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ABSTRACT

This study aims to analyze the role of Industry 5.0 in driving the transformation of Environmental, Social,
and Governance (ESG)-based talent management in national energy companies. The research method
used is a qualitative approach with a case study strategy, through in-depth interviews, observations, and
analysis of company documents related to HR policies and sustainability reports. The results show that
Industry 5.0 contributes to building a more personalized, adaptive, and human-centered talent
management system supported by intelligent technologies such as Al and big data. The integration of ESG
in talent management further strengthens company sustainability, increases competitiveness, and builds
employee loyalty. Despite challenges such as employee resistance, initial investment costs, and gaps in
ESG understanding, strategic opportunities in the form of developing smart HR systems and data
analytics are potential solutions. This study emphasizes the novelty of the integration of Industry 5.0,
ESG, and talent management as a strategic framework for HR development in the national energy sector.
Keywords: Industry 5.0; Talent Management; ESG; National Energy

INTRODUCTION

Industry 5.0 emerges as a new development in the industrial revolution,
emphasizing harmonious collaboration between humans and intelligent technologies
such as Artificial Intelligence (Al), the Internet of Things (IoT), big data, and robotics.
Unlike the Industry 4.0 paradigm, which focused more on automation of production
processes and machine-based efficiency, Industry 5.0 emphasizes a human-centric
approach, placing humans at the center of innovation and decision-making (Khosravy et
al., 2024).

This orientation emphasizes that technology is not just a tool to replace human
labor, but rather a strategic partner that supports increased creativity, productivity, and
employee well-being (Pedota & Piscitello, 2022). This concept is increasingly relevant
amidst the increasing demands for sustainability and the implementation of
Environmental, Social, and Governance (ESG) principles, as it combines the advantages
of cutting-edge technology with humanitarian values and social responsibility. Thus,
Industry 5.0 aims not only to create business efficiency but also to build a more
inclusive, adaptive, and sustainable work ecosystem, thus becoming the answer to the
needs of modern organizations in facing global complexity, climate change, and ever-
evolving socio-economic dynamics (Mesiono et al., 2024).

National energy companies currently face a complex dual challenge: how to
maintain global competitiveness through technological innovation while ensuring
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sustainability in accordance with Environmental, Social, and Governance (ESG)
principles (ljaz et al, 2025). On the one hand, technological advancements require
energy companies to continuously adapt to the use of intelligent technologies such as
Artificial Intelligence (AI), the Internet of Things (IoT), big data, and automation to
improve operational efficiency, expand production capacity, and strengthen their
position in the international market. However, on the other hand, there is increasing
pressure from the public, government, and investors for energy companies to
implement environmentally friendly business practices, pay attention to social aspects,
and implement transparent and accountable governance.

Talent management is the main key in supporting the transformation of energy
companies in the Industry 5.0 era, because human resources are required not only to
master advanced technology, but also to be able to understand the sustainability values
that are at the core of ESG (Environmental, Social, and Governance) principles
(Ramdhani & Pramono, 2024). The role of HR in this regard is no longer limited to
operational functions, but rather to becoming agents of change that can integrate
technological innovation with social and environmental responsibility. Therefore,
national energy companies require a more adaptive, visionary talent management
strategy oriented toward human capacity development to synergize with smart
technology.

Amidst the acceleration of digital transformation, the challenges faced lie not only
in the availability of technology, but also in the readiness of individuals to utilize it
(Dalimunthe et al., 2024). HR must possess new skills such as digital literacy, data
literacy, and the ability to operate Al-based systems, [oT, and automation. However,
mastery of technology alone is not enough. Employees must also understand the
urgency of sustainability, from energy efficiency and emission reduction to social
engagement that positively impacts the community. This integration of technical
capabilities with ESG awareness is what makes talent management so relevant to
strengthen in the context of Industry 5.0 (Sartika, 2024).

