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In general, all types and sizes of organizations are responsible for the

degradation of the environment. However, manufacturing companies are

considered one of the most significant sources of environmental pollution

and are pressured to adopt practices to mitigate environmental degradation.

Therefore, this research explores the direct and indirect effects of green human

resource management (GHRM) on the Chinese manufacturing firm’s

environmental performance. To this end, we share a closed-ended

questionnaire via a web-based survey to collect data from 306 employees.

Data analysis was performed using partial least square structural equation

modeling techniques (i.e., PLS algorithm, bootstrapping, and blindfolding).

Our research finds a positive and significant effect of GHRM on employee

and firm environmental performance. In addition, this research evidenced a

partial mediation of employee environmental performance. Moreover, our

study evidenced that the effect of GHRM on employee environmental

performance will be more substantial when there is more involvement of

employees’ environmental orientation. This study suggests that

manufacturing companies must incorporate GHRM practices, promote

green behaviors, respect individual environmental values, and encourage

employees to implement those practices for the betterment of firms and the

natural environment.
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1 Introduction

Environmental protection and its sustainability are a global concern. There is a

stimulating concern related to environmental sustainability, and it has become one of the

top priorities across the regions and development of countries (Pham et al., 2020). The

severity of environmental degradation and the urgency to act has been hot topics for a

decade among practitioners, policymakers, and scholars. To address degradation and

protect the environment, stakeholders (i.e., customers, employees, suppliers, trading

OPEN ACCESS

EDITED BY

Alex Oriel Godoy,
Universidad del Desarrollo, Chile

REVIEWED BY

Muhammad Ikram,
Al Akhawayn University, Morocco
Maosheng Yang,
Renmin University of China, China

*CORRESPONDENCE

Rana Yassir Hussain,
yassir.hussain@ue.edu.pk

SPECIALTY SECTION

This article was submitted to
Environmental Economics and
Management,
a section of the journal
Frontiers in Environmental Science

RECEIVED 20 June 2022
ACCEPTED 09 August 2022
PUBLISHED 06 September 2022

CITATION

Ren Z and Hussain RY (2022), A
mediated–moderated model for green
human resource management: An
employee perspective.
Front. Environ. Sci. 10:973692.
doi: 10.3389/fenvs.2022.973692

COPYRIGHT

© 2022 Ren and Hussain. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permittedwhich does
not comply with these terms.

Frontiers in Environmental Science frontiersin.org01

TYPE Original Research
PUBLISHED 06 September 2022
DOI 10.3389/fenvs.2022.973692

https://www.frontiersin.org/articles/10.3389/fenvs.2022.973692/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.973692/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.973692/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.973692/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2022.973692&domain=pdf&date_stamp=2022-09-06
mailto:yassir.hussain@ue.edu.pk
https://doi.org/10.3389/fenvs.2022.973692
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2022.973692


partners, governments, etc.) pressurize contemporary

organizations to adopt and implement activities such as green

human resource management (hereafter called GHRM) (Ahmad

et al., 2021) and greenmarketing (Groening et al., 2018) to reduce

the impact of business activities (e.g., waste, energy

consumptions, pollution, etc.), leading to environmental

degradation.

All organizations operating in different sectors

(i.e., education, service, telecommunication, manufacturing,

hospitality, etc.) are responsible for natural environment

damages. However, the manufacturing industry is considered

and blamed to be one of the most significant sources of

environmental pollution, which requires its activities to be

critically monitored and rectified (Rehman et al., 2016).

Typically, China’s manufacturing sector has a poor

environmental record and is constantly under pressure by the

government to decrease the rate of pollution (Roscoe et al., 2019).

Because this sector plays a critical role in the success of the

economic development of the countries is a growing need for

manufacturing companies to adopt and implement green

practices that can mitigate environmental degradation (Masri

and Jaaron, 2017). In addition, it has been argued that

environmental sustainability is a prerequisite for all

organizations, including manufacturing (Jum’a et al., 2022). In

this context, there is a need to explore the effect of GHRM

practices in the manufacturing sector.

Previously, many organizations in the hospitality industry

that aimed to reduce waste, educate customers, and save energy

have enhanced their environmental performance (Pham et al.,

2020; Nisar et al., 2022; Umrani et al., 2022). Similarly,

organizations operating in the manufacturing industry,

especially in China, hope to educate their employees,

suppliers, and trading partners to reduce waste and emissions,

reduce the risk of environmental accidents and purchases of non-

renewable materials, and conserve energy, which results in

improved environmental performance (Roscoe et al., 2019).

Environmental performance refers to a firm’s commitment to

reduce waste, lemmatize the purchase of material and chemicals,

and minimize the operations leading to degrading the

environment. It has been proposed that an organization’s

environmental performance is grounded on the sensitivity of

its resources, especially humans, toward environmental concerns

(Singh et al., 2019).

