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Abstract
This study examines how green recruitment, green training, green compensation, and green leadership influence environmental sustainability through employees’ green work commitment. Using a quantitative cross-sectional survey of 407 employees working in international organizations in the IT, manufacturing, and education sectors in Pakistan and Uzbekistan, the study estimates a mediation model in SmartPLS 4. The model tests 13 hypotheses, comprising nine direct effects and four indirect effects through green work commitment. Findings show that green recruitment, green training, green compensation, and green leadership positively influence green work commitment, and green work commitment positively influences environmental sustainability. The direct effects of the antecedent variables on environmental sustainability are not statistically significant, whereas the indirect effects through green work commitment are significant, indicating full mediation. This study is meaningful because it shows that the mechanism that links green HRM practices to green environmental sustainability outcomes is green work commitment of employees. It demonstrates that employee buy-in and commitment to organizational sustainability efforts are more likely to be effective when they are ingrained in their daily practices. This study contributes to the sustainability literature by integrating leadership and GHRM practices within a single employee-commitment framework in two emerging-market contexts. Limitations include the cross-sectional design, self-reported data, and non-probability sampling.
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1 Introduction
In an era where companies are increasingly under pressure from regulations, stakeholder demands, and environmental degradation risks, environmental sustainability has emerged as a key strategic priority [1]. In the organizational context, HR policies and practices, and leadership behaviours, are a pivotal factor in enabling the creation of near-day-to-day behaviours by employees in the pursuit of high-level sustainability goals [2]. The package of HR policies and practices that support pro-ecological activities is defined as Green Human Resource Management (GHRM), while the behaviors of leaders that promote eco-activity is called green leadership, and both are considered as crucial tools to reach organizational environmental sustainability [3]. However, how these interventions affect sustainability outcomes is not well studied, especially in emerging-market settings where institutional and cultural contexts are important drivers of organizational reactions to environmental issues [4].
Organizations must priorities environmental sustainability in the quickly evolving world of today due to mounting stakeholder pressure, regulatory restrictions, and public concern about ecological deterioration [5-7]. In this study, Green Human Resource Management refers specifically to three HR practices: green recruitment, green training, and green compensation. Green leadership is modeled as a distinct leadership construct rather than as a sub dimension of GHRM. Organizations have come to rely on the pro-environmental behaviours of their workers as a key component of their environmental sustainability management. The relationship between human resource practices/leadership and employees' pro- environment behaviours has become an important part of environmental sustainability in organizations. This study explores the effect of four green HRM practices (green recruitment, green training, green compensation, and green leadership) on employee green work commitment and subsequently on the organizational environmental sustainability [8, 9]
    Previous studies have found associations between different HR practices and leadership dimensions with different sustainability outcomes, and evidence is segmentalized. Research indicates that green HRM activities can increase awareness and skills and green leadership can exemplify and reaffirm sustainable values [10, 11]. To date, however, the literature has not provided a clear, empirically tested mechanism connecting these practices to environmentally sustainable outcomes, particularly in emerging-market settings with institutional pressures and organizational capacities that are different from those of developed markets [8, 12].
    This distinction is important because the study examines how these HR practices and leadership jointly shape green work commitment and, through that mechanism, environmental sustainability. Adopting these practices by themselves, however, is frequently insufficient to provide noticeable, quantifiable improvements in environmental performance.  These programs' efficacy often depends on whether they encourage employees to truly commit to a psychological state that connects policy to practice [13, 14].  The urgent need to evaluate experimentally how GHRM and green leadership, both independently and in combination, contribute to employee green work commitment and how that commitment mediates the effect on real environmental sustainability results is addressed in this study. GHRM describes how traditional HR procedures are modified to support environmental goals. This includes green hiring (hiring employees who value sustainability), green training (developing eco-competence), and green remuneration (rewarding green behaviour).  Similarly, executives that genuinely model and encourage sustainability within the company are at the heart of green leadership [15, 16]. 
   As more and more research emerges and confirms that the relationship between green HRM and pro-environmental outcomes is positive, the potential causal pathway is still ambiguous. Existing research typically considers practices or leadership as alone predictive, leading to inconsistent results and low generalizability. Furthermore, most of the evidence is from developed countries, with a lack of understanding regarding the relationships in emerging-market settings where institutions and culture are different. This study therefore questions that employee green work commitment has a mediating role between green recruitment and green training, green compensation and green leadership and organizational environmental sustainability in Pakistan and Uzbekistan, whether managers should focus on structuring policies or structuring investments in order to create a commitment in their employees regarding environmental sustainability.
