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1. INTRODUCTION

In the Fourth Industrial Revolution context, enterprises are experiencing rapid technological advancements and changes in the
business environment. This revolution involves a fusion of technologies across physical, digital, and biological spheres, driven by
advanced information and communication technologies (Min et al., 2019). As businesses adapt to this new era, strategic human
resource management faces challenges in talent management, workforce diversity, and skill development to align with the demands
of Industry 4.0 (Whysall et al., 2019). Moreover, the Fourth Industrial Revolution necessitates that HR professionals possess the
competencies to adapt to this era of advanced technology and automation (Obidile et al., 2023). Embracing automation and
leveraging technology can enhance efficiency and productivity, enabling HR to play a crucial role in optimizing human resources
to meet the evolving demands of the Fourth Industrial Revolution (Obidile et al., 2023). Applying modern technologies such as
artificial intelligence (Al), the Internet of Things (IoT), and big data in HRM opens up new opportunities for improving efficiency
and productivity. However, this poses many challenges, requiring enterprises to have appropriate and flexible HRM strategies. This
paper aims to study methods for optimizing HRM in the era of Industry 4.0 and provide specific solutions to enhance productivity
and competitiveness in the current economic context.

2. LITERATURE REVIEW

2.1. Integration of Digital Technologies in HRM

Human resource management (HRM) is pivotal within organizations, playing a crucial role in overseeing numerous aspects of the
workforce to meet and exceed organizational objectives. The integration of digital technologies into HRM, such as Human Resource
Information Systems (HRIS) and Artificial Intelligence (Al), brings forth both opportunities and challenges in the effective
management and motivation of employees (Amalia, 2024). Efficient HRM activities are known to significantly enhance employee
performance within their defined roles and in extra-role capacities. This underscores the vital role of HRM in elevating overall
organizational performance (Haque & Nishat, 2022). Strategic HRM involves aligning human resource practices with organizational
goals to craft strategies that address and mitigate various organizational challenges (Sanghvi, 2019). This strategic alignment ensures
that HRM practices are not just administrative functions but are integral to the broader strategic planning of the organization.
Furthermore, HRM activities such as training and development have been empirically shown to influence job satisfaction and service
quality positively. This correlation emphasizes the importance of such activities in enhancing employee welfare and organizational
performance ("The Impact of HRM Practices on Job Satisfaction in the Select Star Hotels of Coimbatore,” 2019). HRM's role
extends beyond traditional administrative functions, incorporating strategic elements that align with and support organizational
objectives. Adopting digital technologies in HRM presents a dynamic landscape of opportunities and challenges, necessitating a
strategic approach to leverage these technologies effectively. The positive impact of HRM activities on job satisfaction and
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performance highlights the essential nature of these practices in fostering a motivated and high-performing workforce, ultimately
driving organizational success.

2.2. Industry

4.0: Transforming Industrial Production

Meanwhile, Industry 4.0, the fourth industrial revolution, integrates Cyber-Physical Systems (CPS) into industrial production
systems (M. et al., 2022). Cloud computing is a technology in Industry 4.0 that enhances operational efficiency and cost-
effectiveness (Olah et al., 2020). This revolution involves connectivity between automation systems and networks (Mardyaningsih
etal., 2019), posing challenges and opportunities for advanced manufacturing systems (Hozdi¢ & Butala, 2020). Industry 4.0 enables
real-time data collection through interconnected smart devices like the Industrial Internet of Things (I1oT) (Klaina, 2024).
Transitioning to Cyber-Physical Systems in Industry 4.0 offers adaptability, autonomy, reliability, usability, and security (Tzakova
et al., 2023). The Industrial Internet of Things (I110T) plays a crucial role in Industry 4.0, extending the capabilities of the Internet
of Things (Jayalaxmi et al., 2021). Germany's Industry 4.0 initiative leverages 10T, big data, and services to transform manufacturing
(Gamero et al., 2022). Industrial Cyber-Physical Systems (ICPS) is pivotal in developing Industry 4.0 (Lin et al., 2016).

