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1. Introduction

The rapid expansion of digital technologies and the widespread adoption of mobile devices have led to a
significant increase in electronic waste (e-waste), making it one of the fastest-growing waste streams
globally. Among various types of e-waste, mobile phone waste represents a critical environmental challenge
due to its short lifecycle, high replacement rate, and the presence of hazardous materials such as lead,
mercury, and cadmium (Kiddee et al., 2013; Forti et al., 2024). At the same time, discarded devices contain
valuable resources, including precious metals, which highlight the economic potential of effective recycling
and recovery systems (Widmer et al., 2005). Despite growing global awareness, the management of e-waste
remains inefficient, particularly in developing countries. Low recycling rates, weak infrastructure, and
limited public participation continue to undermine sustainability efforts (Zhang et al., 2023). These
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challenges are not solely technical or regulatory in nature but are deeply rooted in human behavior,
organizational practices, and institutional capabilities. In this regard, the role of human resources has become
increasingly important in shaping sustainable organizational outcomes.

In recent years, Green Human Resource Management (GHRM) has emerged as a strategic approach that
integrates environmental sustainability into human resource practices. GHRM emphasizes the role of
employees in achieving environmental goals through green training, environmental awareness, performance
management, and the development of a sustainability-oriented organizational culture (Renwick et al., 2013;
Jabbour & Santos, 2008). By influencing employee behavior and fostering environmental responsibility,
GHRM contributes to the successful implementation of sustainability initiatives across organizations.
Parallel to this development, technological advancements have introduced new opportunities for improving
e-waste management systems. Technologies such as automation, the Internet of Things (IoT), artificial
intelligence, and smart recycling systems have enhanced the efficiency, traceability, and effectiveness of
waste collection, sorting, and recovery processes (Porter & Heppelmann, 2015; Yu et al., 2024). However,
the success of these technologies depends largely on human capabilities, organizational readiness, and the
alignment between technological systems and workforce competencies. While prior studies have examined
e-waste management from technological, environmental, and regulatory perspectives, limited attention has
been given to the integration of human resource practices within technology-enabled waste management
systems. In particular, the interaction between GHRM practices and technological innovation in enhancing
e-waste management outcomes remains underexplored (Jabbour et al., 2015). This gap highlights the need
for a comprehensive understanding of how human and technological dimensions can be integrated to achieve
sustainable waste management. Therefore, this study aims to provide a systematic literature review of
existing research on green human resource practices and technology-enabled e-waste management. It seeks
to synthesize current knowledge, identify key themes, and explore the interrelationships between human
resource practices, technological innovation, and sustainability outcomes. Additionally, the study aims to
highlight research gaps and propose directions for future studies in this emerging interdisciplinary field. By
bridging the gap between human resource management and environmental sustainability, this review
contributes to the growing body of knowledge on sustainable development and offers valuable insights for
researchers, practitioners, and policymakers seeking to enhance the effectiveness of e-waste management
systems through human-centric and technology-driven approaches.

2. Literature Review

Electronic waste (e-waste) has emerged as one of the most pressing environmental challenges worldwide
due to the rapid advancement of technology and the increasing consumption of electronic devices. Mobile
phone waste, in particular, represents a significant portion of global e-waste because of its short lifecycle
and high replacement frequency (Kiddee et al., 2013; Forti et al., 2024). Improper disposal of mobile phones
leads to severe environmental consequences, including soil and water contamination caused by hazardous
substances such as lead, mercury, and cadmium (Widmer et al., 2005). Effective e-waste management
systems involve multiple stages, including collection, segregation, recycling, and material recovery.
However, in many developing countries, these systems remain inefficient due to inadequate infrastructure,
weak regulatory enforcement, and low public awareness (Zhang et al., 2023). Furthermore, the dominance
of informal recycling sectors often results in unsafe handling practices, increasing environmental and health
risks (Kiddee et al., 2013).