There are problems that the study dealing with. As it embeds GHRM practices and green leadership in a unified employee level approach to understanding the impact of HR and leadership interventions together on environmental sustainability. Further, it empirically tests the mediating psychological mechanism between these antecedents and organizational environmental outcomes: green work commitment. By examining the relationships of these international organizations in the IT, manufacturing, and education sectors in Pakistan and Uzbekistan, the focus is on organizations that are functioning in emerging-market environments with differing environmental priorities and organizational capacity. These paths in these settings can be helpful in theory and practice for companies aiming to adopt sustainable strategies in a successful and scalable manner.
   Although GHRM and green leadership have been conceptually integrated in management literature, empirical research indicates that organisations often find it difficult to translate policy into quantifiable results. This discrepancy presents a serious issue: although green leadership and GHRM have good intentions, they cannot provide sustainability on their own unless they successfully alter the underlying motivation and attitudes of employees. There are currently few empirical studies in the literature that thoroughly examine how GHRM and green leadership affect performance and, crucially, whether their main effects are direct or primarily stem from employee dedication to green work.  
The influence of HRM on environmental behaviour motivation and culture is supported by empirical data. In order to promote climate and legitimacy for sustainability, green leadership emphasises role modelling, advocacy, and rewarding green behaviour. It is based on transformational and ethical leadership theory [17-20]. Although the components of GHRM, green leadership, and commitment have been examined individually and in pairs, there remains a deficiency of comprehensive models, particularly in non-Western, emerging market contexts, that empirically assess the complete mediation of green work commitment in the relationship among GHRM, green leadership, and sustainability.  This disparity drives the present investigation.
   Similarly, if we talked about the green work commitment then it is the voluntary commitment and alignment of employees with the green initiatives of the organisation.  High commitment is influenced by green leadership and GHRM and is associated with greater participation in pro-environmental behaviours at work [1]. According to recent studies, empirically tested integrative models that describe how leadership and GHRM work through psychological states like commitment to promote sustainability are needed. This study has a unique purpose to ascertain the relationship of GHRM and green leadership with green work commitment and environmental sustainability.
1.1 Research Questions
1. How do GHRM practices (green recruitment, training, compensation) and green leadership influence employee green work commitment?
2. Does employee green work commitment mediate the relationship between GHRM, green leadership, and environmental sustainability?
1.2 Research Objectives
1. To empirically examine the effects of green HRM and leadership on employee work commitment and environmental sustainability.
2. To establish whether commitment mediates the relationship between GHRM/leadership and sustainability.
2 Literature Review
2.1 Green Human Resource Management (GHRM)
 In order to encourage sustainability inside the company, green human resource management (GHRM) incorporates environmental management into HR policies, practices, and strategies [21].  HR is a key lever in converting sustainability ambitions into employee behaviours and organisational practices, as GHRM expands the traditional HRM mandate beyond productivity and compliance to include ecological objectives [22]. Green recruitment assumes that organizations must attract individuals whose values align with sustainability objectives. At a broader level, talent attraction is influenced by economic opportunities, policy incentives, and quality of life factors shaping migration and employment decisions [23]. In order to promote a green culture generally, effective GHRM involves coordinating a variety of HR initiatives rather than focusing on discrete activities.
GHRM is a set of HR policies and practices (green recruitment, green training and green compensation), as well as green leadership, designed to stimulate the pro-environmental behaviour of employees and to incorporate sustainability in their day-to-day jobs [10]. There are empirical connections between individual GHRM practices or leadership and environmental outcomes, although three limitations limit the ability of the field to explain and practically influence the environment [9].
One of the first things that is not examined is the mechanisms. Waseem, Mirza [8], Hoang, Pham [10], Amrutha and Geetha [23], de Souza Moraes, Jabbour [24], Lahbar, Ullah [25], Iyer [26] most studies find correlation but fail to test the psychological processes at the employee level (e.g., employee commitment, employee identity, habits) that potentially explain the link between HR practices, leadership and sustained behavioural change. Second, there is some inconsistency with regard to findings of direct effects. The mixed or null direct effect from GHRM to environmental performance could be due to the presence of mediators that were not included, or to the context-dependency of the relationships, making managerial guidance less clear. Third, it is context‑biased and literature is fragment: research often focuses on individual practices separately, addresses leadership separately from HRM, and uses samples from developed countries, the result of which is that comparative literature and generalizability is limited to emerging markets.
These gaps motivate our research questions. RQ1 seeks to answer how the practices of GHRM and green leadership impact employee green work commitment, which, it is noted, was overlooked in the literature and requires multiple practices to be compared. Based on the inconsistent direct effects results and to test the mediation of the relationship between GHRM/leadership and environmental sustainability in underexamined emerging market contexts like Pakistan and Uzbekistan, RQ2 asked whether the commitment of the employees to green work was the intervening step between GHRM/leadership and environmental sustainability.
