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Abstract
Today, by increasing public awareness about environmental issues and pressures from governments and other stakeholders, 
companies have dealt with environmental challenges more than ever. This paper focuses on environmentally sustainable 
performance using an integrated methodology based on meta-synthesis, Delphi, and structural equation modeling (SEM) 
techniques which are utilized in different phases. In the first phase, an in-depth review of green human resources manage-
ment (GHRM) literature is conducted based on the meta-synthesis method, and as a result, 38 codes are extracted. Next, 
to adapt and customize the codes with the nature of the construction industry, 2 rounds of Delphi method are implemented 
to extract the expert judgment from a panel of 15 industry professionals, resulting in 21 codes in 7 categories. To validate 
the developed methodology, a dataset from 33 Iranian construction companies are collected along with 15 factors in 5 cat-
egories determined using SEM. The findings reveal that among 9 main GHRM components extracted from the literature, 
just 5 components including green recruitment and selection, green performance management, green-reward, green-based 
employee empowerment, and green training have significant and positive relationships with GHRM. Finally, managerial 
insights, limitations, and future research directions are discussed.

Keywords Green human resource · Environmental management · Sustainable development · Meta-synthesis · Structural 
equation modeling

Introduction

In recent decades, global warming and climate change have 
had profound impacts on people’s lives which demands 
more attention to the environmental issues from companies 
(Mishra, 2017; Jabbour and de Sousa Jabbour, 2016). Fur-
thermore, the mounting pressures from various stakeholders 
such as consumers, governments, and environmental activists 
have forced companies to initiate environmentally friendly 
practices (Mousa and Othman, 2020). Companies need to 
increase their abilities to address stakeholders’ environmen-
tal concerns to be profitable and survive in the long term 
(Kawakami et al. 2015; Gardas et al. 2019; Walker et al., 
2014). The incorporation of environmental issues in compa-
nies’ strategic tasks can increase their competitive advantage 
and lead to sustainable development (Govindan et al., 2013; 
Sarkar et al., 2020; Vandchali et al., 2021a, 2021b).

Addressing the environmentally sustainable perfor-
mance issues, and promoting green organizations, is a sus-
tainable human resource management (HRM) approach 
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that ensures the sustainable development of organizations 
and can be achieved by adopting new ecological techniques 
by using innovative strategies and the human capital of 
organizations (Chams and García-Blandón, 2019). How-
ever, companies need to have competent employees who 
have passion, knowledge, and skills to manage environmen-
tal issues. Integrating green management and HRM can be 
considered a green revolution in traditional principles of 
HRM, motivating the scientific society in the field of green 
human resource management (GHRM) (Ansari et al., 2021; 
Al-Ghazali and Afsar, 2021; Nejati et al., 2017; Jabbour, 
2011 and 2013; Dutta, 2012; Gholami et al., 2016; Sarkis, 
2012; Yu et al., 2020). Effective environmental manage-
ment and a company’s competitiveness are dependent on 
HRM (Ehnert, 2009; Phipps et al., 2013; Pohjola, 2001). 
GHRM is defined in HRM practices, including green 
employment, green learning, green performance, and green 
services compensation (Zaid et  al., 2018a). Masri and 
Jaaron (2017a, b) defined GHRM in terms of HRM actions 
that lead to increased HR commitments to sustainable envi-
ronmental practices (Masri and Jaaron, 2017a, b). GHRM 
is an approach to extend the scope of HRM applications to 
minimize the damages that may be caused by the activities 
of the firms in all business processes (Zaid et al., 2018b).

The employees’ environmentally friendly behavior will 
improve the companies’ sustainable performance (Lo et al., 
2012). GHRM practices affect employees’ environmentally 
friendly behavior to achieve environmental sustainability (Kim 
et al., 2019). Implementing GHRM practices can ensure the 
success of the environmental performance of an organization 
that has a key role in developing organizational sustainability 
(Pham et al., 2020a). GHRM practices as an approach for sus-
tainable development objectives of the organization facilitate 
the implementation of green practices and policies by various 
practices of compensation, recruitment, rewards, and exit poli-
cies (Nisar et al., 2021a, b). Greening an organization is a novel 
shift that requires commitment from both the management and 
the employees. It does not happen only by practices affected by 
GHRM but also by the improvement of green behaviors among 
the members of an organization (DuBois and Dubois, 2012).

Recently, many academicians and practitioners have 
focused on the importance of employing competent, quali-
fied, and skillful employees as an effective way to achieve 
sustainable performance through GHRM (Yong et al., 2019a, 
b). Reviewing the related literature shows that manufacturing 
and service companies use GHRM to improve their sustain-
able environmental performance (Raut et al., 2020). Scholars 
and practitioners such as Ghouri, Mani, Khan, Khan, and 
Srivastava (2020), Siyambalapitiya et al. (2018), Gilal et al. 
(2019), and Nisar et al. (2021a, b) tried to extend the GHRM 
practices into the different manufacturing and service indus-
tries. Ghouri et al. (2020) assessed the key determinants of 

GHRM and investigate its impact on environmental perfor-
mance and business performance in the Malaysian manu-
facturing industry. Siyambalapitiya et al. (2018) proposed 
a model for GHRM in Sri Lanka’s tourism industry; Gilal 
et al. (2019) extended GHRM practices into the higher educa-
tion institutions. Recently, Nisar et al. (2021a, b) investigated 
the role of green intellectual capital and pro-environmental 
behavior in Malaysian hotels. An integrated data envelop-
ment analysis (DEA) and life cycle assessment (LCA) tech-
nique were offered by Tavana et al. (2021) to conduct the per-
formance measurement in green construction management.