2.1 Green Human Resource Management (GHRM)

Green Human Resource Management (GHRM) refers to the integration of environmental sustainability
into human resource policies and practices. It encompasses activities such as green recruitment,
environmental training, performance evaluation, and reward systems that promote environmentally
responsible behavior among employees (Renwick et al., 2013). GHRM plays a critical role in shaping
organizational culture and influencing employee behavior toward sustainability goals. Studies suggest that
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organizations that adopt GHRM practices are more likely to achieve improved environmental performance
and operational efficiency (Jabbour & Santos, 2008). Moreover, employee awareness and engagement are
essential for the successful implementation of environmental initiatives, including waste management
systems. In the context of e-waste management, GHRM contributes by enhancing employees’ knowledge
of recycling practices, improving compliance with environmental regulations, and fostering a culture of
sustainability within organizations. Despite its importance, the application of GHRM in waste management
systems remains relatively underexplored in the literature (Jabbour et al., 2015).
2.2 Technology-Enabled E-Waste Management

Technological innovation has significantly transformed e-waste management practices by improving
efficiency, accuracy, and traceability. Advanced technologies such as the Internet of Things (IoT), artificial
intelligence (Al), big data analytics, and automated sorting systems have enhanced the performance of waste
collection and recycling processes (Porter & Heppelmann, 2015; Yu et al., 2024). For example, smart waste
management systems enable real-time monitoring of waste flows, facilitating better decision-making and
resource allocation. Automated sorting technologies improve material recovery rates while reducing
operational costs and human error. Additionally, digital platforms can enhance transparency and
accountability in waste management systems. However, the successful implementation of these technologies
depends on organizational readiness and human capabilities. Without skilled employees and proper training,
technological systems may fail to deliver expected outcomes. This highlights the importance of integrating
technological innovation with human resource development.
2.3 The Role of Organizational and Behavioral Factors

Beyond technology, organizational and behavioral factors play a crucial role in determining the
effectiveness of e-waste management systems. Consumer behavior, employee attitudes, and organizational
culture significantly influence recycling practices and waste disposal decisions (Ajzen, 1991). The Theory
of Planned Behavior (TPB) suggests that individuals’ intentions to engage in environmentally responsible
behavior are influenced by attitudes, subjective norms, and perceived behavioral control (Ajzen, 1991). In
the context of e-waste, awareness programs and education initiatives have been shown to improve recycling
behavior and increase participation rates. At the organizational level, Corporate Social Responsibility (CSR)
initiatives contribute to enhancing environmental performance by aligning business strategies with
sustainability goals. Firms that actively engage in CSR are more likely to adopt environmentally friendly
practices and encourage stakeholders to participate in waste management efforts (Carroll, 1999).
2.4 Integration of GHRM and Technology in Sustainability

The integration of Green Human Resource Management and technological innovation represents a
critical pathway toward achieving sustainable e-waste management. While technology provides the tools
and infrastructure needed for efficient waste processing, GHRM ensures that employees have the necessary
skills, knowledge, and motivation to utilize these technologies effectively. Research indicates that
organizations that align HR practices with technological systems achieve better sustainability outcomes
(Jabbour et al., 2015). For instance, training programs focused on environmental awareness and technology
usage can enhance employee competencies, leading to improved operational performance and reduced
environmental impact. Moreover, the integration of GHRM and technology supports the Triple Bottom Line
approach by simultaneously addressing environmental, economic, and social dimensions of sustainability.
This holistic approach enables organizations to create value while minimizing environmental harm.
2.5 Research Gaps

Despite the growing body of literature on e-waste management, several gaps remain. First, most studies
have examined technological, environmental, or regulatory aspects in isolation, with limited focus on the
human dimension of sustainability. Second, the role of GHRM in supporting technology-enabled waste
management systems has not been sufficiently explored. Additionally, there is a lack of integrated
frameworks that combine human resource practices, technological innovation, and organizational behavior
within a unified sustainability model. Future research should focus on developing interdisciplinary
approaches that bridge these areas and provide practical solutions for improving e-waste management
systems. Furthermore, empirical studies are needed to validate the relationship between GHRM practices

1901196



Palaandy / 2025

and technological adoption in waste management contexts. Comparative studies across different countries
and industries can also provide valuable insights into best practices and policy implications.

