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ABSTRACT: Industry 5.0 represents a transformative paradigm that emphasizes human-centricity, resilience, and
sustainability through the synergistic integration of advanced technologies and human capabilities. The emergence of smart
workplaces has fundamentally reshaped the role of human resource management (HRM), creating new challenges related to
workforce transformation, employee well-being, human-robot collaboration, ethical artificial intelligence, hybrid work
arrangements, leadership development, and diversity management. Despite the growing body of literature on Industry 5.0,
research addressing these issues from an integrated human resource perspective remains fragmented. Thus, this paper better
utilizes a Systematic Literature Review (SLR) approach to develop an overarching view of academic literature articles from
the period 2021 up to 2025 in several major databases: Scopus, Web of Science, ScienceDirect, SpringerLink, and MDPI. The
paper uses thematic analysis to identify six main HRM challenges and contrasts how these could affect the organizational
resilience and long-term performance. The research shows that building Industry 5.0 takes regular reskilling and upskilling,
an employee-first well-being agenda, ethically responsible Al governance, adaptive leadership, and an inclusion culture in
organizations. It also makes clear that smart workplaces with sustainable competitive advantage will be the ones that can
leverage human values and corresponding organizational capabilities simultaneously vis-a-vis technological innovation.
Theoretically, the review contributes to the emerging HRM 5.0 literature through a comprehensive framework for
understanding people-technology interactions in intelligent workplaces that integrates Socio-Technical Systems Theory with
Resource-Based View and Human-Centered Theory. On a practical level, the results offer strategic insights for HR managers
and organizational leaders involved in digital transformation management, while policy implications underscore responsible
Al governance, sustainable workforce formation, and augmentation as well as expansion of digital skills. The overarching aim
of the study is a comprehensive understanding of HR issues in Industry 5.0 and to guide the future research towards
establishing resilient, inclusive, and sustainable smart workplaces.

KEYWORDS: Industry 5.0, HRM 5.0, Smart Workplaces, Human-Centric Organizations, Human—Robot Collaboration,
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1. INTRODUCTION

Industry 5.0 represents the third industrial revolution, from technology-oriented Industry 4.0 to a human or resilient and
sustainable Industry ecosystem. However, while earlier industrial revolutions have focused on automation and productivity,
Industry 5.0 aims to merge advanced technologies, i.e., artificial intelligence (Al), collaborative robots (cobots), big data
analytics, digital twins, and the Internet of Things (1oT) with human creativity / Human Intelligence in a sustainable way. With
the advent of intelligent systems and closer connections, smart workplaces have evolved traditional human resource
management practices. It is upon existing HR Departments to regulate the harmonious interface between humans and
machines, while ensuring employee wellbeing, organisational sustainability, and workforce resilience. With the rapidly
changing nature of work, organizations have re-imagined approaches to talent management, learning systems, and workplace
structures to keep up with new technologies and employee expectations. As a result, the nature of HR has changed from an
administrative function to a strategic partner in leading organisation-wide transformation. However, this transition comes with
several challenges in terms of skill remediation, workforce flexibility, employee engagement, and ethical governance
(Brougham & Haar, 2018; Oztemel & Gursev, 2020; Nahavandi, 2019).

The domain of human resource management needs to deal with large challenges in the process of reskilling and upskilling for
Industry 5.0. The speed at which Al-based systems, robotics, and digital technologies are being executed has disrupted job
requirements and brought about a critical abilities gap. This requires employees to build digital skills, analytical skills, and
softer skills such as creative thinking, emotional intelligence, critical thinking, and collaboration. It presents a dilemma for
organizations on how to design continuous learning programs that prepare their workforce while simultaneously staving off the
change-resistance ardor. Why traditional training approaches don’t work well, HR managers have already embraced
personalized learning to meet the ever-changing demands of smart workplaces. Traditional training methods simply no longer
help in such cases, as more and more content quickly gets out of date. So techniques like virtual simulation and an Al-based
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training platform are becoming necessary for staying relevant in this fast-paced environment that modern businesses need to
compete with one another successfully. In addition to this, technologies have elevated fears about job losses and worker
insecurity by creating psychological impediments against the digital transformation. HR practitioners still need to provide re-
skilling opportunities that balance automation with some human touchpoints in order to prepare the workforce to be co-pilots
alongside Al, as well as maintain employability and organizational competitiveness. Industry 5.0 primarily relies on the
capability of HR systems to foster a culture of learning and encourage employees to acquire new skills continuously (Schwab,
2016; Delery & Doty, 1996; Longo et al., 2025).

Another challenge that HR management in Industry 5.0 and smart workplaces faces is the ethical and regulatory problems. The
use of Artificial Intelligence in recruitment, performance management, and decision-making is a cause for concern because of
algorithmic bias, vulnerability, or lack of accountability, transparency, fairness, and data privacy. If they are not monitored and
governed, Al systems can inadvertently replicate bias and social inequality. This is why it may be entrusted with the role of
stewarding ethical governance and responsible innovation to HR departments tasked with steering Industry 5.0 environments
(European Commission, 2021; Vyhmeister & Castane, 2024; Nahavandi, 2019).

Furthermore, to counter technological and ethical issues such as the third industrial revolution, which has also increased
volatility, it requires a type of organizational culture transformation along with leadership styles and relationships between the
workforce for organization 5.0. Smart workplaces involve humans working in concert with intelligent machines, prompting
leaders to foster agility, inclusiveness, and always be in the process of change management. The Future of HRM will be in
building resilient organizations that meet the challenge of advancing not only technological capabilities, but equally human
experience values. Thus, encouraging organizations to invest in sustainability, employees, and resilience of human to machine
collaboration that can create smart workplaces with a long-term innovation-oriented competitive advantage [8]. Thus, gaining
insights into the struggles of HR in Industry 5.0 is imperative for planning organizational recovery and sustainable talent
growth amidst digitalisation (Grabowska et al., 2022; Longo et al., 2025; Veeramani & Arunkumar, 2026).