The construction industry is known for its high impact on 
the environment which ingests more than 40% of the total 
global energy and results in more than 40% of total global 
GHG emissions (Yin and Li, 2019). However, there is a lack 
of research in finding the appropriate GHRM initiatives in 
the construction industry (Buckly and Kalarickal, 2005; 
Takahashi, 2009; Shinkareva et al., 2020). The construction 
certainly harms the environment; it can arise from the non-
green human behaviors toward environmental degeneration. 
Organizations can reduce environmental degradation by 
expanding the scope of GHRM practices (Yong et al., 2019a, 
b. Construction companies have always been on the front 
line as a result of the environmental impacts caused by their 
construction activities (Luciano et al., 2021). This motivates 
them to increase their environmental practices to address 
environmental concerns. Therefore, there is a need for pay-
ing attention to GHRM in the construction industry. This 
paper designs a model for GHRM in the field of construc-
tion to maintain equal opportunities for current and future 
generations to effectively use environmental resources. The 
main contributions of the paper are outlined as follows:

 i. Designing a GHRM model for the construction industry,
 ii. Enriching the GHRM literature by developing GHRM 

for the construction industry,
 iii. Using a hybrid approach based on meta-synthesis, 

Delphi, and SEM method to design and verify the 
GHRM model for the construction industry,

 iv. Providing managerial insights to the companies in 
the construction industry to reach sustainable perfor-
mance by presenting a model of effective GHRM fac-
tors in the construction industry.

The rest of this paper is structured as follows: in the “Lit-
erature review” section, the GHRM literature is reviewed and 
related components are defined. The research methodology and 
the related phases are presented in the “Research methodology” 
section. In the “Data analysis and presenting the findings” sec-
tion, the data are analyzed and the GHRM model is developed. 
Finally, conclusions, managerial insights, and future directions 
are presented in the “Discussion and conclusions” section.
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Literature review

Using the meta-synthesis method, GHRM literature from 
2011 to 2021 is extensively reviewed. Although the starting 
date of using GHRM-related concepts in the construction 
industry refers to 2004 by Tam et al. (2004), the number of 
papers before 2011 is very low. Therefore, the year 2011 was 
selected as the starting point for collecting the relevant data 
and the year 2021 was selected as the endpoint. This spe-
cific duration has been employed to include the most recent 
research studies in view of the increase in publications that 
have addressed this highly important topic. The results of 
the literature review are elaborated in the following sections.

Green human resource management

With the formation of the HRM term, Jackson et al. (2011) 
conducted the first specific HRM review. They highlighted 
the critical role of HRM activities in assisting leading 
companies to move towards environmental policies and 
strategies. However, the number of works in this field has 
increased in recent years. Table 1 provides several defini-
tions of GHRM in different studies.

According to the above-mentioned definitions by various 
authors, GHRM consists of traditional HR operations (e.g., 
job evaluation, employment, education, performance, 

and rewards measurement) in which the main focus is on 
environmental purposes and strategic aspects of the HRM 
(Jabbour et al., 2010). By focusing on the environmental 
criteria, Raut et al. (2020) analyzed the HR performance in 
the electronic service sector in India. Using the interpretive 
structural modeling method (ISM method) and the MICMAC 
analysis, they found that green organizational culture and 
green development and education are the most effective 
green human resources in India’s electronic service sector. 
Singh et  al. (2020) investigated the impacts of GHRM 
on 309 active small and medium-sized companies. The 
results showed a significant relationship between GHRM 
and environmental performance. Yong et  al. (2019a, b) 
reviewed the GHRM literature from 2007 to 2019 and by 
reviewing 70 papers, they found that GHRM has significant 
impact on the individual and organizational environmental 
performances. Furthermore, there has been more interest in 
analyzing GHRM in developing countries. Siyambalapitiya 
et al. (2018) identified GHRM practices, which impacted 
environmental management in the Sri Lanka tourism sector. 
The results showed that green employment is the most 
important factor in their environmental management system. 
Masri and Jaaron (2017a, b) examined the impacts of GHRM 
on manufacturing companies in Palestine. They reviewed 
110 manufacturing companies including food, chemical, 
and medicines manufacturers to recognize the effective 

Table 1  GHRM definitions

Reference Definitions

Jabour et al. (2010) GHRM consists of greening the operational aspects of  human resources management (for example, job 
evaluation, employment, education, performance measurement, and rewards)

Wagner (2011) GHRM is an approach that meets a company’s and society’s needs without damaging the environment
Teixeira et al. (2012) GHRM adjusts different practices for GHRM (like employment, selection, education, performance, and 

rewards measurement) to achieve the company’s green management goals
Renwick et al. (2013) GHRM refers to HRM practices aimed at environmental and ecological influence of the firms and it is 

linked with firm environmental strategy and green behaviors of employees
Opatha (2013) GHRM refers to all of the systematic operations used in implementing, maintaining, and developing. Its 

purpose is to green the company’s employees
Opatha and Arulrajah (2014) GHRM refers to policies, systems, and performances that want to green the employees to achieve per-

sonal, social, natural, and organizational environment benefits
Paille et al. (2014) GHRM empowers human resources with environmental efficiency by adjusting the human resources 

management techniques and systems to improve the green principles
Mehdi Yousef et al. (2015) GHRM emphasizes orientation to change the processes and outputs of the company
Gholami et al. (2016) GHRM is a new field that tries to achieve environmental management purposes by cooperating with 

