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Abstract 

This study employs a quantitative methodology to investigate the intricate relationships between Green Human Resource 

(HR) Practices, Green Culture, and Environmental Sustainability. The independent variable, Green HR Practices, is 

delineated into four components: green recruitment, green training, green reward, and green empowerment. The mediating 

role of Green Culture is explored in the context of two dependent variables: Proact ive Organization-Centered 

Environmental Sustainability and Reactive Organization Eco-Centric Environmental Sustainability. Additionally, gender 

and experience are introduced as moderators, influencing the relationship between Green Culture and the two dime nsions 

of Environmental Sustainability. Utilizing a purposive sampling technique, data were collected from 357 participants from 

industries in Pakistan. The analysis was conducted using Warp-PLS 8.0 software. The results reveal significant direct and 

indirect effects of Green HR Practices on both and, with Green Culture acting as a mediator. The study further unveils the 

moderating influence of gender and experience on the relationship between Green Culture and Environmental 

Sustainability. Key findings include the identification of specific Green HR Practices that significantly impact 

environmental outcomes. The mediating role of Green Culture elucidates the pathway through which these practices 

influence sustainability. The moderation effects of gender and  experience underscore the nuanced nature of these 

relationships, emphasizing the need for tailored strategies. The study contributes to the growing literature on sustainable 

HR practices by offering insights into the mechanisms driving environmental susta inability within organizations. The 

findings have practical implications for HR practitioners, highlighting the importance of cultivating green organizational 

culture and considering individual differences in the implementation of sustainability initiatives.  
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1. Introduction 
In recent years, a  burgeoning consciousness surrounding the imperative of environmental sustainability has sparked 

various initiatives aimed at mitigating our ecological impact at both individual and organizational levels  [1]. One 

noteworthy endeavor in this pursuit is the adoption of Green Human Resource practices (GHRP), which have emerged as a  

focal point in the discourse on sustainable development [2]. Embracing a holistic approach, GHRP entails the integration of 

environmental considerations into the very fabric of HR policies, processes, and activities, aligning human resource 

management with environmentally responsible practices. The industrial sector, while an essential catalyst for economic 

progress, cannot escape its stark contribution to environmental degradation  [3]. As the world grapples with the pressing 

challenges posed by climate change, the call for organizations to embrace sustainable practices becomes increasingly 

resounding [4]. Notably, Pakistan's industrial landscape occupies a pivotal position in the nation's economy, yet 

simultaneously confronts an array of environmental quandaries, encompassing air and water pollution, waste prolifera t ion , 

and natural resource depletion [5, 6]. Confronting these environmental perils demands the implementation of innovative, 

eco-conscious strategies that mitigate the detrimental consequences of industrial activities. In this context, Green HR 

practices emerge as a compelling framework, empowering organizations to harmonize their HR policies and practices with 

the lofty objectives of environmental sustainability. By infusing green initiatives into fundamental HR functions, ranging 

from recruitment and training to performance management and employee engagement, organizations can instill 

environmental consciousness and a sense of responsibility in their workforce  [7, 8]. This convergence between HR 

management and ecological stewardship cultivates a formidable synergy, wherein individuals not only prosper 

professionally but also contribute tangibly to environmental preservation. However, while the pivotal role of gre en 

practices in the industrial sector cannot be understated, the specific impact of Green HR practices, and the mediating role o f 

green culture, warrant deeper exploration within the context of Pakistan [9]. The significance of the study lies in the 

recognition that adopting environmentally friendly HR practices is not just a  corporate trend but a transformative journey 

toward sustainability. As organizations navigate this path, the concept of a "green culture" emerges as a central mediator, 

reflecting the adoption and integration of eco-conscious values within the organizational fabric [10]. This green culture 

becomes the thread that binds together HR practices and the overarching goal of environmental responsibility. In the 

contemporary business landscape, the imperative for organizations to integrate green practices into their human resources 

strategies has become increasingly pronounced [11]. This study encapsulates the multifaceted dynamics at play in the 

pursuit of environmental sustainability through HR initiatives. However, the study takes a fascinating turn with the 

introduction of gender and experience as moderating variables. Gender dynamics and diverse professional experiences are 

acknowledged as influential factors that can shape and alter the relationship between green culture and environmental 

sustainability. This acknowledgment brings to the forefront the importance of understanding how individuals, with their 

unique perspectives and backgrounds, contribute to or modify the impact of green initiatives. Leveraging gender dynamics 

within an organizational framework can serve as a potent driver for realizing environmental sustainability through the 

establishment of a green culture. By acknowledging and capitalizing on the distinct perspectives and approaches that men 

and women bring to the forefront, companies can craft a  m ore comprehensive and efficient sustainability strategy [12]. 

Research indicates that women often exhibit a  heightened inclination toward environmentally conscious behaviors, and 

fostering a green culture that embraces and optimizes these inclinations can unlock a diverse array of in ventive ideas and 

initiatives [13, 14]. Additionally, the implementation of gender-inclusive policies ensures that both male and female 

employees feel empowered to contribute to sustainability endeavors, fostering a collaborative and inclusive atmosphere. 

Summing up, the incorporation of gender considerations into the fabric of a green organizational culture not only aligns 

with principles of fairness but also augments the overall effectiveness of environmental sustainability initiatives. 

Hence, this research aims to comprehensively explore the impact of green human resource (HR) practices on fostering 

a green culture within organizations. By examining the underlying mechanisms that connect green HR practices to the 

development of a sustainable organizational culture, this study seeks to uncover the pathways through which these practices 

contribute to environmentally responsible behaviors and attitudes among employees. Additionally, the study aims to 

evaluate the role of a green culture as a potential mediator in the relationship between implemented green HR practices and  

overall environmental sustainability outcomes. Furthermore, the research endeavors to investigate the nuanced perceptions 

and experiences related to environmental sustainability within organizations, specifically exploring gender-based 

differences. Another focal point is the examination of how professional experience levels influence the adoption of a green  

culture within HR initiatives, shedding light on the role of expertise in driving sustainability efforts. Lastly, the study s eeks 

to assess the correlation between employees' gender and their active engagement in green HR initiatives, providing insights 

into potential gender-related patterns in environmentally conscious workplace practices. 