2. REVIEW OF LITERATURE

Recent studies indicate a transition from Industry 4.0 to Industry 5.0, shifting away towards more human- and sustainability-
centered workplaces. Xu Xia et al. According to Rahimifard et al. (2021), Industry 5.0 capitalizes on a philosophy of
combining human intelligence, offering the potential for organizations to achieve maximum resilience and productivity
through highly efficient collaborative partners between advanced technology and humans. Similarly, Leng J. et al. Human-
Machine Collaboration, Sustainability, and Mass Personalization were the main features of the new industrial age, according to
Chanda et. al.(2022). An exploratory study by Verma Anju & Venkatesan (2022) categorized HR factors influencing
successful smart workplace implementation as talent acquisition, digital competencies, and skill development. Furthermore,
Panagou Sotirios et al. (2023) demonstrated that efficient human-robot interaction can greatly influence operational efficiency
and employee adaptability. Additionally, Kuru (2023) further explained that the important factors regarding workplace
wellness and emotional intelligence play a primary role in ensuring workers are engaged throughout their employment in
technologically accelerated environments. These studies reiterate the fact that HR practices need to be reformed perennially
since they are faced with new workforce challenges in Industry 5.0.

Antonaci et al. According to (2024), employee welfare, cognitive ergonomics, and workplace safety are the core components
of Industry 5.0, and organizations need to prioritize workers® physical and psychological health respectively. In the same
direction, an analysis performed by Pacheco and Iwaszczenko (2024) found several tensions around automation, learning,
safety, and organizational belonging; so they suggested that firms should develop resolution strategies that will overcome the
automating technology with human values. Vyhmeister and Castane (2024) emphasised the importance of reliable artificial
intelligence in industrial environments, where it is vital to ensure transparency, ethical governance, and safe use of Al [21].
Furthermore, Piccarozzi et al. As far as the definition of Industry 5.0 is concerned, according to (2024), sustainability and
human welfare are prerequisites for its fundamental framework, while Mourtzis et al. (2022) listed digital twins, cybersecurity,
and intelligent systems as major enablers for smart workplaces. In total, these studies highlight the need for ethical and
employee-centric HR policies to manage technological transformation.

Longo et al. (2023) argued that HRM 5.0 needs to be regarded as a socio-technical architecture that can support organizations
in being resilient, sustainable, and human centered (Strack et al.2025). They found key themes, including workforce
empowerment, organizational structures, digital skills, and collaboration. Movahed et al. (2025) pointed out that human-driven
production has become more central to smart factory production by driving advanced technologies and policy support. In a
similar spirit, Fant-Male and Pieters (2025) highlight personalized human-robot collaboration and adaptive interactions to
increase the employee experience as well as productivity at work. Recent reviews have also stressed the important role played
by continuous learning and leadership support in enabling digital and green transitions. Future HR practices should be in the
spotlight not only due to technological innovation or employee well-being, as well as full employment and declining
psychosocial stressors, but also ethical governance and sustainable organizational performance features (the so-called Industry
5.0).
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2.1. RESEARCH GAP

While the various aspects of Industry 5.0 have been addressed by some scholars from technological and manufacturing
perspectives, little has been paid to synthesizing the emerging HR challenges faced due to smart workplaces. Current research
is mostly piecemeal, dealing with isolated aspects such as Al adoption, employee well-being, or sustainability. There is little in
the way of a comprehensive review integrating workforce transformation, ethical Al, hybrid work at scale, leadership, and the
human workplace. Hence, the present study sought to bridge this gap, providing an integrated review of HR challenges and
future research streams in Industry 5.0.

3. RESEARCH METHODOLOGY

In this paper, we conduct a Systematic Literature Review (SLR) for the new human resource challenges anticipated with
Industry 5.0 and the smart workplace related to it. SLRs are based on a transparent, systematic, and reproducible approach to
identifying, assessing, and synthesizing results from existing peer-reviewed work to provide less biased and more reliable
findings. The electronic literature review was performed in major academic databases, including Scopus, Web of Science,
ScienceDirect, SpringerLink, and MDPI, since these are the potential databases that host high-quality peer-reviewed research
articles related to Industry 5.0, human resource management (HRM), artificial intelligence (Al), organizational behavior, and
smart manufacturing. We included studies from 2021 to 2025, ensuring the most contemporary advances in the field were
covered. The search strategy used combinations of keywords and Boolean operators “AND”/“OR”, including keywords
Industry 5.0, HRM 5.0, Smart Workplace, Human-Centric Organizations, Artificial Intelligence, HR Challenges, Human-
Machine Collaboration, and Employee Well-being in Industry 5.0. In addition, we reviewed the reference lists of selected
studies to find additional relevant publications. The articles included in the final studies were analyzed using thematic analysis
to reveal overarching themes such as labor skill deficits, employee welfare, privacy and ethical concerns, human-machine
collaboration, hybrid work challenges, organizational survival and transformation, and organizational sustainability. By
synthesizing the themes together, this research aimed to offer an overview of how human resource management is evolving in
Industry 5.0 and suggestions for future directions towards resilient, human-centric, and sustainable smart workplaces.

4. MAJOR HR CHALLENGES IN INDUSTRY 5.0 AND SMART WORKPLACES

Industry 5.0 and Smart Workplaces
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FIGURE 1 Major HR Challenges in Industry 5.0 and Smart Workplaces
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The shift from Industry 4.0 to Industry 5.0 is changing traditional organizational structures and work environments based on
human-centricity, sustainability, and the synergy between humans and intelligent technologies. Al-powered smart workplaces,
as well as Cloud and loT devices, collaborative robots, and big data analytics, offer new advancement opportunities for
organizations in terms of productivity and innovation. Still, these developments have also given rise to a number of challenges
for human resource management. HR is now on the hook to deal with technological change while also keeping employees safe,
maintaining organizational viability, and ensuring ethical governance. As such, the role of HR has transitioned from just
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administrative duties to a more strategic responsibility focusing on workforce development and employee engagement as well
as successfully managing change. The subsequent sections delve into the actionable HR challenges that managers face in
Industry 5.0 and smart workplaces.