Industry 4.0, the fourth industrial revolution, is a transformative concept integrating Cyber-Physical Systems (CPS) into industrial
production systems (Abu-Rumman et al., 2023). This revolution is characterized by adopting disruptive digital technologies such
as the Internet of Things, Big Data, Cloud computing, Autonomous robots, Artificial intelligence, and more (Bhuiyan et al., 2020).
It involves the connectivity between automation systems and networks, presenting challenges and opportunities for advanced
manufacturing systems (Faydy & Abbadi, 2023). One of the critical technologies in Industry 4.0 is cloud computing, which
significantly enhances operational efficiency and cost-effectiveness (Costa et al., 2020). Moreover, Industry 4.0 enables real-time
data collection through interconnected smart devices like the Industrial Internet of Things (110T) (Belinski et al., 2020).
Transitioning to Cyber-Physical Systems in Industry 4.0 offers various benefits, including adaptability, autonomy, reliability,
usability, and security (Koh et al., 2019). The Industrial Internet of Things (110T) plays a crucial role in Industry 4.0, extending the
capabilities of the Internet of Things and enabling advanced connectivity and data exchange (Jayashree et al., 2019). Germany's
Industry 4.0 initiative is a prime example of leveraging 10T, big data, and services to revolutionize manufacturing processes
(Preuveneers & llie-Zudor, 2017). Industrial Cyber-Physical Systems (ICPS) is pivotal in developing and implementing Industry
4.0, driving the integration of physical processes with digital technologies (Serror et al., 2021).

The fourth industrial revolution is underpinned by Cyber-Physical Systems that monitor, analyze, and automate business processes,
transforming traditional production and logistic processes into innovative factory environments (Miller et al., 2018). This shift
towards intelligent, connected systems in Industry 4.0 has significant implications for operations and supply chain management,
leading to disruptions driven by advanced technologies (Ng et al., 2022). Companies embracing Industry 4.0 are characterized by
their intelligence, connectivity, and strategic focus on leveraging emerging technologies for competitive advantage (Pedroso-
Roussado, 2023).

The challenges and opportunities presented by Industry 4.0 are multifaceted, impacting organizations from industrial, managerial,
and operational perspectives (Fuertes et al., 2022). The implementation of Industry 4.0 is not only about technological advancements
but also about sustainability and the broader impact on industrial value creation (Abedsoltan, 2023). These technological
advancements have the potential to drive sustainable manufacturing practices, increasing productivity while also addressing social
and environmental sustainability concerns (Farsi & Zio, 2019).

Industry 4.0 represents a paradigm shift in industrial production, driven by integrating advanced technologies like CPS, 110T, and
cloud computing. This revolution offers significant opportunities for enhancing operational efficiency, connectivity, and data-driven
decision-making. However, it also poses challenges related to cybersecurity, workforce upskilling, and the need for robust
infrastructure. Embracing Industry 4.0 requires a strategic approach that leverages the benefits of digital transformation while
mitigating potential risks, ultimately paving the way for a more efficient, connected, and sustainable future in manufacturing.

2.3 Enhancing Labor Productivity through Digital Technologies

Labor productivity, the ratio of output to labor input, is a crucial focus for companies aiming to enhance efficiency and
competitiveness. Theories on labor productivity emphasize strategies like training, skill development, process improvement, and
technology adoption to boost productivity (Warsame, 2024). Companies can grow labor productivity by fostering productivity
through skill enhancement and equipment improvement (Warsame, 2024). Additionally, adopting advanced digital technologies has
positively impacted labor productivity growth in companies (Oh & Kim, 2022). For instance, Industry 4.0 technologies are
associated with a significant 7% increase in labor productivity (Bettiol, 2023). Training is critical in improving labor productivity,
with studies showing that trained workers exhibit improved productivity and wage growth (Hai et al., 2020). Labor productivity is
also influenced by the expansion of human resource skills facilitated by advanced technology, leading to higher productivity and,
subsequently, higher wages (Fard et al., 2018).
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Furthermore, the skill complementarity of broadband internet has been highlighted as particularly beneficial for university graduates
in fields like science, technology, engineering, and business (Akerman et al., 2015). In the context of reducing unemployment and
promoting economic growth, policies focusing on infrastructure, labor-intensive projects, direct skill training for small and medium
enterprises (SMEs), and appropriate technology development have been implemented to attract more labor and address
unemployment challenges (Mahmud & Tohopi, 2023). However, it is essential to note that while higher labor standards aim to
protect workers, they can inadvertently disadvantage unskilled workers (Zheng, 2015). The synthesis of these references highlights
the multifaceted nature of labor productivity enhancement, emphasizing the role of training, skill development, technology adoption,
and process improvement in driving productivity growth in companies.

Companies must optimize labor productivity in economic competition to maintain and enhance their competitive position. Porter
(1980) suggests that economic competition among companies extends beyond pricing strategies to include innovation, product
quality, and operational efficiency. Labor productivity is a fundamental factor driving economic competitiveness (Adam, 2017).
Enhancing labor productivity is particularly important for maintaining a competitive advantage, as evidenced by China's need to
continually improve labor productivity to maintain its competitive edge in manufacturing (Cui et al., 2018). Furthermore, process
innovation is a crucial driver of company productivity improvement, contributing to overall efficiency and economic growth
(Terjesen & Patel, 2015). This underscores the importance of continuous improvement and innovation in operational processes to
drive productivity.

