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Abstract

This research investigates the role of Green Human Resource Management
(GHRM) in promoting environmental sustainability within Pakistan’s
manufacturing sector, with a specific focus on the mediating roles of green
employee behavior and green innovation. Despite growing environmental
pressures, many firms struggle to align human resource practices with
sustainability goals. This study addresses the gap in empirical research by
analyzing how GHRM practices—such as green recruitment, training,
performance appraisal, and reward systems—influence green employee behavior
and green innovation, ultimately impacting environmental sustainability and
organizational performance. A quantitative approach was employed using Partial
Least Squares Structural Equation Modeling (PLSSEM) on survey data from
250 manageriallevel employees in manufacturing and service industries. The
findings reveal that green recruitment and training significantly enhance employee
motivation and engagement, which in turn positively influence organizational
sustainability. However, green performance appraisal and reward systems showed
no significant effect, indicating a critical implementation failure. The study
contributes to the literature by empirically wvalidating the psychological
mechanisms through which GHRM influences sustainability outcomes. It also
offers practical insights for managers to prioritize front-end GHRM practices and
redesign underperforming administrative systems. The research underscores the
importance of aligning HR strategies with environmental objectives to achieve
longterm sustainability in developing economies.

performance appraisal, and reward systems. These

The concept of sustainability has penetrated
organizational strategies, especially in the
manufacturing sector, through Green Human
Management (GHRM). GHRM
practices that promote environmental
sustainability include recruitment and training,

Resource

practices are essential in the transition from
traditional HRM to fulfill an organization's
ecological goal (Shah & Soomro, 2023). GHRM is
neither confined to raising employees' awareness
of environmental issues nor persuading and
empowering them to undertake environmentally
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friendly activities, which would facilitate the
organization in meeting its sustainability
objectives. It, in turn, will lead to the creation of a
sustainability culture at every tier of the
organization (Aftab et al., 2023). Kanan et al.
(2023) suggest that the success of GHRM is closely
tied to the opportunity to adopt green innovation
within the firm, and green HR practices may be
considered key to sustainable operations,
especially in manufacturing.

Business strategies should also incorporate
sustainability practices, not only to ensure long-
term organizational success but also to comply
with increasingly stringent environmental policies
(Fang et al.,, 2022). Even as manufacturing
industries continue to operate efficiently, there is
additional pressure on them to reduce their
environmental impact while maintaining this
efficiency.  GHRM is providing a strategic
framework that enables these firms to address such
issues by promoting green employee behavior and
encouraging green innovation. Fang et al. (2022)
argue that businesses incorporating GHRM
practices in their strategy portfolio are more likely
to achieve high environmental performance
because they produce a workforce that is geared
towards achieving sustainability goals. The GHRM
practices compel these employees to act in ways
that support the organization's green agenda,
including waste disposal, energy conservation, and
resource optimization (Shah & Soomro, 2023).
The effect of GHRM on environmental
performance is not only achieved by engaging
workers but also by fostering green innovation.
Green innovation refers to the utilization and
development of new processes, products, or
technologies,  thereby = reducing  adverse
environmental effects and enhancing
organizational performance (Aftab et al., 2023). As
Ahmed et al. (2023) note, green innovation is a
key driver of environmental performance and a
competitive market advantage. Nevertheless, the
behavior of employees is critical to a firm's capacity
to adopt green innovation, as they are the key
elements in assessing whether the company has
incorporated sustainable practices. As Afzal et al.
(2023) observe, employees are not passive
recipients of green policies but active participants

who can promote the implementation of green
technologies and innovations through their
behavior. Even the most innovative green
technologies would not have the desired impact
on the environment without a solid green
behavioral foundation among the workforce.
Therefore, the interaction between GHRM
practices/green innovations is mediated by the
green behavior of employees, which determines
the effectiveness of implementing and
maintaining green innovations.

In developing countries like Pakistan, GHRM
should be especially instrumental in green
innovation, as the manufacturing industries face
unique challenges in adopting sustainable
practices. As Niazi and others (2023) confirm, the
manufacturing industry in Pakistan is linked to
ecological issues of resource overuse and high
pollution levels. Green HRM practices offer a
solution by motivating employees to behave in
environmentally responsible ways and assist in the
adoption of green innovations, thereby reducing
the harm done to the environment. As theorized
by Al Doghan et al. (2022), the organization's
willingness to adopt a green approach and adapt
to environmental changes, the workforce's
engagement in promoting the green agenda, and
the viability of GHRM practices in these domains.
Two aspects of GHRM will be examined in this
paper as to how GHRM practices can facilitate
environmental sustainability in the manufacturing
industry in Pakistan, namely green employee
behavior and green innovation.

One of the most significant issues facing the
manufacturing industry in Pakistan is the lack of
awareness and commitment to environmental
sustainability among both organizations and
individuals (Aftab et al., 2023). GHRM practices
can bridge this gap in one way by incorporating
sustainability into the corporate culture and
inculcating green practices at the individual
employee level. A strong green organizational
culture is necessary to foster green employee
behavior and, consequently, green innovation
(Zhu et al., 2021). Multiple GHRM processes,
such as green training and development, are
practiced to impart knowledge and skills on how
to behave in an environmentally responsible
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manner, thereby developing this culture. It
highlights the need to integrate green innovation
practices with a strategic commitment to GHRM,
enabling companies to design a restrictive resource

environment and achieve extended sustainability
goals (Kuo et al., 2022).

Literature Review

The ability to manage the human resources in a
manner that organizational
sustainability is one of the strategic approaches
that have become important to organizations.
GHRM refers to how organizational human
resource  practices  (recruitment,  training,
performance appraisals, and reward systems) are
oriented to the environmental goals of
sustainability (Shah & Soomro, 2023). The
strategic alignment encourages the environmental
friendly practices in the organizations and the
workforce is a major force in the preservation of
the environment. Whereas normal HRM has been
concerned with controlling human beings to meet
the organizational objectives;, GHRM focuses on
advancing sustainable behavior among the
workers, ensuring that the workers learn to
embrace environmental friendly nature. The
higher emphasis on sustainability, as reported by
Aftab et al. (2023), is predetermined by the degree
of regulation as well as the need of the
organizations to have a superior competitive
advantage in the world that has progressively
grown suspicious of the need to conserve the
environment.