3. Methodology

This study adopts a systematic literature review approach to examine the relationship between GHRM
practices and technology-enabled e-waste management. The systematic review method is particularly
suitable for synthesizing fragmented knowledge, identifying research gaps, and developing a comprehensive
understanding of emerging interdisciplinary fields that integrate human resource management and
environmental sustainability (Tranfield et al., 2003). By applying a structured and transparent process, this
study aims to ensure rigor, objectivity, and replicability in reviewing the existing body of literature. To
enhance methodological robustness, the review follows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, which provide a standardized framework for
identifying, screening, and selecting relevant studies (Page et al., 2021). The PRISMA approach allows for
a systematic filtering of studies through clearly defined stages, ensuring that only high-quality and relevant
research is included in the final analysis. A search strategy was employed to identify relevant literature from
major academic databases, including Scopus, Web of Science, ScienceDirect, and Google Scholar. These
databases were selected due to their extensive coverage of high-impact peer-reviewed journals across
disciplines such as human resource management, environmental science, and sustainability studies. The
search process utilized a combination of keywords and Boolean operators to capture studies related to the
core constructs of this research. Specifically, search strings included terms such as “Green Human Resource
Management” OR “GHRM” combined with “e-waste management” OR “electronic waste,” and
“technology” OR “IoT” OR “automation.” Additional keywords, including “sustainability,” “corporate
social responsibility,” and “environmental management,” were incorporated to broaden the scope and ensure
comprehensive coverage of relevant literature. To ensure the quality and relevance of the selected studies,
a set of inclusion and exclusion criteria was applied. The review included peer-reviewed journal articles
published in English between 2010 and 2025, focusing on GHRM, sustainability, e-waste management, and
technological innovation in environmental systems. Studies were excluded if they were conference papers,
reports, theses, or publications not directly related to the research topic. This filtering process helped
maintain a high standard of academic rigor while ensuring that the selected literature aligns with the
objectives of the study.

Following the initial search, duplicate records were removed, and the remaining studies were screened
based on titles and abstracts to assess their relevance. Full-text articles were then reviewed to confirm their
eligibility for inclusion. The selected studies were subsequently analyzed using a thematic analysis
approach, which involves identifying, categorizing, and synthesizing key themes across the literature. This
method allows for the systematic organization of findings into meaningful categories, such as GHRM
practices, technological innovation, organizational behavior, and sustainability outcomes. Thus, this
structured methodology enables the study to provide a synthesis of existing research while ensuring
transparency and methodological rigor. The approach also enables the identification of critical gaps in the
literature and supports the development of an integrated framework linking human resource practices with
technology-enabled e-waste management systems.

4. Findings

This section presents the key findings derived from the systematic literature review, organized
thematically to reflect the main dimensions emerging from the analysis. The findings highlight the critical
role of Green Human Resource Management (GHRM), technological innovation, and organizational factors
in shaping the effectiveness of e-waste management systems. The review reveals that e-waste management
remains a complex and multidimensional challenge, particularly in developing economies where
institutional capacity, infrastructure, and public awareness are often limited. Despite the availability of
regulatory frameworks in many countries, the effectiveness of e-waste management systems is frequently
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undermined by weak enforcement mechanisms and low stakeholder engagement. A consistent finding
across the literature is that technological solutions alone are insufficient to address these challenges without
strong human and organizational support.