 

2. Literature Review 
The industrial sector plays a crucial role in economic development but often poses significant challenges to 

environmental sustainability due to its resource-intensive operations [15]. In recent years, organizations worldwide have 

increasingly recognized the importance of integrating environmentally responsible practices into their human resource 

management strategies, known as green HR pra ctices [16]. Green HR practices refer to the adoption of environmentally 

friendly policies, procedures, and initiatives that aim to minimize the negative impact of organizational activities on the 

environment [17, 18]. This literature review explores the existing body of knowledge on the impact of green HR practices 

on environmental sustainability, specifically considering the mediating role of pro-environmental behavior among 

employees in the industrial sector of Pakistan. 
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Green HR Practices: Green HR practices, often referred to as environmentally sustainable HR practices, are a strategic 

avenue through which organizations infuse ecological responsibility into their human resource mana gement strategies. 

These practices encompass a diverse array of initiatives directed at advocating sustainability, curtailing environmental 

footprints, and cultivating an ethos of environmental awareness among employees. Such practices might entail advoca t ing 

remote work to diminish commuting, implementing energy-efficient protocols within workplaces, integrating sustainability 

components into employee training schemes, and actively promoting waste reduction and recycling endeavors. Embracing 

green HR practices not only demonstrates an organizational commitment to environmental conservation but also bolsters 

the perception of these entities as socially conscious players. This approach not only contributes to safeguarding the 

environment but also bolsters the standing of organizations as ethically responsible entities [18, 19]. Several studies have 

highlighted the positive influence of these practices on environmental sustainability outcomes. For instance, Gilal, et al. 

[20] and Naz, et al. [21] found that organizations implementing green HR practices exhibited lower energy consumption 

and reduced waste generation, leading to improved environmental performance. Hence, green HR practices have a posit ive 

impact on environmental sustainability. The study uses following four d imensions of green HR practices: Examining how 

these dimensions contribute to environmental responsibility reveals the intricate threads that weave a sustainable symphony 

within organizational frameworks. 

 

2.1. Green Recruitment 

Green recruitment, as a dimension of Green HR Practices, signifies a strategic approach to talent acquisition that places 

environmental consciousness at its core [22]. Organizations employing green recruitment methods seek individuals whose 

values align with environmental sustainability, fostering a workforce inherently committed to green principles. Research 

suggests that incorporating eco-friendly criteria into hiring processes not only enhances an organization's environmental 

responsibility but also contributes to a positive organizational culture centered around sustainability [23]. 

 

2.2. Green Training 

Green training initiatives represent a proactive response to the evolving landscape of environmental concerns [24]. 

Organizations investing in green training equip employees with the knowledge and skills necessary for sustainable 

practices. The literature underscores that effective green training not only cultivates a workforce aware of environmental 

challenges but also empowers individuals to contribute meaningfully to their resolution  [25]. Moreover, such training 

programs foster a culture of continuous learning, aligning the workforce with evolving sustainability goals. 

 

2.3. Green Reward 

The dimension of green reward emphasizes the role of incentives in promoting environmentally responsible behavior 

among employees. Recognizing and rewa rding eco-friendly actions and initiatives creates a culture of positive 

reinforcement [26]. Studies suggest that green reward systems not only motivate employees to adopt sustainable practices 

but also contribute to increased job satisfaction and organizational commitment  [27]. In essence, aligning rewards with 

environmental responsibility becomes a powerful catalyst for fostering a green workplace ethos. 

 

2.4. Green Empowerment 

Green empowerment emerges as a transformative dimension, emphasizing the importance of empowering employees 

to actively contribute to environmental responsibility. Organizations embracing green empowerment provide employees 

with the autonomy and support to implement sustainable initiatives [28]. Research highlights that empowered employees 

are more likely to innovate and take ownership of sustainability goals, creating a cascading effect that amplifies the impa ct  

of green HR practices on environmental responsibility [29]. 

Environmental Sustainability: Environmental sustainability refers to the ability to maintain ecological balance and 

preserve natural resources for future generations [30]. Industrial organizations in Pakistan face significant challenges in 

achieving environmental sustainability due to limited regulatory enforcement, a  lack of awareness, and insufficient 

emphasis on sustainable practices [31]. However, research indicates that the adoption of green HR practices can contribu te 

to enhanced environmental sustainability. The significance of environmental sustainability cannot be overstated, as it forms 

the bedrock for the well-being of both our planet and the generations that will follow. At its essence, it encapsulates the 

conscientious and equitable utilization of natural resources, guaranteeing that present requirements are fulfilled without 

jeopardizing the capacity of the future to satisfy its own necessities. Embracing environmental sustainability entails the 

protection of ecosystems, the preservation of biodiversity, and the mitigation of the adverse consequences stemming from 

human activities like pollution, deforestation, and immoderate carbon emissions. In essence, the pursuit of environmental 

sustainability is a shared duty that transcends boundaries, cultures, and creeds, demanding a collective endeavor to 

conserve the planet's vitality for the generations yet to come. Gill, et al. [32] and Naz, et al. [21] found a positive 

relationship between the implementation of green HR practices and improved environmental performance in ma nufacturing 

firms. The study breaks down the construct of environmental sustainability into two parts , i.e., Org_cent and Org_Ecct. 

 

2.5. Reactive Organization-Centered Environmental Sustainability (Org_Cent) 

The first facet of the construct "environmental sustainability" is encapsulated in the dimension of reactive 

organization-centered environmental sustainability (Org_cent). In this context, organizations respond to environmental 

challenges and concerns with a focus on compliance and adherence to regulat ory frameworks. Reactive measures are 

implemented to address immediate environmental issues, ensuring that the organization meets required standards and 
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mitigates negative impacts. While this approach demonstrates a commitment to environmental responsibility, its emphasis 

lies on reactive responses rather than proactive initiatives. 

 

2.6. Proactive Organization Eco-Centric Environmental Sustainability (Org_Ecct) 

On the other hand, the second dimension, proactive organization eco -centric environmental sustainability (Org_Ecct), 

represents a more forward-thinking and anticipatory approach. Organizations embody an eco -centric mindset, actively 

seeking innovative and sustainable solutions to environmental challenges. Proactive initiatives extend beyond compliance, 

encompassing a strategic alignment with ecological principles. This dimension reflects a commitment to not only meeting 

environmental standards but also driving positive environmental change, with a focus on long-term ecological well-being 

and sustainable practices. It signifies a comprehensive and future-oriented perspective on environmental sustainability 

within organizational practices. 