4.1. SKILL GAPS AND WORKFORCE TRANSFORMATION
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FIGURE 2 Integrated Theoretical Framework for HRM 5.0 in Smart Workplaces

Adaptation of the workforce to rapidly evolving technologies is one of the foremost challenges in Industry 5.0. Competent
workplaces will depend on employees having traits such as digital literacy and analytical capability, creativity, emotional
intelligence (EQ), and critical thinking skills. Gone are the days when business organisations were simply looking for technical
skills and competencies; rather, the employees today need to adapt to Al-powered systems as well as intelligent machines to
form a collaborative working dynamic. Organizations struggle to close the skill gaps and build future-ready workforces with
reskilling and upskilling initiatives. This has made continuous learning crucial to remaining competitive and improving agility
in organizations. These trends are being furthered more and more through e-learning platforms, artificial intelligence-driven
training systems, and personalized learning approaches by human resource departments in adopting future-ready employees
(Verma & Venkatesan, 2022; Grabowska et al., 2022; Xu et al., 2021; Longo et al.). Within the context of HRM 5.0,
specifically when identifying sustainable competitive advantage based on technological capabilities and HRM outcomes
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(Piwowar-Sulej, 2021; Longo et al., 2025), the importance of technology-enabled competences embedded in human skills is
accentuated with creative and emotional intelligences as predominantly human characteristics.

4.2. EMPLOYEE WELL-BEING AND MENTAL HEALTH

Although many organizational factors related to well-being and psychological health have been identified in previous chapters,
the rise of digital technology and intelligent work systems has had particular impacts. While smart workplaces were built to
provide flexible and efficient work environments, they have also increased workplace stress, burnout, and digital fatigue.

Noise of Change: Employees are anxious about never stopping technological change, increased performance expectations, and
job loss. The continued use of virtual communication platforms and ever-increasing durations in front of screens has only led
to mental fatigue and impaired work-life balance. As a result, organizations are prioritizing employee welfare programs,
flexible work policies, and psychological support systems to develop employee resilience and satisfaction. Industry 5.0
promotes a human-centric perspective where caring for employees is treated as equally important as productivity and
technological development (Antonaci et al., 2024; European Commission, 2021; Pacheco & Iwaszczenko, 2024; Sony & Naik,
2020). According to recent studies (Longo et al., 2025), organizations that actively promote employee well-being have been
shown to have increased levels of engagement, innovation, and organizational performance.

4.3. HUMAN-ROBOT COLLABORATION

Collaborative robots, which are colloquially known as cobots and are found in many a manufacturing lab today, are one of the
cornerstones of Industry 5.0, the human-robot cooperation rather than replacement. As a result, collaborative robots (cobots)
support employees in preparing, performing, and completing monotonous and dangerous tasks, which allow better
productivity, safety, and operational efficiency. On the other hand, successful human-machine collaboration is heavily
dependent on employee trust. Smart technologies are seen as competitors in jobs by many employees, which hinders their
cooperation with changes in technology. HR professionals are thus the significant enablers of change management,
technology-related competence, and information about the role of intelligent systems as complementary. The successful
integration of humans and machines, as well as the resilience of the organization, lies in organizations that trust their
employees, are transparent with them, and include them actively (Nahavandi, 2019; Pacheco & Iwaszczenko, 2024; Longo et
al., 2025; Xu et al., 2021).

4.4, ETHICAL Al AND PRIVACY CONCERNS

As artificial intelligence is now widely used in recruiting, performance management, and workforce planning, the ethical issues
of fairness, transparency, and privacy have become backbone essentials. To do so, you need to account for one of the many
things that threaten our productivity: Algorithmic Bias — a significant issue in which an Al software inadvertently generates
discriminatory results, thus influencing hiring and promotion processes. Additionally, employees are demanding more
visibility about Al-based decisions that impact their working lives. Cybersecurity and the protection of personally identifiable
information have also been common focus areas as businesses move toward increased reliance on digital infrastructures. The
smart workplace creates massive volumes of employee data from a legion of digital platforms as well as wearable
technologies, highlighting the need for data governance and privacy protection. As a result, companies need to implement
ethical Al frameworks and work closely with IT departments (Vyhmeister & Castane, 2024; Dwivedi et al., 2023; Longo et al.,
2025; European Commission, 2021) in order to use Al responsibly while enhancing employee trust.

4.5. HYBRID WORK CHALLENGES

Presently, hybrid work models are a mainstay of organizations across various industries, and they do bring several HR
challenges. Remote and flexible work arrangements increase employee autonomy, convenience, and comfort, but it also adds
elements of challenge related to communications and employee engagement. Conversely, reduced in-person interaction may
erode culture and colleague cohesion. Also, the lines between business and personal life are even crossing each other while
creating tension, weariness & digital exhaustion. Organizations are investing in digital collaboration tools, health and wellness
initiatives, and flexible work policies to ensure that employees remain engaged and productive. New management paradigms
guide organizations to effectively manage hybrid workplaces relying on innovative HR practices designed to enhance the well
being of employees and the overall performance of organizations (Kniffin et al., 2021; Antonaci et al., 2024; Longo et al.,
2025).