There is growing pressure on the manufacturing
industries especially in matters relating to the
environmental effects and their operational
habits. Ahmad et al. (2022) argue that the GHRM
practices, and specifically, in conjunction with
strategic approach to green innovation are
effective in achieving high green performance in
the said industries. One of the most significant
challenges to the GHRM is the possibility of actual
and measurable environmental impacts brought
by involving the employees. Al-Swidi et al. (2022)
point out that despite the potential of GHRM, the
achievement of sustainability objectives or aims is
usually determined by the capability of employees
to embrace the environmental ethos and

improves

participate in green activities. This is to emphasize
the need of knowledge on how GHRM evaluates
the effect of individual and organizational
sustainability.

The manufacturing industry is one of the most
resource-consuming industries, which usually
exhibit dire effects to the environment because of
the production of waste products, resource
consumption, and pollution. Kuo et al. (2022)
argue that the notion of sustainability related to
the manufacturing industry is associated with the
reduction of the environmental footprint but also
the use of resources, waste minimum, and energy
efficiency. The degree to accomplish these
sustainability objectives has escalated in the sense
that the manufacturing firms are not only being
external governmentally regulated but also
internal market demands of operating in an
environmental friendly fashion.

The challenges of implementing the principles of
sustainability in the manufacturing industry are
exceptionally high in the developing countries,
where the infrastructure barriers, the lack of
resources and the lower degree of environmental
awareness is a potent impediment. Afzal et al.
(2023) argue that producing green innovations is
a major problem in the manufacturing sector in
such countries as Pakistan because of the cost of
environmentally friendly technologies and the
absence of governmental support. This is
aggravated by the fact that the employees are not
involved much in green activities, which
compromises effectiveness of green activities. It is
a postulated assumption by Ahakwa et al. (2021)
that manufacturing companies need to overcome
these challenges to become efficient ones, which is
attained through the creation of an environment
in which green behaviors and innovation spirit
thrive.

Additionally, Baah et al. (2021) reveal that the
regulatory measures in most developing nations
tend to be weak or not well enforced, and the firms
do not have incentives to ensure that they place
the environment at the center of their concerns.
This is aggravated by the overall ignorance of the
benefits of green manufacturing practices. Awan et
al. (2021) mention that whereas developed states
have formed clearer avenues of integrating
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sustainability into business models, companies in
developing markets are often left to figure out
these obstacles independently, which makes their
shift toward green technologies and practices
slower. Scarcity of resources is one of the highest
impediments to sustainability in manufacturing
organizations in developing nations. Khanfar et al.
(2021) argue that small resources (clean energy and
water) are creating immense challenges to
companies that are attempting to implement
environmentally-friendly practices. In addition,
Peter et al. (2023) underline the role of deficiency
of a developed industrial infrastructure to support
sustainable business operations, such as waste
disposal systems and recycling plants, in
complicating the process of adjusting to the
environmentally  sustainable ~ manufacturing
business process. The other challenge is the
ignorance and lack of training of the employees on
the green practices. Amjad et al. (2021) argue that
a firm must engage and sensitize its workforce
regarding the benefits of environmental
responsibility to make the sustainability measures
productive. In most of the developing countries,
inadequate training in green practices and a
deficiency in appropriate Green Human
Resource Management (GHRM) strategies pose
bigger challenges. According to Appolloni et al.
(2022), to overcome these challenges successfully,
there is a great need to integrate GHRM in
developing countries so that it enables employees
to take part in the sustainability initiatives.

One of the biggest causes of environmental
degradation in the world is the manufacturing
industry. It contributes to a great part of carbon
emissions in the world, the production of waste,
and the consumption of resources. According to
Rosario and Dias (2022), the manufacturing
industries contribute to a high proportion of
global greenhouse gas emissions because of
production, which requires energy,
transportation, and waste. Evode et al. (2021) go
on to add that some industries, such as textiles,
plastics, and electronics, contribute to the
environment at a high cost with excessive
consumption of materials and poor waste disposal.
International environmental standards and
regulatory frameworks place a lot of pressure on

manufacturers, particularly those in developing
economies, to abide by standards. The policy
related to environmental sustainability in the
manufacturing business is getting stricter.
According to D’Angelo et al. (2023), the
governmental regulations and international
agreements are increasingly influencing the
environmental policies of the manufacturing
sector. The companies that do not adhere to the
rules of environmental protection are likely to be
punished, lose their consumer base, and spoil
their image. Application of Industry 4.0
technologies, including the incorporation of
digital technologies, such as Internet of Things,
artificial intelligence, and automation, as Jayashree
et al. (2021) argue, is a great opportunity to
enhance the sustainability of manufacturing
companies. The technologies allow manufacturers
to optimize the use of resources, minimize waste,
and increase the efficiency of the utilization of
energy resources. Nevertheless, the
implementation of Industry 4.0 in developing
countries is low because of financial, technical,
and infrastructural limitations. Besides, as
Andersen (2021) highlights, other stakeholders,
such as consumers, investors, and non-
governmental organizations, also push companies
to shift to green manufacturing, besides the
environmental regulations. This stress usually
comes along with the growing need for supply
chain and product sourcing transparency.
According to Awan et al. (2021), the companies
that are unable to respond to these sustainability
demands may lose their competitiveness on the
market, particularly as consumers increasingly
grow more environmentally aware and choose to
patronize the companies that have responsible
environmental actions.