   Further, systems of rewards and recognition that specifically encourage and reward ecologically conscious behaviour make up green compensation [27]. Financial incentives, public recognition, or non-monetary rewards linked to sustainability accomplishments are examples of practices. By making pro-environmental actions not only desirable but also advantageous, green compensation is thought to influence employee motivation, drawing on anticipation and reinforcement theory [28].  Employee involvement with sustainability is likely to rise when they see a clear connection between their green initiatives and material rewards [29].  To prevent "crowding out" genuine commitment, several academics caution that pay should enhance intrinsic motivation rather than take its place [30].
   Furthermore. green recruitment is the process of integrating environmental principles into employment procedures in order to draw in, choose, and train applicants who exhibit a personal dedication to sustainability [30]. Green recruitment, which has its roots in person-organization fit theory, makes the assumption that workers who share environmental values are more likely to embrace, support, and maintain green projects [31].  Businesses can lessen reluctance to change and "seed" a culture of high green work commitment by highlighting sustainability during the advertising, interview, and selection phases [6].  According to research, new hires risk disillusionment or disengagement if recruiting is not followed up with supportive measures (training, encouragement).
   Moreover, Formal and informal learning exercises that improve workers' attitudes, abilities, and understanding of sustainable work practices are referred to as "green training" [32]. Training is essential for giving staff members the skills they need to implement sustainability projects and establish green practices as standard procedure [33, 34].  According to social learning theory, when workers observe and take part in group learning and problem-solving, they are more likely to adopt green practices [35].  Research indicates that green training has a cumulative effect that shapes attitudes in addition to skills, leading to a greater psychological commitment to green objectives [21].
2.2 Green Leadership
 Green leadership is the term that is used to define the activities, principles, and decisions of leaders that are concerned about the sustainability of the environment [36]. Green leaders encourage, enfranchise, and authorise sustainability of all organisational levels. They rely on transformational and ethical leadership models in their theory [37]. By demonstrating an example of green behaviour and including eco-targets in strategic vision, leaders can convey to employees that sustainability is a value practiced and a priority. Moreover, the green leadership shapes the psychological climate a situational impression that affects the perceptions of the employees regarding HRM programs as well as promotes green work commitment [38].
  Existing research tends to focus on the behavioral dimensions of green leadership, however, little attention is paid to the use of technological mechanisms, business intelligence and information systems to implement sustainability in complex organizations [11, 24, 39]. Thus it offers a critical meso level analysis of the process of how leaders establish internal employee commitment (RQ 1). Moreover, the link between leadership and macro-organizational outcomes is not widely researched, so this study focussed on 'Green Work Commitment' as an explicit psychological link needed to translate top down goals into bottom up action (RQ 2). Green leadership is therefore being seen as the most important "culture bridge" between institutional green structures and individual employee green buy-in, and how this leadership dynamic connects with formalised organizational reward systems such as Green Compensation.
   An example of environmental awareness by leaders through vision, action, and everyday activity is green leadership, which is both symbolic and substantive agents of change [40]. Green leaders encourage the staff based on the transformational theory of leadership by communicating a compelling sustainability vision, modelling expected behaviours, mentally stimulating, and giving personalised support. It has been recently discovered that green leadership is more effective at the level of sustainability because it promotes the positive form of sustainability culture and the enhancement of the sustainability agenda credibility [41].
 2.3 Employee Green Work Commitment
Psychological attachment and internalisation of organisational environmental ideals by employees are referred to as the green work commitment and manifests in form of proactive, continued and voluntary the green behaviours [42].
   The existing studies on green work commitment tend to describe this construct as a psychological state, and do not adequately consider that green work commitment is a behavioral mechanism in action in technologically complex and data-driven work environments. In certain fields such as IT, education, or manufacturing, green commitment cannot be developed without the help of reinforcing digital literacy and structured tracking systems within the organization [10, 11, 43]. This study aims to fill this important gap by exploring the strategic influences of green work commitment, such as green leadership and green HRM practices (RQ 1). Moreover, this framework goes beyond simply taking the direct, unmediated route from organizational policies to macro-environmental outcomes, and instead introduces green work commitment as the crucial missing psychological bridge (RQ 2). This study confirms its focus by showing that employee buy-in is the meso-level key driver that ultimately converts top-down administrative designs into measurable, daily sustainable actions, thus paving the way for assessing the ultimate dependent variable, that of “environmental sustainability”.
   This type of psychological buy-in, according to the commitment theory, transforms leadership and HRM cues into voluntarily maintained action [10]. Good commitment of green work enhances the chances of an employee to contribute to environmental cause, engage to come up with eco-solutions, and encourage bottom-up innovation. Scholarship posits dedication to be the greatest facilitator between organisational performance and the leadership/policy [10].
 2.4 Environmental Sustainability
Environmental sustainability, in organisations, is the capacity to keep functioning profitably and minimizing the negative impact on the environment; it is typically shown by decreased waste, resource utilisation, emissions, and enhanced ecological image [10]. In contemporary definitions, environmental sustainability refers to the perceived, measurable effect of systemic interventions (as in the case of green leadership and GHRM practices) and psychological processes (as in the case of employee engagement) that are able to transform intention into action [44].