By strategically managing talent, energy companies can build a work culture that
emphasizes continuous innovation and a human-centric orientation. Through training
programs, competency development, and the formation of a mindset aligned with ESG
values, human resources will be better prepared to face global complexities. ESG-based
talent management not only supports business continuity but is also a crucial
instrument for creating long-term value, strengthening global competitiveness, and
ensuring a tangible contribution to the sustainable development agenda (Carayannis et
al,, 2022).

ESG implementation in the energy sector plays a strategic role that goes far
beyond mere regulatory compliance. ESG is now seen as a crucial tool for increasing a
company's attractiveness to investors, strengthening its reputation, and creating long-
term operational efficiency. Global investors are increasingly focusing on sustainability
performance as an indicator of business health, so energy companies that consistently
implement ESG principles tend to have better and more stable access to funding
(Kandpal et al, 2024). A company's reputation is also built through a concrete
commitment to environmental, social, and good governance issues, ultimately
increasing public trust. Furthermore, the implementation of ESG has been proven to
create efficiencies, for example through more efficient energy management, waste
reduction, and environmentally friendly process innovations that can reduce
operational costs. Thus, ESG is not just an obligation, but a strategic investment that
provides competitive advantages for energy companies in facing global market
dynamics.
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Many companies still view digitalization and ESG as separate issues. Digitalization
is seen as an effort to increase efficiency through the use of technology, while ESG is
seen as merely a compliance obligation or sustainability program separate from core
business strategies. However, Industry 5.0 opens up significant opportunities to
integrate both into talent management systems. By leveraging intelligent technologies
such as Al, IoT, big data, and automation, companies can develop talent management
systems that not only focus on improving technical competency but also consistently
embed sustainability values into their HR management practices (Zhou & Liu, 2023).

This integration enables the formation of a more innovative, adaptive, and
responsible work culture, so that digital transformation not only drives productivity,
but also supports the achievement of long-term sustainability goals (Sulaeman, 2025).
Previous studies have indeed highlighted the role of Industry 4.0 in driving the
digitalization of Human Resources (HR) functions and examining the contribution of
ESG principles to company performance. Studies on automation, efficiency, and digital
transformation within the Industry 4.0 framework dominate the literature, as does
research emphasizing the importance of ESG in building reputation, investor trust, and
corporate sustainability. However, research specifically examining the integration
between Industry 5.0, ESG, and talent management, particularly in the national energy
sector, remains very limited.

In fact, the context of Industry 5.0, with its human-centric orientation and
intelligent technology, offers a significant opportunity to synergize digitalization with
sustainability values in talent management systems. This gap in research represents a
crucial research gap, allowing studies on the integration of Industry 5.0-ESG-talent
management in the energy sector to provide new theoretical and practical contributions
to addressing the increasingly complex challenges of global business transformation (Li
& Duan, 2025).

The purpose of this study is to analyze the role of Industry 5.0 in driving ESG-
based talent management transformation in national energy companies, identify
challenges and opportunities in implementing ESG integration into talent management
systems in the Industry 5.0 era, and provide strategic recommendations for the
development of sustainable and adaptive talent management to technological
disruption.

This research gap lies in the lack of studies directly linking Industry 5.0, ESG, and
talent management, particularly in the national energy sector. Most previous studies
have focused on HR digitalization within the context of Industry 4.0 without
incorporating the sustainability dimension through ESG principles, thus failing to
provide a comprehensive picture of the integration of the two. Furthermore, contextual
studies of energy companies in Indonesia are still limited, despite the sector's unique
characteristics, such as the dominance of state-owned enterprises (SOEs), stringent
regulations, and the demands of a transition to green energy that require a more
integrative and adaptive approach to talent management.

The problem formulation in this study is how Industry 5.0 plays a role in
supporting ESG-based talent management transformation in national energy
companies, what factors are the challenges and opportunities in integrating Industry 5.0
with ESG policies in talent management, and how ESG-based talent management
strategies can improve the sustainability and competitiveness of national energy
companies in the Industry 5.0 era.