 

2.7. Green HR Practices and Environmental Sustainability:  

Green Human Resource Management (HRM) incorporates environmental aspects into the various functions and 

protocols of HR. This approach spans multiple facets, such as hiring processes, professional growth opportunities, appraisal 

systems, staff involvement, as well as incentives and accolades [18, 33]. The integration of eco-friendly HR measures 

allows companies to not only aid in environmental conservation but also bolster their image as conscientious corporate 

citizens. Furthermore, such practices may elevate levels of employee commitment and contentment, as a workforce that 

values alignment with ethical and sustainable principles appreciates employers who mirror these ideals. Consequently, 

green HR measures can provide mutual advantages, enriching both the enterprise  and the ecological sphere, while fostering 

an ethos of sustainability and ethical responsibility in the workplace. The implementation of green HR practices (GHRP) 

stems from the recognition of the crucial role that employees playin advancing an organization's green initiatives. Several 

studies have highlighted the positive impact of GHRP on environmental sustainability. For instance, research conducted by  

Kim, et al. [34] and Singh, et al. [35] found that organizations implementing green HR practices experienced reduced 

environmental impact and improved environmental performance. GHRP was found topositively influence employees' 

environmental knowledge, attitudes, a nd behaviors, leading to more sustainable practices.Ud Din and Ahmad [18] 

conducted a study on the connection between green HR practices and environmental performance in the context of 

Pakistan’s industrial sector. The findings revealed a significant positive relationship, indicating that organizations that 

prioritize GHRP tend to exhibit better environmental performance. The study emphasized the importance  of incorporating 

green initiatives into HR practices to foster sustainability in the industrial sector. Hence, this postulates the following 

hypothesis. 

H1: There is a positive relationship between the implementation of green HR practices and environmental 

sustainability efforts within organizations.  

 

2.8. Green Culture as a Mediating Factor: 

Green culture refers to the shared values, beliefs, and behaviors within an organization that promote environmental 

responsibility and sustainability [36]. It acts as a mediating factor between GHRP and environmental sustainability 

outcomes [37]. Within organizations, the adoption of a green culture assumes a pivotal role in propelling environmental 

sustainability on various fronts. This cultural shift nurtures a profound and unwavering dedication to conscientious 

practices and deliberate decision-making that harmonizes with ecological health. By infusing eco-conscious values across 

the entire spectrum of the organization, spanning from leadership to the workforce, a  sustainability -centric culture fosters 

efficiency in resource utilization, reduction of waste, and the implementation  of eco-friendly processes. This ethos not only 

reverberates externally but also internally, kindling heightened employee engagement and well-being. As staff members 

recognize their contributions towards a larger environmental purpose, job contentment freq uently flourishes, subsequently 

nurturing elevated levels of productivity, innovation, and a more cohesive workplace ambiance. In essence, a green cultu re 

within organizations plays a pivotal role in guiding the trajectory towards a more sustainable tomorrow. This 

comprehensive paradigm transcends mere adherence to regulations, seamlessly  integrating the principles of environmental 

stewardship into the very essence of business operations and decision -making. A strong green culture fosters employee 

engagement and commitment to environmentally friendly practices, reinforcing the impact of GHRP on environmental 

sustainability [38]. Research conducted by Rizvi and Garg [39] and Aggarwal and Agarwala [40] examined the mediating 

role of green culture. The studies found that green HR practices positively influenced green culture, which, in turn, 

enhanced environmental performance. The results highlighted the importance of cultivating a green culture within 

organizations to reinforce the effectiveness of GHRP in achieving environmental sustainability goals. Hence, this postulates 

the following hypothesis: 

H2: A green culture significantly mediates the relationship between implemented green HR practices and the 

achievement of environmental sustainability goals. 

 

2.9. Gender as a Moderator 

Gender plays a crucial role as a moderator in the intricate relationship between green culture and environmental 

sustainability within organizational frameworks [41]. This dynamic interplay recognizes the diverse perspectives and 

experiences that individuals of different genders bring to the table. The moderator effect of gender implies that the impact 

of a green culture on environmental sustainability is not uniform across male and female cohorts. It delves into the nuanced 

ways in which gender dynamics shape the perception, adoption, and efficacy of sustainable practices within the workpla ce. 
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Understanding these gender-specific nuances is essential for tailoring green HR initiatives to be more inclusive and 

effective [42]. For instance, the study may reveal variations in the level of environmental consciousness, participation in 

eco-friendly programs, or adherence to sustainable practices based on gender. By identifying and acknowledging these 

gender-related influences, organizations can craft targeted strategies that bridge gender gaps, fostering a more holistic and 

equitable approach to environmental sustainability within their workforce and broader corporate culture. Hence, this 

postulates the following hypothesis: 

H3: Gender moderates the relationship between green culture and environmental sustainability, with distinct pat terns 

for male and female employees. 

 

2.10. Experience as a Moderator 

Professional experience emerges as a significant moderator in the intricate relationship between green culture and 

environmental sustainability within organizational contexts. The depth of an individual's profess ional background serves a s 

a lens through which the assimilation and impact of green culture unfold. Experienced professionals often bring a wealth of  

industry knowledge and insights, influencing their understanding and engagement with sustainability pract ices. This 

moderating role implies that the effectiveness of green culture in driving environmental sustainability is not universally 

consistent across varying experience levels. The study of experience as a moderator delves into how tenure, job roles, and  

diverse professional backgrounds can shape the way employees perceive and contribute to sustainable initiatives. It also 

explores the potential for seasoned professionals to act as change agents, leveraging their accumulated expertise to 

champion and implement environmentally conscious practices within their organizations. Recognizing these nuances 

allows for the development of targeted strategies that harness the strengths of experienced individuals while addressing 

potential barriers, thereby fostering a  more resilient and sustainable corporate culture. Hence, the following hypothesis is 

proposed: 

H4: Professional experience moderates the impact of green culture on environmental sustainability, with varying 

degrees of influence based on experience levels. 

 

2.11. The Industrial Sector of Pakistan and Environmental Sustainability:  

Pakistan is a developing country. Its industry has been developing since its birth in 1947. Ninety percent of Pakistan’s 

industry comprises SMEs, including manufacturing, trading, and service SMEs [43]. The industrial sector holds 

considerable importance in Pakistan's economy, yet its expansion has given rise to apprehensions regarding its impact on 

the environment. As industries expand to address the needs of a growing population and economy, the central challenge 

revolves around harmonizing economic growth with ecological conservation. Recognizing these challenges, there is an 

increasing emphasis on integrating principles of environmental sustainability into Pak istan's industrial framework. This 

involves fostering cleaner production methods, optimizing energy utilization, reducing waste generation, and embracing 

environmentally friendly technologies. Notably, governmental regulations and initiatives are being int roduced to uphold 

environmental standards and encourage industries to mitigate their environmental impact. Collaborative approaches 

involving industry stakeholders, governmental bodies, and civil society are being pursued to ensure that industrial 

expansion aligns with the long-term preservation of the environment, safeguarding Pakistan's natural assets, and securing a  

healthier future for its citizens. Pakistan's industrial sector faces numerous environmental challenges, including air and 

water pollution, waste generation, and natural resource depletion [5]. The sector contributes significantly to the country's 

economy, making it essential to address its environmental impact  [44]. Research specific to Pakistan's industrial sector 

regarding the impact of GHRP and the mediating role of green culture is limited. 