   Environmental sustainability is a topic of great importance and urgency, but conventional organizational studies tend to focus on self-reported perceptions of success in the area of the environment without basing these perceptions on objective operational facts [3, 8, 32, 43]. Structured meso-level sustainability systems like corporate environmental accounting and reporting can play a pivotal role in verifying green outcomes: especially in emerging markets such as Pakistan and Uzbekistan. To identify environmental sustainability as an outcome, which has to be explicitly pushed through the fully mediated path of employee green work commitment (RQ 2), this study fills this gap. This work offers a comprehensive theoretical analysis and a range of recommendations for organisations on how to effectively manage their human capital and technology governance to attain meaningful environmental performance, while also introducing a fresh multi-sector view to the literature of sustainability.
   Green work commitment is a psychological binding and attachment of the employees to the sustainability goals of the organization [45]. The idea of commitment is developed by research works on organisational behaviour, especially social exchange theory, according to which employees develop their commitment when they perceive organisational support of sustainability, value congruence, and opportunities of meaningful interaction [46]. Intense commitment to green work will be associated with an increased willingness to engage in voluntary green behavior, promote environmental efforts, and overcome implementation challenges [47].
2.5 Theoretical Background
This study is grounded in four complementary theoretical lenses. Social Exchange Theory explains why employees reciprocate organizational support for sustainability with stronger green work commitment [48]. Person–Organization Fit explains why recruitment practices that select applicants whose values align with environmental goals should strengthen commitment [49]. AMO Theory explains how green training develops ability, green compensation enhances motivation, and green leadership creates opportunities and support for pro-environmental action [33]. Transformational Leadership Theory explains why leaders who communicate a credible sustainability vision and model green behavior can strengthen employees’ internal commitment to environmental objectives [18].
Based on this integrated logic, we propose that green compensation, green recruitment, green training, and green leadership positively affect green work commitment (H1–H4). We further propose that green work commitment positively affects environmental sustainability (H5). Because prior literature also suggests that HR systems and leadership can influence organizational sustainability outcomes directly, we retain direct paths from green compensation, green recruitment, green training, and green leadership to environmental sustainability (H6–H9). Finally, we test whether green work commitment mediates the relationships between each antecedent variable and environmental sustainability (H10–H13).
The basis of his study is four theoretical lenses that are complementary to each other. Social Exchange Theory is used to describe the relationship between organizational support for sustainability (in terms of the practice of GHRM and leadership), employee attachment and effort, and green work commitment [43]. Person–Organization Fit theory explains why green recruitment, which involves matching candidates' values to environmental values, leads to increased commitment, and decreases value dissonance. The ability–motivation–opportunity (AMO) theory offers a practical framework: green training develops ability, green compensation increases motivation, and green leadership creates opportunities and resources for pro-environmental actions to be implemented. Last but not least [8], Transformational Leadership Theory suggests that leaders who create an inspiring vision for sustainability and demonstrate green behavior contribute to the internalization of sustainability values, thus strengthening employees' commitment to green work [8]. These lenses provide the foundation as to why GHRM practices and leadership can impact employee commitment and how employee commitment can drive long-term organizational environmental outcomes.
   Academic consensus also cautions against ignoring these factors: HRM frameworks devoid of genuine leadership could be written off as "greenwashing".  Pro-green staff may experience cognitive dissonance or fatigue as a result of leadership that lacks enabling mechanisms [50].  Forming a "green coalition" with HRM and leaders yields the best sustainability results, with dedication serving as the primary driver [51]. 
   Recent empirical syntheses and meta-analyses (2023–2025) were highlighted by different researchers. The necessity of “fit” and follow-through organizations must hire for values and then maintain that alignment via ongoing managerial and systemic support. The central role of green work commitment as a mediator between HRM/leadership and sustainability. The trend toward multi-level models that recognize micro (individual commitment), meso (team/leadership), and macro (policy/outcomes) dynamics [4].
   The confluence of Social Exchange Theory (SET), Person–Organization Fit (P–O Fit), Ability-Motivation-Opportunity (AMO) Theory, and Transformational Leadership Theory forms the conceptual basis of this study [52].  According to SET, workers who witness positive organisational behaviors like targeted green pay, training, and hiring feel compelled to respond with favourable attitudes and actions, particularly by forging a strong commitment to environmental projects [6, 53, 54]. The idea that employees' intrinsic motivation and likelihood of maintaining a commitment to green work are increased when they are hired and chosen based on how well their personal green values align with those of the company is further supported by P-O Fit theory  [8, 49].  Using the AMO framework, green leadership guarantees that employees have the opportunity and environment to participate, green training develops the capacity to act sustainably, and green compensation boosts motivation all of which collectively promote greater green commitment and action [55]. By motivating and empowering their staff, leaders who convey a compelling sustainability vision and serve as genuine role models strengthen this commitment, according to transformational leadership theory [43]. The psychological mechanism that converts organisational strategies into real advances in environmental sustainability is thus fostered by green HRM and leadership practices, which in turn foster green work commitment.