The novelty of this research lies in offering a new perspective by integrating
Industry 5.0, ESG, and talent management within a comprehensive analytical
framework. This research specifically focuses on national energy companies, which
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have rarely been studied regarding talent management transformation based on smart
technology and sustainability. Furthermore, this research provides a practical
contribution in the form of a strategic framework for human resource development in
the energy sector, ensuring that they are not only adaptive to technological disruption
but also oriented towards long-term sustainability in line with the demands of the
Industry 5.0 era.

METHOD

This research method uses a qualitative approach with a case study method
selected to gain an in-depth understanding of the transformation of ESG-based talent
management in the context of Industry 5.0. The approach used is descriptive-analytical,
with the aim of describing the phenomena that occur and analyzing the role of Industry
5.0 technology in talent management practices, while comparing field findings with ESG
theory and the human-centric approach (Dewi, 2020). The research was conducted at
national energy companies such as PLN, Pertamina, or national private energy
companies. The research subjects included HR managers, ESG unit leaders, and
employees involved in digital transformation and sustainability programs. Data
collection techniques included in-depth interviews with management and employees,
participant observation of talent management practices based on Industry 5.0
technology (Al, 10T, automation, and others), and documentation in the form of
sustainability reports, HR policies, and ESG-related publications. The research
instruments used were semi-structured interview guides, field notes for observations,
and a checklist to assess the integration of ESG aspects in talent management policies.
Data analysis was conducted using thematic analysis techniques through the stages of
data reduction (sorting relevant information related to ESG, HR, and 5.0 technology),
data presentation in the form of a theme matrix (such as technological innovation,
sustainability, and talent development), and drawing conclusions by linking field
findings to Industry 5.0 theory and the ESG framework. To ensure the validity of the
data, source triangulation (interviews, observations, and documents), member checking
with informants, and peer debriefing with academics or HR practitioners were used.

RESULTS AND DISCUSSION
The Role of Industry 5.0 in Talent Management

Industry 5.0 encourages personalization in human resource development by
utilizing artificial intelligence (Al) and big data as the main tools to identify employee
competency needs more precisely and accurately (T. et al, 2024). Through
comprehensive data analysis, companies can map the potential, strengths, and
weaknesses of each individual, allowing training and development programs to be
tailored to their personal needs and the organization's strategic objectives. This
approach not only increases training effectiveness but also boosts employee
engagement and motivation, as they feel their career development is truly taken into
consideration. Furthermore, technology-based personalization enables energy
companies to develop human resources that are adaptive to change, ready to face the
challenges of the energy transition, and aligned with ESG principles, ensuring talent
development is oriented not only toward short-term productivity but also toward long-
term sustainability.

Technology in the context of Industry 5.0 enables the integration of a human-
centric approach with ESG aspects, so that talent management practices are no longer
only oriented towards short-term productivity, but also towards long-term
sustainability (Rehman & Umar, 2025). Through the use of artificial intelligence, big
data, and 10T, companies can build HR management systems that are more inclusive,
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adaptive, and responsive to individual and organizational needs. This enables every
employee to be empowered to their full potential, while also being directed to
contribute to achieving sustainability goals, both in environmental, social, and
governance aspects. Thus, technology serves not only as a tool to increase efficiency but
also as an enabler in creating a balance between innovation, human well-being, and
environmental responsibility, ultimately strengthening the competitiveness and
legitimacy of energy companies amidst global demands.

ESG Integration in HR Strategy

National energy companies have begun adopting ESG principles in their Human
Resources (HR) systems through green talent development policies that focus on
developing human resources with sustainable competencies (Vinnikova et al., 2024).
The implementation of this policy is evident in the provision of renewable energy
training, energy efficiency programs, and employee capacity building in aspects of social
sustainability. These steps not only aim to improve employees' technical capabilities in
facing the transition to clean energy but also instill awareness of the important role of
human resources in supporting the company's sustainability agenda. With green talent
development, energy companies can ensure that employees are not only adaptive to
technological disruption but also able to actively contribute to emission reduction,
social responsibility, and good governance. This approach also demonstrates that ESG-
based talent management is a crucial instrument in creating a balance between
technological innovation, environmental sustainability, and social development.