HRM operations
Pinzone et al. (2016) GHRM refers to environmental HRM aspects that lead to improved environmental performance vital
Oh et al. (2016) GHRM directs the organization’s strategic orientation towards environmental protection and asks top 

management to engross organizational processes and practices that empower people to take part in 
green job behaviors to reduce environmental pollution at the workplace

Masri, and Jaaron (2017) GHRM concentrates on firm environmental management practices wherein green HRM behaves as a 
platform to connect HRM practices to the environmental management activities of the firm

Bombiak and Marciniuk-Kluska (2018) Incorporating environmental practices into the area of human resource policy, referred to as GHRM
Vijai and Joyce (2021) GHRM involves the alignment of the firm’s HRM practices to the environmental management system
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practices of GHRM in environmental performance. The 
qualitative part of the research identified 6 components of 
the GHRM, including green employment, green education 
and development, green performance management, green 
rewards and service compensation, green empowerment and 
participation, and green organizational culture management. 
The quantitative part of their research showed that the “green 
employment” and “green learning and development” factors 
had the highest and the lowest impacts on the companies’ 
environmental performance. Rayner and Morgan (2018) 
evaluated the employees’ environmental knowledge and 
measured their understanding of their ability, motivation, 
and opportunities. Collecting data from 394 employees of 5 
Australian companies, they found that positive environmental 
ability, motivation, and opportunity might lead to green 
behavior, and it is more common at home compared to being 
at work. Tang et al. (2018) designed a tool for measuring 
five components of GHRM including green employment, 
green education, green performance management, green 
paying and rewards, and green participation. Dumont et al. 
(2017) investigated the impacts of GHRM practices on green 
behavior by highlighting the intermediary role of the green 
organizational atmosphere and individual green values. They 
collected data from a Chinese and an Australian multinational 
company. The results showed that the green organizational 
atmosphere and individual green values have direct and 
indirect impacts on the green behaviors of the employees. 
Arulrajah et al. (2016) reviewed the respective green twelve 
tasks of HRM including the job description, job analysis, HR 
planning, employment, choices, inculcation, performance 
measurement, education and development, disciplinary 
management, health, and safety management, and employee’s 
communication.

Components of GHRM

A review of GHRM literature demonstrated that 9 GHRM 
components such as green organizational culture, green 
recruitment, and selection, green employee involvement, 
green employee empowerment, green performance manage-
ment, green reward, health and safety management, green 
discipline management, green training, and development are 
the widely used components. Table 2 provides more details 
about the GHRM components.

Research methodology

The present study aims to present a model for contributing fac-
tors of GHRM in the construction industry. As shown in Fig. 1, 
this study used a mixed-method including meta-synthesis, Del-
phi, and SEM methods, to design a model for GHRM in the 
construction industry. The proposed methodology can lead to 

more reliable and valid results through utilizing the strengths 
and mitigating the weaknesses of qualitative and quantitative 
methods. Furthermore, it can provide detailed and contextual-
ized insights into qualitative data and also generalizable and 
externally valid insights into quantitative data. As demon-
strated in the first phase (cf. “Literature review” section), an 
in-depth literature review was conducted through the meta-
synthesis method to identify GHRM contributing factors. In 
the second phase, Delphi method is used in two rounds to pre-
sent the initial GHRM model. Finally, in the last phase, SEM 
methods based on partial least square (PLS) are employed to 
validate the initial model. In the following, the implementation 
steps of each phase are described. Figure 1 also explains the 
three phases of the research.

Identifying GHRM factors 
through the meta‑synthesis method

Using seven steps of the Sandelowski and Barroso (2016) 
pattern in the first phase, we identified GHRM components 
from the related literature between 2011 and 2021. The steps 
of the meta-synthesis method are presented in the following:

 Step 1. Determining research question: The first step of the 
meta-synthesis method is to develop the main research 
question.

 Step 2. Reviewing the literature in a systematic way: After 
determining the relevant keywords, a comprehensive 
search is performed at a specific time interval for rel-
evant articles in various databases such as Web of Sci-
ence and Scopus.

 Step 3. Evaluating and selecting the suitable papers: A 
tool used for evaluating the quality of primary perusal 
of the qualitative research is called critical appraisal 
skills programme (CASP) tool. The papers were first 
evaluated and rated based on 10 criteria/questions as 
shown in Table 3. The maximum score of every crite-
rion/question was considered 5. Then, the sum of the 
scores that each paper earned was calculated accord-
ingly and the papers which the sum of their scores was 
less than 25 were eliminated.

 Step 4. Extracting results: In this step, we used a research 
question to extract the relevant codes from the selected 
papers.

 Step 5. Analyzing and synthesizing the qualitative findings: 
After extracting the codes, it is time to analyze, synthe-
size, and categorize the identified codes.