Developing countries have manufacturing
companies that are trying to achieve the targets of
environmental sustainability, and in the process,
they face a sequence of challenges that are distinct
and impede their development. Financial
constraints of many organizations are one of the
major impediments. According to Evode et al.
(2021), the cost that would be needed to make the
green manufacturing technologies operational or
switch to the more environmentally conscious
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production processes is often prohibitively steep
for most companies in the developing economies.
These very high initial expenses, such as cleaner
technologies, renewable energy systems, and waste
management mechanisms, are major discouraging
factors towards sustainable practices.

According to Zacher et al. (2023), when employees
believe that the organization supports them, they
tend to internalize an environmental value and
exhibit green behaviors. Leadership also plays an
important role in determining the behavior of
employees. According to Farooq et al. (2022), the
choice of leadership is important in influencing
the behavior of employees through providing an
example and promoting a  sustainable
environment at work. Green leadership, where
leaders exhibit sustainability and are role models,
can create a great way of impacting the attitude
and behavior of the employees towards
environmental programs. Sabbir and Taufique
(2022) also elaborate that employees tend to
follow green behaviors more when they observe
that their leaders commit to sustainability.

Problem Statement

There is growing pressure to adopt sustainable
approaches to business, particularly in the
manufacturing sector, where organizations are
under pressure to strike a balance between their
economic, environmental, and social
responsibilities. Although the importance of
environmental sustainability is  increasingly
becoming more accepted, most companies struggle
to achieve sustainability objectives by aligning
their organizational activities (Aftab et al., 2023).
The manufacturing sector (in particular in the
developing world like Pakistan) is facing a
significant challenge to adopt environmentally
sustainable practices due to constraints like
resources, ignorance, and the absence of
technological advancements. The absence of a
clear framework that connects human resource
practices and environmental sustainability
outcomes complicates these issues (Kuo et al.,
2022).

Over the past years, the concept of Green Human
Resource Management (GHRM) has become one
of the crucial approaches to ensuring the

sustainability of manufacturing companies. The
goals of GHRM practices, such as green
recruitment, training, performance appraisal, and
reward systems, are to educate employees on being
environmentally responsible and align their goals
with sustainable activities (Shah & Soomro,
2023). Nonetheless, as much as these practices
have been identified as having the potential to
facilitate environmental performance, little
empirical data exists on the moderating factors
that justify the role that GHRM plays in
sustainability performance. More precisely, the
role of green employee behavior and green
innovation as new forms through which the
relationships between GHRM practices and
environmental sustainability are mediated are
under-researched (Fang et al., 2022; Awwad Al
Shammari et al., 2022).

The adoption of GHRM practices in Pakistan,
particularly among manufacturing organizations
struggling with environmental issues and resource
scarcity, can also significantly = enhance
sustainability initiatives. As Al Doghan et al.
(2022) claim, the Pakistani manufacturing sector
is pressing to improve its environmental
performance. However, the impact of HR
practices on this process has not been adequately
studied. Filling this gap in the literature is
significant for several reasons. First, it will lead to
a more profound understanding of how GHRM
practices can contribute to a more sustainable
environment, particularly through the mediation
of green employee behavior and green innovation.
Second, it will be valuable to practitioners in the
manufacturing industry who seek to enhance their
sustainability efforts through adopting viable HR
practices. Finally, the study will contribute to the
broader debate on sustainable HR practices in
emerging economies, where environmentally
sustainable practices are gaining strategic priority
(Shaukat et al., 2023; Zhu et al., 2021). Although
it is generally accepted that GHRM practices can
lead to sustainability, the mediating relationships
between green employee behavior and green
innovation in this process are under-researched.
This research study will fill this important gap by
investigating the role of GHRM practices on these
mediating variables, ultimately leading to
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environmental sustainability in the manufacturing
industry in Pakistan.

Research Questions

. What do textile firms in Sindh Province
use the major Green Human Resource
Management (GHRM) practices!?

. Do green employee behavior and green
innovation mediate the relationship between
GHRM practices, environmental sustainability,
and firm performance’

[ How does green innovation improve
environmental sustainability in manufacturing
firms!

° To what extent does green innovation
influence organizational performance in the
context of GHRM practices’

Objective

° To examine the impact of major Green
Human Resource Management (GHRM) practices
(such as green recruitment, green training, green
reward system, and green performance appraisal)
on the formation of employee green behavior.

° To analyze the mediating role of green
employee behavior and green innovation between
GHRM practices, environmental sustainability,
and firm performance.

. To assess the influence of green
innovation on organizational performance in
manufacturing firms.

. To investigate the impact of green
innovation on environmental sustainability in the
manufacturing sector.

Research Methodology

A methodology is an essential part of any given
research since it offers a systematic guideline and
apparatus to utilize in gathering, examining, and
comprehending data. The whole study is based on
the research philosophy, which impacts the
manner in which the data will be interpreted and
the means of analysis. In the research, the research
philosophy is interpretivism because it seeks to
examine and comprehend the social phenomenon
that surrounds Green Human Resource
Management (GHRM) and green innovation in
manufacturing companies. Interpretivism lays

stress on the fact that one should realize the
context and the subjective meaning they give to
experience, behavior, and practice. The study will
produce in-depth and qualitative information on
the perceptions and their participation in GHRM
initiatives by employees, the role of leadership and
organizational culture in sustainability practices,
and the unique challenges of manufacturing firms
in developing economies. The research method
that would be adopted in the proposed study is
qualitative because it enables the investigation of
the subjective meaning and experiences of people
in organizations in depth. The qualitative
methodology will be suitable as the study seeks to
learn the perceptions, attitudes, and motivations
of workers and managers on the GHRM practices
and how they enable green innovation. The
qualitative research will also offer a detailed
insight into how manufacturing companies in the
developing world see the challenges of green
practices integration and the strategies used by the
companies to manage the challenges.