 

2.12. Research Framework 

 

 
 

Figure 1. 
Research framework. 

 

The Figure 1 depicts research frame work model that outlines a process in which 'Green HR practices' encompassing 

recruitment, training, rewards, and empowerment are proposed to foster the cultivation of a  green culture within an 
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organization. This culture, in conjunction with factors such as gender and experience, is seen as exerting an influence on 

the organization's degree of 'environmental sustainability. 

 

3. Methodology 
3.1. Research Design 

This study adopts a quantitative research design to analyze the impact of green human resource (HR) practices on 

environmental sustainability through the formation of a sustainable culture within Pakistani industries.  

 

3.2. Sample and Unit of Analysis 

The sample size comprises 357 industries in Pakistan, serving as the unit of analysis. This approach ensures statistical 

significance and representativeness when examining the research questions. 

 

3.3. Sampling Technique 

Purposive sampling is employed, focusing on industries committed to green HR practices. This intentional selection 

ensures a targeted investigation into the influence of such practices on organizational sustainability.  

 

3.4. Research Instrument 

The research instrument is adapted from established studies, guaranteeing reliability and validity in capturing variables 

related to green HR practices, organizational culture, and environmental sustainability. The adaptation is specifically 

tailored to the Pakistani industrial context. 

 

3.5. Operationalization of Variables 

Green HR practices are operationalized using a total of fifteen items, derived from the work of  Ren, et al. [45] 

comprising four items for green recruitment, three for green training, five for green empowerment, and three for green 

reward. The variable environmental sustainability is operationalized with seventeen items sourced from the work of  Tosti-

Kharas, et al. [46]. Additionally, the mediating variable, green culture, is operationalized using six items from the research 

conducted by Wang [47]. 

 

3.6. Data Collection 

Responses from participants, including HR professionals and managerial staff of Pakistani industries, are recorded 

using a five-point Likert scale. This captures their perceptions and attitudes toward the measured variables. 

 

3.7. Quantitative Analysis 

Data collected through surveys undergoes quantitative analysis techniques using Warp-PLS 8.0 software, enabling a 

rigorous examination of the relationships between green HR practices, green culture, and environmental sustainability in 

the context of Pakistani industries. Structural Equation Modelling (SEM) has been u sed for the analysis. SEM is a statistical 

technique that combines factor analysis and multiple regression to analyze complex relationships among variables. It goes 

beyond traditional statistical methods by simultaneously examining the measurement and stru ctural models, offering a 

comprehensive understanding of intricate relationships. Many of the researchers use this latest technique for complex 

analysis.  

 

4. Results and Discussion 
The results of the structural equation modeling (SEM) analysis reveal insightful patterns in the relationships among 

various constructs. Here are the results. 

 
Table 1.  
Composite reliability coefficients. 

Recruit Training Reward Empower Grn_clt. Org_cen. Org_ecc. 

0.845 0.766 0.771 0.81 0.831 0.819 0.875 

Cronbach's alpha coefficients 

Recruit Training Reward Empower Grn_clt Org_cen. Org_ecc. 

0.752 0.543 0.553 0.686 0.72 0.669 0.806 

Average variances extracted 

Recruit Training Reward Empower Grn_clt. Org_cen. Org_ecc. 

0.584 0.532 0.53 0.519 0.563 0.602 0.64 

 

The Table 1 shows reliability statistics. The composite reliability coefficients reveal the internal consistency of the 

measurement model for various constructs. For instance, the recruitment variable demonstrates a high level of reliab ility 

with a composite reliability coefficient of 0.845, while training, reward, and empowerment exhibit good reliability with 

coefficients of 0.766, 0.771, and 0.81, respectively. Similarly, Green Culture (grn_clt) shows strong reliability (0.831), and 

both Organization-Centered Environmental Sustainability (Org_cen) and Eco-Centered Organization Environmental 

Sustainability (Org_Ecc) demonstrate good reliability with coefficients of 0.819 and 0.875, respectively. Cronbach's alp ha 
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coefficients provide further insights into the internal consistency of the measurement model. While  recruitment, 

empowerment, and green culture exhibit good internal consistency with alpha values of 0.752, 0.686, and 0.72, 

respectively, training, reward, and Organization-Centered Environmental Sustainability show slightly lower but still 

acceptable levels with coefficients of 0.543, 0.553, and 0.669. Eco -Centered Organization Environmental Sustainability 

stands out with a strong alpha coefficient of 0.806, indicating good internal consistency. The average variances extracted 

shed light on the proportion of variance explained by  the indicators of each construct. Notably, Green Culture, 

Organization-Centered Environmental Sustainability, and Eco-Centered Organization Environmental Sustainability explain  

56.3%, 60.2%, and 64% of their respective variances, underscoring the robustness of the measurement model. Overall, 

these assessments affirm the reliability and validity of the measurement model, providing a solid foundation for interpreting 

the structural equation modeling results. 

 
Table 2.  

Full collinearity VIFs. 

Recruit Training Reward Empower Grn_clt. Org_cen. Org_ecc. 

2.241 2.279 2.229 2.111 1.912 1.783 3.174 

Gender Expr. Gender* Expr*Gr 00 00 00 

1.117 2.469 1.04 1.134 00 00 00 
Note: * indicates an interaction involving the "Gender" with other variables. 

 

Table 2 presents Variance Inflation Factors (VIFs) assessing multicollinearity among the variables in the analysis. For 

the Green HR Practices, the VIFs indicate moderate levels of multicollinearity, with values ranging from 1.912 for Green 

Culture (grn_clt) to 2.279 for training. These values are generally below the commonly accepted threshold of 10, 

suggesting that collinearity concerns are not substantial. Notably, Eco-Centered Organization Environmental Sustainability  

(Org_Ecc) stands out with a VIF of 3.174, which is slightly higher but still below a critical level. The second section 

introduces VIFs for gender and experience, with values of 1.117 and 2.469, respectively. These values indicate low to 

moderate levels of multicollinearity, suggesting that the inclusion of gender and experience in the analysis does not raise 

significant collinearity concerns. Overall, the VIFs show how correlated predictors might affect the accuracy of regression 

coefficients. In this case, the value shows that the model has generally acceptable level of multicollinearity. 

