luo, Z.,  De Albuquerque, V.: Towards an optimal re-

source management for IoT based Green and sustainable smart cities. Journal 
of Clean Production 220, 1167–1179 (2019). doi:10.1016/j.jcle-
pro.2019.01.188. 

  


	1 Introduction
	2 Literature Review
	3 Methodology
	4 Findings
	4.1 Industry 5.0 Clusters Analysis
	4.2 Society 5.0 Clusters Analysis
	4.3 Innovation 5.0 Clusters Analysis
	4.4 Connection between Industry 5.0, Society 5.0, and Innovation 5.0 Clusters

	5 Discussion
	6 Conclusion
	References

