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Abstract
The rapid development of HRM 4.0 and Industry 4.0

transformed managing employees through a combination of digital
HR solutions, automation, big data, and artificial intelligence (AI).
Although efficiency and operational productivity are increased
by these technology changes, there is still significant concern
about how they may affect job effectiveness and job satisfaction.
This study investigates how HRM 4.0 and Industry 4.0 can be
strategically integrated to support a sustainable workforce and
make sure that digital transformation is in line with both corporate
success and worker satisfaction. The study analyzes how
automation, AI-driven HR practices, and smart workplace
solutions affect employee engagement, productivity, and job
satisfaction using a systematic review of the literature approach.
Additionally, it examines how sustainable HR practices may
decrease unemployment and create a technologically empowered
workforce. The results show that organizations that adopt a
human-centered approach to digital transformation see increases
in employee adaptability and job satisfaction. In addition, an easy
transition to HRM 4.0 is ensured by strong leadership and digital
preparedness. In order to promote long-term sustainable growth
in the digital age, this study offers organizations useful suggestions
for striking a balance between workforce well-being and digital
innovation.
Keywords

HRM 4.0, Industry 4.0, Job Satisfaction, Job
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Introduction
Organizations are changing significantly as a result of Industry 4.0 and HRM

4.0’s rapid advancement, which integrate modern innovations such as big data,
automation, AI, and the Internet of Things. These technological advancements are
reshaping industries by improving workplace productivity, employee engagement,
and operational efficiency (Noor et al., 2024). Industry 4.0 adoption, which places a
high value on smart technologies, sustainability, and digital transformation, has
particularly transformed the manufacturing and industrial sectors. However, this shift
has created a mismatch between current and future workforce skills, necessitating
strategic adaptation in workforce management (Domínguez et al., 2024). AI, IoT, and
sustainability practices are integrated to create Industry 4.0, focusing on smart
manufacturing and digitalization (Iribarren et al., 2024). To facilitate digital
transformation, companies are adopting maturity models and readiness assessments
to determine their Industry 4.0 capabilities and create effective implementation
strategies (Hassan et al., 2024). As Industry 4.0 evolves toward Industry 5.0, there is
an increasing emphasis on human-centric approaches, societal goals, and risk mitigation
strategies to ensure a balanced and sustainable digital transition (Fenwick et al., 2024).

In parallel, HRM 4.0 has emerged as a digitalized approach to human resource
management, leveraging AI-driven decision-making, predictive analytics, and employee
engagement tools to enhance organizational performance (Korzyñski et al., 2024). The
adoption of generative AI (GAI) in HR processes enables real-time skill gap analysis,
personalized development plans, and employee sentiment analysis, allowing for more
data-driven decision-making (Lou et al., 2024). These digital innovations have
significantly impacted workplace dynamics, affecting job satisfaction, job effectiveness,
and employee well-being (Braojos et al., 2024). Moreover, studies highlight that HRM
4.0 plays a mediating role in fostering innovative work behaviors, job performance, and
organizational commitment, particularly in industries undergoing swift digital change
(Blakey et al., 2025). The implementing digital leadership tactics and continuous learning
environments is essential to ensure workforce adaptability and engagement (Al’Ararah
et al., 2024). Additionally, integrating human capital and green technologies in digital
HR practices enhances sustainable workforce management, particularly in industries
such as tourism, healthcare, and mobile technology (Huang et al., 2024).