Additionally, organizational innovation is emphasized as a factor directly influencing operational efficiency, requiring employees
to learn from internal and external market data, thereby shaping the organization's competitive direction (Nanthasudsawaeng, 2022).
Moreover, the impact of innovation development on enterprise competitiveness is highlighted as crucial for ensuring high efficiency,
competitiveness, market stability, and development potential in line with organizational goals (Hurzhyi et al., 2021). This highlights
the pivotal role of innovation in driving competitiveness and ensuring sustainable growth and development for companies.
Optimizing labor productivity is a multifaceted effort involving process innovation, organizational innovation, and fostering a
culture of continuous improvement and learning within companies. By prioritizing labor productivity enhancement through
innovation and efficiency, companies can strengthen their competitive position and drive sustainable growth in a dynamic economic
competition landscape.

3. DISCUSSION

3.1. The Impact of Strategic HRM on Labor Productivity

HRM has been extensively studied concerning labor productivity, with studies consistently showing a strong correlation between
practical HRM activities and enhanced employee performance. The strategic implementation of HRM measures such as training
and development, performance appraisal, and reward systems have significantly improved labor productivity (Dubisetty & Reddy,
2022). This aligns with the findings by Zehir and Basar (2016), who emphasized the impact of workforce planning on productivity
and sales in organizations using strategic HRM applications. By focusing on maintaining the workforce through well-defined plans,
processes, and systems, HRM plays a crucial role in shaping employee satisfaction and overall performance (Zehir & Basar, 2016).
Moreover, the influence of HRM extends beyond individual productivity to encompass broader economic competitiveness.
Companies adopting advanced HRM systems are better positioned to attract and retain top talent, optimize resource utilization, and
enhance market competitiveness (Faustine, 2023).

Human Resource Management (HRM) has been extensively researched in relation to labor productivity. Studies consistently show
a strong correlation between effective HRM practices and enhanced employee performance (S. et al., 2023). Strategic HRM
measures such as training, development, performance appraisal, and reward systems are critical to improving organizational labor
productivity (S. et al., 2023). Zehir and Basar (2016) emphasize the importance of strategic HRM applications, highlighting the
impact of workforce planning on productivity and sales, stressing the significance of well-defined plans, processes, and systems in
maintaining a satisfied and high-performing workforce (S. et al., 2023). This supports the idea that HRM significantly influences
employee satisfaction and overall performance (S. et al., 2023).

Furthermore, the impact of HRM goes beyond individual productivity to influence broader economic competitiveness. Companies
implementing advanced HRM systems are better positioned to attract and retain top talent, optimize resource utilization, and enhance
market competitiveness (S. et al., 2023). Faustine (2023) suggests that organizations adopting sophisticated HRM practices are more
likely to have a competitive edge due to their effective human resource management (S. et al., 2023). This underscores HRM's
critical role in not only improving employee performance but also contributing to overall business success and competitiveness.

3.2. E-HRM: A Technological Advancement in HRM Practices

In the field of HRM, e-HRM has emerged as a transformative approach in the digital era. E-HRM integrates HRM strategies,
processes, and systems through information technology (S. et al., 2023). Research by Purnomo (2024) indicates that e-HRM acts as
a mediator in the relationship between work competence, work motivation, and employee performance, showcasing technology's
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evolving role in optimizing HR processes and driving employee outcomes (S. et al., 2023). This highlights the importance of
leveraging technological advancements to enhance HRM practices and ultimately improve organizational performance through
more efficient human resource management.

Moreover, workforce planning models have evolved to prioritize not only organizational objectives but also the career development
opportunities of employees. Shahbazi et al. (2019) introduce socially responsible workforce planning models aiming to optimize
the objectives of both employees and employers, reflecting a shift towards more holistic and sustainable HRM practices (S. et al.,
2023). This approach emphasizes considering the needs and aspirations of employees alongside organizational goals, promoting a
balanced and mutually beneficial approach to workforce planning.

The correlation between HRM practices and employee job satisfaction has been a key focus of research. Maharmeh (2021)
underscores the significance of HRM practices in influencing employee behaviors and attitudes, with many studies exploring the
relationship between HRM practices and employee job satisfaction (S. et al., 2023). This emphasis on employee job satisfaction as
a key outcome of HRM practices highlights the importance of creating a positive work environment that fosters employee well-
being and engagement, ultimately enhancing productivity and performance within organizations.