2.6 Research framework
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Fig. 1 The research framework showing a mediation model in which green recruitment, green training, green compensation, and green leadership predict environmental sustainability directly and indirectly through green work commitment.
3 Methodology
A quantitative, cross-sectional survey research design is used in this study to investigate the connections between environmental sustainability, green leadership, green work commitment, and green human resource management (GHRM) practices in multinational corporations.  The cross-sectional survey approach is ideal for modelling intricate, conjectured linkages and mediation pathways because it allows for the collecting and analysis of standardised data from a diverse group of organisational personnel at one particular moment in time [56-58]. Employees of international companies with offices in Pakistan and Uzbekistan make up the study's target group.  In order to guarantee pertinent visibility among potential participants, these organisations were specially selected for their active implementation of sustainability programs and formal green HRM practices.  The study sample consisted of workers in managerial and non-managerial roles who encounter GHRM practices (such green hiring, training, and pay) and green leadership in their day-to-day work [59].
   The final analytical sample comprised 407 employees. Participants were employees in managerial and non-managerial roles working in international organizations with exposure to sustainability initiatives and formal green HRM practices. Purposive sampling was used to recruit respondents who could meaningfully evaluate green recruitment, green training, green compensation, green leadership, green work commitment, and environmental sustainability. According to the eligibility requirements, participants had to: Work for companies known for their emphasis on sustainability, Have firsthand experience with GHRM and green leadership techniques, Capable of evaluating their own dedication to green work and the environmental sustainability results of their place of employment [60, 61]. Purposive (judgemental) sampling was used in the investigation.  In order to guarantee that only informed participants those with pertinent expertise and close proximity to the research setting (exposure to GHRM and green leadership) were included, this non-probability sampling technique was chosen.  Coordinators of sustainability programs and organisational connections extended invitations to staff members to take part [60, 61].
   Given the differences in terms of institutional strength, HRM maturity, cultural norms and resource constraints, Pakistan and Uzbekistan present a less explored but informative setting to test GHRM and green leadership. This lower‑middle‑income country has a large and growing IT, manufacturing and education sector; environmental regulation introduced in the 1990s but enforcement is poor; HRM practices are heterogeneous across firms; high power distance can magnify leader influence—conditions which may favour low‑cost, behaviour based solutions (selection, training, symbolic rewards) rather than expensive technical fixes (World Bank.; Pakistan EPA). Uzbekistan, which is a transitioning upper‑middle‑income economy with rapidly growing manufacturing and services sectors and internationally more extensive foreign investment; environmental governance is strongly centralized, HRM professionalising but uneven, and hierarchical norms could further the scope of leader-driven initiatives through forays into state-led structural change (World Bank; Uzbekistan State Committee for Ecology). Such contextual differences would condition the conceptual model (a) enhancing the mediation of green work commitment where there are weak regulatory enforcement and resources (employee commitment serves as a substitute for formal compliance), (b) changing which GHRM practices matter most—structured practices such as training and compensation may matter most in firms with higher HRM maturity, while green recruitment may be relatively more important where HR functions are informal, c) strengthening green leadership effects in high power‐distance or centralized organizations. As for how these boundary conditions can be tested, we propose a measurement of perceived institutional enforcement and firm HRM maturity, leadership salience/power distance and resource constraints (using a combination of respondent items, as well as secondary indices such the Environmental Performance Index or World Bank governance indicators) followed by multi‑group PLS and moderated‑mediation analyses (e.g., Pakistan vs Uzbekistan; high vs low HRM maturity) to analyze how mediation effects differ across contexts.
   A questionnaire was used to collect data and it was spread through online link. Using validated scales from recent literature, all constructs green work commitment, green leadership, green compensation, green recruitment, green training, and environmental sustainability were assessed using a five-point Likert scale, with 1 denoting strongly disagree and 5 denoting strongly agree [62-64]. Before being fully administered, the instrument was examined for clarity and piloted for dependability.
   PLS-SEM was conducted in SmartPLS 4 because the study estimates a multi-path mediation model and aims to explain and predict environmental sustainability through several latent constructs simultaneously [56, 65]. The analysis assessed internal consistency, convergent validity, discriminant validity, collinearity, and the significance of direct and indirect effects using bootstrapping [50,54]. 
The evaluation of the measurement model comprised assessments for discriminant validity (HTMT < 0.85), convergent validity (AVE > 0.66), and internal consistency (Cronbach's alpha, composite reliability > 0.90). Direct, indirect (mediated), and total effects were estimated as part of the structural model assessment process. Bootstrapping (5,000 samples) was used to determine significance, and path coefficients, t-values, p-values, and 95% bias-corrected confidence intervals were reported.  R-squared (with environmental sustainability R²= 0.65), SRMR, and collinearity diagnostics were used to assess the model's quality.  All ethical guidelines were followed, including those pertaining to data security, anonymity, and informed permission.
Table 1 Descriptive Statistics and Reliability
	