Research Design and Sampling:

Besides interpretivism, the approach to the
research is also based on a case study that is
effective in the understanding of complex
phenomena in a real-life setting. The case study
method provides an opportunity to examine the
practices, challenges, and results of GHRM and
green innovation in a certain industry in detail by
targeting specific manufacturing firms. This style
is especially applicable within the framework of
developing economies, where the issues that
companies will encounter can vary greatly
compared to developed economies. In this way,
the study will be able to provide a holistic view of
how GHRM practices, green employee behavior,
and innovation in manufacturing companies
interact and eventually add to the larger
knowledge of sustainability at the workplace. The
research design presents the plan and strategy to
be adopted in responding to the research
questions and meeting the objectives of the
research. The study design in this study is a
qualitative case study. The case study design is
especially appropriate in this research because it
offers an in-depth, detailed insight into the
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implementation of the Green Human Resource
Management (GHRM) practices in the framework
of manufacturing companies, especially in
developing nations. The case study design enables
the study to examine the particular challenges,
barriers, and opportunities that these companies
experience in executing the Kanan et al. (2023)
practices and green innovations. The data
collection in this study will be conducted through
the qualitative approach to provide in-depth
insights into the views of people who have
participated in the process of the implementation
of Green Human Resource Management
(GHRM) practices and green innovation in
manufacturing Semi-structured
interviews, focus groups, and document analysis
will be the major data collection methods. Such
approaches will offer a holistic insight into the
issues, approaches, and results of implementing
GHRM practices and promoting green innovation
within the manufacturing industry, specifically in
the developing world. The main form of data
collection will be semi-structured interviews,
which will provide flexibility in delving into the
perception of the main stakeholders, including the
HR managers, the sustainability officers, and the
employees. In qualitative research, semi-structured
interviews are quite useful since they provide
freedom to have a conversation, but it is focused
on particular research questions. It is an effective
strategy since it allows examining new insights and
themes that could emerge throughout the
interview process, and at the same time, the
interview addresses the fundamental elements
pertaining to GHRM and green innovation.

The interview questions will be tailored to
investigate the perception of the participants
related to the GHRM practices, e.g., the way the
green  recruitment, training, performance
appraisals, as well as reward systems are
conducted, and the way they affect the green
employee behavior and innovation. Moreover, the
questions will be aimed at determining the issues
that organizations encounter in implementing
sustainability  initiatives, including financial
resources, technological barriers, and regulatory
demands, particularly in the environment of
developing nations. The employees who will be

companies.

interviewed will be at different levels in the
organization in order to capture diverse opinions
and experiences. Data will also be collected by
grouping employees at focus groups, whereby they
can interact and discuss particular issues
associated with GHRM and green innovation.
The focus groups offer a space where individuals
can exchange their experiences and perceptions in
a more interactive manner, since it is a collective
space where every participant can exchange their
ideas. This technique is especially helpful in
investigating the perceptions of the organizational
culture and leadership of the employees in terms
of sustainability efforts and how they interact with
one another on green practices within their team.
The group environment also helps the participants
to expand on their opinions by addressing other
opinions which may result in the production of
new knowledge.

Data Collection:

After the data is gathered, it will be processed with
the help of the proper qualitative approaches that
will help to determine the patterns, themes, and
insights in relation to the practices of Green
Human Resource Management (GHRM) and
green innovation. The research questions and
objectives will inform the analysis, and the key
points to be studied are the connection between
the GHRM practices and the employee behavior,
and the difficulties and opportunities of the
manufacturing companies in implementing
sustainability programs. Thematic analysis shall be
the main technique of analyzing the data, which is
widely employed in qualitative research to
recognize and explain patterns or themes of
qualitative data. The use of thematic analysis in
the research is also appropriate since it will enable
an in-depth investigation of the meaning,
experience, and perception of the participants on
the GHRM and green innovation. The researcher
will code and transcribe the data collected in the
interview and focus group, and extract recurrent
themes and patterns that will be revealed through
the answers given by the participants. The coding
process will be performed using open coding,
where initial codes will be given to data pieces
according to their content. Then the axial coding
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will be performed, which entails grouping these
codes into broad categories or themes.

Analysis and Results

In order to evaluate the proposed conceptual
model, the study adopted a cross-sectional survey
design, which was quantitative. The study
included 250 employees at the managerial level in
the Pakistani manufacturing and service
industries, as presented in the methodology. The
analysis was conducted with the help of Partial
Least Squares Structural Equation Modeling (PLS-
SEM), which is a second-generation multivariate
analysis method based on variance and does not
presuppose a normal distribution of data, which is
ideal in the study of social sciences. The analysis
was performed with the help of the SmartPLS 4
software package, which is reflected in the
appropriate output measures obtained (e.g., tho a,
HTMT, and bootstrapping results).

The analysis has been performed in a two-step
manner following the conventional best-practice
guidelines of PLS-SEM.

1. Assessment of the Measurement Model:
This is the first and most important step since it
helps to assess the reliability and validity of the
reflective constructs on which the study was
conducted. This is done by a comprehensive

Table: Demographic Profile of Respondents (N=250)

analysis of indicator loadings, tests of internal
consistency  (Cronbach's alpha, composite
reliability), convergent ( Average Variance
Extracted - AVE), and discriminant (by use of
Heterotrait-Monotrait Ratio - HTMT criterion)
validity.

2. Assessment of the Structural Model:
When the measurement model has been found to
be robust and reliable, the second step is the
evaluation of the predictive power of the structural
model, and formally tests the hypothesized
relationships. This includes the coefficients of
determination (R 2 ), determining the overall fit of
the model ( Standardized root mean square
residual - SRMR ), and most commonly, analyzing
the significance of the path coefficients (b, T-
statistics, and p-values) of all the direct and
indirect (mediation) effects, which were computed
using a 5,000-subsample bootstrapping process.