Additionally, the integration of e-HRM practices has been shown to mediate organizational agility and performance. Thathsara and
Sutha (2021) highlight the influence of e-HRM practices on organizational performance, with organizational agility acting as a
mediating factor in this relationship (S. et al., 2023). This suggests that organizations effectively implementing e-HRM practices
not only directly improve their performance but also enhance their ability to adapt to changing environments and demands through
increased agility, demonstrating HRM's dynamic role in driving organizational success.

Research on HRM emphasizes its critical role in enhancing labor productivity, shaping employee satisfaction, and contributing to
broader economic competitiveness. Strategic HRM measures, the integration of e-HRM practices, and the evolution of workforce
planning models all significantly optimize human resource management and drive organizational performance. By focusing on
effective HRM strategies, organizations can enhance employee job satisfaction, productivity, and gain a competitive advantage in
the market through strategic human capital management.

The correlation between HRM sophistication and economic efficiency is supported by studies such as those by Becker and Huselid
(1998), which highlight the positive impact of HRM on overall business outcomes (Faustine, 2023). The ability of HRM activities
to drive productivity and strengthen a company's competitive position underscores the strategic importance of investing in human
capital development. In the context of labor relations, (Zhu et al., 2012) emphasize the importance of fostering harmonious
relationships within organizations. Harmonious labor relations are essential not only for promoting social cohesion but also for
reflecting a company's core competitiveness and commitment to realizing workforce value (Zhu et al., 2012).

The emphasis on building positive labor relations aligns with the broader theme of HRM's role in enhancing employee satisfaction
and performance, as highlighted by (Dubisetty & Reddy, 2022). By prioritizing HRM activities that nurture employee well-being
and engagement, organizations can create an environment conducive to productivity and long-term success. Furthermore, the impact
of HRM on specific industries, such as the hospitality sector, has been the subject of academic investigation. Abukhalifeh et al.
(2013) examined the influence of HRM practices on the performance of the food and beverage (F&B) sector in the Jordanian hotel
industry. Their conceptual framework highlights the multifaceted benefits of effective HRM, including improved turnover rates,
labor productivity, asset and equity returns, and profit margins (Abukhalifeh et al., 2013). This sector-specific analysis reinforces
the broader narrative of HRM as a critical driver of organizational performance across various industries, emphasizing the need for
tailored HRM strategies to maximize productivity and competitiveness.

3.3. Flexibility in HRM: Balancing Organizational Needs and Employee Well-being

Labor productivity is a crucial aspect of organizational success, and one of the main factors influencing it is managerial flexibility.
The study by (Choe et al., 2022) highlights the positive impact of labor flexibility on financial performance, emphasizing the
importance of adapting to changes in the labor relations environment. This underscores the importance of enterprises investing in
training and human resource development programs and leveraging new technologies to enhance management processes. By
fostering a flexible work environment, organizations can attract and retain talented employees, thus improving productivity and
strengthening their economic competitiveness. Categorizing flexibility into employment, wage, functional, and procedural
flexibility, Budd provides a comprehensive framework for understanding different dimensions of flexibility within organizations.
Employment flexibility involves adjusting labor usage by changing work hours and the number of workers, while wage flexibility
focuses on establishing reward systems aligned with organizational competition and performance. Functional flexibility allows for
the easy reallocation of workers based on customer needs and production demands, while procedural flexibility requires adjustments
to production methods, technologies, and work systems.