In this respect, many scholars gave attention to GHRM. It

refers to “a phenomenon related to understanding the

associations between firm activities that influence the natural

environment and the formulation, evaluation, execution, and

effect of the human resource management system” (Haldorai

et al., 2022). According to Kramar (2014), all those human

resource management activities that positively impact

environmental outcomes are considered GHRM. GHRM

activities combine traditional human resource management

practices such as recruitment, rewards, selection and training,

and employee engagement (Masri and Jaaron, 2017; Al-

Shammari et al., 2022; Nisar et al., 2022). Typically, GHRM

offers several benefits, including lower costs, better efficiency, and

developing and fostering a culture that leads to an environment

sustainably (Khan et al., 2022). Therefore, GHRM is essential for

all organizations (in our case, manufacturing) to build an image,

develop an eco-friendly workforce, meet social responsibility

requirements, and consequently gain an edge over rivals. In

addition, from an employee perspective, it has been observed

that GHRM improves employee organizational commitment,

eco-friendly behavior (Kim et al., 2019), employee

empowerment (Hameed et al., 2020), and employee

environmental commitment (Pham et al., 2020).

Although many scholars give attention to employees’

environmental commitment, there are limited empirical

evidence regarding the effect of GHRM activities on

employees’ environmental performance (Amjad et al., 2021).

Using the social exchange theory, it has been argued that

environmental and organizational sustainability is possible

when employees and their employers have serious concerns

about environmental degradation (Paillé and Meija-Morelos,

2019). In addition, it has been stated that measuring

employees’ environmental performance is one of the complex

tasks for the organization (Ahmad et al., 2021). In addition, it has

been argued that there is a gap in our understanding of how

employee performance intervenes in relationships (Ahmad et al.,

2021). Therefore, we stated that there is a need to understand the

mediating effect of employee environmental performance.

Furthermore, employee personal environmental orientations

play a critical role in changing an individual’s behavior toward

the environment (Chaudhary, 2019). Thus, we argued that when

employees have more concerns about environmental protection,

he/she should give more attention to the environment and

implement GHRM practices more seriously so that

environmental degradation will be reduced. Thus, we argued

that employees’ environmental orientation could strengthen the

link between GHRM practice and employee environmental

performance and plays a moderating role. Previously, limited

literature has evidenced the moderating role of environmental

orientation (Chaudhary, 2018). However, to the best of scholarly

knowledge, no one has explored the moderation of employees’

environmental orientation on GHRM–employees’

environmental performance relationship.

Grounded on the previous discussion, we aimed to answer to

following research questions. 1) What is the effect of GHRM

practices on employees and the firm’s environmental

performance? 2) Does the employee’s environmental

performance intervene in the link between GHRM and firm

environmental performance? 3) Does the employee’s

environmental orientation moderates the link between GHRM

and employee’s environmental performance? Accordingly, this

study’s objectives are to explore the effect of GHRM on

employees and firm’s environmental performance; to
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investigate the mediation of employee’s environmental

orientation between GHRM and firm environmental

performance, and to assess the moderating role of employee’s

environmental orientation on the link between GHRM and

employee’s environmental performance.

Based on the objectives, this study offers several

contributions. A review study by Tanova and Bayighomog

(2022) highlighted the importance of GHRM practices. It

stated that there is growing interest in linking the GHRM

system with the employee and organizational outcomes. Thus,

this study contributes to the direct and indirect links of GHRM

with the employee and organizational environmental

performance. Although, substantial attention has been given

to the direct effects of GHRM on employees (Pham et al.,

2020; Ahmad et al., 2021) and firm environmental

performance (Masri and Jaaron, 2017; Kim et al., 2019;

Hameed et al., 2020). However, to be best of scholars’

knowledge, except Amjad et al. (2021), no one has evidenced

the indirect effect of employee environmental performance. This

study contributes to mediating the employee’s environmental

performance in the context of manufacturing companies

operating in China. Finally, this study also contributes to the

moderating role of employees’ environmental orientation, which

received little attention in the existing literature (Chaudhary,

2019).

2 Theoretical support and hypotheses
development

2.1 Applied theoretical support

The success of an organization in achieving environmental

performance depends on employee behavior. Therefore, it is

crucial to comprehend how GHRM practices affect employees’

performance (Kim et al., 2019). Using the abilities-motivation-

opportunity (AMO) theory by Blumberg and Pringle (1982), it

has been argued that human resource management practices can

lead to enhancing employee AMO, which in turn influences firm

performance (Appelbaum et al., 2000). From the green context, it

has been suggested that this theory can be utilized to explore the

relationships between GHRM and firm environmental

performance, as well as the mediation of employee

commitment and citizenship behavior (Pham et al., 2020). In

addition, the social exchange theory postulates given by Richard

and Emerson (1976) stated that if employees receive some

benefits from performing some activities, they ought to return

or reciprocate (Aboramadan, 2022). Grounded on the social

exchange theory, we argue that when employees find

consistency among their environmental orientation and

evidence of improvement in their performance because of

GHRM, they will implement GHRM more effectively, which

will improve the overall firm performance. Our argument was

supported by Gilal et al. (2019) and Pham et al. (2019). They

concluded that when employees incorporate GHRM they are

more possessive of the environment and will inject more efforts

because it leads to achieve environmental performance, nature

sustainability, and satisfy their values.