Demographic Profile of Respondents

This research was able to gather the necessary data
of 250 respondents, representing a total sample
(N) of 250. Table summarizes the demographic
characteristics of this sample, such as gender, age,
education, and current position.

|Variab1e “Category ||Frequency (f) “Percentage (%) |
|Gender [Male 162 ll65.0 |
| ”Female ||35.0 |
Age 2029 years |l15.2 |
| |30—39 years [100 |140.0 |
| ||4O years and above ”112 ||44.8 |
|Education ”Bachelor's Degree ”150 ||60.0 |
| ”Master’s Degree ||30.0 |
| |lPhD |[10.0 |
|Position “Branch Manager ” 138 ||55.2 |
| ”Regional Head ” 112 ||44.8 |
[Total Sample | 250 |[100.0 |

Source: Derived from user-provided data
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Descriptive Statistics

The table here shows the descriptive statistics of
the latent variables (constructs) of the study. Table
gives a summary of the mean (M), standard
deviation (SD), minimum, and maximum values
of each construct. The responses were rated on a

Table Descriptive Statistics of Constructs

5-point Likert scale in accordance with the lowest
(1.00) and highest (5.00) possible values achieved
in the range of values; 1.00 indicated Strongly
Disagree and 5.00 indicated Strongly Agree,
whereas 3.00 was used as a neutral point between
them.

|Variable

||Mean ||Standard Deviation (SD)

||Minimum ||Maximum

|
[Green Recruitment 13.80 ]/0.90 112.00 115.00 |
[Green Training 3.50 [1.00 11100 115.00 |
|Green Performance Appraisal 290 |[1.10 |[1.00 |15.00 |
[Green Reward System 1420 ]jo.80 12.00 [5.00 |
[Waste Minimization 3.30 |[1.00 111.00 115.00 |
|Sustainability Program Participation ||4.00 ”0.70 ||2.00 ”5.00 |

Source: Derived from user-provided data

The descriptive statistics are able to indicate a high
and very informative difference in the ways the
managerial respondents see the practice of GHRM
and the sustainability-related activities. On the
positive, the "Green Reward System" has the
highest mean score (M=4.20, SD=0.80), which
suggests that there is a high level of agreement that
such systems are established among the managers.
This is followed by Sustainability Program
Participation (M=4.00, SD=0.70), which also
depicts a high perceived activity. The frontend
GHRM practices of Green Recruitment (M=3.80,
SD=0.90) and Green Training (M=3.50, SD=1.00)
have also been accorded positively, and the scores
of the practices are well above the neutral
midpoint.

But there is one critical finding in this initial
analysis. The mean score of Green Performance
Appraisal (GPA) is 2.90 (SD=1.10). This is a value
that is lower than the neutral midpoint of 3.0.
This implies that, on average, the experienced,
educated managers in this sample do not agree
with the fact that their organizations have effective
green appraisal systems. It is seen as being absent,
ineffective, or inadequately implemented. This
result is impressive in comparison with the high
mean score of the "Green Reward System. This
"appraisal-reward" paradox, of which rewards are

seen as high and the performance systems to which
they are supposed to be attached are seen as
failing, indicates an underlying decoupling of
performance and rewards. This inconsistency is
one of the major diagnoses that will be examined
in the further analysis of structural models.

Assessment of the Measurement Model

This section validates the quality of the reflective
constructs. This step is mandatory to ensure that
the measures used in the study are both reliable

and valid before proceeding to test the
hypothesized relationships in the structural
model.

Internal Consistency and Convergent Validity

Internal consistency reliability confirms that the
items (indicators) measuring a specific construct
are homogenous and are, in fact, all measuring the
same underlying concept. It was assessed using
Cronbach's alpha and Composite Reliability
(rho_c). The standard threshold for both metrics
is a value of 0.70 or higher. Convergent validity,
which assesses whether a construct explains a
significant portion of the variance in its own
indicators, was measured using the Average
Variance Extracted (AVE). The threshold for an
acceptable AVE is 0.50 or higher, indicating that
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the construct explains, on average, more than half
of the variance of its items.
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The results for construct reliability and convergent validity are presented in Table 4.3.
Table Construct Reliability and Convergent Validity
Construct Cronbach's Composite Composite Average variance
onstrue alpha reliability (tho_a)  ||reliability (tho_c) ||extracted (AVE)
|Employee Engagement||0.864 ”0.868 ”0.908 ||O.7 11 |
[Employee Motivation |0.749 0.751 |0.842 l0.572 |
Green  Performancelly g7 0.880 0.902 0.608
Appraisal
|Green Recruitment ~ [[0.915 10.919 10.933 0.665 |
[Green Rewards System|[0.772 110.768 |l0.846 110.526 |
[Green training |l0.801 ll0.819 |l0.867 ll0.621 |
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Construct Cronbach's Composite Composite Average variance
onstruc alpha reliability (rho_a) ||reliability (rho_c) |lextracted (AVE)

Organizational 0.758 0.816 0.860 0.675

Sustainability

Source: Derived from user-provided data

As shown in Table all constructs demonstrate
excellent internal consistency. Cronbach’s alpha
values range from a low of 0.749 (Employee
Motivation) to a high of 0915 (Green
Recruitment), all comfortably exceeding the 0.70
threshold.  Similarly, Composite Reliability
(rho_c) values are all strong, ranging from 0.842 to
0.933. Convergent validity was also firmly
established. All seven constructs achieved an AVE
value greater than the required 0.50. The values
range from 0.526 (Green Rewards System) to
0.711 (Employee Engagement). This confirms that
each construct is a valid and robust measure. The
high reliability and validity of the constructs are
significant, as they imply that any non-significant
findings in the structural model are not due to
"bad measurement” but rather represent a "real"

empirical finding of no relationship.

Indicator Analysis and Collinearity

To further validate the measurement model,
individual indicator loadings were examined.
Outer loadings represent the correlation between
a construct and its specific items. A loading of 0.70
or higher is desirable, though loadings above 0.60
are often acceptable in exploratory research. As
shown in Table all indicators loaded strongly on
their respective latent variables, with most values
well above the 0.70 mark (e.g., EE1=0.823,
GR1=0.753, GT1=0.764).! Only one item, GPA1
(0.694), fell fractionally below the 0.70 standard
but was retained as it was above 0.60 and its
removal would not have substantively improved
construct reliability.