The implementation of ESG in HR management systems is now starting to be
directly linked to recruitment, retention, and career development programs, thus
fostering employee awareness of environmental and social issues as part of the
organizational culture. In the recruitment process, for example, national energy
companies are starting to emphasize sustainability criteria by seeking candidates who
are oriented towards green innovation, environmental awareness, and integrity in
governance (Bamfo et al., 2019). At the retention stage, ESG is realized in the form of
incentives, awards, or facilities that support an environmentally friendly lifestyle and
employee social well-being. Meanwhile, in career development, training programs
based on renewable energy, energy efficiency, and social engagement are provided to
ensure employees develop not only professionally but also have a strong awareness of
sustainability. The integration of ESG in these three aspects makes talent management
more human-centric, where employees are empowered as agents of change capable of
contributing to the company's sustainability while strengthening competitiveness in the
Industry 5.0 era.

Implementation Challenges

In the transformation process towards Industry 5.0, there is still resistance from
some employees towards the use of Artificial Intelligence (AI) and Internet of Things
(IoT) based technology (R et al., 2024). This resistance generally arises from concerns
that advanced technology will replace human roles, thus creating a sense of insecurity
regarding their job positions. Furthermore, limited digital skills among some employees
also pose a barrier to adopting new systems based on automation and data. This
situation shows that the success of technology implementation depends not only on
technical readiness, but also on the readiness of the organization's culture to embrace
change. Therefore, a human-centric approach in Industry 5.0 is crucial so that
technology is understood as a strategic partner, not a threat.

On the other hand, limited digital infrastructure and high initial investment costs
in implementing Industry 5.0 technology are real challenges for national energy
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companies (Maria et al., 2024). The implementation of Al, IoT, big data, and robotics
requires a robust digital ecosystem, including high-speed internet networks, advanced
hardware, and reliable data security systems. Large initial investments often require
companies to calculate more carefully, especially as the energy industry faces pressures
to transition to green energy. This can slow the pace of transformation if not balanced
with strategic policies, incentives, or cross-sector collaboration to support accelerated
technology adoption.

Furthermore, the understanding of ESG among HR managers remains diverse,
resulting in inconsistent implementation across all company units. Some managers view
ESG solely as a regulatory compliance issue, while others view it as a strategic part of
talent development and organizational culture. These differing perceptions can lead to
misalignment in policy implementation, for example in recruitment, employee
development programs, and performance appraisal systems. As a result, efforts to
integrate ESG with talent management often fall short of optimal results. To address
this, alignment of vision through managerial training, effective internal communication,
and clear policy guidelines is needed to ensure that all company elements share a
common understanding of the importance of ESG in supporting long-term sustainability
(Lin, 2024).

Strategic Opportunities

Industry 5.0 opens up opportunities for energy companies to create smart HR
systems that not only serve as HR performance monitoring tools but also measure an
organization's compliance with ESG principles. This system allows companies to
integrate data related to productivity, employee engagement, and sustainability
contributions within a single talent management framework (Putri R et al,, 2024). With
the support of Al-based technology, IoT, and big data, a smart HR system can provide a
comprehensive overview of training program effectiveness, environmental and social
awareness levels, and the implementation of good governance at both the individual
and organizational levels. This approach aligns with the human-centric orientation of
Industry 5.0, as it leverages technology to strengthen the role of humans as centers of
innovation and agents of change.

Furthermore, leveraging data analytics in HR management enables energy
companies to align employee competencies with sustainable energy transition targets.
Data-driven analysis can help companies identify skills gaps, design relevant
development programs, and ensure every employee has the capacity to support the
transformation to green energy (Johnson et al,, 2021). For example, training related to
renewable energy, energy efficiency, and environmentally friendly technologies can be
targeted to specific employee groups strategically involved in the transition process.
This ensures that HR development strategies are not merely generic but truly
contextualized to the business needs and sustainability challenges facing national
energy companies.