 Step 6. Quality control: This step is about assessing the 
validity and internal reliability of the study’s results. 
The validity of the research and coding process was 
assessed by academicians and industry experts. To 
assess the internal reliability of the coding process 
Cohen’s Kappa coefficient was used.
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Table 2  Explanation of GHRM components

GHRM component Definitions and indicators

Green organizational culture Green organizational culture is defined as “the pattern of shared basic assumptions about environmental 
issues and environmental management” (Marshall et al., 2015). Green organizational culture includes 
shared beliefs, values, norms, symbols, and social stereotypes about organizational environment man-
agement and shapes the standard behavior expected from the individuals (Chang, 2015). In the present 
study, green organizational culture is measured through top management support of green practices, green 
organizational mission, green organizational values, green punishment system, and financial covering green 
activities indicators

Green recruitment and selection Employing people who commit to the environment plays a vital role in the company’s greening process (Jab-
bour and Santos, 2008). If companies tend to achieve their environmental policies, their employees need to 
have the right attitude towards the environment. In the present study, green recruitment and selection are 
measured through the green job description, green recruitment process, green-based applicants’ evaluation, 
green recruitment messages, and green job designing indicators

Green employee involvement Scholars outlined that employees who are involved in issues related to the environment have more knowledge 
regarding environmental issues. Furthermore, they are more capable to tackle the problems related to the 
environment, which leads to improved environmental performance (Rothenberg, 2003). In the present study, 
green involvement is measured through clear green vision, green learning climate, various communication 
channels, offering green practices, and encouraging green involvement indicators

Green employee empowerment Green employee empowerment also contains employee involvement in pursuing green organizational tasks 
(Longoni et al., 2014; May and Flannery 1995). Green employee empowerment is a potential mediator that 
represents the influence on employees’ motivational levels for pursuing green practices (Tariq et al., 2016). 
In the present study, green employee empowerment is measured through joint consultations for environmen-
tal issues problem solving, holding workshops to enhance environmental behavior, providing conditions to 
exchange tacit knowledge, involving in formulating environmental strategy, and using teamwork to increase 
environmental awareness indicators

Green performance management Green performance measurement is important for companies to manage their actual environmental perfor-
mance in the long term. Therefore, green performance measurement should be performed independently or 
implemented in alignment with company performance measurement (Jabbour and Santos, 2008). In the pre-
sent study, green performance management is measured through green goals transparency, clarifying green 
criteria in employee performance evaluation, green-based employee performance assessment, providing 
regular feedback for environmental performance, green organizational commitment, and green information 
system indicators

Green reward Green rewards refer to a system of financial and non-financial rewards for employees with a distinct potential 
to contribute to environmental management” (Jabbour et al., 2010). In the present study, green rewards are 
measured through the monetary and non-monetary rewards for environmental achievements, rewards for 
innovative environmental achievement, and rewards for innovative environmental suggestion indicators

Health and safety management Health management and green safety can go beyond the traditional safety and health management in HRM. 
It consists of the traditional practices of safety and health management and some aspects of environmental 
management. Many companies tend to green their safety and health management. The role of safety and 
health management system is to ensure that the work environment is green for the employees. In a green 
workplace, the company pays attention to environmental sensibility, social responsibility, and efficiency 
in using the resources (Jabbour and Santos, 2008). In the present study, health and safety management is 
measured through creating green health conditions, green-based workplace design, and green-based job 
design indicators

Green discipline management Green discipline management is defined as fining or punishing employees for noncompliance with targets in 
environmental management (Nisar et al., 2021). In the present study, green employee discipline manage-
ment is measured through establishing green rules, determining green behavior, and green punishment 
indicators

Green training and development The companies’ capability to promote employees’ skills is a key factor in HR strategic development (Ellinger 
and Ellinger, 2014). They need to focus on environmental learning (Jabbour, 2013), which changes the 
mindset and behavior of the employees. By developing environmental policies, companies can decrease the 
negative effects on the environment, create a conscious environmental culture (Daily and Huang, 2001), 
increase the environmental knowledge of the employees, and provide the required environmental skills and 
knowledge for the employees (Renwick et al., 2012). In the present study, green training and development 
are measured through providing training opportunities, giving the first priority to green training programs, 
and holding online training to reduce paper costs and COVID-19 outbreak
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Fig. 1  General framework of the research

Table 3  Evaluation of the papers through the CASP method

Questions
Is the paper relevant to our study?
Was the research design appropriate to address the aims of our study?
Are the sample size and the sampling method suitable?
Are the sources and the way of collecting data suitable?
How is the points’ generalization capability of the paper?
How accurate is the data analysis, and what is the method of data analysis?
Is the paper suitable in terms of expression clarity?
Are ethical principles of the paper like “mentioning the right references” and other ethical principles followed in the paper?
Is the relationship between the researcher and the participants considered in a suitable way?
How do you evaluate the paper generally?
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 Step 7. Presenting the findings: This is the final step of 
the suggested meta-synthesis and the findings from the 
previous steps are presented. The main finding of this 
study; i.e., the GHRM model in the construction indus-
try is represented by Fig. 5.

Adopting and customizing the identified 
GHRM factors with the construction industry 
through the Delphi method

In this phase, we utilized the experience of 15 industry 
experts with at least 10 years of experience in the field of the 
construction industry and GHRM principles in two rounds:

Round 1. Surveying the industry experts’ opinion about 
the degree of relevance of extracted factors with the con-
struction industry using 1 to 10. The purpose of this round 
is to eliminate those codes which are irrelevant or less rel-
evant to the activities in the construction industry. Firstly, 
a list of the extracted codes was given to the experts. Next, 
the experts were asked to select the components which are 
compatible with the industry. Then, the sum of every code’s 
score, which is equivalent to the sum of the experts’ votes, 
was calculated. Those codes in which the sum of votes was 
less than the average votes received from the experts were 
eliminated from the list.

Round 2. Surveying the industry experts’ opinion about 
the importance of each criterion using 1 to 5. In this round, 
it was asked from the experts to specify the degree of neces-
sity and importance of the remained codes which may lead 
to achieving the research purposes.