2.2 Hypotheses development

2.2.1 Green human resource management,
employees, and firm environmental
performance

GHRM practices are the utilization of human resource

management activities and strategies to encourage the use of

resources in a way that improves and protects environmental

sustainability. Firm’s environmental performance is a firm’s

affirmative results toward the natural environment. A study

by Gilal et al. (2019) argued that environment-concerned

firms must focus on internal and external practices to

improve a firm’s performance and environmental

sustainability. In addition, it has been argued that effective

utilization of an environment-based strategy could facilitate a

firm’s green outcomes, such as environmental performance

(Latan et al., 2018). Similarly, Ren et al. (2018) highlighted the

importance of GHRM in improving a firm’s environmental

performance. Focusing on the manufacturing sector, Masri

and Jaaron (2017) conducted mixed research and stressed the

importance of GHRM practices, namely, green employee

empowerment and participation, green management of

culture, green performance and appraisal, green recruitment

and selection, green reward and compensation, and green

training and development for environmental performance.

Likewise, Nisar et al. (2022) evidenced the significant

correlations between GHRM and environmental performance

in the hotel industry context. Recently, many scholars, instead of

exploring the individual practice impact on firm environmental

performance, utilized a single construct combining all of the

practices items and explored its impact (Kim et al., 2019; Hameed

et al., 2020). Thus, based on the earlier discussion, we stated that.

H1. there is a positive and significant correlation between GHRM

and a firm’s environmental performance

GHRM is mainly used to describe the employee’s and their

employers’ concerns in designating and formulating practices for

the organization’s ecological planning (Shafaei et al., 2020).

Previous studies conclude that when firms incorporate GHRM

practices, they demonstrate a strong concern for corporate social

responsibility and respect the employee’s social priorities and

environmental concerns (Shen et al., 2016; Chaudhary, 2018). In

addition, it has been argued that the GHRM system (i.e., career

advancement, compensation, development, employee

involvement, employee relations, empowerment, recruitment,

selection, training, and work-life business) promotes employee
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competencies, commitment, knowledge sharing, and perception,

which in turn, may enhance green behaviors such as employee

environmental performance (Ren et al., 2018). Following this,

Ahmad et al. (2021) empirically evidenced the positive and

significant relationship between GHRM practices (green

performance management appraisal, green training and

development, and green rewards and compensation) and

employee performance in the context of the textile sector of

Pakistan (developing country). In the same way, a study

conducted by Pham et al. (2020) reported that among GHRM

practices, green training has a significant influence on employees’

environmental performance. In contrast, green performance and

employee involvement have an insignificant influence. Thus,

based on the earlier discussion, contradictory results, and calls

for upcoming studies to explore the relationship between GHRM

and employee’s environmental performance; we posit that.

H2. there is a positive and significant correlation between

GHRM and employee’s environmental performance

2.2.2 Employee’s and firm’s environmental
performance

Employees’ environmental performance refers to how

employees behave, perceive, and perform their job duties

obligated to the environment. It assesses an employee against

her/his assigned goals to measure whether results match with

goals (Masa’deh et al., 2016). Typically, several methods can be

utilized to assess an employee’s job performance, such as quality

of work, productivity, judgment, personal characteristics,

punctuality, job outcomes, and behaviors (Tseng and Huang,

2011). It has been argued that employee performance is

influenced by personal qualities (i.e., capacity, knowledge,

motives, and skill) and working environment (i.e., equipment,

expectation, incentives, workspace, etc.) (Ibrahim et al., 2017).

Previously, some scholars argued that a firm performance

measure comprises financial and non-financial aspects (Qalati

et al., 2021) whereas argued that the triple bottom line must

include financial, social, and environmental concerns (Masa’deh

et al., 2016). In this way, it has been argued that there is a need to

understand the influence of employee environmental

performance on a firm’s performance (Paillé et al., 2014).

Several studies identified the importance of employee

environmental performance (Hameed et al., 2020; Amjad

et al., 2021). However, to the best of our knowledge, limited

attention has been given to the direct link between employee

performance and firm performance. For example, Sadikoglu and

Zehir (2010) explored the direct link between them in the context

of total quality management practices in Turkish firms and found

a positive and significant relationship. However, no one has

explored the direct link between this relationship in the context

of green environmental literature and the manufacturing sector

among employees’ environmental performance and firm’s

environmental performance. The assumption that an

employee’s environmental performance is an important

predictor of firm environmental performance, which is based

on the idea that employees who had a great extent of concerns

regarding the environment, mitigate and protect environmental

crises, comply with regulations, lemmatize their activities, and

educate colleagues about the environmental protection. In this

way, their improved performance leads to a great extent to the

firm’s overall environmental performance. Thus, based on the

earlier discussion and arguments, we posit that.