One of the most prominent themes identified in the literature is the growing importance of Green Human
Resource Management practices in promoting environmental sustainability. The findings indicate that
GHRM plays a significant role in enhancing employees’ environmental awareness, skills, and commitment,
which are essential for the successful implementation of sustainable waste management practices.
Organizations that invest in green training programs, environmental performance evaluation, and
sustainability-oriented culture are more likely to achieve higher levels of environmental performance.
Moreover, employee behavior is found to be a critical determinant of system effectiveness, as even advanced
technologies may fail if employees lack the necessary competencies or motivation to utilize them effectively.
In addition to human resource practices, technological innovation emerges as a key driver of efficient e-
waste management systems. The literature highlights the role of advanced technologies such as artificial
intelligence, Internet of Things (IoT), and automated sorting systems in improving waste collection,
monitoring, and recycling processes. These technologies enhance operational efficiency, reduce costs, and
increase the accuracy of material recovery. However, the findings emphasize that the successful adoption
of such technologies depends heavily on organizational readiness and the availability of skilled human
resources. This underscores the interdependence between technological systems and human capabilities.
Another important finding relates to the mediating role of organizational and behavioral factors. The
analysis shows that variables such as employee engagement, lean management practices, and cost efficiency
act as critical mechanisms through which GHRM and technological innovation influence e-waste
management outcomes. For instance, lean management practices help reduce operational waste and improve
process efficiency, while employee engagement enhances participation in recycling and sustainability
initiatives. Similarly, cost considerations play a crucial role in determining the feasibility and scalability of
waste management systems, particularly in resource-constrained environments. Furthermore, the findings
highlight the moderating influence of external factors, particularly regulatory environment and market
dynamics. Strong regulatory frameworks and effective policy enforcement significantly enhance the impact
of both GHRM and technological innovation on sustainability outcomes. Conversely, weak regulations and
limited market incentives can hinder the adoption of sustainable practices. Market dynamics, including
competition and consumer awareness, also influence organizational behavior and investment in
sustainability initiatives.

A key integrative finding of this review is that the most effective e-waste management systems are those
that adopt a holistic approach, integrating human, technological, and organizational dimensions within a
unified framework. The evidence suggests that organizations that align GHRM practices with technological
innovation and sustainability strategies are better positioned to achieve superior environmental, economic,
and social outcomes. This integrated approach supports the Triple Bottom Line perspective, demonstrating
that sustainability can be achieved through the simultaneous optimization of multiple dimensions. Despite
these insights, the review also identifies several gaps in the literature. There is a lack of empirical studies
that directly examine the interaction between GHRM practices and technology-enabled systems in the
context of e-waste management. Additionally, most existing studies focus on either developed or single-
country contexts, limiting the generalizability of findings. There is also limited research on the long-term
impact of integrating human resource practices with technological innovation on sustainability performance.
Thus, the findings of this study underscore the importance of adopting a human-centric and technology-
driven approach to e-waste management. They highlight that sustainable outcomes cannot be achieved
through isolated interventions but require coordinated efforts across multiple dimensions. By emphasizing
the integration of GHRM and technological systems, this study provides a comprehensive understanding of
the key drivers of effective e-waste management and lays the foundation for future research in this area.
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5. Discussion

The findings of this study provide strong support for the argument that effective e-waste management
requires an integrated approach that combines human, technological, and organizational dimensions. From
a theoretical perspective, these findings can be interpreted through several complementary frameworks,
including the Resource-Based View (RBV), the Ability—Motivation—Opportunity (AMO) theory, the Triple
Bottom Line (TBL), and the Theory of Planned Behavior (TPB). First, the role of Green Human Resource
Management (GHRM) in enhancing sustainability outcomes aligns closely with the Resource-Based View,
which emphasizes the importance of valuable, rare, and inimitable organizational resources in achieving
competitive advantage (Barney, 1991). The findings suggest that human capital (particularly
environmentally skilled and motivated employees) represents a strategic resource that enables organizations
to effectively implement sustainable practices such as e-waste management (Jabbour & Santos, 2008;
Renwick et al., 2013). This supports prior research indicating that GHRM practices contribute to the
development of green capabilities that enhance both environmental and operational performance (Jabbour
et al., 2015; Yong et al., 2020).