The implementation of an ESG-based smart HR system ultimately contributes
directly to improving the company's reputation among global investors. Many
international investors now consider ESG performance a key indicator in their
investment decisions. Energy companies that demonstrate the integration of
technology, talent management, and sustainability will gain added value in the form of
market trust, broader access to funding, and a more competitive position globally.
Therefore, the adoption of Industry 5.0 in HR systems not only supports improved
internal performance but also strengthens the company's external legitimacy as an
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innovative, responsible, and future-oriented business entity (KINFORMS/KAABA et al.,
2024).

Impact on National Energy Companies

ESG-based talent management transformation has proven effective in enhancing
the competitiveness of energy companies in the transition to cleaner and more
sustainable energy sources. By integrating sustainability principles into their HR
management strategies, companies not only build employees' technical competency in
utilizing new technologies but also instill awareness of the importance of social and
environmental responsibility. This makes talent management a strategic instrument
that focuses not only on short-term efficiency but also on creating long-term value in
line with global demands for green energy and sustainable business practices (Isik et al.,
2025).

Furthermore, implementing ESG-based talent management encourages
employees to be more adaptive to new technological developments, including Al, IoT,
and big data, while also understanding their relevance to the company's sustainability
goals. Employees equipped with digital skills and environmental awareness will be
better prepared to face technological disruption and actively contribute to supporting
the green energy transition. This not only increases productivity but also strengthens
the role of HR as a strategic partner in the innovation and organizational transformation
process.

ESG integration into HR systems also has a positive impact on increasing
employee engagement and loyalty. When employees see that the company is committed
to sustainability values and provides space for them to contribute to social and
environmental issues, their level of job satisfaction and emotional attachment to the
organization increases. Thus, ESG-based talent management not only produces
technically competent human resources but also builds a strong bond between
employees and the company, ultimately strengthening organizational stability and
company competitiveness amidst the dynamics of Industry 5.0 (Fallah et al., 2025).

CONCLUSION

In conclusion, Industry 5.0 plays a crucial role in driving talent management
transformation through the application of intelligent technology that maintains a
human-centric focus. ESG integration within talent management systems is increasingly
relevant for national energy companies to support sustainability, enhance
competitiveness, and meet global investor expectations. While the implementation of
this transformation still faces challenges such as employee resistance to new
technologies, limited ESG understanding, and significant investment requirements,
strategic opportunities exist through the use of smart HR systems and data analytics to
align HR competencies with the goals of a sustainable energy transition. ESG-based
talent management transformation in the Industry 5.0 era has also been shown to have
positive impacts, such as increased employee loyalty, improved corporate reputation,
and increased adaptability in the face of global change. Therefore, this study confirms
the novelty of the integration model between Industry 5.0, ESG, and talent management
as a strategic foundation for HR development in the national energy sector.

This research is limited by its focus on national energy companies in Indonesia,
making the findings less generalizable to other industrial sectors or international
energy companies. The approach employed was a qualitative perspective with case
studies and in-depth interviews, making the research more exploratory and descriptive
than quantitative generalization. The research variables were limited to three main
aspects: Industry 5.0, ESG, and talent management, without delving into other external
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factors such as government policies, global market conditions, or social dynamics.
Furthermore, the research data relied heavily on company documents, sustainability
reports, and interviews with specific informants, potentially exposing respondents to
bias. The limited timeframe also meant that the results only reflected conditions at the
time of the study and may not necessarily represent long-term changes.

BIBLIOGRAPHY

Adjei-Bamfo, P.,, Bempong, B., Osei, ], & Kusi-Sarpong, S. (2019). Green candidate
selection for organizational environmental management. International Journal of
Manpower, 41(7), 1081-1096. https://doi.org/10.1108/1JM-10-2019-0480

Carayannis, E. G., Dezi, L., Gregori, G, & Calo, E. (2022). Smart Environments and
Techno-centric and Human-Centric Innovations for Industry and Society 5.0: A
Quintuple Helix Innovation System View Towards Smart, Sustainable, and
Inclusive Solutions. Journal of the Knowledge Economy, 13(2), 926-955.
https://doi.org/10.1007/s13132-021-00763-4