	Mean
	SD
	Cronbach’s Alpha
	Composite Reliability
	AVE

	Green Compensation
	4.12
	0.77
	0.89
	0.92
	0.68

	Green Recruitment
	4.25
	0.68
	0.91
	0.93
	0.72

	Green Training
	4.02
	0.80
	0.88
	0.91
	0.66

	Green Leadership
	4.11
	0.75
	0.90
	0.94
	0.71

	Green Work Commitment
	4.21
	0.70
	0.91
	0.94
	0.73

	Environmental Sustainability
	4.20
	0.76
	0.92
	0.95
	0.78



4 Findings of study
4.1 Measurement Model
Excellent psychometric qualities were shown by all of the model's latent constructs, validating the measuring model's suitability.  Cronbach's alpha values were consistently above 0.85 and composite reliability was consistently over 0.90, indicating strong reliability for all variables and it is mentioned in the above Table 1.  Since every average variance extracted (AVE) value was higher than 0.66, convergent validity was proven.  When the HTMT ratio was less than 0.85, discriminant validity was confirmed.  These findings guarantee trust in the reliability and consistency of the structural model's constructs.
4.2 Structural Model: Direct Effects and Hypothesis Testing
Important trends regarding the function of Green HRM and leadership practices were found by PLS-SEM analysis of the direct effects; these are all shown in Table 2 stated below. Green leadership (β = 0.13, t = 1.30, p = 0.19; CI [–0.08, 0.32]), green training (β = 0.06, t = 0.71, p = 0.48; CI [–0.10, 0.23]), green recruitment (β = 0.06, t = 1.05, p = 0.30; CI [–0.06, 0.18]), and green compensation did not have a direct impact on environmental sustainability (β = –0.06, t = 0.70, p = 0.48; CI [–0.20, 0.13]).  H6–H9 are therefore not supported.
   On the other hand, green work commitment was positively impacted by all of these factors.  Commitment was significantly influenced by green leadership (β = 0.24, t = 3.87, p < 0.001), green training (β = 0.22, t = 3.25, p = 0.001), green compensation (β = 0.21, t = 3.61, p < 0.001), and green recruitment (β = 0.30, t = 4.43, p < 0.001).  H1–H4 are therefore supported.
    The most significant predictor of environmental sustainability was, by far, green labour commitment itself (β = 0.65, t = 6.68, p < 0.001; CI [0.45, 0.84]), supporting H5.
Table 1 Direct Effects and Hypothesis Testing
	Pathway
	Β
	t
	p
	95% CI
	Hypothesis
	Status

	Green Compensation → Green Work Commitment
	0.21
	3.61
	<0.001
	[0.10, 0.32]
	H1
	Supported

	Green Leadership → Green Work Commitment
	0.24
	3.87
	<0.001
	[0.12, 0.36]
	H2
	Supported

	Green Recruitment → Green Work Commitment
	0.30
	4.43
	<0.001
	[0.17, 0.43]
	H3
	Supported

	Green Training → Green Work Commitment
	0.22
	3.25
	0.001
	[0.08, 0.35]
	H4
	Supported

	Green Work Commitment → Environmental Sustainability
	0.65
	6.68
	<0.001
	[0.45, 0.84]
	H5
	Supported

	Green Compensation → Environmental Sustainability
	-0.06
	0.70
	0.48
	[–0.20, 0.13]
	H6
	Not Supported

	Green Leadership → Environmental Sustainability
	0.13
	1.30
	0.19
	[–0.08, 0.32]
	H7
	Not Supported

	Green Recruitment → Environmental Sustainability
	0.06
	1.05
	0.30
	[–0.06, 0.18]
	H8
	Not Supported

	Green Training → Environmental Sustainability
	0.06
	0.71
	0.48
	[–0.10, 0.23]
	H9
	Not Supported



4.3 Mediation Analysis: Indirect Effects (H10–H13)
Mediation analysis confirmed that green work commitment is the exclusive mechanism by which GHRM practices and leadership impact organizational sustainability. All specific indirect effects were positive and significant. Green Compensation → Commitment → Sustainability: β = 0.135, t = 3.07, p = 0.002, CI [0.06, 0.23]. Green Leadership → Commitment → Sustainability: β = 0.156, t = 3.31, p < 0.001, CI [0.08, 0.26]. Green Recruitment → Commitment → Sustainability: β = 0.194, t = 3.43, p < 0.001, CI [0.09, 0.31]. Green Training → Commitment → Sustainability: β = 0.146, t = 3.23, p = 0.001, CI [0.06, 0.23]. This confirms full mediation for H10–H13: none of the direct paths (H6–H9) were significant, and all indirect paths through green work commitment were significant.
Table 2 Mediation (Indirect Effects)
	Pathway
	Β
	t
	p
	95% CI
	Hypothesis
	Status

	Green Compensation → Green Work Commitment → Sustainability
	0.135
	3.07
	0.002
	[0.06, 0.23]
	H10
	Supported

	Green Leadership → Green Work Commitment → Sustainability
	0.156
	3.31
	<0.001
	[0.08, 0.26]
	H11
	Supported

	Green Recruitment → Green Work Commitment → Sustainability
	0.194
	3.43
	<0.001
	[0.09, 0.31]
	H12
	Supported

	Green Training → Green Work Commitment → Sustainability
	0.146
	3.23
	0.001
	[0.06, 0.23]
	H13
	Supported



   Combining direct and indirect effects, green recruitment (total β = 0.26, t = 2.99, p = 0.003, CI [0.08, 0.41]) and green leadership (total β = 0.29, t = 2.76, p = 0.006, CI [0.09, 0.46]) were the strongest overall drivers of environmental sustainability, primarily due to their mediation through commitment. Green training (total β = 0.21, t = 2.21, p = 0.027) and green compensation (total β = 0.07, t = 0.78, p = 0.44) had lesser but positive total effects.
Table 3 Total Effects
	Pathway
	Total β
	t
	p
	95% CI
	Significance