H3. there is a positive and significant correlation between

employees’ and firms’ environmental performance

2.2.3 The mediating role of employee
environmental performance

Employee’s environmental performance is one of the

important constructs in the environmental literature (Paillé

and Meija-Morelos, 2019). In this context, we believe that it is

important to enlarge the mediation of employee-level

performance. Previously, many scholars have investigated the

direct impact of GHRM practices on firm environmental

performance (Masri and Jaaron, 2017; Latan et al., 2018; Ren

et al., 2018; Roscoe et al., 2019; Umrani et al., 2022), while there is

only scant literature available regarding the indirect link of

GHRM on firm environmental performance via employee

level (Pham et al., 2020). To fill this gap and support the

existing literature, Amjad et al. (2021) tested the mediating

role of employee-level performance and observed that it

positively and significantly mediated the relationship between

GHRM practices (i.e., green performance management and

appraisal, green training and development, and green rewards

and compensation) and organizational sustainability. In

addition, it has been noted that psychological mechanisms

(e.g., green climate and engagement) may improve employees’

job performance (Shen et al., 2016). In this context, we propose

that GHRM activities positively influence employee

performance, which in turn predicts firms overall

environmental performance. Therefore, predicting the

mediating role of an employee’s environmental performance

would be logical. Thus, we posit that.

H4. employee environmental performance significantly

mediates the relationship between GHRM and the firm’s

environmental performance

2.2.4 The moderating role of employee’s
environmental orientation

Environmental orientation refers to the extent to which

employees and employers are committed to environmental

sustainability. It derives from their willingness to recognize

and incorporate natural environment concerns into business

activities (Banerjee et al., 2003). According to Paillé et al.

(2014, p. 455), there are two types of environmental
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orientation. 1) “External environmental orientation reflects how

external community such as customers, commercial partners, or

citizens can be affected by a firm’s decisions, and 2) internal

environmental orientation reflects the degree of importance

given by the employees and employers to environmental

issues, as evidenced by the firm defining a clear policy

statement, shaping values about the importance of preserving

the environment, or efforts made by managerial staff toward

employees to help them to protect the environment.” In this way,

we define an employee’s environmental orientation as the

conception of self or interpersonal experience with

environmental concerns. It has been stated that an employee

may have a great extent of value orientation toward eco-friendly

employers and the welfare of society (Bustamante et al., 2020).

Furthermore, to understand the underlying mechanism

through which GHRM practices influence employee

performance, it is essential to comprehend employees who are

more likely to be affected by the GHRM practices. In the

literature, an individual value plays a critical role in

determining an attitude and behavior (Choe and Kim, 2018;

Hansen et al., 2018). In this context, it is posited that an employee

is more likely to reflect a green attitude and behavior when their

environmental/social values are in congruence with the

company’s green values. As GHRM practice demonstrates the

firm’s environmental values, we argued that employee

environmental orientation might moderate the influence of

GHRM practices on employee environmental performance.

Based on the attraction-selection-attrition model, we argued

that expected employees are attracted to an employer similar

to themselves in the form of attributes, interests, personality, and

values (Schneider, 1987). In this way, we posit that when

employees’ values are in line with the environmental concerns

organization, they will likely perform more. Previously, many

scholars have tested the moderation of personal environmental

orientation; however, their results have contradictions. For

example, Paillé et al. (2014) reported the significant

moderation in the link between strategic human resource

management and organizational citizenship behavior toward

the environment and (Chaudhary, 2019) on the link between

GHRM and job pursuit intention. While Dumont et al. (2017)

reported no evidence of its moderation on the link between

psychological green climate and in-role green performance.

Therefore, based on the previous argument, we posit that.

H5. personal environmental orientation moderates the

GHRM–employees environmental performance link such that

personal environmental orientation strengthens the positive

GHRM–employees environmental performance link

Figure 1 demonstrates the hypothetical model of the study. In

typical, the black line reflects direct relationships (H1, H2, and

H3), the blue-dashed line reflects mediation (H4), and the

orange-dotted line demonstrates moderation (H5).

3 Research methodology

3.1 Sampling and data collection

Our study objective is to explore the relationships between

constructs. Therefore, we have used a quantitative research

approach and convenient random sampling for data collection

(Abutabenjeh and Jaradat, 2018; Sileyew, 2019). A closed-ended

questionnaire was distributed among employees working in

manufacturing companies operating in China. We selected

employees and managers because 1) they have important

information about their organizations and involve in meetings

and decisions regarding environmental concerns (Pham et al.,

2020); 3) they are responsible for implementing GHRM practices

(Tung et al., 2014); and 4) previous studies employed them in

environmental-concern studies (Masri and Jaaron, 2017).

A survey link was created on [www.wjx.cn]. It is one of

China’s most popular and widely used questionnaire creation

FIGURE 1
Proposed model.
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websites (Mei and Brown, 2017). A survey link was shared

through widely used social media applications (WeChat, QQ,

and Tencent, given that due to the COVID-19 pandemic, this is a

widely employed approach nowadays (Qalati et al., 2021). In

addition, online surveys have several benefits, such as simple and

fast ways to collect data, being cost-effective, and being easy to

share (Mei and Brown, 2017; Ostic et al., 2021). The survey link

was open for 1 month in March 2022, and each week a reminder

was sent to selected participants to complete their response.