 
Table 3. 
P values of the constructs. 

Variables Recruit Training Reward Empower Grn_clt. Gender* Expr*Gr 

Grn_clt 0.024 <0.001 <0.001 0.003 00 00 00 

Org_cen 00 00 00 00 <0.001 0.003 0.03 

Org_ecc 00 00 00 00 <0.001 0.002 0.041 
Note: * indicates the significant relationship between the variables. 

 

Table 3 shows the p values of the constructs. The presented p-values in the structural equation model analysis offer 

crucial insights into the significance of relationships between different constructs. For Green Culture (grn_clt), the p -values 

for its path coefficients with recruitment, training, reward, and empowerment are 0.024, <0.001, <0.001, and 0.003, 

respectively. These p values indicate a highly significant statistical association, suggesting that the observed connections 

are not likely to be random. Turning to the environmental sustainability dimensions, Organization-Centered Environmenta l 

Sustainability (Org_cen) exhibits p-values of 0.003 and 0.03 for the interaction terms with gender* and expr*gr, 

respectively. These values suggest statistically signif icant moderating effects, indicating that the relationships between 

Organization-Centered Environmental Sustainability and Green Culture may be influenced by gender and the interaction 

between experience and Green Culture. In the same way, Eco-Centered Organization Environmental Sustainability 

(Org_Ecc) has p-valuesof 0.002 and 0.041 for its interaction terms with gender* and expr*gr, respectively, indicating that 

these interactions play a role in influencing the relationship between Eco -Centered Organization Environmental 

Sustainability and Green Culture.   

 
Table 4. 

R-squared coefficients of the model. 

Recruit Training Reward Empower Grn_clt. Org_cen. Org_ecc. 

00 00 00 00 0.285 0.375 0.519 

Adjusted R-squared coefficients 

Recruit Training Reward Empower Grn_clt Org_cen Org_ecc 

00 00 00 00 0.275 0.368 0.514 

Q-squared coefficients 

Recruit Training Reward Empower Grn_clt Org_cen Org_ecc 

00 00 00 00 0.249 0.356 0.479 

 

The Table 4 shows that the model's explanatory power is evident through R-squared and adjusted R-squared 

coefficients, with 51.9% of the variance in Green Culture elucidated. Q-squared coefficients, which predict 47.9% of the 

variance in Eco-Centered Organization Environmental Sustainability, show the predictive relevance of the model. 
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Table 5. 
Path coefficients. 

Variables Recruit Training Reward Empower Grn_clt. Gender* Expr*Gr 

Grn_clt. -0.042 0.224 0.272 0.16 00 00 00 

Org_cen. 00 00 00 00 0.595 0.024 0.033 

Org_ecc. 00 00 00 00 0.789 0.017 0.103 
Note: * indicates the significant relationship between the variables. 

 

The Table 5 shows the results of path coefficients. Notably, Green Culture (grn_clt) exhibits nuanced associations with 

different dimensions of Green HR Practices. While it demonstrates a negative path coefficient with recruitment ( -0.042), 

indicating a decrease in recruitment efforts, it concurrently displays positive coefficients with training (0.224), reward 

(0.272), and empowerment (0.16), signifying an augmentation in these facets as Green Culture strengthens. Furthermore, 

Organization-Centered Environmental Sustainability (Org_cen) and Eco-Centered Organization Environmental 

Sustainability (Org_Ecc) are positively linked to Green Culture, illustrating their coevolution. Additionally, the interactio ns 

of gender and experience influence these relationships, serving as moderators in the context of Green Culture and 

Environmental Sustainability dimensions. The statistical significance of path coefficients underscores the robu stness of 

these relationships. The results of the mediation analysis reveal nuanced dynamics in the relationship between Green HR 

Practices and Environmental Sustainability, shedding light on the indirect and total effects mediated by Organization -

Centered Environmental Sustainability (Org_cen) and Eco-Centered Organization Environmental Sustainability (Org_Ecc). 

Indirect effects for paths with two segments demonstrate that both Org_cen and Org_Ecc play mediating roles, with 

negative impacts on recruitment and positive impacts on training, reward, and empowerment. The statistical significance of  

p-values underscores the reliability of these mediating effects. Sums of indirect effects collectively highlight the cumulative 

influence of Org_cen and Org_Ecc, emphasizing their joint contribution to mediating the relationship between Green HR 

Practices and Environmental Sustainability. Total effects, encompassing both direct and indirect impacts, further emphasize 

the intricate dynamics. Green Culture, despite its direct negative impact on recruitment, exhibits positive total effects on 

training, reward, and empowerment, indicating that the adverse effect on recruitment is mitigated by the mediating role of 

environmental sustainability dimensions. These findings underscore the importance of considering specific facets of 

environmental sustainability in understanding the comprehensive impact of Green HR Practices on organizational 

outcomes. Summing up, the SEM outcomes portray a coherent narrative of the interplay between Green HR Practices, 

Green Culture, and Environmental Sustainability, accentuating the roles of moderators and affirming the model's reliab ility  

and predictive capacity. 

 

 
Figure 2. 
Structural model output. 

 

Figure 2 presents a detailed overview of various HR practices, such as recruitment, training, reward, and empowerment 

that positively influence green culture within an organization. This green culture significantly impacts both the core 

(organizational centrality) and unique (organizational eccentricity) aspects of an organization. The figure also shows that 

individual characteristics like gender and experience directly affect green culture and, subsequently, organizational 

outcomes. Additionally, the figure illustrates the strength of these relationships through standardized regression coefficients 
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(beta values) and their significance (p-values). Furthermore, the R-squared values included in the diagram indicate the 

percentage of variance in green culture, organiza tional centrality, and eccentricity that the model successfully explains. 