	Green Recruitment → Sustainability
	0.26
	2.99
	0.003
	[0.08, 0.41]
	Strong, significant

	Green Leadership → Sustainability
	0.29
	2.76
	0.006
	[0.09, 0.46]
	Strong, significant

	Green Training → Sustainability
	0.21
	2.21
	0.027
	[0.06, 0.33]
	Modest, significant

	Green Compensation → Sustainability
	0.07
	0.78
	0.44
	[–0.09, 0.29]
	Not significant



4.4 Model Fit and Explained Variance
The structural model explained 65% of the variance in environmental sustainability (R² = 0.652). This level of explanatory power is exceptional among organizational sustainability studies, supporting the robustness and practical value of the proposed full mediation model.
   Overall, the results show that green HRM activities and green leadership are effective in increasing the environmental sustainability, only when they contribute to green work commitment. Direct policy or leadership interventions cannot be seen in isolation and only when they are internalized by employees, translated into daily, committed sustainable action will the real progress be experienced.
4.5 Hypotheses and Testing Status
Table 4 Hypotheses and Testing Status
	Hypothesis
	Pathway
	Coefficient (β)
	t-value
	p-value
	95% CI
	Status

	H1
	Green Compensation → Green Work Commitment
	0.207
	3.61
	0.0003
	[0.10, 0.32]
	Supported

	H2
	Green Leadership → Green Work Commitment
	0.239
	3.87
	0.0001
	[0.12, 0.36]
	Supported

	H3
	Green Recruitment → Green Work Commitment
	0.297
	4.43
	<0.0001
	[0.17, 0.43]
	Supported

	H4
	Green Training → Green Work Commitment
	0.223
	3.25
	0.0012
	[0.08, 0.35]
	Supported

	H5
	Green Work Commitment → Environmental Sustainability
	0.652
	6.68
	<0.0001
	[0.45, 0.84]
	Supported

	H6
	Green Compensation → Environmental Sustainability
	–0.060
	0.70
	0.48
	[–0.20, 0.13]
	Not Supported

	H7
	Green Leadership → Environmental Sustainability
	0.134
	1.30
	0.19
	[–0.08, 0.32]
	Not Supported

	H8
	Green Recruitment → Environmental Sustainability
	0.063
	1.05
	0.30
	[–0.06, 0.18]
	Not Supported

	H9
	Green Training → Environmental Sustainability
	0.061
	0.71
	0.48
	[–0.10, 0.23]
	Not Supported



Table 5 Indirect (Mediated) Effects
	Hypothesis
	Pathway
	Indirect Effect (β)
	t-value
	p-value
	95% CI
	Status

	H10
	Green Compensation → Green Work Commitment → Environmental Sustainability
	0.135
	3.07
	0.002
	[0.06, 0.23]
	Supported

	H11
	Green Leadership → Green Work Commitment → Environmental Sustainability
	0.156
	3.31
	0.001
	[0.07, 0.26]
	Supported

	H12
	Green Recruitment → Green Work Commitment → Environmental Sustainability
	0.194
	3.43
	<0.001
	[0.09, 0.31]
	Supported

	H13
	Green Training → Green Work Commitment → Environmental Sustainability
	0.146
	3.23
	0.001
	[0.06, 0.23]
	Supported