(Bal & Lange, 2014) delve into the concept of workplace flexibility in HRM, emphasizing the need to consider a lifecycle
perspective when understanding its impact on employee engagement and perceived job performance. While the traditional view of
workplace flexibility revolves around HR activities that help employees balance work and non-work responsibilities, incorporating
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a lifecycle perspective can provide a more nuanced understanding of how flexibility affects different stages of employees' careers.
(Gultom, Absah, & Sinulingga, 2022) Shed light on the impact of flexitime and the physical work environment on performance,
with job satisfaction acting as a mediating variable. Flexitime emerges as a suitable option for work flexibility, especially for roles
that cannot be performed remotely. This highlights the importance of tailoring flexibility measures to fit the specific requirements
of different roles and work environments to enhance overall performance and job satisfaction. Employee engagement is a crucial
aspect of organizational success, and workplace flexibility plays a significant role in influencing engagement levels. (Gultom et al.,
2022) Emphasize that adopting workplace flexibility as a best practice can foster employee engagement within an organization. By
allowing employees to flexibly manage their work schedules and responsibilities, organizations can create more engaging work
environments, boosting productivity and satisfaction among employees. Furthermore, (Kornelakis, 2014) explores the concept of
flexibility aimed at balancing flexibility with job security at the national level. By examining the relationship between flexibility,
human resource development, and organizational activities, the study highlights the importance of finding a harmonious balance
between flexibility and security within organizations. This balance is crucial for ensuring both organizational flexibility and
employee well-being, ultimately contributing to improved labor productivity and overall performance. The study's findings
underscore the importance of managerial flexibility in enhancing labor productivity and organizational performance. By investing
in training, human resource development programs, and creating flexible work environments, enterprises can attract and retain
talented employees, thus improving productivity and strengthening their economic competitiveness. However, future research must
consider a broader scope, including various industries, countries, and different cultural and legal factors, to provide a comprehensive
understanding of the impacts of managerial flexibility on HRM practices. Addressing these limitations will help organizations better
tailor their strategies to optimize productivity and adapt to the changing demands of the modern workplace.

4. CONCLUSION

This study has explored how optimizing human resource management can enhance productivity and economic competitiveness in
the context of Industry 4.0. Key findings include that the integration of advanced technologies such as artificial intelligence, machine
learning, and big data has significantly improved the recruitment, training, and development processes. Effective human resource
management, particularly when applying digital tools, has led to substantial increases in labor productivity. Simultaneously,
businesses that adopt modern HRM methods have noted improvements in competitiveness by optimizing workflows and enhancing
employee creativity.

To fully leverage the benefits of HRM in the Industry 4.0 era, businesses and managers must invest in advanced technologies and
workforce training so that they can effectively use these tools not only to improve productivity but also to maintain competitive
advantages. Focusing on developing employees' digital skills and creative thinking is essential for them to adapt and thrive in a
rapidly changing technological environment. Additionally, applying modern performance management systems that use data and
analytics to continuously assess and improve employee performance is crucial.

To support the sustainable development of businesses in the context of Industry 4.0, policymakers and practitioners need to create
a favorable legal environment that supports and encourages business investment in technology and HRM innovation. This includes
providing tax incentives and financial support for pioneering businesses in technology adoption. Strengthening cooperation between
businesses, training institutions, and the government to develop digital skills training programs for the workforce is also essential.
Finally, ensuring that all businesses, including small and medium enterprises, have access to and utilize advanced technologies to
enhance productivity and competitiveness is crucial. This study underscores the importance of optimizing HRM in the Industry 4.0
era and provides specific guidelines for businesses and managers to apply to enhance productivity and economic competitiveness.

REFERENCES

1) Abedsoltan, H. (2023). <scp>COVID</Scp>-19 and the Chemical Industry: Impacts, Challenges, and Opportunities.
Journal of Chemical Technology & Biotechnology, 98(12), 2789-2797. doi:10.1002/jctb.7531

2) Abu-Rumman, A., AlSha’ar, H., Alghaiwi, L., & Shraah, A. A. (2023). Exploring the Challenges and Opportunities of
Implementing Industry 4.0 in Jordan: Public Shareholding Manufacturing Companies Perspective. Wireless Personal
Communications. doi:10.1007/s11277-023-10169-x

3) Abukhalifeh, A. N., Som, A. P. M., & Ahmad, A. (2013). Human Resource Management Practices on Food and Beverage
Performance: A Conceptual Framework for the Jordan Hotel Industry. Journal of Tourism & Hospitality, 02(01).
doi:10.4172/2167-0269.1000111

4) Adam, L. (2017). Membangun Daya Saing Tenaga Kerja Indonesia Melalui Peningkatan Produktivitas. Jurnal
Kependudukan Indonesia, 11(2), 71. doi:10.14203/jki.v11i2.205

5) Akerman, A., Gaarder, 1., & Mogstad, M. (2015). The Skill Complementarity of Broadband Internet *. The Quarterly
Journal of Economics, 130(4), 1781-1824. doi:10.1093/qje/qjv028

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5103


http://www.ijsshr.in/

Optimizing Human Resource Management to Enhance Productivity and Economic Competitiveness in the Era of
Industry 4.0

6) Amalia, M. R. (2024). The Impact of Digital Era 4.0 Transformation on Human Resources Management. Productivity, 1(1),
89-98. doi:10.62207/9btfqx28

7) Bal, P. M., & Lange, A. H. D. (2014). From Flexibility Human Resource Management to Employee Engagement and
Perceived Job Performance Across the Lifespan: A Multisample Study. Journal of Occupational and Organizational
Psychology, 88(1), 126—154. doi:10.1111/joop.12082