The strategic integration of HRM 4.0 and Industry 4.0, focusing on their collective
impact on job satisfaction, job effectiveness, and sustainable workforce development. It
highlights the importance of balancing technological advancements with employee well-
being, ethical leadership, and sustainability, ensuring that digital transformation
contributes to long-term organizational success and workforce resilience.
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While Industry 4.0 and HRM 4.0 have significantly transformed organizations
through automation, AI, and big data, there remains a lack of research on their combined
impact on workforce dynamics, particularly in balancing technological advancements
with employee well-being and job effectiveness. Existing studies focus on smart
manufacturing, digital transformation tools, and AI-driven HR practices but do not
fully address how these innovations influence job satisfaction in diverse industries.
Additionally, the transition from Industry 4.0 to Industry 5.0 is notable toward human-
centric approaches, yet empirical evidence on sustainable workforce strategies and
mitigation of digital transformation risks remains insufficient.
Methodology

To achieve the identified review goal, an archival method was used to conduct
a systematic review of the literature. A methodology is used in this work to look at
publications that are cited in the databases Google Scholar, IEEE Xplore, Springer,
ScienceDirect, Web of Science, and Scopus. In order to find pertinent literature, search
terms including “Industry 4.0 and HRM 4.0,” “Digital Transformation in HR,” “AI in
HRM and Workforce Effectiveness,” “Job Satisfaction in Digital Workplaces,” and
“Sustainable Workforce Development” were used. The searches were refined using
Boolean operators such as (AND, OR) to ensure that a variety of appropriate research
were included. Therefore, the study for this paper is desk research instead of survey
research or any other type of research. Peer-reviewed studies focusing on Industry
4.0, HRM 4.0, job satisfaction, job effectiveness, and sustainability needed to meet
the inclusion requirements in order to preserve accuracy. These articles had to be
published between 2015 and 2024. Strong methodological frameworks were used in
the scientific, theoretical, and conceptual research that was part of the chosen studies.
Literature Review

The integration of Industry 4.0 and HRM 4.0 has completely changed how
organizations are structured, operational efficiency, and personnel management
through automation and digitization. The research on the development, effects, and
difficulties of these changes is methodically reviewed in this section, with an
emphasis on sustainability, job effectiveness, and job satisfaction.
1. Evolution and Theoretical Foundations of Industry 4.0 and HRM 4.0

The evolution of Industry 4.0 and HRM 4.0 is characterized by the integration
of smart technologies and digital transformation in human resource management.
This shift necessitates a focus on process management as a critical mediator for effective
implementation, particularly in SMEs (Kahveci et al., 2025). The integration of HR
analytics and digital technologies in HRM systems is guided by current research themes,
which are mapped to sustainable development goals to ensure a focus on sustainability
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in technology-based HRM research (Ghosh et al., 2025). The implementation of Industry
4.0 technologies like digital twins and AI-based systems is progressing slowly, hindered
by an underdeveloped educational system and inadequate state support.
Recommendations include reforming legislation, enhancing entrepreneurial support,
and modifying education systems to increase digital proficiency (Valaskova et al., 2024).
The evolution of Industry 4.0 is reshaping HRM and workforce dynamics. Integration
of HR and knowledge management is crucial for effective knowledge retention and
sharing in Industry 4.0 adoption (Ribeiro et al., 2024). Human resource management is
increasingly being incorporated into Industry 4.0 research, with a priority on worker
education and training, which is a key aspect of the development of Industry 4.0 and
HRM 4.0 (Picinin et al., 2023). As Industry 4.0 has developed, HRM and sustainability
have received more attention. Research indicates that Industry 4.0 presents challenges
such as change resistance, digital skills gaps, and employment threats (Mukhuty et al.,
2022). To address these issues, sustainable HRM practices like training, flexibility,
employee participation, and empowerment are crucial for enhancing employability skills
and adopting Industry 4.0 technologies (Sharma et al., 2022). The Evolution and
Theoretical Foundation of Industry 4.0 and HRM 4.0 are outlined in Table 1.
Table 1: Evolution and Theoretical Foundations of Industry 4.0 and HRM 4.0

2. Digital Transformation and Job Satisfaction
The COVID-19 pandemic has presented unique challenges, particularly for new

parents, affecting their experiences of pregnancy, birth, and postnatal care. While digital

Authors Practices 

Kahveci et al., 
(2025) 

Process management is a key mediator for implementing Industry 4.0 and 
HRM 4.0 in SMEs. 