Validating the proposed model using SEM method

Finally, we validated the proposed model using SEM and 
second-order confirmatory factor analysis. To this end, we 
surveyed 229 managers from 33 Iranian construction com-
panies using a 5 points Likert scale questionnaire. Then, we 
presented the final model of GHRM for the construction 
industry by conducting to the following steps:

Step 1. Measurement model: To assure that SEM can be 
effectively applied to our model, the validity and reliability 
of the results are examined. Composite reliability (CR ≥ 0.7) 
and average variance extracted (AVE ≥ 0.5) are two required 
factors for the convergent validity and construct correlation 
(Lin and Huang, 2009). The difference between measures of 
a construct and other constructs’ measures will be compared 
via the convergent validity. To assess the divergent validity 
of the survey instrument, we used a matrix that the square 
root of AVE for each construct is placed in the main diago-
nal of the matrix and correlation among the constructs is 
reported at bottom of the main diagonal. If the square root of 

AVE for a construct is greater than the correlation coefficient 
of the construct with other constructs, then the divergent 
validity will be accepted.

Step 2. Structural model: The structural model is utilized 
to evaluate the relationship between the latent variables. To 
test the relationship between the latent variables, we ran a 
bootstrapping procedure with a resampling rate of 500 (Hair 
et al., 2017) to obtain the t values. If the t value between two 
constructs is larger than |1.96|, then the relationship between 
them will be significant (Esposito Vinzi et al., 2010).

Data analysis and presenting the findings

We analyzed findings in 3 consecutive phases using the three 
above-mentioned methods and the results are elaborated in 
the following sections.

Data analysis using the meta‑synthesis method

The primary green HRM model is developed by reviewing 
papers from the related literature using the meta-synthesis 
method in 7 steps.

Step 1. Since we intended to find the various components 
of a suitable GHRM model, we developed our research ques-
tions as:

• What is the suitable GHRM model for the construction 
industry?

Step 2. We focused on English-written papers during the 
10 recent years (2011 to 2021). The books, thesis, and con-
ference proceedings papers were not included in this study’s 
statistical population. The main keywords employed by this 
study include green human resource management, green 
HRM, green human resource, human factors, green prac-
tices, green training, and environmental HRM.

Step 3. As a result of evaluating the papers through the 
CASP, 39 papers are selected for further analysis. As shown 
in Fig. 2, the procedure of filtering papers was based on their 
title, abstract, methodology, and the full content of papers.

Steps 4 and 5. After selecting the suitable papers, we used 
research questions to related extract codes from the texts. 
By reviewing 39 selected papers, we identified 44 primary 
codes which were categorized into 9 concepts.

Step 6. To evaluate the extracted codes, 2 experts’ opin-
ions were utilized. The study’s processes were considered 
with 10 questions which had a scale that consisted of 4 
choices (1 = weak, 2 = middle, 3 = good, and 4 = excellent) 
by two experts, and Cohen’s kappa coefficient among the 
opinions of the experts was calculated by SPSS-26 software 
as shown in Table 4. Cohen’s kappa coefficient is 0.706, and 
it indicates the reliability of the study’s results.
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Step 7. The extracted model from the literature, which 
consists of 38 codes and 9 concepts, is presented in Fig. 3.

Delphi method for screening and adaption 
of the GHRM components

In this phase, the Delphi method in two rounds is used to 
investigate GHRM codes with the nature of the construction 
industry’s activities. The following sections provide more 
information about the two rounds of the Delphi method:

Round 1. In this round, those codes in which the sum of 
votes was less than 8.71 were eliminated from the list. As 
shown in Table 5, we see that in the first round,  C14,  C21,  C24, 
 C25,  C32,  C33,  C34,  C41,  C45,  C46,  C71,  C72,  C73, and  C93 codes 
were eliminated from the list due to their incompatibilities 
with the nature of the construction industry’s activities. The 
second round was begun with the 24 remaining codes.

Round 2. In the second round, it was asked from the 
experts to specify the degree of necessity and importance 
of the 24 codes which may lead to achieving the GHRM 
purposes and then lead to sustainable environmental 

performance. Table 6 shows the 5 points Likert scale with 
corresponding verbs. Then, the completed questionnaire 
from each expert is collected, and the results are presented 
in Table 7. The second round aimed to identify the important 
key codes in which the experts had a minor disagreement. 
Therefore, we used the coefficient of variation (CV), and 
the CV among experts’ votes was calculated. Finally, the 
codes whose CV was more than the average of the total CVs 
(number 0.1921) were eliminated. In the final step, 3 codes 
that there was a major disagreement among the experts 
were eliminated, and further analysis was performed with 
21 remaining codes.

Structural equation model to validate the proposed 
model

I. Measurement model. As shown in Table 8, all CR values 
are greater than 0.7, and the values of AVE are more than 
0.5. This indicates that the convergent validity of the ques-
tionnaire is acceptable. As shown in Table 9, all the values 
in the main diagonal are greater than the values at the bottom 

Fig. 2  Refinement of the papers 
using the CASP method

Table 4  Contingency coefficient 
among experts

a Not assuming the null hypothesis. bUsing the asymptotic standard error assuming the null hypothesis

Symmetric measures

Value Asymp. Std. 
 errora

Approx.  Tb Approx. Sig.

Measure of agreement Kappa 0.706 0.172 3.594 0.000
N of valid cases 10
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of the main diagonal. This indicates the divergent validity of 
the survey instrument is acceptable.