8) Belinski, R., Peixe, A. M. M., Frederico, G. F., & Garza-Reyes, J. A. (2020). Organizational Learning and Industry 4.0:
Findings From a Systematic Literature Review and Research Agenda. Benchmarking an International Journal, 27(8),
2435-2457. doi:10.1108/bij-04-2020-0158

9) Bettiol, M. (2023). Is This Time Different? How Industry 4.0 Affects Firms’ Labor Productivity. Small Business Economics,
62(4), 1449-1467. doi:10.1007/s11187-023-00825-8

10) Bhuiyan, A. B., Ali, M. J., Zulkifli, N., & Kumarasamy, M. M. (2020). Industry 4.0: Challenges, Opportunities, and
Strategic Solutions for Bangladesh. International Journal of Business and Management Future, 4(2), 41-56.
doi:10.46281/ijbmf.v4i2.832

11) Choe, H., Kim, Y., & Moon, S. (2022). The Effect of Labor Flexibility on Financial Performance in Korea: The Moderating
Effect of Labor Relations Climate. Sustainability, 14(4), 2121. doi:10.3390/su14042121

12) Costa, F. S., Nassar, S. M., Gusmeroli, S., Schultz, R., Conceigdo, A. G. S., Xavier, M. G., . . . Dantas, M. A. R. (2020).
FASTEN IIoT: An Open Real-Time Platform for Vertical, Horizontal and End-to-End Integration. Sensors, 20(19), 5499.
doi:10.3390/520195499

13) Cui, Y., Meng, J., & Lu, C. (2018). Recent Developments in China's Labor Market: Labor Shortage, Rising Wages and
Their Implications. Review of Development Economics, 22(3), 1217-1238. doi:10.1111/rode.12391

14) Dubisetty, S., & Reddy, K. S. (2022). The Impact of Human Resource Management (HRM) Practices on Employee
Satisfaction Level and Performance. Journal of Management and Science, 12(1), 16-19. doi:10.26524/ms.12.3

15) Fard, H. A., Jalaee, S. A., & Ardakani, S. B. F. (2018). A Study on the Effect of Productivity on the Wage Level, With
Emphasis on the Productivity of Skilled and Unskilled Labor. Accounting, 93-100. doi:10.5267/j.ac.2018.1.001

16) Farsi, M. A., & Zio, E. (2019). Industry 4.0: Some Challenges and Opportunities for Reliability Engineering. Int J Reliable
Risk Safe Theory App, 2(1), 23-34. doi:10.30699/ijrrs.2.1.4

17) Faustine, C. (2023). The Rank of Factors Affecting Labor Productivity on Construction Projects. ljaste, 1(2), 656-665.
doi:10.24912/jjaste.v1.i2.656-665

18) Faydy, N. E., & Abbadi, L. E. (2023). Interpretive Structural Modelling of Critical Success Factor for Lean Product
Lifecycle Management in Industry 4.0. International Journal of Production Management and Engineering, 11(1), 65-72.
doi:10.4995/ijpme.2023.18840

19) Fuertes, G., Zamorano, J., Alfaro, M., Vargas, M., Sabattin, J., Duran, C., . . . Rivera, R. (2022). Opportunities of the
Technological Trends Linked to Industry 4.0 for Achieve Sustainable Manufacturing Objectives. Sustainability, 14(18),
11118. doi:10.3390/sul41811118

20) Gamero, D., Dugenske, A., Saldafia, C., & Fu, K. (2022). Scalability Testing Approach for Internet of Things for
Manufacturing SQL and NoSQL Database Latency and Throughput. Journal of Computing and Information Science in
Engineering, 22(6). doi:10.1115/1.4055733

21) Gultom, D. M., Absah, Y., & Sinulingga, S. (2022). The Impact of Flexitime and Physical Work Environment on
Performance With Job Satisfaction as Mediation Variable at Kantor Pelayanan Pajak Madya Medan. International Journal
of Research and Review, 9(12), 598-608. doi:10.52403/ijr1.20221269

22) Hai, H. T., Ngoc, C., Ngoc, A., Nguyen, N. D., Pham, T.N., Le, H. T. T,, . .. Vu, T. T. (2020). Impact of Vocational Training
on Wages of Ethnic Minority Labors in Vietnam. Journal of Asian Finance Economics and Business, 7(6), 551-560.
doi:10.13106/jafeb.2020.vol7.n06.551