Ghosh et al., 
(2025) 

HR analytics and smart HRM technologies are aligned with Sustainable 
Development Goals (SDGs) to enhance sustainability in HRM research. 

Valaskova et 
al., (2024) 

Adoption of digital twins and AI-based systems is slow due to weak 
educational systems and lack of state support. Recommendations include 
legal reforms, improved entrepreneurial support, and digital skill 
development in education. 

Ribeiro et al., 
(2024) 

Industry 4.0 is reshaping workforce management; integrating HRM and 
knowledge management is essential for knowledge retention and sharing. 

Picinin et al., 
(2023) 

There is an increasing integration of HRM into Industry 4.0 research, with 
emphasis on worker education and training. 

Mukhuty et 
al., (2022) 

Employment risks, digital skill deficits, and resistance to change are some 
of the difficulties that come with Industry 4.0. 

Sharma et al., 
(2022) 

Sustainable HRM practices—such as training, flexibility, employee 
participation, and empowerment—are crucial for developing employability 
skills and enabling Industry 4.0 adoption. 
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technologies offered some support, parents reported conflicting feelings and negative
impacts on well-being, highlighting the need for improved care strategies during crises
(Blakey et al., 2025). Digital transformation is reshaping organizations, impacting HRM
and employee performance. Regarding to research, Digital Transformation improves
creative work practices and job performance, with HRM acting as a moderator (Lou et
al., 2024). Employee acceptance is essential for the effective implementation of digital
transformation strategies, and degrees of acceptance are impacted by paradox mindset
and change-oriented attitude (Klein et al., 2024). Digital transformation and HRM 4.0
are significantly impacting employee job satisfaction and performance in modern
organizations. Smart HR 4.0 practices positively influence employee effectiveness and
job satisfaction (Shamaileh et al., 2023). AI, digital leadership, and business intelligence
technologies all boost employee job satisfaction and business value (Raed et al., 2023).
The digital revolution has led to the emergence of e-HRM, challenging traditional HM
concepts and calling for a more contextualized, stakeholder-inclusive approach to HRM.
the strategic importance of HRM in navigating digital transformation, highlighting its
role in enhancing employee satisfaction, effectiveness, and innovative behaviors in the
evolving workplace (Fregnan et al., 2020). Here, Table 2 shows a listing Digital
Transformation and Job Satisfaction in HRM 4.0.
Table 2: Digital Transformation and Job Satisfaction

Authors Practices 

Blakey et al., 
(2025) 

Evaluating how digital tools affected new parents during the COVID-19 
pandemic, emphasizing issues with support and happiness. 

Lou et al., 
(2024) 

Demonstrating how Innovative work practices and job performance are 
improved by digital transformation, with HRM acting as a mediator. 

Klein et al., 
(2024) 

Highlighting the importance of employee acceptance in digital 
transformation, influenced by paradox mindset and attitude toward change. 

Shamaileh et 
al., (2023) 

Investigating the contribution of Smart HR 4.0 techniques to raising worker 
productivity and contentment. 

Raed et al., 
(2023) 

Identifying AI, digital leadership, and business intelligence technologies as 
important factors that affect both business value and employee work 
happiness. 

Fregnan et 
al., (2020) 