 

5. Discussion and Conclusion 
The obtained results from the structural equation modeling (SEM) analysis provide a comprehensive view of the 

intricate relationships among Green HR Practices, Green Culture, and Environmental Sustainability dimensions. These 

findings offer valuable insights into the dynamics of organizational practices aimed at environmental sustainability and the 

role of cultural and HR factors. The negative path coefficient between Green Culture and recruitment suggests an intriguing 

aspect of sustainability practices. It implies that as organizations strengthen their Green Culture, there might be a reduction 

in traditional recruitment efforts. This could indicate a shift towards internal development and a focus on cultivating an 

environmentally conscious workforce rather than seeking external talent. On the positive side, the positive path coefficients  

associated with training, reward, and empowerment under Green Culture indicate that organizations emphasizing 

environmental values are concurrently investing in employee development, recognition, and empowerment. This aligns 

with the broader understanding that fostering a green organizational culture involves not only e nvironmental practices but 

also a holistic approach to employee well-being and development. The positive relationships between Green Culture and 

the two dimensions of Environmental Sustainability (Organization-Centered and Eco-Centered) highlight the role of culture 

as a driving force behind sustainable organizational practices. This emphasizes the importance of ingraining environmenta l 

values into the organizational fabric to enhance sustainability efforts comprehensively. The moderation effects of gender 

and experience in the relationship between Green Culture and Environmental Sustainability dimensions add a layer of 

complexity to the findings. This implies that the impact of Green Culture on sustainability outcomes might vary based on 

gender and experience levels. Further exploration into these moderation effects could unveil nuanced strategies for tailoring 

sustainability initiatives to different demographic groups within the organization. 

 

5.1. Limitations   

This study has several limitations that warra nt consideration. Firstly, the use of purposive sampling, common in 

qualitative research, may restrict the generalizability of findings to a broader population within the industries of Pakistan . 

Employing a more diverse sampling strategy could enhance the external validity of the results. Additionally, the cross-

sectional design employed in this quantitative methodology may limit the establishment of causal relationships. A shift 

towards a longitudinal design could provide insights into the temporal dynamics of the relationships between green HR 

practices, green culture, and environmental sustainability. The study is confined to industries in Pakistan, potentially 

limiting the applicability of findings to other cultural and industrial contexts. Future research could benefit from a 

comparative approach across multiple countries or regions to offer a more comprehensive understanding of the 

relationships under investigation. Furthermore, the reliance on self -reported data may introduce biases, such as common 

method bias and social desirability. To address this, future research could incorporate objective measures or multiple data 

sources for validation. 

 

5.2. Future Recommendations 

Several recommendations emerge for future research in this domain. Firstly, adopting a longitudinal design would 

enable the establishment of causality and a nuanced understanding of how changes in green HR practices impact the 

development of green culture and, subsequently, environmental sustainability over time. Diversif ying the sampling 

techniques, including random sampling, and ensuring representation across various industry sectors within Pakistan could 

enhance the generalizability of findings. Comparative studies across different countries or regions would contribute to 

understanding the cultural nuances influencing the relationships between green HR practices, green culture, and 

environmental sustainability. Combining quantitative data with qualitative insights through a mixed -methods approach 

could provide a more comprehensive understanding of the intricate mechanisms at play. Incorporating objective m ea sures 

of environmental sustainability and green culture, such as energy consumption data or independent audits, could enhance 

the reliability of the results. Industry-specific investigations, acknowledging the unique challenges and opportunities each 

sector faces, would provide valuable insights. Lastly, incorporating perspectives from various stakeholders, including 

employees, managers, and external environmental experts, could enrich the research by offering a more comprehensive 

view of the impact of green HR practices on environmental sustainability within the industries of Pakistan.  

 

References 
[1] P. Yacob, L. S. Wong, and S. C. Khor, "An empirical investigation of green initiatives and environmental sustainability for 

manufacturing SMEs," Journal of Manufacturing Technology Management, vol. 30, no. 1, pp. 2-25, 2019.  

https://doi.org/10.1108/jmtm-08-2017-0153 

[2] L. A. Rahoo, S. A. Khan, M. A. Khan, K. Khan, and M. Memon, "Analysis of green HR practices in information technology 
industries of Pakistan," International Journal of Disaster Recovery and Business Continuity, vol. 11, no. 1, pp. 2105-2113, 

2020.  

[3] C. Sun, V. J. Shute, A. Stewart, J. Yonehiro, N. Duran, and S. D'Mello, "Towards a generalized competency model of 

collaborative problem solving," Computers & Education, vol. 143, p. 103672, 2020.  

https://doi.org/10.1016/j.compedu.2019.103672 
[4] A. Barrios, L. Steinfield, S. Appau, R. Gau, and C. A. Dadzie, "How does knowledge translation involving (Non) humans 

influence the adoption of climate change solutions? The case of nature-dependent prosumers," Journal of the Association for 

Consumer Research, vol. 8, no. 3, pp. 251-263, 2023.  https://doi.org/10.1086/724996 

https://doi.org/10.1108/jmtm-08-2017-0153
https://doi.org/10.1016/j.compedu.2019.103672
https://doi.org/10.1086/724996


  International Journal of Innovative Research and Scientific Studies, 7(2) 2024, pages: 852-862 

861 

[5] Punjab Government, Industries commerce and investment industries and commerce division. Lahore, Punjab: Government of 

the Punjab, 2020. 

[6] A. Waseem, J. Arshad, A. S. Farhat Iqbal, Z. Mehmood, and G. Murtaza, "Pollution status of Pakistan: A retrospective review 

on heavy metal contamination of water, soil, and vegetables," BioMed Research International, vol. 2014, pp. 1-29, 2014.  

https://doi.org/10.1155/2014/813206 
[7] H. M. Jerónimo, P. L. Henriques, T. C. De Lacerda, F. P. Da Silva, and P. R. Vieira, "Going green and sustainable: The 

influence of green HR practices on the organizational rationale for sustainability," Journal of Business Research, vol. 112, pp. 

413-421, 2020.  https://doi.org/10.1016/j.jbusres.2019.11.036 

[8] A. H. Khattak, K. Rahman, L. P. L. Cavaliere, M. Imran, B. Hussain, and M. F. Asadullah, "Linking GHRM with 

environmental performance: Importance role of task-related pro-environmental behaviour," Multicultural Education, vol. 7, no. 
5, pp. 155-163, 2021.  https://doi.org/10.5281/zenodo.4750671 

[9] A. Rawashdeh, "The impact of green human resource management on organizational environmental performance in Jordanian 

health service organizations," Management Science Letters, vol. 8, no. 10, pp. 1049-1058, 2018.  

https://doi.org/10.5267/j.msl.2018.7.006 

[10] L. Fang, S. Shi, J. Gao, and X. Li, "The mediating role of green innovation and green culture in the relationship between green 
human resource management and environmental performance," Plos One, vol. 17, no. 9, p. e0274820, 2022.  