In addition to the acceptable value of the Cronbach’s 
alpha for this study, we used the factor loading in the PLS 
method to evaluate the reliability of the questionnaire. 
The results showed that the coefficients of factor loading 
among measures and corresponding constructs are more 
than 0.4, indicating the reliability of the survey instrument 
is acceptable.

II. Structural model. After receiving acceptable results 
for the measurement of reliability and validity, the rela-
tionships among the latent variables are analyzed via the 
structural model. Figure 4 shows the coefficients among 
the latent variables.

As shown in Fig. 4, t coefficients among two constructs 
including green organizational culture  (C1) and green 
involvement  (C3) are less than 1.96, which represent no 
significant relationship between them. Except for the two 
mentioned constructs, t coefficients among the other first 
and second-ordered constructs are more than 1.96, indi-
cating a significant relationship between these constructs. 

By eliminating the green organizational culture construct 
 (C1) and green education and development construct  (C3), 
the final GHRM model in the construction industry is pre-
sented in Fig. 5.

Discussion and conclusions

The originality of this paper lies in the presentation of a 
GHRM model for the construction industry that is the first 
GHRM model which is applied in the construction indus-
try. This model indicates the contributing components in 
GHRM for the construction industry. To construct this 
model, an in-depth literature review is conducted and 
contributing components of GHRM were identified and 
the primary model of GHRM was presented. Then, using 
the Delphi method in two rounds, the GHRM components 
were adopted and customized with the construction indus-
try. Finally, to validate the GHRM model, the data were 
collected from the managers of the construction industry 
through the questionnaire and were analyzed using SEM 

Fig. 3  Primary model of 
GHRM (extracted from litera-
ture)
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Table 5  Delphi method-first 
round: choosing the relevant 
codes with the construction 
industry.

Code Expert number Sum

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

C11 * * * * * * * * * * 10
C12 * * * * * * * * * * * 11
C13 * * * * * * * * * * 10
C14 * * * * * 5
C15 * * * * * * * * * * 10
C21 * * * * * * * 7
C22 * * * * * * * * * * 10
C23 * * * * * * * * * * * * 12
C24 * * * * * * 6
C25 * * * * * * * 7
C31 * * * * * * * * * * 10
C32 * * * * * * 6
C33 * * * 3
C34 * * * * * 5
C35 * * * * * * * * * * 10
C41 * * * * * * * 7
C42 * * * * * * * * * * 10
C43 * * * * * * * * * * * 11
C44 * * * * * * * * * * * * * 13
C45 * * * * * * 6
C46 * * * * * 5
C51 * * * * * * * * * * * * 12
C52 * * * * * * * * * * * 11
C53 * * * * * * * * * * * 11
C61 * * * * * * * * * * 10
C62 * * * * * * * * * * * * * 13
C63 * * * * * * * * * * 10
C64 * * * * * * * * * * * 11
C65 * * * * * * * * * * * * 12
C71 * * * * 4
C72 * * * * * 5
C73 * * * * * * 6
C81 * * * * * * * * * 9
C82 * * * * * * * * * 9
C83 * * * * * * * * * * 10
C91 * * * * * * * * * * * 11
C92 * * * * * * * * * * 10
C93 * * * 3
Average = 8.71

Table 6  Delphi method-second round: the degree of necessity and corresponding numerical amount

Numerical value 1 2 3 4 5

Necessity scale Unnecessary Low necessary Moderately necessary Necessary Very necessary
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and SmartPLS3 software. In the rest of the paper, we dis-
cuss theoretical contributions, managerial implications, 
as well as study limitations and some future directions.

Theoretical contributions

The findings indicated that among 9 main GHRM com-
ponents extracted from the literature, just 5 components 
including green recruitment and selection, green perfor-
mance management, green reward, green-based employee 
empowerment, and green training have statistically sig-
nificant and positive relationships with GHRM. The 
findings imply that green recruitment is one of the basic 
and the most important components of GHRM that can 
influence the other components. Considering green cri-
teria in recruitment can lead companies to environmen-
tally sustainable performance through hiring employees 
who are aware of the environmental issues. This finding 
agrees with Masri and Jarron (2017), Zhang et al. (2019), 
and Yong et al. (2020). It has been also discussed and 
demonstrated by many other researchers such as Samar 
Ali et al. (2019), Graczyk-Kucharska et al. (2021), Das 

et al. (2020, 2021), Mondal and Roy (2021), Midya et al. 
(2021), Tirkolaee and Aydın (2021), Dabic-Miletic et al. 
(2021), and Jahani et al. (2021).

The results of data analysis revealed that there is a sig-
nificant and positive relationship between green perfor-
mance management and GHRM. Clarifying green criteria 
in evaluating employees’ performance and emphasizing 
green criteria in performance assessment can force employ-
ees to improve their environmental performance. Besides, 
providing regular feedback is one of the factors influencing 
continuous improvement in environmental performance. 
These findings are in line with Zaid et al. (2018b), Masri 
and Jaaron (2017a, b), and Harvey et al. (2013). Green per-
formance and appraisal can guide employees to achieve the 
desired environmental performance (Ahmad, 2015). Pro-
viding regular feedback will enhance employees’ environ-
mental knowledge and skills that have a significant effect 
on improving environmental performance (Arulrajah et al., 
2016; Jackson et al., 2011).