Dalimunthe, I. S. Fitrisia, A.,, & Fatimah, S. (2024). TRANSFORMASI DIGITAL DAN
FILSAFAT KEPEMIMPINAN DALAM BIROKRASI: TANTANGAN DAN PELUANG.
CENDEKIA: Jurnal IImu Pengetahuan, 4(4), 597-611.
https://doi.org/10.51878/cendekia.v4i4.4006

Dewi, I. A. R. S. (2020). Manajemen Talenta dalam Mewujudkan Pemimpin Berkinerja
Tinggi (Studi pada Instansi Pemerintah Provinsi Bali). Jurnal Good Governance.
https://doi.org/10.32834/gg.v16i1.154

Dini Ramdhani & Pramono Pramono. (2024). Memanfaatkan Kekuatan Ekonomi 5.0:
Peluang dan Tantangan untuk Transformasi Bisnis. Jurnal Kajian Dan Penalaran
[Imu Manajemen, 2(2), 110-123. https://doi.org/10.59031 /jkpim.v2i2.410

Fallah, D. N., Febriyanti, A. D., Julia, J., Agustin, P., & Ramadhan, M. R. (2025). Tantangan
dan Strategi Penerapan Hubungan Industrial Dalam Meningkatkan Daya Saing
Industri Manufaktur. AGILITY: Lentera Manajemen Sumber Daya Manusia, 3(02),
63-71. https://doi.org/10.59422 /Imsdm.v3i02.791

ljaz, M., Naz, F., & Sadiq, N. (2025). Sustainable synergy: Exploring the nexus of green
initiatives and digitalization in gulf countries - a comprehensive study on
environmental, social, and governance (ESG) indicators. Journal of Science and
Technology Policy Management. https://doi.org/10.1108/JSTPM-01-2024-0015

Isik, C, Ongan, S. & Islam, H. (2025). Driving Energy Transition Through Artificial
Intelligence: Integrating Economic, Environmental, Social, and Governance
(ECON-ESG) Factors in OECD Countries. Journal of the Knowledge Economy.
https://doi.org/10.1007/s13132-025-02687-9

Johnson, M,, Jain, R., Brennan-Tonetta, P., Swartz, E., Silver, D., Paolini, J., Mamonov, S., &
Hill, C. (2021). Impact of Big Data and Artificial Intelligence on Industry:
Developing a Workforce Roadmap for a Data Driven Economy. Global Journal of
Flexible Systems Management, 22(3), 197-217. https://doi.org/10.1007 /s40171-
021-00272-y

Kandpal, V., Jaswal, A., Santibanez Gonzalez, E. D. R.,, & Agarwal, N. (2024). Sustainable
Energy Transition, Circular Economy, and ESG Practices. In V. Kandpal, A. Jaswal,
E. D. R. Santibanez Gonzalez, & N. Agarwal, Sustainable Energy Transition (pp. 1-
51). Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-52943-
6_1

Khosravy, M., Gupta, N., Pasquali, A., Dey, N., Crespo, R. G., & Witkowski, 0. (2024).
Human-Collaborative Artificial Intelligence Along With Social Values in Industry
5.0: A Survey of the State-of-the-Art. IEEE Transactions on Cognitive and

172



Developmental Systems, 16(1), 165-176.
https://doi.org/10.1109/TCDS.2023.3326192

KINFORMS/KAABA, Yue Chen, Y. C, & Candy Lim Chiu, C. L. C. (2024). Analysis of
Synergistic Effect of ESG-based Rating Systems: A Case of Cisco System.
KINFORMS, 19(1), 95-122. https://doi.org/10.55819/mrij.2024.19.1.95

Li, L., & Duan, L. (2025). Human centric innovation at the heart of industry 5.0 -
exploring research challenges and opportunities. International Journal of
Production Research, 1-33. https://doi.org/10.1080/00207543.2025.2462657

Lin, Y. (2024). The Role of ESG Strategy Implementation in Long-Term Value Creation
for Companies. Journal of Social Science and Cultural Development, 1(2).
https://doi.org/10.70767 /jsscd.v1i2.288