https://doi.org/10.1371/journal.pone.0274820 

[11] S. Roscoe, N. Subramanian, C. J. Jabbour, and T. Chong, "Green human resource management and the enablers of green 

organisational culture: Enhancing a firm's environmental performance for sustainable development," Business Strategy and the 

Environment, vol. 28, no. 5, pp. 737-749, 2019.  https://doi.org/10.1002/bse.2277 
[12] G. Birindelli, A. P. Iannuzzi, and M. Savioli, "The impact of women leaders on environmental performance: Evidence on 

gender diversity in banks," Corporate Social Responsibility and Environmental Management, vol. 26, no. 6, pp. 1485-1499, 

2019.  https://doi.org/10.1002/csr.1762 

[13] N. Ahmad, Z. Ullah, M. Z. Arshad, H. waqas Kamran, M. Scholz, and H. Han, "Relationship between corporate social 

responsibility at the micro-level and environmental performance: The mediating role of employee pro-environmental behavior 
and the moderating role of gender," Sustainable Production and Consumption, vol. 27, pp. 1138-1148, 2021.  

https://doi.org/10.1016/j.spc.2021.02.034 

[14] R. Meinzen-Dick, C. Kovarik, and A. R. Quisumbing, "Gender and sustainability," Annual Review of Environment and 

Resources, vol. 39, no. 1, pp. 29-55, 2014.  

[15] J. Oláh, N. Aburumman, J. Popp, M. A. Khan, H. Haddad, and N. Kitukutha, "Impact of industry 4.0 on environmental 
sustainability," Sustainability, vol. 12, no. 11, p. 4674, 2020.  https://doi.org/10.3390/su12114674 

[16] P. K. Muisyo, S. Qin, T. H. Ho, and M. M. Julius, "The effect of green HRM practices on green competitive advantage of 

manufacturing firms," Journal of Manufacturing Technology Management, vol. 33, no. 1, pp. 22-40, 2022.  

https://doi.org/10.1108/jmtm-10-2020-0388 

[17] M. R. Ali and S. M. J. Iqbal, "Examining the mediating influence of green behavior on the impact of green HR practices on 
environmental sustainability," iRASD Journal of Management, vol. 4, no. 3, pp. 479-494, 2022.  

[18] M. Ud Din and A. Ahmad, "Environmental sustainability through green human resource management practices: An analyses of 

industries of Lahore, Pakistan," Journal of Positive School Psychology, vol. 7, no. 2, pp. 415-426, 2023.  

[19] A. A. Zaid, A. A. Jaaron, and A. T. Bon, "The impact of green human resource management and green supply chain 

management practices on sustainable performance: An empirical study," Journal of Cleaner Production, vol. 204, pp. 965-979, 
2018.  https://doi.org/10.1016/j.jclepro.2018.09.062 

[20] F. G. Gilal, Z. Ashraf, N. G. Gilal, R. G. Gilal, and N. A. Channa, "Promoting environmental performance through green 

human resource management practices in higher education institutions: A moderated mediation model," Corporate Social 

Responsibility and Environmental Management, vol. 26, no. 6, pp. 1579-1590, 2019.  https://doi.org/10.1002/csr.1835 

[21] S. Naz, S. Jamshed, Q. A. Nisar, and N. Nasir, Green HRM, psychological green climate and pro-environmental behaviors: An 
efficacious drive towards environmental performance in China. In Key Topics in Health, Nature, and Behavior . Cham, 

Switzerland: Springer Nature, 2022. 

[22] M. Dawwas, M. Allaymoun, and M. Alzgool, Enhancing green recruitment through implementing artificial intelligence: Zoho 

recruitment system. In Artificial Intelligence (AI) and Finance. Cham: Springer Nature Switzerland, 2023. 

[23] Y. Jehan, D. Hussai, M. Batool, and M. Imran, "Effect of green human resource management practices on environmental 
sustainability," International Journal of Human Capital in Urban Management, vol. 5, no. 2, pp. 153-164, 2020.  

[24] M. Nugroho, B. Cahyono, and R. H. Gunawan, "Model of green human resources behavior based on green behavior training, 

green competence, and affective commitment on green value," Global Review of Islamic Economics and Business, vol. 10, no. 

1, pp. 1-11, 2023.  

[25] P. Choudhary and A. Datta, "The significance of GHRM in fostering hospitality employees’ green creativity: A systematic 
literature review with bibliometric analysis," Journal of Information and Optimization Sciences, vol. 43, no. 7, pp. 1709-1720, 

2022.  https://doi.org/10.1080/02522667.2022.2128527 

[26] W. N. E. Samola, "The impact of green human resource management on employee performance," Jurnal Riset Ekonomi, 

Manajemen, Bisnis dan Akuntansi, vol. 10, no. 2, pp. 429-439, 2022.  https://doi.org/10.35794/emba.v10i2.40207 

[27] S. Tajdar, A. A. Ullah, J. Jahangir, and S. Ahmad, "Impact of green reward on sustainable performance through the mediating 
role of organizational citizen behavior: A study of hotel industry of Pakistan," International Journal of Business and 

Management Sciences, vol. 4, no. 2, pp. 89-108, 2023.  

[28] O. D. Adekoya, C. Mordi, and H. A. Ajonbadi, Green human resource management: An introduction. In Global Perspectives 

on Green HRM: Highlighting Practices Across the World. Cham: Springer Nature Switzerland, 2023. 

[29] J. Meng, M. Murad, C. Li, A. Bakhtawar, and S. F. Ashraf, "Green lifestyle: A tie between green human resource management 
practices and green organizational citizenship behavior," Sustainability, vol. 15, no. 1, p. 44, 2022.  

https://doi.org/10.3390/su15010044 

[30] M. N. S. Aron, K. S. Khoo, K. W. Chew, P. L. Show, W. H. Chen, and T. H. P. Nguyen, "Sustainability of the four generations 

of biofuels–a review," International Journal of Energy Research, vol. 44, no. 12, pp. 9266-9282, 2020.  

https://doi.org/10.1002/er.5557 

https://doi.org/10.1155/2014/813206
https://doi.org/10.1016/j.jbusres.2019.11.036
https://doi.org/10.5281/zenodo.4750671
https://doi.org/10.5267/j.msl.2018.7.006
https://doi.org/10.1371/journal.pone.0274820
https://doi.org/10.1002/bse.2277
https://doi.org/10.1002/csr.1762
https://doi.org/10.1016/j.spc.2021.02.034
https://doi.org/10.3390/su12114674
https://doi.org/10.1108/jmtm-10-2020-0388
https://doi.org/10.1016/j.jclepro.2018.09.062
https://doi.org/10.1002/csr.1835
https://doi.org/10.1080/02522667.2022.2128527
https://doi.org/10.35794/emba.v10i2.40207
https://doi.org/10.3390/su15010044
https://doi.org/10.1002/er.5557