4.6. LEADERSHIP, ORGANIZATIONAL CULTURE, AND DIVERSITY

Leadership styles and organizational culture must change in order to support Industry 5.0. The hierarchical structures of the
past have slowly been replaced with agile, collaboration-driven, and employee-centric systems characterized by flexibility and
innovation. In fact, change management is the backbone of a successful digital transformation process. Moving to digital
involves employee Enablement and participative decision-making. At the same time, diversity and inclusion have become a
strategic priority as organizations around the world manage multigenerational and culturally diverse workforces. Your training
lays the foundation for personalized workplaces, flexible work arrangements, and equity of opportunity to enhance employee
satisfaction and innovation. Organizations can become resilient, institute sustainable growth using a supportive organization
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culture built on trust, inclusiveness, and continuous learning. By consequence, HR professionals are required to build an
environment that promotes diversity, collaborative work and long-term sustainable organization sustainability (Pacheco &
lwaszczenko, 2024; Grabowska et al., 2022; Antonaci et al., 2024; Longo et al., 2025.)

o

éﬂ INDUSTRY 5.0

HUMAN-CENTRICITY SMART TECHNOLOGIES SUSTAINABILITY

* Human values and well-being ¢ Al loT, Robotics, Big Data * Environmental sustainability

* Empowerment and inclusivity ¢ Digital Twins and Automation * Social responsibility

¢ Creativity and human intelligence * Advanced Connectivity * Economic resilience
SMART WORKPLACES

Digitally enabled, connected and adaptive
work environments
i

&
SKILL GAPS EMPLOYEE ETHICAL Al HYBRID WORK
WELL-BEING & PRIVACY CHALLENGES
* Rapid technological change * Mental health and stress « Ethical use of Al * Remote and hybrid models
* Demand for digital skills « Work-life balance « Data privacy and security * Collaboration and cohesion
* Reskilling and upskilling « Physical well-being « Algorithmic bias « Digital fatigue
* Talent shortages * Employee engagement « Transparency and trust * Work-life boundaries

[ I I J

STRATEGIC ROLE OF HRM
People strategy * Change management ¢ Learning & development
Diversity & inclusion ¢ Performance management

RESILIENCE « INNOVATION « PERFORMANCE

Sustainable growth through human-centered
and technology-driven transformation

FIGURE 3 Conceptual Overview of HR Challenges in Industry 5.0

5. THEORETICAL FRAMEWORK

Theoretical frameworks offer a framework to comprehend the new challenges that confront human resource management in
Industry 5.0 and smart workplaces. With organizations implementing people-factor and technology equity approaches, the
human-technology-organizational resource interaction theories become more relevant. Thus, the current study is founded on
Socio-Technical Systems Theory and Resource-Based View (RBV) in conjunction with Human-Centered Theory that provides
insights into how organizations can succeed potentially succeed in sustainable performance by uniting efficiently technological
innovation with human capabilities (Longo et al., 2023; European Commission, 2020).

5.1. SOCIO-TECHNICAL SYSTEMS THEORY

So here is where Socio-Technical Systems Theory comes into play, which reminds us how organizational effectiveness relies
on a balanced interaction between social and technical systems. In Industry 5.0, these smart workplaces are about human
learning and practicing along with artificial intelligence (Al) assistance in combination with collaborative robots, autonomous
mobile robot vendors, as well as digital worker platforms. And, so organizational insurgence continues to be impossible
without the employees having any skills at all or a modicum of trust, communication, and sense of culture (Xu et al., 2021).
This theory provides HR with a consideration for developing employee capabilities to ensure effective human-machine
collaboration and increase organizational resilience through the creation of supportive work environments (Pacheco &
lwaszczenko, 2024)
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5.2. RESOURCE-BASED VIEW (RBV)

Human resources are seen as a strategic asset to sustainable competitive advantage in the Resource-Based View (RBV).
Technologies such as virtual and augmented reality, artificial intelligence, drones (Unmanned Aerial Vehicles (UAV), 3D
printing, robotics, unable to cope with Industry 4.0 challenges, have become the basis of Industry 5.0, where digital
competencies, creativity, adaptability, and emotionally intelligent human resources have become key problems for innovation
capacity improvement and organizational success in the long run. As a result, organizations must invest in continuous learning,
talent development, and knowledge management to augment human capital (Longo et al., 2025). The theory states that
organizational competitiveness depends on what the employees know and what they can do, even in an age of increasing
reliance upon technology (Verma & Venkatesan, 2022).

5.3. HUMAN-CENTERED THEORY

Human-Centered Theory is the connotative framework for Industry 5.0, which claims technology should augment human
capabilities rather than replace them. The theory promotes employee well-being, inclusiveness, and sustainability as important
factors of organizational success with a focus on empowerment among employees. It considers employees as active
contributors to innovation and encourages organizations to build workplaces that foster psychological safety, work-life
balance, diversity, and continuous learning (European Commission, 2021). From a human resource management perspective,
the theory emphasizes ethical governance, supportive leadership, and personalized work environments as key factors that help
create resilient and sustainable smart workplaces (Antonaci et al., 2024; Longo et al., 2025).

Taken together, these theories offer a robust foundation for addressing HR challenges in Industry 5.0. The Socio-Technical
Systems Theory explains the interaction between personnel and technology, while the Resource-Based View conveys the
strategic importance of human capital; henceforward, Human-Centered Theory focuses on personnel well-being and
sustainability. Across the above perspectives, they equip practitioners to build smart and resilient workplaces that are inclusive
and human-centric (Xu et al., 2021; Longo et al., 2025).