The finding implies that there is a significant and 
positive relationship between green reward and GHRM. 
Among the other GHRM practices, reward is often 

Table 7  Delphi method-second 
round: experts’ consensus and 
calculating CV

Code Expert number CV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

C11 4 4 4 3 4 4 3 4 5 4 4 3 4 5 4 0.15092
C12 4 3 4 3 4 3 3 4 5 4 4 3 4 5 4 0.177927
C13 3 3 4 5 5 5 4 4 4 3 4 4 4 3 4 0.178915
C15 3 2 2 3 2 3 2 2 2 2 2 2 2 2 2 0.1882
C22 3 4 5 5 4 5 5 4 3 4 5 5 5 5 4 0.167452
C23 4 4 5 5 4 5 5 4 3 4 5 5 5 5 5 0.141163
C31 5 4 4 5 4 4 4 4 3 4 5 5 5 3 5 0.164937
C35 4 2 5 5 4 5 4 5 4 4 5 5 4 5 4 0.188422
C42 4 4 4 3 3 4 4 4 3 5 4 3 4 3 4 0.159005
C43 5 4 4 4 4 3 4 4 3 4 5 3 3 4 5 0.178915
C44 4 4 5 3 4 3 5 4 4 4 4 5 5 5 3 0.179812
C51 5 4 4 5 5 5 4 4 3 4 5 3 5 4 5 0.167019
C52 4 4 5 5 4 5 5 4 4 3 4 3 3 3 4 0.188982
C53 4 3 4 3 4 4 4 4 4 4 4 5 5 4 3 0.15092
C54 4 4 5 4 4 5 5 4 3 4 5 5 5 3 4 0.164937
C61 3 4 5 5 4 5 4 4 3 4 5 5 5 5 3 0.187221
C62 5 3 4 5 5 5 5 4 3 3 4 4 4 4 5 0.184428
C63 3 4 5 5 4 5 5 4 3 4 5 5 5 5 3 0.188422
C64 3 4 5 5 4 5 4 4 5 4 4 4 5 5 3 0.164937
C65 5 4 5 3 4 5 5 4 3 4 3 5 5 5 5 0.188422
C81 4 4 5 1 5 4 4 4 2 4 4 5 5 4 3 0.291068
C82 4 5 4 4 4 3 1 4 3 4 1 5 4 5 4 0.336662
C83 5 3 5 4 3 5 1 4 5 4 1 3 5 3 5 0.371522
C91 4 4 4 4 4 4 3 4 5 4 4 2 4 5 4 0.178915
C92 4 4 5 4 4 5 5 4 3 4 5 5 5 3 4 0.164937
CVAverage = 0.1921
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considered the most important practice that can bring the 
company’s interest and employee’s interest closer together 
(Jackson et al., 2011). In some cases, just monetary and 
non-monetary rewards can motivate employees to improve 
their environmental performance (Danish, and Usman, 
2010). This finding of the current study supports Ren-
wick, Redman, and Maguire’s (2013) finding of the effect 
of reward on increasing employees’ willingness to improve 
their environmental performance. To encourage employees 
to participate in the company’s environmental strategies, 
managers not only should consider rewards for innovative 
environmental performance but also they have to consider 
rewards for innovative environmental suggestions (Masri 
and Jaaron, 2017a, b).

The finding of this study demonstrated that green-based 
employee empowerment is one of the main components of 
GHRM in the construction industry. This finding agrees with 
Daily et al. (2012) and Masri and Jaaron (2017a, b). Some 
practices such as teamwork by increasing the employees’ 
awareness about environmental issues can empower them 
and improve their environmental performance (Boiral, 2009; 
Masri and Jaaron, 2017a, b; Jabbour, 2011). One way to 
empower employees regarded environmental issues is to 
involve them in formulating corporate environmental strat-
egies (Yong et al., 2020). Holding workshops can increase 
employees’ environmental performance. Also, encourag-
ing employees to participate in the company’s greening 
programs can help to hear the voice of employees and may 

make a big improvement in the company’s environmental 
performance.

The data analysis results indicated a significant and posi-
tive relationship between green training and GHRM. Green 
training can provide the necessary knowledge for employ-
ees about environmental issues (Jabbour, et al., 2010). Yong 
et al. (2020) found a significant and positive relationship 
between green training and employees’ environmental per-
formance by conducting a study on 112 Malaysian manufac-
turing companies. Green training has a positive impact on 
employees’ environmental knowledge and performance and 
can be used when the companies want to change employees’ 
attitudes and increase awareness about environmental issues 
(Sammalisto and Brorson, 2008). In this study, the knowl-
edge of employees about environmental issues in construc-
tion companies was at a low level. There is a need to provide 
a training opportunity for employees and give the priority to 
green training programs as the first and fundamental step to 
achieve environmentally sustainable performance.

Managerial implications

Aside from the theoretical contribution of our research, there 
are several managerial implications that can help the prac-
titioners to make effective environmental policies in order 
to reach environmentally sustainable performance in their 
companies. This section provides the key points for manag-
ers of construction companies. According to the managers 