  International Journal of Innovative Research and Scientific Studies, 7(2) 2024, pages: 852-862 

862 

[31] H. Bux, Z. Zhang, and N. Ahmad, "Promoting sustainability through corporate social responsibility implementation in the 

manufacturing industry: An empirical analysis of barriers using the ISM‐MICMAC approach," Corporate Social Responsibility 

and Environmental Management, vol. 27, no. 4, pp. 1729-1748, 2020.  https://doi.org/10.1002/csr.1920 

[32] A. Gill, B. Ahmad, and S. Kazmi, "The effect of green human resource management on environmental performance: The 

mediating role of employee eco-friendly behavior," Management Science Letters, vol. 11, no. 6, pp. 1725-1736, 2021.  
https://doi.org/10.5267/j.msl.2021.2.010 

[33] W. Yu, R. Chavez, M. Feng, C. Y. Wong, and B. Fynes, "Green human resource management and environmental cooperation: 

An ability-motivation-opportunity and contingency perspective," International Journal of Production Economics, vol. 219, pp. 

224-235, 2020.  https://doi.org/10.1016/j.ijpe.2019.06.013 

[34] Y. J. Kim, W. G. Kim, H.-M. Choi, and K. Phetvaroon, "The effect of green human resource management on hotel employees’ 
eco-friendly behavior and environmental performance," International Journal of Hospitality Management, vol. 76, pp. 83-93, 

2019.  https://doi.org/10.1016/j.ijhm.2018.04.007 

[35] S. K. Singh, M. Del Giudice, R. Chierici, and D. Graziano, "Green innovation and environmental performance: The role of 

green transformational leadership and green human resource management," Technological Forecasting and Social Change, 

vol. 150, p. 119762, 2020.  https://doi.org/10.1016/j.techfore.2019.119762 
[36] Y. Agyabeng-Mensah, E. Ahenkorah, E. Afum, A. N. Agyemang, C. Agnikpe, and F. Rogers, "Examining the influence of 

internal green supply chain practices, green human resource management and supply chain environmental cooperation on firm 

performance," Supply Chain Management: An International Journal, vol. 25, no. 5, pp. 585-599, 2020.  

https://doi.org/10.1108/scm-11-2019-0405 

[37] S. Sharma, G. Prakash, A. Kumar, E. K. Mussada, J. Antony, and S. Luthra, "Analysing the relationship of adaption of green 
culture, innovation, green performance for achieving sustainability: Mediating role of employee commitment," Journal of 

Cleaner Production, vol. 303, p. 127039, 2021.  https://doi.org/10.1016/j.jclepro.2021.127039 

[38] J. J. García-Machado and M. Martínez-Ávila, "Environmental performance and green culture: The mediating effect of green 

innovation. An application to the automotive industry," Sustainability, vol. 11, no. 18, p. 4874, 2019.  

https://doi.org/10.3390/su11184874 
[39] Y. S. Rizvi and R. Garg, "The study of green human resource management practices in Indian organisations and its relationship 

with green culture and environmental performance," International Journal of Environment, Workplace and Employment, vol. 

6, no. 3, pp. 234-258, 2021.  https://doi.org/10.1504/ijewe.2021.10043364 

[40] P. Aggarwal and T. Agarwala, "Relationship of green human resource management with environmental performance: 

Mediating effect of green organizational culture," Benchmarking: An International Journal, vol. 30, no. 7, pp. 2351-2376, 
2023.  https://doi.org/10.1108/bij-08-2021-0474 

[41] R. Chaudhary, "Green human resource management and employee green behavior: An empirical analysis," Corporate Social 

Responsibility and Environmental Management, vol. 27, no. 2, pp. 630-641, 2020.  https://doi.org/10.1002/csr.1827 

[42] O. Bazel‐Shoham, S. M. Lee, S. Munjal, and A. Shoham, "Board gender diversity, feminine culture, and innovation for 

environmental sustainability," Journal of Product Innovation Management, 2023.  https://doi.org/10.1111/jpim.12672 
[43] I. M. A. F. K. B. Ahmad, SME mapping sector in Pakistan: The policy framework, opportunities and constraints . Lahore: 

Pakistan Institute of Development Economics, 2021. 

[44] M. U. Shehzad, J. Zhang, M. Dost, M. S. Ahmad, and S. Alam, "Knowledge management enablers and knowledge 

management processes: A direct and configurational approach to stimulate green innovation," European Journal of Innovation 

Management, vol. 27, no. 1, pp. 123-152, 2024.  https://doi.org/10.1108/ejim-02-2022-0076 
[45] S. Ren, G. Tang, and S. E Jackson, "Green human resource management research in emergence: A review and future 

directions," Asia Pacific Journal of Management, vol. 35, pp. 769-803, 2018.  https://doi.org/10.1007/s10490-017-9532-1 

[46] J. Tosti-Kharas, E. Lamm, and T. E. Thomas, "Organization or environment? Disentangling employees’ rationales behind 

organizational citizenship behavior for the environment," Organization & Environment, vol. 30, no. 3, pp. 187-210, 2017.  

https://doi.org/10.1177/1086026616668381 
[47] C.-H. Wang, "How organizational green culture influences green performance and competitive advantage: The mediating role 

of green innovation," Journal of Manufacturing Technology Management, vol. 30, no. 4, pp. 666-683, 2019.  

https://doi.org/10.1108/JMTM-09-2018-0314 

 

 

 

 

 

 

https://doi.org/10.1002/csr.1920
https://doi.org/10.5267/j.msl.2021.2.010
https://doi.org/10.1016/j.ijpe.2019.06.013
https://doi.org/10.1016/j.ijhm.2018.04.007
https://doi.org/10.1016/j.techfore.2019.119762
https://doi.org/10.1108/scm-11-2019-0405
https://doi.org/10.1016/j.jclepro.2021.127039
https://doi.org/10.3390/su11184874
https://doi.org/10.1504/ijewe.2021.10043364
https://doi.org/10.1108/bij-08-2021-0474
https://doi.org/10.1002/csr.1827
https://doi.org/10.1111/jpim.12672
https://doi.org/10.1108/ejim-02-2022-0076
https://doi.org/10.1007/s10490-017-9532-1
https://doi.org/10.1177/1086026616668381
https://doi.org/10.1108/JMTM-09-2018-0314