6. FUTURE RESEARCH DIRECTIONS

Industry 5.0 opens new possibilities for research within the topics of smart workplaces and HRM. Prior research has mainly
addressed operational issues connected with technological advancement and digital transformation, but more attention is
needed on the human side of Industry 5.0 (Xu et al., 2021; European Commission, 2021). Future research also has to provide
fertile ground for more comprehensive frameworks for HRM 5.0, which includes artificial intelligence, machine learning,
predictive analytics, and digital technologies in recruitment, training, performance management, and talent development.
Future empirical studies are required to explore how firms can mitigate the employee impact of automation by employing
human creativity, emotional intelligence, and employees' well-being alongside improved organizational performance (Longo et
al., 2025)

An additional possible avenue for this research is Green Human Resource Management (Green HRM) and its influence on
sustainability and responsibility activities. Sustainability is among the pillars of Industry 5.0, so it will be worthwhile for
researchers to investigate how green recruitment, eco-friendly training practices, sustainable performance management, and
environmentally responsible employee behavior can have an impact on organizational competitiveness and long—term
performance (Grabowska et al., 2022). Besides, follow-up studies are needed to unveil guidelines for organizations on how
they can combine sustainability initiatives and digital transformation strategies to navigate towards resilient and sustainable
workplaces.

Also, with the adoption of artificial intelligence in smart workplaces, research on trustworthy Al and ethical governance is
gaining growing significance. As algorithmic bias, transparency, explainable Al, cybersecurity, and data privacy concerns have
taken root in the workplace (Vyhmeister & Castane, 2024), ethical leadership has emerged as an important new area of study.
Future research should examine predictors of employee trust in Al-enabled systems and governance approaches for fair,
accountable, and responsible Al integration. Also, key questions revolve around sustainable leadership and organisational
resilience how do leaders face up to the digital transformation challenges and enhance employee engagement and innovation
(Pacheco & Iwaszczenko, 2024).

Finally, a last suggestion for future research should be to focus on human-centered workplaces, the core of Industry 5.0.
Scholars will examine how flexible work arrangements, diversity and inclusion, employee empowerment or delegation of
authority, human-machine collaboration, and organizational culture help to foster a greater sense of well-being and
psychological safety among employees (Antonaci et al., 2024). Second, interdisciplinary studies drawing from human resource
management, organizational behavior, psychology, information technology, and sustainability would help shape integrated
frameworks to implement technological progress in ways that align with the values of humanity. This research will play a
critical role in developing resilient, inclusive, and sustainable smart workplaces that can be net long-term sources of psycho
organisational excellence (Longo et al., 2025; European Commission, 2021).
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7. MANAGERIAL IMPLICATIONS

The results of the current study present a number of practical comments for human resource managers, organizations, and
policy makers in the midst of the Industry 5.0 context and smart workplace. Considering that organizations are using advanced
technologies in tandem with employees, it is important to find strategies that support innovation, sustainability, and well-being
(European Commission, 2021; Longo et al., 2025). With the ongoing trends, human resource managers are expected to evolve
from administrative tasks to strategic roles by focusing on continuous reskilling and upskilling, fostering lifelong learning, and
building agile workforce practices that support employee adaptability and digital skills (Verma & Venkatesan, 2022; Longo et
al., 2025). Moreover, they should orient both efforts toward employee well-being initiatives that can help mitigate stress,
burnout, and digital fatigue as well as support ethical artificial intelligence, transparent communication, and inclusive
workplace policies to reinforce ways to gain employee trust and engagement (Antonaci et al., 2024; Vyhmeister & Castane,
2024). On the organizational level, businesses must develop human-centric cultures to integrate technology in parallel with
employee welfare and sustainability goals (Nahavandi, 2019; Grabowska et al., 2022). Investments in artificial intelligence,
digital infrastructure, and collaborative technologies must go hand-in-hand with investments in employee development,
organizational learning, cybersecurity, and flexible working arrangements (Mourtzis et al 2022; Longo et al 2023). In addition,
organizations have to foster diversity and inclusion, delegate decision-making responsibility for empowerment, and build
leadership capabilities that provide resilience and sustainable competitive advantage (Pacheco & lwaszczenko, 2024). On a
policy level, transformational change can be facilitated by governments and regulatory institutions through policies that
promote digital literacy, skill development, and lifelong learning (European Commission 2021). The technology must become
more ethical and transparent through stronger regulation of Al, cybersecurity, etc. (Vyhmeister & Castane, 2024). Moreover,
government, industry, and academia collaboration may facilitate innovation as well as a skilled workforce and sustainable
economic growth (Longo et al., 2025; Grabowska et al., 2022). Hence, managing Industry 5.0 effectively necessitated a
collaborative effort by HR professionals and organizations with policymakers to build resilient, inclusive, human-centric
workplaces that can sustain sustainable growth and competence (Xu et al., 2021; Longo et al., 2025).

8. CONCLUSION

Industry 5.0 marks a significant transformation in human resource management by shifting organizational priorities from
technology-driven efficiency toward human-centric, resilient, and sustainable workplaces. The findings of this systematic
literature review reveal that HR professionals are confronted with multifaceted challenges related to workforce transformation,
skill development, employee well-being, human—robot collaboration, ethical artificial intelligence, hybrid work arrangements,
leadership transformation, and diversity management. Addressing these challenges requires organizations to adopt continuous
learning systems, employee-centric practices, ethical governance mechanisms, and adaptive leadership approaches capable of
balancing technological advancement with human values.

From a theoretical perspective, this study contributes to the emerging HRM 5.0 literature by integrating Socio-Technical
Systems Theory, Resource-Based View (RBV), and Human-Centered Theory to provide a comprehensive framework for
understanding the interaction between technological innovation, organizational capabilities, and employee well-being in smart
workplaces. The study demonstrates that sustainable organizational performance depends not only on advanced technologies
but also on the effective alignment of human resources and organizational culture.

Practically, the findings provide valuable insights for HR managers and organizational leaders by emphasizing the importance
of reskilling and upskilling, employee empowerment, ethical Al adoption, inclusive workplace cultures, and sustainable
leadership practices. Furthermore, the study highlights the critical role of policymakers in establishing regulatory frameworks
that promote digital literacy, responsible Al governance, cybersecurity, and workforce sustainability. Overall, the success of
Industry 5.0 will depend on the ability of organizations to create resilient, innovative, and human-centric ecosystems where
technology complements rather than replaces human capabilities. Consequently, HRM 5.0 should be viewed as a strategic
enabler of sustainable organizational excellence and long-term socio-economic development in the era of intelligent and smart
workplaces.