We have contacted 450 manufacturing companies’

representatives to participate. Out of 450, only 320 filled

questionnaires, 14 have been rejected due to incomplete

information; hence 68% is the response rate. Among the

306 participants, 58.5% (179) were male, and 41.5% (127)

were females. Nearly 40.2% (123) were aged between 21 and

30 years, followed by 33.3% (102) 21–30 years, and 26.5% (81)

over 40 years. In addition, over one-third of them, 38.6% (118),

had a master’s degree, followed by a bachelor’s 26.8% (82), basic/

secondary level 20.3% (62), and the other 14.4% (44),

respectively.

3.2 Measurements

We have adopted well-developed scales from previous

studies. All of the scale’s items were ranked on a five-point

Likert scale. Typically, GHRM (an independent variable) was

measured using six items borrowed from (Dumont et al., 2017).

The sample item is “Our organization provides adequate training

to promote environmental management as a core value.”

Employee environmental performance (a mediator) was

assessed using four items adopted from (Paillé and Meija-

Morelos, 2019). The sample item is “I comply with

environmental regulations.” A firm’s environmental

performance (a dependent variable) is assessed using 5 items

adopted from (Paillé et al., 2014). The sample item is “Our firm

reduced waste and emission from operations.” Employee’s

environmental orientation (a moderator) was assessed through

a five-item adopted from Etheredge (1999). The sample item is

“Firm has an environmental responsibility beyond making a

profit.”

3.3 Data analysis

We used a partial least square structural equation modeling

(PLS-SEM) technique (PLS algorithm, bootstrapping, and

blindfolding) using widely utilized SmartPLS software (Hair

et al., 2019; Qalati et al., 2021). In addition, we preferred this

software because it is the most comprehensive system of variance

(Fang et al., 2021), it does not require a large sample size to run

analysis, it is easy to use (Hair et al., 2019), and is recommended

for testing complex model (Fan et al., 2021; Qalati et al., 2021;

Qalati et al., 2022a; Qalati et al., 2022b). In addition, we employed

a statistical package for social sciences for descriptive statistics

and several other data cleansing tests such as Harman’s single

factors test for common method bias, Kaiser-Meyer-Olkin, and

Bartlett’s sample adequacy test for sample adequacy (Li et al.,

2020).

3.4 Common method bias

We have used two approaches (Harman’s single factor test

and full collinearity) to ensure data are free from bias. Harman’s

test result was 31.4% variance, which is far below the acceptable

threshold of 50% (Podsakoff et al., 2003). Using the PLS-SEM

approach via SmartPLS, researcher suggested the inner variance

inflation factor (also called the full collinearity approach). Inner

variance inflation factor values retained between 1.307 and 1.67,

which is far below the acceptable threshold of 3.33 (Hair et al.,

2019; Qalati et al., 2021) (Table 1). Thus, we conclude that the

data are satisfactory for the analysis.

4 Results

Henseler et al. (2009) stated that PLS-SEM is a two-step

approach that requires the assessment of two models:

measurement (outer) and structural (inner).

4.1 Outer model

Typically, we used the PLS algorithm technique using SmartPLS

to produce results related to the assessment of the measurement

model. The model assessment was performed using reliability,

validity, and internal consistency. In particular, Cronbach’s alpha

was used to measure reliability and factor loading for inter-item

reliability. Typically, all variables CA values were retained between

0.829 and 0.951, and except for employee’s environmental orientation

(EEO3), factor loading values were retained between 0.815 and 0.933,

which is greater than the 0.7 acceptable thresholds (Hair et al., 2019)

(see Table 1). Average variance extraction is used to measure

convergent validity. Convergent validity allows determining the

degree of contribution of the items in the representation of a

construct. The average variance extraction value was retained

between 0.646 and 0.814, which is greater than the 0.5 acceptable

threshold (Hair et al., 2019) (see Table 1). Last, we used composite

reliability to measure internal consistency; the composite reliability of

the construct retained between 0.909 and 0.961 greater than the

0.7 acceptable thresholds (Hair et al., 2019) (see Table 1). Therefore, it

concluded that constructs have adequate reliability and convergent

validity.

For the assessment of discriminant validity, we have used

Fornell–Larcker and the heterotrait-monotrait (HTMT) ratio
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criterion. According to Fornell and Larcker (1981), “the square

root of AVE of each variable must exceed the correlations

between the constructs and other constructs in the model”

(Fang et al., 2021, p. 7). This study result reflects that all bold

and italic values retained were greater than inter-correlation

variables; thus, it is concluded that variables have adequate

validity (see Table 2).

Table 3 demonstrates the heterotrait-monotrait ratio

results for the assessment of discriminant validity. This

ratio is preferable to editors and reviewers because it

evidences that there are no multicollinearity issues

(Henseler et al., 2015). Our study results were retained

between 0.403 and 0.796, which is far from the acceptable

threshold of 0.85 (Hair et al., 2019).

TABLE 1 Measurement model.