Table 8  Results of AVE and CR 
of constructs

Variable Symbol AVE CR

Top management actively supports green practices C11 0.810 0.895
Green organizational mission C12 0.803 0.890
Green organizational values C13 0.772 0.871
Financial covering green activities C15 0.790 0.883
Green recruitment process C22 0.798 0.888
Green-based applicants evaluation C23 0.829 0.907
Clear green vision C31 0.790 0.882
Encouraging green involvement C35 0.754 0.860
Clarifying green criteria in employee performance evaluation C42 0.780 0.876
Green-based employee performance assessment C43 0.654 0.789
Providing regular feedback for environmental performance C44 0.862 0.926
Rewards for innovative environmental suggestions C51 0.858 0.924
Rewards for innovative environmental performance C52 0.786 0.880
Monetary and non-monetary rewards for environmental achievements C53 0.820 0.901
Joint consultations for environmental issues problem solving C61 0.790 0.883
Holding workshops to improve environmental behavior C62 0.811 0.896
Providing conditions to exchange tacit knowledge C63 0.903 0.949
Involving in formulating environmental strategy C64 0.795 0.886
Using teamwork to increase environmental awareness C65 0.820 0.901
Providing environmental training opportunities C91 0.812 0.896
Giving the first priority to green training programs C92 0.785 0.880
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of Iranian construction companies, there are not enough 
knowledge and awareness about environmental issues in the 
construction industry. In other words, when the construction 
company managers want to implement GHRM practices, 
they do not know how and from where they should start to 
implement GHRM practices. From a practical perspective, 
the model presented in this study can be used as a road-
map for the managers of construction companies to increase 
their companies’ environmentally sustainable performance. 
The final proposed model indicates the effective factors of 
GHRM practices including green recruitment and selection, 
green performance management, green reward, green-based 
employee empowerment, and green training in the construc-
tion industry. Therefore, according to the presented model, 
managers can decide about investing in which areas to gain 
maximum results about implementing GHRM practices.

The result of this research revealed that “green reward” 
is the most effective factor of GHRM. Therefore, it is pro-
posed to the managers of construction companies to moti-
vate employees to improve their green performance or 
provide innovative environmental suggestions. According 
to the model, “green performance management” was identi-
fied as the second effective factor of GHRM. Therefore, the 

managers of Iranian construction companies should improve 
employees’ green performance through determining green 
criteria in performance assessment and giving regular feed-
back on their environmental performance. The construction 
industry in Iran is reported to have poor knowledge and 
awareness about environmental issues, therefore, the gov-
ernment should give the first priority to environmental issues 
in the construction industry by providing infrastructures and 
opportunities for green training. Inviting some experts from 
leading countries in order to teach environmental issues to 
Iranian employees is proposed.

Limitations and future directions

Although the main goal of this paper was addressed as 
expected, and the first GHRM model for the construction 
industry was presented, there are some limitations. For 
instance, the main limitation of the current study, which is 
the reason for the next limitation, is the use of cross-sec-
tional data to evaluate and test the proposed model. The 
data used in this research were collected over a period of 
time, therefore, it was not possible to access the objective 
data. For example, in this study, there was no longitudinal 

Fig. 4  t coefficients 
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data to evaluate the outputs of green training or green 
reward in construction companies. Because so far, no 
evaluation has been done on the results of holding green 
training and the data only reflects the opinion of manag-
ers in this regard. Therefore, it is suggested that in future 
research, if possible, longitudinal and multi-sectional data 
be used to test the proposed model.

Since the data were collected from 33 Iranian construc-
tion companies, the results of this study may not be gen-
eralizable to other industries. Therefore, a cross-country 
study may enhance the generalizability of the findings and 
may affect the results. Besides, we suggest future research 
test the proposed model by collecting data from other 
industries and comparing the results with the results of 
this research. Furthermore, in future research, the effect 
of GHRM components on sustainable performance can 
be examined and using importance-performance map 
analysis, the existing gaps between current and ideal situ-
ations of each of the GHRM components can be identified. 
Then, according to the location of each component in the 
importance-performance matrix, some practical strategies 
to eliminate or reduce gaps can be proposed. Finally, in 

future research in order to weigh and prioritize the con-
tributing factors of GHRM, multi-criteria decision-making 
methods such as AHP and BWM can be used.

Conclusions

In developing countries such as Iran, housing is one of the 
most important concerns of people and governments. There-
fore, the construction industry contributes to providing fair 
conditions for people to have housing as one of their basic 
needs. On the other hand, the lack of familiarity of con-
struction industry managers with environmental issues led 
the authors to examine the current state of the construction 
industry in terms of environmental issues and provide some 
practical solutions to achieve the ideal conditions. Given 
the prominent role of human resources in this industry, we 
examined a model of GHRM was examined for the construc-
tion industry.

In fact, a hybrid approach including three phases was 
utilized to design and test a GHRM model in the construc-
tion industry. Using the meta-synthesis approach in the first 
phase, an in-depth and extensive review was conducted on 

Fig. 5  Final model of GHRM in 
the construction industry
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the related GHRM literature. As a result, a three-level model 
of green supply chain management concepts and codes 
including 9 components and 38 indicators was designed as 
the initial model. In the second phase, to adapt and cus-
tomize the initial model with the nature of the activity of 
the studied industry, the Delphi method was used. During 
two rounds of repetition in the Delphi method, a total of 2 
concepts and 17 codes were removed from the initial model 
process and the third phase began with 7 concepts and 21 
remaining codes. Using the SEM method in this phase, a 
three-level model of GHRM in the construction industry is 
developed which includes 5 main components. It implies 
that HR managers in construction companies should focus 
on green recruitment and selection, green performance man-
agement, green reward, green-based employee empower-
ment, and green training to achieve sustainability.

Despite the limitations, this work is the first study that 
considered GHRM in the construction industry can have 
a significant role in the sustainability of Iranian construc-
tion companies. Furthermore, many of the findings in the 
present study throw up interesting contradictions to the 
existing literature. For example, the finding of this study 
indicated that green organizational culture has no signifi-
cant role in GHRM in the construction industry. Thus, 
there is a need for future research in this industry in other 
developing or developed countries and compare the find-
ings with our findings to resolve barriers to sustainable 
construction as much as possible (Pham et al., 2020b).
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