23) Haque, M. A., & Nishat, S. S. (2022). The Impact of HRM Digitalization on Employee Performance in the RMG Industry
of Bangladesh. European Journal of Business Management and Research, 7(4), 192-198.
doi:10.24018/ejbmr.2022.7.4.1540

24) Hozdi¢, E., & Butala, P. (2020). Concept of Socio-Cyber-Physical Work Systems for Industry 4.0. Tehnicki Vjesnik -
Technical Gazette, 27(2). doi:10.17559/tv-20170803142215

25) Hurzhyi, N., Mishustina, T., Kulinich, T., Dashko, 1., Harmider, L., & Taranenko, 1. (2021). The Impact of Innovative
Development on the Competitiveness of Enterprises. Postmodern Openings, 12(4), 141-152. doi:10.18662/po/12.4/365

26) The Impact of HRM Practices on Job Satisfaction in the Select Star Hotels of Coimbatore. (2019). International Journal
of Innovative Technology and Exploring Engineering, 8(10S), 180-191. doi:10.35940/ijitee.j1033.08810s19

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5104


http://www.ijsshr.in/

Optimizing Human Resource Management to Enhance Productivity and Economic Competitiveness in the Era of
Industry 4.0

27) Jayalaxmi, P. L. S., Saha, R., Kumar, G., Kumar, N., & Tai-Hoon, K. (2021). A Taxonomy of Security Issues in Industrial
Internet-of-Things: Scoping Review for Existing Solutions, Future Implications, and Research Challenges. leee Access, p.
9, 25344-25359. doi:10.1109/access.2021.3057766

28) Jayashree, S., Malarvizhi, C. A., & Reza, M. N. H. (2019). The Challenges and Opportunities of Industry 4.0-A Review.
Asia Proceedings of Social Sciences, 5(2), 173—178. doi:10.31580/apss.v5i2.1152

29) Klaina, H. (2024). IIoT Low-Cost ZigBee-Based WSN Implementation for Enhanced Production Efficiency in a Solar
Protection Curtains Manufacturing Workshop. Sensors, 24(2), 712. doi:10.3390/5s24020712

30) Koh, L., Orzes, G., & Jia, F. (2019). The Fourth Industrial Revolution (Industry 4.0): Technologies Disruption on
Operations and Supply Chain Management. International Journal of Operations & Production Management, 39(6/7/8),
817-828. doi:10.1108/ijopm-08-2019-788

31) Kornelakis, A. (2014). Balancing Flexibility With Security in Organizations? Exploring the Links Between Flexicurity and
Human Resource Development. Human Resource Development Review, 13(4), 398-412. doi:10.1177/1534484314543013

32) Lin, F.,, Chen, C., Xu, Q., Hua, C., & Guan, X. (2016). A Separate Design Principle for Priority-Aware Packet Collection
in Industrial Cyber-Physical Systems. FEurasip Journal on Wireless Communications and Networking, 2016(1).
doi:10.1186/s13638-016-0572-x

33) Mahmud, M., & Tohopi, R. (2023). Government Policy in Reducing Unemployment in Bone Bolango Regency, Gorontalo
Province. International Journal of Social Science and Human Research, 06(07). doi:10.47191/ijsshr/v6-i17-35

34) Mardyaningsih, W. P., Rusmin, P., & Rahardjo, B. (2019). Anomaly Detection and Data Recovery on Mini Batch
Distillation Column Based Cyber-Physical System. Proceeding of the Electrical Engineering Computer Science and
Informatics, 6(1). doi:10.11591/eecsi.v6.1990

35) Min, J., Kim, Y., Lee, S., Jang, T. W., Kim, 1., & Song, J. (2019). The Fourth Industrial Revolution and Its Impact on
Occupational Health and Safety, Worker's Compensation and Labor Conditions. Safety and Health at Work, 10(4), 400-
408. doi:10.1016/j.shaw.2019.09.005

36) Miiller, J. M., Kiel, D., & Voigt, K. I. (2018). What Drives the Implementation of Industry 4.0? The Role of Opportunities
and Challenges in the Context of Sustainability. Sustainability, 10(1), 247. doi:10.3390/su10010247

37) Nanthasudsawaeng, K. (2022). Development of Human Resource Management Structural Equation Model of Thailand's
Automotive Parts Manufacturing Industry. Rajabhat Chiang Mai Research Journal, 23(3), 52—69.
doi:10.57260/rcmrj.2022.261169

38) Ng, T. C., Lau, S. Y., Ghobakhloo, M., Fathi, M., & Liang, M. S. (2022). The Application of Industry 4.0 Technological
Constituents for Sustainable Manufacturing: A Content-Centric Review. Sustainability, 14(7), 4327.
doi:10.3390/su14074327