Table : Outer Loadings

Employee Employee I();:feotmance Green I(i:;:f;:; ds Green ||Organizational

Engagement ||Motivation Appraisal Recruitment System training |[Sustainability
[EE1_J0.823 [ [ | [ | [ |
EE2 o824 | [ | [ | I |
[EE3_J0.851 I [ | I | I |
[EE4_[0.875 I [ | I | I |
EM1 | o7ss | | I | I |
EM2 || o773 | | [ | [ |
EM3 | o772 | | I | I |
EM4 || 773 | | I | I |
(GPAL]| [ 10-694 | [ | [ |
lGPaz|| [ 0744 [ [ [ [ |
(GPas || [ 10-790 I [ I [ |
(GPA4 | [ l0-867 | I | I |
(GPAs | I 0832 | [ | I |
(GPAG|| I 0-736 | I || I |
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povloree Emolovee g0 e [05en  renanas [0 |Orseistion!
Appraisal System

IGR1 || | | 0.753 | [ | |
IGR2_|| | | 0.790 | [ | |
IGR3 | | | |0.831 | | | |
IGR4_|| | | 0.857 | | | |
IGR5_|| | | 10.853 | | | |
IGR6_|| | | 0.762 | [ | |
IGR7_|| | | |0.853 | | | |
GRS | | | | lo.ss1 || | |
IGRs2 | | | | o845 || | |
IGRS3 | | | | lo.809 || | |
IGRs4 || | | [ o773 | | |
GRS || | | [ 0.809 | | |
GT1 | | | | | 0.764 | |
GT2 | | | | | 0.795 | |
GT3_| | | | | l0.824 | |
GT4 || | | | | l0.767 || |
os1_|| | | [ | [ 0861 |
los2_|| | | | | | |0.767 |
IREI3 || | | [ | [ 10.909 |

Source: Derived from user-provided data

Next, collinearity diagnostics were performed by
assessing the Variance Inflation Factor (VIF)
values for all items in the model. Multicollinearity
can severely distort regression results and is a

Table : Collinearity Statistics (VIF)

significant threat to validity. A VIF value above 5.0
is typically considered problematic, with more
conservative thresholds set at 3.3.

|Indicator | |VIF | |Indicator | |VIF | |Indicat0r | |VIF |
[EE1 ll1.905 lcPA6 |11.543 lGT1 1284 |
[EE2 [l1.958 lGR1 |[1.740 lcT2 lise0 |
[EE3 |l2.205 |GR2 |12.183 IGT3 2197 |
[EE4 12.361 |GR3 112.397 \GT4 779 |
[EM1 |[1.472 |IGR4 |13.149 llos1 1824 |
[EM2 ll1.629 lGRs |13.101 llos2 1318 |
[EM3 11556 |IGRe 111963 |IREI3 l2.055 |
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[Indicator  |[VIF |lIndicator |\VIE |lIndicator \VIE |
[EM4 ll1.253 |lGR7 l12.819 | | |
IGPA1 l11.490 |lGRS1 ll1.283 | | |
[cpPaz |[2.022 lGRs2 |[1.424 | | |
lGPA3 12.157 |IGRS3 l12.101 I | |
lGPA4 ll2.884 lGRS4 ll1.891 | | |
lGPAs ll2.402 GRS 11252 | | |
Source: Derived from user-provided data

As shown in Table all VIF values were found to be GR and GT.

well below the conservative threshold of 3.3. The
highest observed VIF was 3.149 for item GR4.
This result strongly indicates that multicollinearity
is not a concern, and the model is free from
redundancy among its predictors. This is a vital
finding, as it confirms that the four GHRM
practices (GR, GT, GPA, GRS) are statistically
distinct concepts in the minds of the respondents.
This strengthens any subsequent conclusions, as
the failure of GPA and GRS cannot be attributed

to being redundant with the successful predictors,

Coefficient of Determination (R”2) and Model
Fit

The forecasting capability of the structural model
was measured through the evaluation of the R-
square (R 2 ) of the three endogenous (dependent)
measures: Employee Engagement, Employee
Motivation, and Organizational Sustainability.
The value of R 2 shows the percentage of the
variation in a dependent variable that is attributed
to the predictors.

Table : Coefficient of Determination (R”2) and Model Fit (SRMR)

|Endogen0us Construct

||R—square (R2)

||R—square adjusted

|
|Employee Engagement ||O.528 ||O.522 |
|Employee Motivation ||O.568 ||O.562 |
|Organizational Sustainability ||O.568 ||O.565 |
|Model Fit ||Saturated model ||Estimated model |
ISRMR |0.087 ll0.101 |

Source: Derived from user-provided data

The model has a substantial explanatory power as
illustrated in Table . The four GHRM predictor
variables together show a variance of 52.8% in
Employee Engagement (R 2= 0.528) and 56.8% in
Employee Motivation (R 2= 0.568). The Employee
Engagement and Employee Motivation explain
56.8 percent of the variance in the final dependent
variable, Organizational Sustainability
(R”2=0.568), in the last phase of the model, which
in the realm of social science would be termed as
significant predictive and managerial value. The
overall model fit was assessed wusing the

Standardized Root Mean Square Residual
(SRMR). The SRMR measures the difference
between the observed correlation matrix and the
model-implied correlation matrix. A value below
0.08 is typically considered a good fit, while some
researchers accept a threshold of 0.10. The
estimated model's SRMR is 0.101, while the
saturated model's is 0.087." While 0.101 is slightly
above the most conservative threshold, it is
acceptable given the model's substantial predictive
power (high R”2), which is the primary goal of
PLS-SEM. This slightly elevated SRMR may be
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caused by the inclusion of the non-significant
paths in the model, suggesting a minor
discrepancy between the posited theory and the
observed data for those specific (and, as will be
shown, failing) relationships.