Construct Item Loading CAa CRb AVEc Inner VIF

Green human resource management (GHRM) GHRM1 0.918 0.951 0.961 0.804 1.307

GHRM2 0.901

GHRM3 0.868

GHRM4 0.895

GHRM5 0.890

GHRM6 0.907

Employee’s environmental orientation (EEO) EEO1 0.815 0.829 0.884 0.656 1.57

EEO2 0.821

EEO4 0.788

EEO5 0.816

Employee’s environmental performance (EEP) EEP1 0.870 0.866 0.909 0.714 1.62

EEP2 0.878

EEP3 0.768

EEP4 0.859

Firm’s environmental performance (FEP) FEP1 0.933 0.943 0.956 0.814

FEP2 0.845

FEP3 0.920

FEP4 0.898

FEP5 0.913

Note: CA, Cronbach’s alpha; CR, composite reliability; AVE, average variance extracted.

TABLE 2 Discriminant validity using Fornell–Larcker criterion.

Construct EEP EEO FEP GHRM

Employee’s environmental performance (EEP) 0.845

Employee’s environmental orientation (EEO) 0.395 0.783

Firm’s environmental performance (FEP) 0.721 0.449 0.902

Green human resource management (GHRM) 0.619 0.444 0.73 0.897

TABLE 3 Discriminant validity using heterotrait–monotrait ratio.

Construct EEP EEO FEP GHRM

Employee’s environmental performance (EEP)

Employee’s environmental orientation (EEO) 0.403

Firm’s environmental performance (FEP) 0.796 0.478

Green human resource management (GHRM) 0.675 0.470 0.770
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4.2 Inner model

Once the assessment of the measurement model is finished,

we assess the structural model using paths between the

exogenous and endogenous construct. It has been suggested

that the explanatory power of the model and cross-validate

redundancy can be used to assess the model (Hair et al., 2019;

Ostic et al., 2021; Qalati et al., 2021). In particular, we used the

PLS algorithm for generating the coefficient of determination

(R2) value for the dependent variable and blindfolding techniques

for cross-validated redundancy (Q2) value.

We used bootstrapping with 5,000 subsamples to generate

the path coefficient and their significance level. Table 4

demonstrates all of the hypotheses (direct, indirect, and

moderation) were supported. The decision related to a

particular relationship was made based on the criterion

(p-value<0.05) two-tailed test (see Table 4; Figure 2). Among

direct relationships, GHRM was found to strongly influence

employee’s environmental performance (β = 0.516), which

means that if there is a single unit change in GHRM,

employee’s environmental performance will change by 51.6%.

Regarding the explanatory power, Falk and Miller (1992)

suggested that it should be ≥0.10 (10%). In our case GHRM

and employee environmental performance explained 0.651

(65.1%) variance in the firm’s environmental performance,

which is far from the acceptable limit suggested by prior

scholars in environmental-based studies (Umrani et al., 2022)

(see Table 4; Figure 2). In addition, related to predictive relevance

TABLE 4 Hypotheses testing and strength of the model.

Hypothesis Proposed
relationship

Path
coefficient

SD t-value p-value Decision

Total effect

GHRM → Firm environmental performance 0.685 0.038 18.106** 0.000 Supported

Indirect effect

H4 GHRM→ Employee’s environmental performance→ Firm environmental
performance

0.225 0.026 8.817** 0.000 Supported

Direct effect

H1 GHRM → Firm environmental performance 0.460 0.050 9.142** 0.000 Supported

H2 GHRM → Employee’s environmental performance 0.516 0.049 10.568** 0.000 Supported

H3 Employee’s environmental performance → Firm environmental
performance

0.437 0.050 8.787** 0.000 Supported

Moderation
interaction

H5 GHRM x EEO → Employee’s environmental performance 0.166 0.078 2.134* 0.033 Supported

Notes, Critical values. *t-value > 1.96 (p < 0.05) **<0.01.
Goodness of fit→SRMR, 0.067, Chi–square = 1116.161, d_ULS, 0.859, d_G = 0.685, NFI, 0.804.

FIGURE 2
Result of PLS-SEM
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or Q2 it has been proposed that its value must be >0 (Hair et al.,

2019). Our study’s predictive relevance value for both employees’

environmental performance (0.289) and firm’s environmental

performance (0.525) is greater than the acceptable limit.

Therefore, we conclude that our research has substantial

predictability. Following Hair et al. (2019); Ostic et al. (2021),

Qalati et al. (2021) recent studies suggestions, we used SRMR

(standardized root mean square residual) to analyze the goodness

of fit. Our research SRMR value is 0.067, which is less than the

acceptable threshold of 0.08 (Hair et al., 2019).

4.3 Mediation analysis

Regarding the mediating analysis, we used the widely

employed (Qalati et al., 2021) and suggested (Hair et al., 2016;

Hair et al., 2019) test called variance accounted for (VAF) test. If

the VAF value is retained <20, 20–80, and >80%, it is considered

as no, partial, and full mediation, respectively (Hair et al., 2019).

For the calculation, refer to Table 4.

VAF � Indirect ef fect/total ef fect � 0.225/0.685 � 32.84%.

Our study VAF value is 32.84%; thus, we conclude that an

employee’s environmental performance partially mediates the

relationship between GHRM and a firm’s overall environmental

performance.