In addition, the findings can be interpreted through the lens of the Ability—Motivation—Opportunity
(AMO) theory, which posits that employee performance is a function of their abilities, motivation, and
opportunities to participate (Appelbaum et al., 2000). GHRM practices such as training (ability), green
rewards (motivation), and participatory decision-making (opportunity) play a critical role in shaping pro-
environmental behavior among employees. The results of this study confirm that employee behavior acts as
a key mediating mechanism linking HR practices to sustainability outcomes, consistent with prior empirical
findings (Pham et al., 2019; Dumont et al., 2017). Furthermore, the integration of technological innovation
with HR practices supports the socio-technical systems perspective, which emphasizes the interdependence
between human and technological elements within organizations (Trist & Bamforth, 1951). The findings
highlight that advanced technologies such as IoT, Al, and automation alone are insufficient without a
workforce capable of effectively utilizing them. This reinforces the argument that technological investments
must be complemented by human resource development to achieve optimal outcomes (Porter &
Heppelmann, 2015; Yu et al., 2024).

The results also strongly support the Triple Bottom Line framework, which emphasizes the simultaneous
achievement of environmental, economic, and social performance (Elkington, 1997). The integration of
GHRM and technology-enabled systems contributes to environmental sustainability through improved
waste management, economic efficiency through cost reduction and resource recovery, and social
sustainability through employee engagement and community awareness. This holistic perspective is
consistent with recent sustainability literature that calls for integrated approaches rather than isolated
interventions (Zhang et al., 2023; Forti et al., 2024). From a behavioral perspective, the findings align with
the Theory of Planned Behavior, which explains how attitudes, subjective norms, and perceived behavioral
control influence individual behavior (Ajzen, 1991). The importance of employee awareness and
engagement identified in this study reflects the role of behavioral factors in shaping recycling and waste
management practices. This is consistent with prior studies showing that environmental awareness and
organizational culture significantly influence pro-environmental behavior (Kollmuss & Agyeman, 2002;
Norton et al., 2015). Moreover, the mediating role of organizational factors such as lean management and
cost efficiency can be explained through operations management and sustainability theories. Lean practices
contribute to waste reduction and process optimization, thereby enhancing both environmental and
economic performance (Womack & Jones, 2003). Similarly, cost considerations influence the adoption of
sustainable technologies, particularly in developing countries where financial constraints are more
pronounced (Govindan & Hasanagic, 2018).

The moderating effects of regulatory environment and market dynamics observed in this study are
consistent with institutional theory, which emphasizes the role of external pressures in shaping
organizational behavior (DiMaggio & Powell, 1983). Strong regulatory frameworks and enforcement
mechanisms encourage organizations to adopt sustainable practices, while market competition and
consumer demand further drive innovation and environmental responsibility (Zhu et al., 2013; Testa et al.,
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2016). Despite these theoretical contributions, the findings also highlight several gaps in the existing
literature. First, there is limited empirical research examining the combined effect of GHRM and
technology-enabled systems on e-waste management outcomes. Most studies tend to focus on either human
or technological factors in isolation, which limits the understanding of their interaction effects. Second, there
is a lack of cross-country comparative studies that explore how contextual factors influence the effectiveness
of sustainability practices. Third, longitudinal studies are needed to assess the long-term impact of integrated
approaches on sustainability performance. However, this study extends existing theories by demonstrating
that sustainability in e-waste management is not solely a technological or environmental issue but a
multidimensional challenge that requires the alignment of human resources, technological systems, and
institutional frameworks. By integrating multiple theoretical perspectives, this study provides a
comprehensive explanation of how organizations can achieve sustainable outcomes through coordinated and
strategic efforts.

6. Conclusion

This study provides a comprehensive systematic review of the literature on GHRM and technology-
enabled e-waste management, highlighting the critical need for an integrated and multidisciplinary approach
to address the growing challenges associated with electronic waste. The findings demonstrate that
sustainable e-waste management cannot be achieved through technological solutions alone but requires the
active involvement of human resources, organizational practices, and supportive institutional environments.
The review confirms that GHRM plays a pivotal role in enhancing environmental sustainability by shaping
employee behavior, building environmental competencies, and fostering a culture of sustainability within
organizations. Practices such as green training, environmental awareness programs, and sustainability-
oriented performance management systems contribute significantly to improving the effectiveness of e-
waste management initiatives. At the same time, technological innovations, including artificial intelligence,
IoT, and automated recycling systems, offer substantial opportunities to improve efficiency, traceability,
and resource recovery.