REFERENCES

[1] Francesca Giada Antonaci et al., “Workplace Well-Being in Industry 5.0: A Worker-Centered Systematic Review,” Sensors, vol. 24,
no. 17, pp. 5473-5473, Aug. 2024, doi: https://doi.org/10.3390/s24175473.

[2] D. Brougham and J. Haar, “Smart Technology, Artificial Intelligence, Robotics, and Algorithms (STARA): Employees’ perceptions
of our future workplace,” Journal of Management & Organization, vol. 24, no. 2, pp. 239-257, Jan. 2018, doi:
https://doi.org/10.1017/jmo0.2016.55.

[3] “Delery, J. E., & Doty, D. H. (1996). Modes of Theorizing in Strategic Human Resource Management Tests of Universalistic,
Contingency, and Configurational Performance Predictions. Academy of Management Journal, 39, 802-835. - References - Scientific
Research Publishing,” Scirp.org, 2022. https://www.scirp.org/reference/referencespapers?referenceid=3233213 (accessed Jun. 19,
2026).

[4] “Deloitte (2021). Human Capital Trends 2021 The Social Enterprise in a World Disrupted. - References - Scientific Research
Publishing,” Scirp.org, 2021. https://www.scirp.org/reference/referencespapers?referenceid=3553800 (accessed Sep. 30, 2025).



Dr. Carol Fortunata D et al.: IJEBMR 2(3), 01-10, 2026

[5]

[6]
[71
(8]
[9]

[10]

[11]

[12]

[13]

[14]
[15]
[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

[29]

[30]

“Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A., et al. (2023). So What If ChatGPT Wrote It Multidisciplinary
Perspectives on Opportunities, Challenges and Implications of Generative Conversational Al for Research, Practice and Policy.
International Journal of Information Management, 71, 102642. - References - Scientific Research Publishing,” Scirp.org, 2023.
https://www.scirp.org/reference/referencespapers?referenceid=4130978

“Industry 5.0 Towards a sustainable, human- centric and resilient European industry R&I PAPER SERIES POLICY BRIEF,” doi:
https://doi.org/10.2777/308407.

S. Grabowska, S. Saniuk, and B. Gajdzik, “Industry 5.0: improving humanization and sustainability of Industry 4.0,” Scientometrics,
Apr. 2022, doi: https://doi.org/10.1007/s11192-022-04370-1.

K. M. Kniffin, “COVID-19 and the workplace: Implications, issues, and Insights for Future Research and action.,” American
Psychologist, vol. 76, no. 1, pp. 63—77, Aug. 2021, doi: https://doi.org/10.1037/amp0000716.

L. B. P. da Silva, J. Pontes, E. Mosconi, F. T. Treinta, R. T. Yoshino, and L. M. M. de Resende, “The future of HRM for intelligent
manufacturing systems in the context of industry 5.0,” Computers & Industrial Engineering, vol. 211, p. 111587, Oct. 2025, doi:
https://doi.org/10.1016/j.cie.2025.111587.

S. Nahavandi, “Industry 5.0—A Human-Centric Solution,” Sustainability, vol. 11, no. 16, p. 4371, Aug. 2019, doi:
https://doi.org/10.3390/su11164371.

P. Sarkar, M. F. Hasan, A. Kumar, S. Agrawal, M. Basha S, and B. Viyyapu, “Neural Networks for Portfolio Management
Optimization,” 2024 Second International Conference Computational and Characterization Techniques in Engineering & Sciences
(IC3TES), pp. 1-5, Nov. 2024, doi: https://doi.org/10.1109/ic3tes62412.2024.10877590.

A. Malik, P. Lirio, P. Budhwar, M. Nguyen, and M. A. Fauzi, “Artificial intelligence (Al) in the world of work: bibliometric insights
and mapping opportunities and challenges,” Personnel Review, Feb. 2025, doi: https://doi.org/10.1108/pr-12-2024-1061.

S. Janani, M. Sivarathinabala, R. Anand, S. Ahamad, M. A. Usmani, and S. M. Basha, “Machine Learning Analysis on Predicting
Credit Card Forgery,” Lecture notes in networks and systems, pp. 137-148, Jan. 2023, doi: https://doi.org/10.1007/978-981-99-3010-
4_12.

A. Yahiya, Sukhavasi Santha Kumari, MahabubBasha S, Shouvik Kumar Guha, A. Gehlot, and B. Pant, “Blockchain Implementation
in Financial Sector and Cyber Security System,” Jan. 2023, doi: https://doi.org/10.1109/aisc56616.2023.10085045.

B. Priya, V. Sharma, and R. Sharma, “Industry 5.0 and Artificial Intelligence,” Distributed Time-Sensitive Systems, pp. 153-201,
May 2025, doi: https://doi.org/10.1002/9781394197798.ch7.

Aarti Dawra et al., “12Enhancing Business Development, Ethics, and Governance with the Adoption of Distributed Systems,” pp.
193-209, Mar. 2024, doi: https://doi.org/10.1002/9781394188093.ch12.

L. C. Nnadi, D. Ding, E. D. Godwin-Ojukwu, Y. Watanobe, and K. Naruse, “Strategic Human Resource Development for Emerging
Technologies: A Scoping Review in ICT, Robotics, Data Science, and CPS,” IEEE Access, pp. 1-1, 2025, doi:
https://doi.org/10.1109/access.2025.3592301.

A. Singh, Somanchi Hari Krishna, Anupama Tadamarla, S. Gupta, A. Mane, and Mahabub Basha S, “Design and Implementation of
Blockchain Based Technology for Supply Chain Quality Management: Challenges and Opportunities,” Dec. 2023, doi:
https://doi.org/10.1109/iccakm58659.2023.10449517.