4.4 Moderation analysis

Regarding the moderation analysis, we used the f2 measure,

and the particular formula is given by Cohen (1988). In addition,

the formula given below has been suggested to measure the

strength of moderation (Umrani et al., 2022). For the R2 values,

refer to Figure 2.

f 2 � (R2included − R2excluded)/(1 − R2included)

� (0.419 − 0.382)/(1 − 0.419) � 0.0636.

Regarding the f2 values, Cohen (1988) stated that if the value

is 0.02, 0.15, and 0.35, it is considered as weak, moderate, and

strong, respectively. This research f2 value is 0.0636; thus, we

conclude that an employee’s environmental orientation has a

weak moderation effect on the link between GHRM and an

employee’s environmental performance. In addition, we draft an

interaction scope of employee’s environmental orientation on the

GHRM–employee’s environmental performance link, which is

stronger when employees have high environmental orientation

relative to low (see Figure 3).

5 Conclusion

To conclude, this research was conducted in the China’s

manufacturing industry. This study has three-fold objectives.

The study’s first objective is to explore the direct impact of

GHRM on employee and environmental performance. This

study evidenced the positive and significant effect of GHRM on

employees’ and the firm’s environmental performance. However, it

strongly influences employees’ environmental performance (β =

0.516) relative to a firm’s environmental performance (β = 0.460).

The study’s second objective is to explore the mediation of

employee environmental performance. This study noted that

employees’ environmental performance positively and

significantly mediated the relationship between GHRM and

firms’ environmental performance. Finally, the third objective is

FIGURE 3
Moderation of employee’s environmental orientation.
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to explore the moderating role of environmental orientation. This

study showed that employees’ environmental orientation

strengthens the link between GHRM and employees’

environmental performance.

5.1 Discussion

Regarding the first hypothesis and objective, this study

evidenced a positive and significant effect of GHRM on a

firm’s environmental performance (β = 0.460, t = 9.142, p =

0.000 < 0.001); thus, H1 was supported. This result infers that

when manufacturing companies provide adequate environment-

based training and promote environment-based practices, assess

their performance and give rewards on practicing environmental

behavior, as well as encourage suggestions related to

environmental sustainability, it has a substantial effect on a

firm’s overall performance. This finding of the study is

consistent with prior work (Ren et al., 2018; Kim et al., 2019;

Hameed et al., 2020; Al-Shammari et al., 2022; Umrani et al.,

2022) who highlighted the importance of GHRM in different

sectors including hospitality and manufacturing and reported the

significant correlations.

Regarding the second hypothesis, we have evidenced a

positive and significant effect of GHRM on employees’

environmental performance (β = 0.516, t = 10.568, p =

0.000 < 0.001); thus, H2 was supported. This result indicated

that GHRM strongly influences employees’ environmental

performance relative to a firm’s environmental performance

because employees are a central part of the process and

company. In addition, they are mainly in charge of executing

environment-based practices effectively and efficiently. This

finding is in line with the previous study of Pham et al.

(2020); Ahmad et al. (2021), who recently endorsed GHRM in

the context of employee environmental performance.

Regarding the third hypothesis, our study found a positive

and significant effect of employee environmental performance on

firm environmental performance (β = 0.437, t = 8.787, p =

0.000 < 0.001); thus, H3 was supported. This result implies

that a single unit change in an individual performance led to

a 43.7% change in firm overall performance. In addition, this

finding state that when employees limit their environmental

impact beyond compliance, preserve and mitigate

environment-based crises, comply with regulation related to

environmental sustainability, and educate their colleagues,

peers, firms can reduce waste and emission, save energy,

reduce purchases of non-renewable components, chemical,

and materials, and reduce the risk of environment-based

accidents. This finding supported the work of Hameed et al.

(2020); Amjad et al. (2021), which highlighted the importance of

employee environmental performance, and Sadikoglu and Zehir

(2010) evidenced the significant impact of employee

performance on firm performance.

Regarding the mediation hypothesis and second objective,

this study evidenced a positive and significant partial mediation

of employees’ environmental performance between GHRM and

the firm’s environmental performance (β = 0.225, t = 8.817, p =

0.000 < 0.001); thus, H4 was supported. This result reveals that

because employees are a central part of the processes and a center

in charge of executing the suggested policies and practices if they

implement effectively, companies can improve their

performance; another case of their ineffectiveness would

increase the cost of the company in terms of adopting and

implementing practices. This finding evidences the mediating

role of employee’s environmental performance, which became

called and supported by Amjad et al. (2021).

Related to the final moderation hypothesis and objective, our

study witnessed a positive and significant intersecting effect of

employee’s environmental orientation on the

GHRM–employee’s environmental performance relationship

(β = 0.166, t = 2.134, p = 0.033 < 0.05); thus, H5 was

supported. This result infers that the effect of GHRM on

employee environmental performance will be stronger when

there is more involvement of employee environmental

orientation. In addition, it implies that if individuals have a

low level of orientation, GHRM will have little impact on

employee performance. Therefore, we proposed that

environment-concern companies must engage employees’

orientation to enhance their performance. This finding is

supported by Paillé et al. (2014); Chaudhary (2019) work.