Mesiono, M., Wasiyem, W., Zakiyah, N., Fahrezi, M., Nursakinah, 1., & Taufiq Azhari, M.
(2024). Dinamika Kepemimpinan Perguruan Tinggi: Tantangan dan Strategi
Manajemen untuk Menanggapi Perubahan Cepat di Era Globalisasi. JIIP - Jurnal
IImiah Ilmu Pendidikan, 7(3), 3146-3153.
https://doi.org/10.54371 /jiip.v7i3.3789

Pedota, M., & Piscitello, L. (2022). A new perspective on technology-driven creativity
enhancement in the Fourth Industrial Revolution. Creativity and Innovation
Management, 31(1), 109-122. https://doi.org/10.1111/caim.12468

R, M,, Fahdillah, Y., Kadar, M., Hassandj, I., & R, M. (2024). Implementasi Transformasi
Digital dan Kecerdasan Buatan Sebagai Inovasi Untuk UMKM pada Era Revolusi
Industri 4.0. Jurnal llmiah Manajemen Dan Kewirausahaan (JUMANAGE), 3(1).
https://doi.org/10.33998 /jumanage.2024.3.1.1552

Rehman, A., & Umar, T. (2025). Literature review: Industry 5.0. Leveraging technologies
for environmental, social and governance advancement in corporate settings.
Corporate Governance: The International Journal of Business in Society, 25(2),
229-251. https://doi.org/10.1108/CG-11-2023-0502

Sartika, G. (2024). Peran Strategis Manajemen Sumber Daya Manusia dalam Mendukung
Keberlanjutan Organisasi melalui Penerapan Triple Bottom Line. Jurnal Ekonomi
Dan Bisnis, 4(1), 177-188. https://doi.org/10.56145 /ekonomibisnis.v4i1.155

Shafira Putri R, Resti Monika H.G, & Delilah Azmi W.P. (2024). Strategi Manajemen
Talenta untuk Menghadapi Tantangan Era Revolusi Industri 4.0. MANABIS: Jurnal
Manajemen Dan Bisnis, 3(3), 94-104.
https://doi.org/10.54259 /manabis.v3i3.2930

Sulaeman, M. M. (2025). Peran Strategi Integratif Optimalisasi Sistem Informasi Bisnis
berbasis Teknologi Digital untuk Meningkatkan Produktivitas Karyawan melalui
Pendekatan Manajemen Personalia Berkelanjutan. Jurnal Minfo Polgan, 14(1),
553-562. https://doi.org/10.33395/jmp.v14i1.14783

T., T., Maharudrappa, M., Bakkiyaraj, M., Johari, L., E., U. M., & Muthuvel, S. (2024). Al-
Powered HR Technology Implementation for Business Growth in Industrial 5.0:
In T. Kajla, P. Kansra, & N. Singh (Eds.), Advances in Computational Intelligence
and Robotics (pp. 171-200). IGI Global. https://doi.org/10.4018/979-8-3693-
2432-5.ch009

Vera Maria, Sherla Dara Rizky, & Aisar Muhammad Akram. (2024). Mengamati
Perkembangan Teknologi dan Bisnis Digital dalam Transisi Menuju Era Industri
5.0. Wawasan : Jurnal IlImu Manajemen, Ekonomi Dan Kewirausahaan, 2(3), 175-
187. https://doi.org/10.58192 /wawasan.v2i3.2239

Vinnikova, L. S., Prokhorova, M. P., Krylova, T. V., Shkunova, A. A, & Zhulkova, J. N.
(2024). Human Resource Management Tools for Companies Based on ESG
Guidelines. In E. G. Popkova, A. V. Bogoviz, B. S. Sergi, O. V. Kaurova, & A. N.

173



Maloletko (Eds.), Sustainable Development of the Agrarian Economy Based on
Digital Technologies and Smart Innovations (pp. 191-197). Springer Nature
Switzerland. https://doi.org/10.1007/978-3-031-51272-8_32

Zhou, H., & Liu, J. (2023). Digitalization of the economy and resource efficiency for
meeting the ESG goals. Resources Policy, 86, 104199.
https://doi.org/10.1016/j.resourpol.2023.104199

174