S. Rana, Thejasvi Sheshadri, N. Malhotra, and S. M. Basha, “Creating Digital Learning Environments,” Advances in educational
technologies and instructional design book series, pp. 1-21, Aug. 2024, doi: https://doi.org/10.4018/979-8-3693-8217-2.ch001.

S. Majumdar and B. Misra, “Future Trends and Opportunities in AI Driven Industrial Relations,” Studies in Computational
Intelligence, pp. 153-185, 2026, doi: https://doi.org/10.1007/978-3-032-14557-4_6.

Mazharunnisa et al., “A Study on Job Stress and Productivity of Women Employees Working in the IT Sector: A Structural
Model,” Indian Journal of Information Sources and Services, vol. 15, no. 2, pp. 1-10, Jun. 2025, doi: https://doi.org/10.51983/ijiss-
2025.ijiss.15.2.01.

S. R. Loganathan and R. Pidani, “Navigating the Future: Digital Mentorship in Industry 5.0 — A Comparative Study of Singapore and
Australia,” Digital Mentorship: Bridging Al-Human Divide in the Era of Industry 5.0, pp. 123-144, Jul. 2025, doi:
https://doi.org/10.1108/978-1-83662-252-920251008.

S. Mahabub Basha, A. Banu, S. Mamatha, J. Anilkumar, H. G. Aravinda, and K. Chethan Raj, “An Empirical Study on Green
Portfolio Management: Assessing the Performance of Sustainable Investment Funds,” Indian Journal of Information Sources and
Services, vol. 15, no. 3, pp. 444-449, Sep. 2025, doi: https://doi.org/10.51983/ijiss-2025.ijiss.15.3.49.

A. M. Nowak-Meitinger, A. Liibbe, and S. Ammon, “Categorization of Sustainable Leadership in Sustainable Manufacturing to
Promote Industry 5.0,” Sustainability, vol. 18, no. 10, p. 5031, May 2026, doi: https://doi.org/10.3390/su18105031.

V. S.et al, “DETERMINANTS OF EMPLOYEE ENGAGEMENT IN ORGANIZED RETAIL: AN ANALYTICAL
STUDY,” Archives for Technical Sciences, vol. 34, no. 3, pp. 72-83, Dec. 2025, doi: https://doi.org/10.70102/afts.2025.1834.072.

S. Basha et al., “The Impact of Virtual Influencers on Social Media: Driving Customer Engagement and Strengthening Brand Loyalty
in the Indian Millennial Market,” Dragoman Journal of Translation  Studies, no. 20, 2025, doi:
https://doi.org/10.63132/ati.2025.theimp.9370.

Ganesh Narkhede, Vishal Naranje, V. Deshpande, A. Kulkarni, and V. Patil, “Industry 4.0 solutions to address paradoxical effect of
flexible work arrangements: tri-dimensional review and forward outlook,” Environment Development and Sustainability, Oct. 2025,
doi: https://doi.org/10.1007/s10668-025-06965-z.

K. R. Bhavya et al., “Dynamic Beta Estimation and Time-Varying Risk Premium: Evidence from NSE Companies Using CAPM
Extensions,” Indian Journal of Information Sources and Services, vol. 16, no. 1, pp. 702-710, Feb. 2026, doi:
https://doi.org/10.51983/ijiss-2026.16.1.73.

A. Naseeb et al., “ENHANCING WORKPLACE SATISFACTION THROUGH Al: MACHINE LEARNING STRATEGIES FOR
EMPLOYEE ENGAGEMENT,” Archives for Technical Sciences, vol. 34, no. 3, pp. 125-137, Dec. 2025, doi:
https://doi.org/10.70102/afts.2025.1834.125.

M. Y. Hammad, S. R. Rahamaddulla, P. F. Muhamad Tamyez, and M. A. Fauzi, “From Industry 4.0 to 5.0: leveraging Al and loT for
sustainable and human-centric operations,” International Journal of Industrial Engineering and Operations Management, pp. 1-19,
Sep. 2025, doi: https://doi.org/10.1108/ijieom-04-2025-0070.



Dr. Carol Fortunata D et al.: IJEBMR 2(3), 01-10, 2026

[31]

[32]

[33]

[34]

[39]

[36]

[37]

[38]

[39]
[40]

[41]

[42]

[43]
[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]
[53]

[54]

V. Naga, R. D. Suvaris, Divya Nimma, and B. K. Bala, “Advanced AI-Driven Predictive Modeling for Enhancing Customer
Retention in Subscription-Based Service Platforms,” Lecture notes in electrical engineering, pp. 449-463, Jan. 2025, doi:
https://doi.org/10.1007/978-981-96-9203-3_37.

A. M. V, M. V. S, S. Thilaga, T. M. S. Kumar, V. V. Kanumuri, and M. B. S, “Using Machine Learning for Dynamic Pricing
Strategies in Retail and Online Markets,” 2025 Tenth International Conference on Science Technology Engineering and Mathematics
(ICONSTEM), pp. 1-8, Nov. 2025, doi: https://doi.org/10.1109/iconstem65670.2025.11374674.

D. S. Hari et al., “Digital Transformation in Banking: Assessing The Impact of Technological Innovation on the Performance of
Public Sector Banks in South India,” International Journal of Accounting and Economics Studies, vol. 12, no. SI-1, pp. 363-370,
Aug. 2025, doi: https://doi.org/10.14419/94v7eh76.

G. Geethanjali et al., “Green HRM Practices and Workforce Sustainability in Indian Software Firms: The Mediating Role of
Employee Retention Using SEM,” Indian Journal of Information Sources and Services, vol. 16, no. 2, pp. 243-250, Jun. 2026, doi:
https://doi.org/10.51983/ijiss-2026.16.2.25.