5.2 Theoretical implication

This study had several theoretical implications. First, even

though several studies evidenced the importance of GHRM

activities and their impacts on firm environmental

performance in the context of hospitality (Kim et al., 2019;

Pham et al., 2020; Umrani et al., 2022), education (Gilal et al.,

2019), supply chain (Agyabeng-Mensah et al., 2020), and textile

sector (Ahmad et al., 2021). However, a few studies observed its

effect on manufacturing companies’ performance (Roscoe et al.,

2019; Muisyo et al., 2022). In addition, except for Amjad et al.

(2021), no other study had simultaneously explored the effect of

GHRM on employees and firm environmental performance.

Thus, our research takes one step ahead to support the

existing literature and investigate the GHRM effects on

employee and firm environmental performance in the context

of Chinese manufacturing companies.

Second, scholars explored evidence of the significant effect of

GHRM on employee environmental performance (Amjad et al.,

2021) and its effect on firm environmental performance (Ahmad

et al., 2021). To the best of scholar knowledge, no study reported

the mediation of employee environmental performance,

especially between GHRM and firm environmental

performance. In this way, our study filled this gap and
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contributed to the mediating role of employee environmental

performance. This research witnessed the GHRM has a positive

and significant influence on employee performance; when

employee effectively implements environmental-concerns

practices, it improves the firm environmental performance in

the form of a decrease in the purchase of non-renewable

products, reduce waste and carbon emission.

Last, many scholars highlighted the importance of individual

orientations toward environmental sustainability (Banerjee et al.,

2003; Paillé et al., 2014; Bustamante et al., 2020) and explored its

moderation in the link between strategic human resource

management and organizational citizenship behavior toward

the environment and (Chaudhary, 2019) on the link between

GHRM and job pursuit intention. To the best of our knowledge,

no single study has explored the moderating role of employee

environmental orientation in the link between GHRM and

employee environmental performance. Our study evidenced

that when the employee value is in line with the

environmental-concerns organization, they will likely perform

more in the form of incorporating GHRM practices. Following

this assumption, we observed that the effect of GHRM on

employee environmental performance would be stronger when

there is more involvement in employee environmental

orientation.

5.3 Practical implications

This research also has implications for practitioners.

First, the positive and significant impact of GHRM practices

suggests that to improve the employees and firm environmental

performance, managers, and companies operating in the

manufacturing sector must incorporate GHRM practices,

encourage employees to implement those practices, promote

green behavior, and increase environmental awareness and

knowledge so that employees engagement in environmental

concerns activities can be improved leading to enhance firm

overall performance and environmental sustainability. In

addition, GHRM activities not only improve environmental

performance but also lead to enhancing organizational

reputation and attractiveness. Henceforth, we propose

manufacturing companies establish policies and strategies that

could improve the adoption and implementation of GHRM

activities.

Second, the positive effect of employee environmental

performance suggests that the successful implementation of

the GHRM system, green practices, and their practical

implementation and improvement of the firm environment

are possible because of employees. Therefore, organizations

must give importance to employees’ environmental

performance, which directly and indirectly increases firms’

environmental performance. In addition, employees’

concerns about the environment could be a competitive

advantage for the company, as it requires less training and

cost to encourage them to adopt green practices relative to

competitors. In addition, they will act as brand ambassadors for

the company and spread positive word of mouth to potential

applicants to the company.

Third, the employee environmental performance mediating

role suggests that it mediated the direct link between GHRM and

the firm environmental performance. This result indicates that

practitioners emphasize employee performance as it improves

overall firm environmental performance. Typically, it highlights

to managers that employees are a central part of the processes

and a center in charge of executing effective and ineffective

GHRM practices. If they implement correctly company can

improve its performance in the form of profits and increase

its reputation and attractiveness. In the case of failure, it will

increase costs and losses.

Finally, the significant moderating role of employee

environmental orientation results suggests that organizations

must respect and improve their understanding of

environmental orientation, which enables organizations to

enhance the effect of GHRM on their employees’

performance. It furthers that the managers must give

importance to the values of current and protentional

employees as when their values are consistent with the

organizational values, they exert more effort.

5.4 Limitations and future research

Our research also had limitations that the upcoming scholar

could cash to advance the green literature. First, this research is

focused on the manufacturing companies operating in China;

therefore, we invite scholars to test the proposed model in

different industries such as hospitality, education, and

telecommunication in China and other developed and

developing countries. In addition, future studies could

replicate the model to perform a comparative analysis. The

quantitative approach and data collection via an online survey

could be another study limitation. Thus, we suggest that future

researchers employ qualitative, mixed-method, and field surveys

to determine which green practices most significantly influence

employees’ environmental performance. Testing moderation of

employee environmental orientation only on the

GHRM–employee environmental performance could be a

third limitation of the study. Thus, we suggest the upcoming

scholars investigate its moderation on both path

GHRM–employee environmental and GHRM–firm

environmental performance. Finally, this study has used a

single mediator and moderator. However, there could be

many constructs that play a mediating and moderation role.

Thus, we suggest future studies on employee engagement, green

innovation, psychological behaviors (as mediators) and green

culture, subjective environmental norms, and individual
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employee factors (as moderators) between the proposed

relationships.
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