5 Discussion 
This paper examined how green compensation, green leadership, green recruitment and green training contributed to environmental sustainability and also elucidated the mediator role of green work dedication. The results provide a significant evidence of a full mediation model.
Direct impacts on green work commitment (H1- H4 Active):
The green work commitment was significantly and positively predicted by all GHRM practices (green remuneration/ green recruiting/ green training) and green leadership. Of these, the influence of green recruitment was most (β = 0.297, t = 4.43, p < 0.001; 95% CI [0.17, 0.43]) which means that hiring people whose personal values are aligned with sustainability is especially efficient in terms of inspiring deep organisational commitment and readiness to change towards ecology. Green leadership (β = 0.239, p < 0.001), green compensation (β = 0.207, p < 0.001), and green training (β = 0.223, p = 0.001) showed the positive and significant returns, which emphasize the long-term commitment is achieved through a combined system of HR policies and an overt leadership support.
The impact of green work commitment on sustainability (H5, Supported):
The predictor of environmental sustainability that was strong and statistically significant was green job dedication (β = 0.652, t = 6.68, p < 0.001; 95% CI [0.45, 0.84]). This highlights the current theoretical perspectives of the idea of real organisational reform being not in one specific policy or rhetoric, but in comprehensive psychological investment and employee involvement.
Direct relationships between GHRM and leadership and sustainability (H6-H9, Not Supported):
Direct relationships between green compensation, green leadership, green recruiting, and green training and sustainability were all statistically insignificant (e.g., green leadership β = 0.134, p = 0.19; green compensation β = –0.060, p = 0.48). This conclusion highlights that incentives, leadership advocacy and skills provision individually do not lead to a direct impact of measurable improvements in sustainable outcomes.
Mediation through green work commitment (H10–H13, Supported): 
The indirect effects of GHRM practices and green leadership on sustainability through green work commitment were all found to be significant (e.g., green leadership β = 0.156, t = 3.31, p < 0.001; green recruitment β = 0.194, t = 3.43, p < 0.001). These impacts have all 95% confidence intervals that do not include zero, which justifies the fact that green work dedication fully mediates every sustainability impact that is inspired by HR and leadership. This explains why the only proper route between policy and leadership and environmental impact is the psychological dedication of the personnel.
5.1 Theoretical Contributions
This study contributes to the HRM and sustainability literature by showing that employee green work commitment is a central psychological mechanism linking green HRM practices and green leadership to environmental sustainability. The findings are have resemblance with Social Exchange Theory, Person–Organization Fit, AMO Theory, and Transformational Leadership Theory, which together explain why sustainability-oriented recruitment, training, compensation, and leadership are more effective when they are internalized by employees as commitment rather than implemented as isolated managerial signals. This study makes a theoretical contribution by establishing that green work commitment is the core micro‑mechanism linking employees' responses to multiple GHRM practices and green leadership, with environmental sustainability. Full mediation advances GHRM research away from descriptive, practice level associations and towards an explanatory, employee-level process that can reconcile mixed direct-effect findings. Linking leadership with HR practices gives support to a configurational perspective coherent HR and leadership actions lead through committed behavior and testing in Pakistan and Uzbekistan provide the external validity and identify contextual boundary conditions. These findings also direct future theory toward dynamic multi-level models of commitment and routines that account for sustainability outcomes. Rather than assuming that policy instruments automatically translate into sustainability outcomes, the results suggest that employee commitment is a key pathway through which such practices become behaviorally consequential. 
5.2 Practical Contributions
The results provide useful insights: HR practitioners are advised to create green policies and green activities that will promote and measure the commitment of employees, but not to perform only single measures. Environmentally oriented hiring, substantial rewards on sustainable performance, unremitting green trainings and true green leadership are necessary but insufficient unless they develop high levels of green employment commitment. Organizations should incorporate green criteria into their recruiting process, offer continuous green training which is specific to the job, link rewards to continued green work and train leaders to demonstrate and support green work; all of which increase employees' commitment to green work and result in energy savings and waste reduction. Organizationally, integrate green HRM in HR policies, and ensure periodic sustainability reporting; government level, encourage through policy measures (tax credits, grants, and funding for sector-specific toolkits and training to scale up the implementation of GHRM across firms and public institutions). Sustainability KPIs should clearly include the indicators related to employee involvement and dedication to a green culture.
5.3 Implications
The HR managers should be keen on developing special staff on green by enforcing a systematic recruitment to match the environment, special training, recognition, and involvement in green projects. The leaders of organisations need to be role models in sustainable practices and help in nurturing an enabling environment to enhance value alignment. When planning the green interventions, policymakers and consultants are forced to consider the organisational cultures and engagement strategies, but not only to think about the technical solutions.
5.4 Limitations
The survey methodology restricts causal inference; there is no definite way to estimate temporal changes and directionality of the effects because it is a cross-sectional study. The companies in Pakistan and Uzbekistan were sampled to collect data related specifically to corporations and that may not be applicable to other sectors and geographical regions. It is possible that there is a common method bias because of self-reported measurements; however, model fit and discrimination validity were strong. Focus on building employees green work commitment it is not just policies or technical solutions. Emphasize on experiential, habit‑forming training that routes routine (energy checks, waste‑sorting) to embed piloting modules in one unit before scaling. Recognize day-to-day behaviours that you can observe through low-cost non-monetary incentives (frequent recognition) for reinforcing norms. Empower line managers to role-model sustainable behaviours and integrate sustainability into manager appraisals – leadership endorsement works well in hierarchical environments. Synchronize HR systems such that hiring, training and rewards reinforce the same routines across time; record components of green practices in SOPs; and monitor simple KPIs (energy per unit, waste volume, employee green suggestions). Test small pilots to discover what works well in your local context. Such steps deliver leveraged dividends by providing quick, easily-implementable improvements in resource-constrained environments, allowing for scaling through routinization, and increasing potential return of investment from bigger technical investments down the line.
5.5 Future Guidelines
Longitudinal designs are essential for monitoring the progression of commitment and sustainability outcomes and for determining causality.  Future research might integrate objective environmental measures (e.g., emissions or energy reduction) and conduct comparisons across other businesses and nations.  Investigating further psychological mediators such as empowerment or perceived impact and evaluating the influence of organisational climate and culture as moderators would enhance comprehension of how green HRM and leadership engage with context to yield sustainability results.
6 Conclusion
This paper concludes by finding that green HRM practices and green leadership will have environmental sustainability outcomes only when they can successfully develop and sustain green work commitment among the workers. The green HRM practices or leadership behaviours do not have a direct and independent effect; the impact is only realized through dedication of employees. Sustainable organisational change depends on the development of a culture where individuals are not only obedient but also inspired, consistent and engaged in environmental principles and activities. This is in relation to the fact that organisations must adopt an inclusive and comprehensive approach to recruitment of people in line with environmental sustainability, investment in training, setting of meaningful reward and being a true leader to achieve sustainable environmental progress.
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