E. Coronado, “From Large Language Models to Agentic Al in Industry 5.0 and the Post-ChatGPT Era: A Socio-Technical
Framework and Review on Human-Robot Collaboration,” Robotics, vol. 15, no. 3, p. 58, Mar. 2026, doi:
https://doi.org/10.3390/robotics15030058.

N. Ashwini et al., “Trust in the Digital Marketplace: The Strategic Impact of Online Reviews on Brand Image and Buying
Behaviour,” Indian Journal of Information Sources and Services, vol. 16, no. 2, pp. 423-430, Jun. 2026, doi:
https://doi.org/10.51983/ijiss-2026.16.2.42.

Dinesh, S. Varalakshmi, D. Deepak Kumar, and K. Lakshman, “Workplace well-being programs as drivers of employee engagement
and retention,” Empowering Inclusive Innovation, pp. 725-732, Mar. 2026, doi: https://doi.org/10.1201/9781003753445-86.

D. Kumar, H. V. Vinay, S. Kiran, H. C. Channakeshava, and C. H. Raja Kamal, “The Impact of Behavioral Biases on Stock
Investment Decisions: Evidence from Bangalore, India,” Studies in Systems, Decision and Control, pp. 171-184, 2025, doi:
https://doi.org/10.1007/978-3-031-85898-7_17.

Dr. Deepak Kumar D, “Assessment of Effectiveness of foreign currency future Hedging in India,” International Journal of Economic
Social Science and Management LAW, vol. 7, no. 2, pp. 50-60, Apr. 2026, doi: https://doi.org/10.64751/hecayx83.

A. Pandey, S. Grima, S. Pandey, and Balamurugan Balusamy, The Role of HR in the Transforming Workplace. Productivity Press,
2024.

J. F. C. Seelent, J. A. Mendonga, F. H. Lermen, and G. B. Benitez, “Navigating Industry 5.0 through corporate social responsibility
and digital transformation: a stakeholder and institutional perspective,” Production Planning & Control, pp. 1-27, Aug. 2025, doi:
https://doi.org/10.1080/09537287.2025.2550404.

Dr. Deepak Kumar D, “INFLUENCE OF DIVIDEND DECISIONS ON MARKET PRICES OF IT SECTOR SHARES IN
INDIA,” International Journal of Economic Social Science and Management LAW, vol. 7, no. 1, pp. 341-352, Mar. 2026, doi:
https://doi.org/10.64751/0ze85c36.

D. K. D, “Impact of Economic Indicators on Stock Market Performance in India,” International Journal of Economics and Business
Management Research, vol. 2, no. 1, pp. 42—47, Mar. 2026, doi: https://doi.org/10.64137/31079423/ijebmr-v2i1p105.

Y. Supriya et al., “Industry 5.0 in Smart Education: Concepts, Applications, Challenges, Opportunities, and Future Directions,” IEEE
Access, vol. 12, pp. 81938-81967, 2024, doi: https://doi.org/10.1109/access.2024.3401473.

R. K. Ch, K. Meenadevi, D. Kumar D, and R. Nagaraj, “Deep Learning in Credit Risk Assessment: A Data-Driven Approach to
Transforming Financial Decision-Making and Risk Analytics,” Journal of Risk and Financial Management, vol. 19, no. 5, p. 361,
May 2026, doi: https://doi.org/10.3390/jrfm19050361.

C. Nandan et al., “THE INFLUENCE OF SOCIAL MEDIA ADVERTISING ON CONSUMER BUYING BEHAVIOUR: A
STUDY OF URBAN MILLENNIALS WITH REFERENCE TO THE E-COMMERCE INDUSTRY,” Archives for Technical
Sciences, May 2026, doi: https://doi.org/10.70102/afts.2026.1835.249.

C. Destouet, “Applying Al techniques to dynamic workshop scheduling problem of ‘flexible job shop’ in the context of Industry 5.0,”
doi: https://doi.org/10.70675/60be517820d27z4d4cz9f2724ca63368622b.

R. Veeramani and V. Arunkumar, “The intersection of Human Resource Management and Industry 5.0: a bibliometric review of
trends, themes, and future directions,” Future Business Journal, vol. 12, no. 1, Mar. 2026, doi: https://doi.org/10.1186/s43093-026-
00815-8.

D. A. de J. Pacheco and B. Iwaszczenko, “Unravelling human-centric tensions towards Industry 5.0: Literature review, resolution
strategies and  research  agenda,” Digital  Business, vol. 4, no. 2, p. 100090, Dec. 2024, doi:
https://doi.org/10.1016/j.digbus.2024.100090.

K. Schwab, The Fourth Industrial Revolution. New York: Crown Business, 2016. Auvailable:
https://law.unimelb.edu.au/__data/assets/pdf_file/0005/3385454/Schwab-The_Fourth_Industrial_Revolution_Klaus_S.pdf

R. Veeramani and V. Arunkumar, “The intersection of Human Resource Management and Industry 5.0: a bibliometric review of
trends, themes, and future directions,” Future Business Journal, vol. 12, no. 1, Mar. 2026, doi: https://doi.org/10.1186/s43093-026-
00815-8.

A. Verma and M. Venkatesan, “HR factors for the successful implementation of Industry 4.0: A systematic literature
review,” Journal of General Management, vol. 47, no. 2, pp. 73-85, Dec. 2021, doi: https://doi.org/10.1177/03063070211019141.

E. Vyhmeister and G. G. Castane, “When Industry meets Trustworthy Al: A Systematic Review of Al for Industry 5.0,” arXiv.org,
Mar. 05, 2024. https://arxiv.org/abs/2403.03061

X. Xu, Y. Lu, B. Vogel-Heuser, and L. Wang, “Industry 4.0 and Industry 5.0—Inception, conception and perception,” Journal of
Manufacturing Systems, vol. 61, no. 1, pp. 530-535, Oct. 2021, doi: https://doi.org/10.1016/j.jmsy.2021.10.006.

10