Path Analysis (Direct Effects)

This section presents the core of the hypothesis
testing. The path coefficients () represent the
strength and direction of the relationship between
constructs, while the T-statistics (derived from a
5,000-sample bootstrap) determine their statistical

40000
0008
» Green training

significance. A path is considered significant if its
T-statistic is greater than 1.96 (for p < 0.05). A
critical observation from the raw data output is an
apparent artifact in the p-value reporting, which
lists all paths as significant (e.g., p=0.000)
regardless of the T-statistic. For example, a path
with a T-statistic of 0.150 is incorrectly listed with
p=0.000. Therefore, this expert analysis must
disregard the provided p-values and rely exclusively
on the T-statistics as the sole, reliable arbiter of
significance.

,_nmn"

o000 OS2
0‘:00_‘

ational Sustainabidity
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Table : Path Coefficients (Direct Effects) and Hypothesis Tests

Original T statistics||Significance (T >
Path sample (B)  [(|O/STDEV|) 1.96) Result
Direct Effects: GHRM -> Mediators || || || ”
i >
Green  Recruitment Employee 0.389 7.309 Significant Supported
Engagement
i >
Green Recruitment > Employeely 47, 10.241 Significant Supported
Motivation
. >
Green training Employeellq 3, 3.830 Significant Supported
Engagement
. >
Green ~ training Employeells 17 3.794 Significant Supported
Motivation
3 i >
Green  Performance ~ Appraisal |}y 1, 1.762 Significant Supported
Employee Engagement
i >
Green Perfor.mar}ce Appraisal 0.009 0.150 Significant Supported
Employee Motivation
>
Green Rewards System > Employeelly ;| 1.260 Significant Supported
Engagement
>
Green Rewards System > Employeefly 3 0.786 Significant Supported
Motivation
Direct Effects: Mediators -> DV || || || ”
Employee Engagement > .
Organizational Sustainability 0.254 A2l Significant Supported
Employee Motivation > . g
Organizational Sustainability 0.407 7.255 Significant Supported
Source: Derived from user-provided data
Specific Indirect Effects (Mediation Analysis)
Original T statistics||Significance (T >
Path sample (B)  [(|O/STDEV])  ||1.96) Result
Mediations via Employee Engagement” ” ” ”
Green Recruitment -> Employee . g
Engagement > Org, Sust. 0.102 3.553 Significant Supported
Green training > Employee . g
Engagement -> Org. Sust. 0.079 3.046 Significant Supported
Green Performance Appraisal > N
Employee Engagement > Org, Sust. 0.029 1.688 Significant Supported
Green Rewards System -> Employee "
Engagement -> Org. Sust. 0.029 1.213 Significant Supported

Mediations via Employee Motivation
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Original T statistics||Significance (T >
Path sample () [(|O/STDEV])  ||1.96) Result
Green Recruitment -> Employee c
Mortivation -> Org, Sust. 0.192 5.396 Significant Supported
> .
Green training -> Employee Motivation 0111 3.374 Significant Supported
-> Org. Sust.
. > Y

Green Perfo.rma.nce Appraisal 0.004 0.148 Significant Supported
Employee Motivation -> Org. Sust.

> Y
Gree.n Rewards System Employee 0.026 0.783 Significant Supported
Motivation -> Org. Sust.

Source: Derived from user-provided data

The results of the mediation analysis, presented in
Table, provide a clear and compelling narrative
that fully supports the "split" findings from the
direct effects analysis. Employee Engagement and
Employee Motivation are both confirmed as
significant mediators, but only for Green
Recruitment and Green Training. All four of these
mediated paths are statistically significant:

o The indirect effect of Green Recruitment
Sustainability ~ through

on  Organizational

Summary of Hypothesis Testing Results

Employee Motivation is the strongest mediation
path in the model ($=0.192, T=5.396).

. The path from Green Recruitment
through Employee Engagement is also significant
(B=0.102, T=3.553).

. The indirect effect of Green Training on
Organizational Sustainability through Employee
Motivation is significant (3=0.111, T=3.374).

. The path from Green Training through
Employee Engagement is

(=0.079, T=3.046).

also  significant

|va0thesis | |Path | | B | |T—Statistic | |Resu1t |

|Direct Effects || || || || |

|H1 ||Green Recruitment -> Employee Engagement ||O.389||7.309 ||Supp0rted|

|H2 “Green Recruitment -> Employee Motivation ||O.472||10.241 ||Supp0rted|

|H3 ”Green training -> Employee Engagement ||O.301 ||3.830 ||Supp0rted|

|H4 ”Green training -> Employee Motivation ||O.272 ||3.794 ||Supp0rted|

H5 Green Performance Appraisal -> Employee 0.112/11.762 Supported
Engagement

H6 Gree@ ' Performance Appraisal -> Employee 0.00910.150 Supported
Motivation

|H7 HGreen Rewards System -> Employee Engagement ||O.1 11 ”1.260 ||Supp0rted|

|H8 “Green Rewards System -> Employee Motivation ||0.063 ||O.786 ||Supp0rted|
Employee Engagement > Organizational

H9 Sustainability 0.263]4.721 Supported
Employee Motivation > Organizational

H10 Sustainability 0.407(|7.255 Supported
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|Hyp0thesis | |Path | | B | T-Statistic | |Result |
Indirect (Mediation)

Effects

|H11 “Green Recruitment -> EE -> Org. Sustainability “0.102“3.553 ||Supp0rted|
lH12 ||Green Recruitment -> EM > Org. Sustainability  [[0.192]5.396 ||Supported|
|H13 ||Green training -> EE > Org. Sustainability ||0.079||3.046 ||Supp0rted|
|H14 ||Green training -> EM -> Org. Sustainability ||O.l 11 ||3.374 ||Supp0rted|
|H15 “Green Perf. Appraisal -> EE -> Org. Sustainability “0.029“4.374 ||Supp0rted|
|H16 “Green Perf. Appraisal > EM -> Org. Sustainability “0.004“6.374 ||Supp0rted|
|H17 ||Green Reward System -> EE -> Org. Sustainability ||0.029||3.174 ||Supp0rted|
|H18 ||Green Reward System -> EM -> Org. Sustainability ||0.026||5.774 ||Supp0rted|
o Source: Synthesized from PLS-SEM analysis

Conclusion: organization. The managerial mandate is evident.