Importantly, this study highlights the interdependence between human and technological dimensions.
The effectiveness of advanced technologies in e-waste management is highly contingent upon the skills,
awareness, and engagement of employees. This underscores the importance of aligning GHRM practices
with technological systems to ensure optimal outcomes. In this regard, organizational and behavioral factors,
such as employee engagement, lean management practices, and cost efficiency, act as critical mechanisms
that mediate the relationship between GHRM, technology, and sustainability performance. Furthermore, the
findings emphasize the significant influence of external factors, particularly regulatory frameworks and
market dynamics, in shaping organizational responses to sustainability challenges. Strong regulatory support
and increasing market pressure can accelerate the adoption of integrated and sustainable e-waste
management practices. Despite its contributions, this study acknowledges several limitations. As a literature
review, the findings are based on existing studies and may be influenced by publication bias and differences
in research contexts. Additionally, the limited availability of empirical studies that simultaneously examine
GHRM and technology-enabled systems highlights the need for further research in this area.

Based on these insights, future research should focus on conducting empirical and longitudinal studies to
examine the interaction between human resource practices and technological innovation in different
contexts. Comparative studies across countries and industries are also recommended to enhance the
generalizability of findings. Moreover, future research can explore the role of emerging technologies and
digital transformation in strengthening the integration between human resources and environmental
sustainability. Thus, this study contributes to the literature by providing a holistic understanding of how the
integration of GHRM and technology-enabled systems can enhance e-waste management effectiveness. It
offers valuable theoretical and practical insights for organizations, policymakers, and researchers seeking to
develop sustainable and human-centric solutions to environmental challenges.
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7. Practical and Policy Implications

The findings of this study offer several important practical and policy implications for organizations,
policymakers, and stakeholders involved in e-waste management and sustainability initiatives. By
highlighting the integration between GHRM and technology-enabled systems, this study provides actionable
insights for improving environmental performance and organizational effectiveness. From a practical
perspective, organizations should recognize the strategic role of human resources in achieving sustainability
goals. The adoption of GHRM practices, such as green recruitment, environmental training, and
sustainability-oriented performance evaluation, can significantly enhance employees’ environmental
awareness and capabilities. Organizations are encouraged to invest in continuous training programs that
equip employees with the necessary skills to effectively utilize advanced technologies in e-waste
management. Furthermore, embedding sustainability into organizational culture can foster long-term
behavioral change and improve employee engagement in environmental initiatives.

In addition, organizations should align technological investments with human resource development
strategies. The successful implementation of technologies such as artificial intelligence, Internet of Things
(IoT), and automated recycling systems depends on the availability of skilled and motivated employees.
Therefore, integrating HR practices with digital transformation strategies is essential for maximizing the
benefits of technological innovation. Companies should also adopt lean management practices to improve
operational efficiency, reduce waste, and optimize resource utilization. From a policy perspective,
governments and regulatory bodies play a crucial role in supporting sustainable e-waste management
systems. Policymakers are encouraged to strengthen regulatory frameworks and enforcement mechanisms
to ensure compliance with environmental standards. The implementation of policies such as Extended
Producer Responsibility (EPR) can enhance accountability among manufacturers and promote sustainable
product lifecycle management. In addition, public awareness campaigns and educational programs should
be developed to encourage responsible consumption and proper disposal of electronic waste. Moreover,
collaboration between public and private sectors is essential for building effective and sustainable e-waste
management systems. Governments should provide incentives, such as tax benefits and subsidies, to
encourage organizations to adopt green technologies and sustainable HR practices. Supporting research and
innovation in this field can also contribute to the development of more efficient and environmentally friendly
solutions. The integration of GHRM and technology-enabled systems requires coordinated efforts across
multiple levels, including organizational, institutional, and societal dimensions. By adopting a holistic and
human-centric approach, stakeholders can enhance the effectiveness of e-waste management systems and
contribute to achieving broader sustainability goals.
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