Underlining the strategic importance of HRM in digital transformation and 
promoting a stakeholder-inclusive strategy to improve employee 
effectiveness, innovation, and satisfaction. 
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3. Impact of Industry 4.0 on Job Effectiveness and Workforce Performance
Workforce dynamics and supply chain management are having a significant

impact from Industry 4.0 technologies. Critical success aspects like digital skills and
artificial intelligence are identified via a systematic review, which also highlights obstacles
like the need for training and financial limitations (Miah et al., 2024). Since the use of
these technologies has an impact on employees’ emotional health, a framework for risk
assessment in assembly is required, maintenance, and training operations (Adattil et al.,
2024). The adoption of Industry 4.0 in certain areas, like Slovakia, faces challenges due
to underdeveloped educational systems and inadequate state support. Among the
recommendations include changing educational institutions to improve digital
competence, improving assistance for enterprises, and revising laws (Valaskova et al.,
2024). The development of job profiles in Industry 4.0 has led to the development of a
task classification system and a job-task analysis approach that manage the aspects of
routine and non routine, physical and cognitive, and individual and social tasks (Cimini
et al., 2023). The workforce’s performance and job effectiveness are greatly affected by
the technology of Industry 4.0. The association between workers’ productivity, quality,
and health and socio-technical practices is moderated by Industry 4.0 (Tortorella et al.,
2022). While Industry 4.0 implementation may lead to increased automation and
robotization, human participation remains crucial in digitized work systems. Workers
must acquire new abilities and competencies in order to adjust to the changing workplace.
Continuous learning and skill acquisition are essential for workforce development in
the Industry 4.0 era. Companies should invest in targeted workforce management and
skill development to ensure successful implementation of Industry 4.0 concepts and
improve overall performance (Marková et al., 2022). Table 3 describes how Industry
4.0 affects employee performance and job effectiveness.
Table 3: Impact of Industry 4.0 on Job Effectiveness and Workforce
Performance

Authors Practices 

Miah et al., 
(2024) 

Identifying critical success factors for Industry 4.0 adoption, such as AI 
and smart skills, while addressing challenges like training needs and 
financial constraints. 

Adattil et al., 
(2024) 

Highlighting the effect of Industry 4.0 technologies on workers' 
psychosocial state and emphasizing the need for a risk assessment 
framework in assembly, maintenance, and training operations. 
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4. Sustainability and Ethical Considerations in HRM 4.0 and Industry 4.0
Integration of technology for Industry 4.0 in HRM is transforming

organizational practices, offering enhanced efficiency and insights. Talent acquisition,
performance management, and employee engagement are just a few of the HR tasks
that are using AI, big data analytics, and the Internet of Things (Rusdi et al., 2024;
Dwivedi & Gupta, 2024). Sustainable HRM practices, such as training, flexibility,
and employee empowerment, combined with Industry 4.0 technologies, can enhance
employability abilities and foster long-term employee relationships (Sharma et al.,
2022). While the main focus of Industry 4.0 has been technology, there is an increasing
need to address sustainability issues within this framework (Ejsmont et al., 2020).
Project management is essential in implementing sustainable Industry 4.0 initiatives,
with leadership, employee flexibility, and financial resources identified as critical
success factors (Vrchota et al., 2020). A sustainable vision for future generations
and preparing young people for the transitional labor market are two important goals
of corporate social responsibility (Scavarda et al., 2019). These results highlight the
need for businesses to adapt their HRM strategies to Industry 4.0 developments in
order to improve worker competencies, encourage sustainability, and guarantee
sustained business success. Table 4 shows a listing Sustainability and Ethical
Considerations in HRM 4.0 and Industry 4.0.

Valaskova et 
al., (2024) 

Examining Industry 4.0 implementation challenges in Slovakia due to an 
underdeveloped education system and inadequate state support, 
recommending legislative reforms, enhanced entrepreneurial support, and 
improved digital proficiency. 

Cimini et al., 
(2023) 

To manage changing job profiles in Industry 4.0, a job-task analysis 
method and task classification framework that considers the routine, 
cognitive, and individual task dimensions must be built. 

Tortorella et 
al., (2022) 

 

Analyzing the moderating effects of Industry 4.0 technology on the 
connection between employee performance—including productivity, 
quality, and health—and socio-technical practices. 