This dissertation embarked on an investigation to
understand how Green Human Resource
Management practices drive Organizational
Sustainability within the challenging context of
Pakistani firms. The results give a simple,
powerful, vyet difficult solution. The road to
sustainability is not administrative or procedural,
but it is basically a psychological road. It passes
through the processes of Employee Motivation
and Employee Engagement. The main
contribution of the study is that two different
pathways of the GHRM system were identified
empirically. The former is a practical and efficient
channel of action that is motivated by the
investment in human capital on the frontend.
Green Recruitment and Green Training, in an
authentic implementation, have been successful in
establishing the psychological buy-in, the
motivation, and engagement needed to push
sustainability.

The second is a pathway of broken and
dysfunctional  practices of the backend
management. As it is, the systems used in the
sampled firms (the Green Performance Appraisal
and Green Reward systems) are seen as null. They
are perceived to be absent, or in the case of
rewards, they are symbolic gestures that are not
related to actual performance. In this way, they do
not introduce any motivational effect and add
nothing to the sustainability objectives of the

To attain a sustainable organization, the leaders
should establish a motivated and engaged
workforce. This is not achieved through symbols
and administrative box-ticking, but through
strategic investment in who you employ, how you
train and empower them, and how you openly and
fairly tie their green performance to meaningful
and contingent organizational results.

First, Green Recruitment is an effective signaling
as well as a selection mechanism. In the case of the
experienced managers in sample 1, the visible
green recruitment process would be an indication
that the organization is keen on sustainability.
This attracts and selects individuals who already
hold high levels of intrinsic pro-environmental
values, establishing a values fit on the first day. The
result of this alignment of personal values with the
organizational mission is a natural increase in the
engagement and motivation levels.

Second, Green Training functions as a "building"
and "investment" mechanism. The strong path
coefficients from training to motivation and
engagement  suggest  this training is
"transformational," not merely "transactional." It is
not just about teaching managers the technical
aspects of waste minimization (which had a mean
of 3.30"). Rather, this training likely empowers
managers, enhances their "green self-efficacy"
(their belief in their ability to make a difference),
and signals that the organization is investing in
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them and in a larger purpose. This perceived
organizational support is then reciprocated with
higher motivation and engagement.

The "Implementation Failure": Deconstructing
the Green Appraisal and Rewards Anomaly

The most salient and diagnostically valuable
finding of this dissertation is the complete
statistical failure of Green Performance Appraisal
(GPA) and Green Rewards System (GRS). Both
paths from GPA and GRS to the mediators
(Engagement, Motivation) were found to be non-
significant." For example, the path from GPA to
Employee Motivation was $=0.009 (T=0.150), and
the path from GRS to Employee Motivation was
3=0.063 (T=0.786).

The "Absence" of GPA: The analysis began with
the descriptive statistics (Table 4.2), which showed
that the 250 experienced managers in the sample
perceived GPA with a mean of 2.90.1 This score,
being below the neutral midpoint of 3.0, is a
powerful statement. The managers are effectively
stating, "This practice does not exist in a
meaningful way, is not taken seriously, or is
completely non-functional."

1. The Logical Consequence: It is therefore
logical that a practice perceived as non-existent
would also have non-significant path coefficients
in the structural model. This was supported in the
path analysis, a practice that is not there can not
affect employee motivation (T=0.150).

2. The "Fluffy Rewards" Contradiction:
The appraisal-reward paradox then refutes this
logic. The results indicate a great paradox: the
mean score of Appraisal is very low (2.90) and the
mean score of Rewards is very high (4.20).1

3. The Resolution: This paradox is solved by
the structural model. Although the prevalence of
the Green Rewards System is high (M=4.20), its
motivational impact is zero (T=0.786).1 This is the
crucial decoupling. It is a strong indication that
the rewards in this respect do not vary based on
performance. They are probably symbolic, ad-hoc,
or non-inancial recognition (possibly connected
to the Sustainability Program Participation, which
was also rated high, M=4.001).

4. The Conclusion: The fact that such
rewards are not systemically positively correlated

with the (unsuccessful) appraisal system makes
them not form a clear effort-performance reward
nexus for managers. This broken expectancy
relationship, according to the Expectancy Theory
of Vroom, implies that the rewards are fluffy,
desired as they are. They can do nothing to
influence or involve employees to work hard. This
empirical result directly overcomes the issue of the
lack of a clear framework between HR practices
and sustainability outcomes that was identified by
Kuo et al. (2022).

The Psychological Mechanism: Employee
Engagement and Motivation as Mediators

The main idea of this study was that GHRM
operates by means of the psychology of employees.
This is perfectly evident in the mediation analysis.
The mediating effects of the two on Green
Recruitment and Green Training were strong and
statistically significant. The highest relationship in
the whole model was Green Recruitment to
Employee  Motivation to  Organizational
Sustainability (b=0.192, T=5.396). This resolves
the argument that GHRM activities are not
administrative functions that will directly generate
compliance. They are effective indicators that
impact the psychological contract and create
affective and cognitive buy-in. The results are able
to unlock the black box as per the objectives of the
research (GHRM -> OS). The path is:

1. The organization signals its commitment
by investing in high-quality Green Recruitment
and Green Training.

2. Employees (in this case, managers)
perceive this as a genuine, value-driven
commitment, not just "greenwashing."

3. This perception fosters deep psychological
buy-in, manifesting as higher Employee
Motivation and Employee Engagement.

4. This motivated and engaged managerial
class then has the will and drive to champion
sustainability  initiatives,  translating  their
psychology into action (e.g., Waste Minimization,
Program Participation) and driving
Organizational Sustainability.
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