39) Obidile, J. I., Oluchi, C., & Ikpat, N. H. (2023). Competencies Required for Adaptation in the Fourth Industrial Revolution:
Business Educators’ Perspectives. Asian Journal of Managerial Science, 12(1), 32-37. doi:10.51983/ajms-2023.12.1.3461

40) Oh, L., & Kim, J. (2022). Frontiers and Laggards: Which Firms Benefit From Adopting Advanced Digital Technologies?
Managerial and Decision Economics, 44(2), 753—766. doi:10.1002/mde.3710

41) Olah, J., Aburumman, N., Popp, J., Khan, M. A., Haddad, H., & Kitukutha, N. M. (2020). Impact of Industry 4.0 on
Environmental Sustainability. Sustainability, 12(11), 4674. doi:10.3390/sul2114674

42) Omar, M., & Wulandari, P. (2022). The Fourth Industrial Revolution and Its Impact on Malaysian Higher Education.
International Journal of Academic Research in Progressive Education and Development, 11(2). doi:10.6007/ijarped/v11-
12/13178

43) Omar, S. S. (2023). Assessing the Disparities Between Strategic Human Resource Management and Conventional Human
Resource Management: A Theory-Based Review. Kne Social Sciences. doi:10.18502/kss.v8i20.14627

44) Pedroso-Roussado, C. (2023). The Fashion Industry Needs Microbiology: Opportunities and Challenges. Msphere, 8(2).
doi:10.1128/msphere.00681-22

45) Preuveneers, D., & Ilie-Zudor, E. (2017). The Intelligent Industry of the Future: A survey on Emerging Trends, Research
Challenges and Opportunities in Industry 4.0. Journal of Ambient Intelligence and Smart Environments, 9(3), 287-298.
doi:10.3233/ais-170432

46) Sanghvi, P. (2019). Diversity and Strategic Human Resource Management: Literature Review. People International
Journal of Social Sciences, 5(2), 153—-161. doi:10.20319/pijss.2019.52.153161

47) Serror, M., Hack, S., Henze, M., Schuba, M., & Wehrle, K. (2021). Challenges and Opportunities in Securing the Industrial
Internet of Things. leee Transactions on Industrial Informatics, 17(5), 2985-2996. doi:10.1109/1i1.2020.3023507

48) Terjesen, S., & Patel, P. C. (2015). In Search of Process Innovations: The Role of Search Depth, Search Breadth, and the
Industry Environment. Journal of Management, 43(5), 1421-1446. doi:10.1177/0149206315575710

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5105


http://www.ijsshr.in/

Optimizing Human Resource Management to Enhance Productivity and Economic Competitiveness in the Era of
Industry 4.0

49) Tzakova, D. L., Ivanova, T., Belev, Y. A., & Batchkova, 1. (2023). A Cyber-Physical Approach for Development of Vacuum
Control System on the EBMR Plant. Journal of Physics Conference Series, 2443(1), 012015. doi:10.1088/1742-
6596/2443/1/012015

50) Warsame, A. S. (2024). Firm’s Annual Labor Productivity Growth Determinants: Sub-Sahara Africa. International
Business Research, 17(2), 15. doi:10.5539/ibr.v17n2p15

51) Whysall, Z., Owtram, M., & Brittain, S. (2019). The New Talent Management Challenges of Industry 4.0. The Journal of
Management Development, 38(2), 118—-129. doi:10.1108/jmd-06-2018-0181

52) Zehir, C., & Basar, D. (2016). The Relation Between Learning Orientation and Variables of Firm Performance With
Strategic Human Resources Management Applications in the Islamic Banks in Turkey. International Business Research,
9(3), 40. do0i:10.5539/ibr.vOn3p40

53) Zheng, Y. (2015). Institutions, Labor Mobility, and Foreign Direct Investment in China and India. Studies in Comparative
International Development, 51(2), 147-168. doi:10.1007/s12116-015-9201-7

54) Zhu, X., Zhi-hong, Z., & Zhang, M. (2012). Initial Thoughts on Building Harmonious Labor Relations. Modern Economy,
03(01), 118-121. doi:10.4236/me.2012.31016

® @ There is an Open Access article, distributed under the term of the Creative Commons

@ Attribution — Non Commercial 4.0 International (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/), which permits remixing, adapting and
building upon the work for non-commercial use, provided the original work is properly cited.

IJSSHR, Volume 07 Issue 07 July 2024 www.ijsshr.in Page 5106


http://www.ijsshr.in/