Marková et 
al., (2022) 

Emphasizing the need for continuous learning and skill acquisition to 
adapt to Industry 4.0, recommending investments in targeted workforce 
management and skill development for successful implementation and 
improved performance. 
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Table 4: Sustainability and Ethical Considerations in HRM 4.0 and Industry
4.0

5. Challenges and Future Research Directions
There are still a number of research gaps in spite of advancements. Research

on HRM 4.0’s long-term effects on job effectiveness and satisfaction among employees
across industries is limited. Additionally, little is known about how organizations can
consciously strike a balance between sustainable HR practices and digital change.
Future studies might focus on leadership models powered by AI, cross-industry
comparisons, and the moral implications of digital HRM. The integration of Industry
4.0, HRM 4.0, and workforce characteristics is well understood in this literature study,
which also offers insights into how organizations can incorporate digital transformation
while maintaining a sustainable and engaged workforce.
Discussion

The findings of this detailed analysis of the literature show how Industry 4.0
and HRM 4.0 have changed workforce dynamics, bringing with them both
opportunities and difficulties. By increasing employee engagement, optimizing
processes, and promoting sustainable workforce practices, the integration of AI,
automation, and digital HRM systems improves job satisfaction and performance.
However, factors including resistance to change, digital skill gaps, and job insecurity
create barriers for smooth adoption. The human-centric aspect of HRM 4.0 is still

Authors Practices 

Rusdi et al., 
(2024); Dwivedi 
& Gupta, (2024) 

Artificial Intelligence, Big Data, and Internet of Things are used in 
HRM to integrate Industry 4.0 technologies for Performance 
management, talent acquisition, and employee engagement. 

Sharma et al., 
(2022) 

Implementation of sustainable HRM practices, including training, 
flexibility, and employee empowerment, to enhance employability 
skills and foster long-term relationships. 

Ejsmont et al., 
(2020) 

Addressing sustainability challenges within the Industry 4.0 paradigm, 
shifting focus beyond technological aspects. 

Vrchota et al., 
(2020) 

Role of project management in implementing sustainable Industry 4.0 
initiatives, with leadership, employee flexibility, and financial 
resources as critical success factors. 

Scavarda et al., 
(2019) 

Corporate social responsibility is crucial for preparing young people 
for the workforce and creating a sustainable perspective for next 
generations. 
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critical to striking a balance between digital transformation and employee well-
being, even though businesses adopting Industry 4.0 technology see increases in
productivity and efficiency. The review highlights how crucial ethical AI deployment,
leadership, and ongoing learning are to maintaining a viable digital workforce. Future
research should examine HRM 4.0 applications applicable to a given industry and
develop solutions to workforce adaptation issues, ensuring a more strong and
inclusive transition in the digital age.
Conclusion

The systematic integration between HRM 4.0 and Industry 4.0 is thoroughly
investigated in this paper, with a focus on how both technologies affect job
effectiveness, job satisfaction, and sustainable workforce management. Digital
transformation improves employee engagement and operational efficiency, but it
also calls for a balanced response to labor problems, according to the research. With
reference to Industry 4.0, organizations that place a high priority on talent
development, moral leadership, and sustainability in digital HRM practices have a
better chance of long-term success. In order to make sure that technology improves
rather than replaces human capabilities, the study highlights the necessity of human-
centric solutions. Integrating HRM 4.0 with a focus on workers well-being and
adaptability will be crucial to long-term organizational growth as Industry 4.0
expands. To develop a workforce that is more flexible and prepared for the future,
future research should look into the long-term effects and sector-specific applications
of digital HRM practices.
Limitations of the Study

 The study mostly uses secondary data from the majority of existing literature,
which can make it more difficult to provide insight into current organizational
issues and new developments in the integration of Industry 4.0 and HRM 4.0.

 The lack of specific industries insights and the study’s focus on general
worker dynamics may limit its scope to industries facing particular issues
related to digital transformation.

 Lack of empirical support limits the ability to assess the direct impacts of Industry
4.0 technologies and digital HRM practices on job satisfaction and performance.
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