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Abstract- The prime objective of the present study is 
to examine the impact of green project, green 
construction and green training of the employees on 
the customer satisfaction. Moreover, the mediating 
role of green supply chain management is examined 
among the mentioned variables as well. In order to 
collect the data, 476 self-administered questionnaires 
were distributed among the customers of construction 
industry of Indonesia. The response rate was 84%. 
Moreover, in this research, the adoption of PLS path 
modelling for hypotheses testing was done because of 
multiple reasons. The findings of the study accepted 
all proposed hypothesis. It shows that construction 
firms should focus on their environmentally friendly 
activities to make the customer satisfied. The findings 
of the study are important for the practitioners and 
policy makers of the construction industry by which 
they can make the customer satisfied through meeting 
the expectations of the customers. Furthermore, 
present study fills the gap of limited studies 
addressing environmental issues in supply chain. 
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1. Background  

The Economic development of Indonesia is 
influenced by the construction industry a lot. In the 
process of development, it is the major contributor 
because it provides the physical and basic 
foundation in the efforts of the development. 
Moreover, the living standards of the people are 
improved as well. The infrastructure is built and 

provided by the construction industry of any 
country. The infrastructure is provided for trade, 
manufacturing, energy, agriculture and others. This 
sector has the ability to generate economic growth 
in all of the sectors. If the green supply chain 
policy is adopted by the management of the 
organizations, the efforts and outputs of the 
organizations can be improved [1].  

This is the era of globalization in which the 
competition in construction sector has increased a 
lot. The older manufacturing strategies are totally 
altered by the industrialization of the economies. 
The modern concepts of green manufacturing, agile 
and lean are emerged as a result of globalization. 
Because of these mentioned strategies 
organizations are able to face the competition 
which is increasing day by day. Now organizations 
can meet the demands of the customers and can 
provide the products according to the flexible 
demand, fulfil the expectations of the customers, 
provide the best alternatives and implement the 
different manufacturing practices as well which are 
not been fully adopted by the Indonesian 
construction sector [2]. 

Green Concept is the base of today’s business 
world. Maximizing the efficiency of the resources 
is the main objective of the organizations. This 
maximization is to be done by minimizing the 
impact on environment, productivity and health of 
the human. In the manufacturing firms, SCM is the 
basic activity. For this reason, most of the firms are 
adopting the policy of GSCM in their operational 
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practices by minimizing the wastage, pollution, 
reusing and recycling, less use of natural resources 
and less exertion of emission [3]. The expectations 
of the customers are given attention by a number of 
manufacturers. It is because the customers of the 
organizations are very knowledgeable and take the 
impact on the environment very seriously. In order 
to increase the productivity and efficiency of the 
organization, SCM interacts with customers, 
manufacturers and suppliers. For the sustainability 
of the business of organization, customer is the 
important stake holder. For this reason, it is really 
important to study GSCM and its impact on the 
satisfaction of the customers [4]. 

As mentioned earlier, in any organization, 
customers are important stakeholders. 
Organizations must give priority to the customers. 
Satisfaction of the customers has remained the 
focus of interest for the researchers and 
organizations. In recent past, organizations provide 
value added services to the customers in order to 
retain them. In order to satisfy the customers, 
service quality is also an important factor. Its been 
mentioned by a number of scholars that quality of 
services is very important to keep the customers 
loyal [5]. The main purpose of customers 
satisfaction is to meet the perception and 
expectations of the customers. Whereas, it is very 
important to mention that amount of expectation of 
the customer will be mainly dependent upon the 
behaviour of customer. In order to make customers 
satisfied, meeting the pre-purchase expectations of 
the customers is the main aspect and should be the 
main goal of the organizations [6]. 

Scholars mentioned that organizations must give 
priority to GSCM because it is friendly to the 
environment and economical as well in case of 
organizations adopt green strategies. In the 
operational management and its sustainability 
context, the concept of SCM is extended by the 
concept of GSCM by improving the performance 
of environment of services and products throughout 
the life cycle. A number of different barriers are 
faced by GSCM in the context of getting more 
sustainability including fewer financial resources 
availability [7]. Trust among the stake holders of 
the organization and lack of commitment by the top 
management can be the barrier towards the GSCM 
as well [8]. 

It is very important for the organizations to 
develop alignment among GSCM and HRM of the 
organization. This alignment was termed as green 

human resource management also known as 
GHRM, which may play important role to 
minimize the barriers of GSCM and to obtain the 
satisfaction of the customers. It is because GHRM 
is basically described as the alignment among 
traditional HRM which include appraisal of 
performance and training etc has a lot of 
contribution towards the environmental 
sustainability.  It is because the behaviour of 
customers towards environment is getting proactive 
day by day [9]. 

Scholars have mentioned that the variables of 
GHRM including green learning, green training, 
and green recruitment has a significant impact on 
the performance of organization and also have 
impact of the satisfaction of customers as well [10]. 
The Important function of GHRM is to have 
training regarding environment so the knowledge 
and skills regarding environment can be developed. 
The behaviour and attitude of the customers will be 
changed as a result of environmental education 
(North, 1997). In order to improve the green 
product performance transformational leadership is 
also an important pre-requisite. Through Promoting 
green training efforts at the workplace of the 
organization, all these developments can be 
achieved [11].  

In developing countries, GHRM is the potential 
area of study. In the context of Indonesia, the 
studies regarding green practices are very limited. 
Moreover, data collection regarding green HRM in 
Indonesia is very limited as well Therefore, it is 
very important to conduct the study regarding 
GHRM in Indonesia. This study can be an 
important learning tool so the social responsibility 
tool can be developed towards the environment. 
For the green learning of the stakeholders of 
organizations, green construction is also very 
important. It is because the idea of green 
construction has become famous and gained 
popularity as well in the housing industry of 
Indonesia [12]. 

In the green environmental issues, buildings play 
a major role [13]. Moreover, all around the world, 
sustainable buildings are being built to solve the 
issues of environment, from the stage of before 
construction to the stage of removing the 
construction material after disposing the building is 
very important and can have very toxic impact on 
the environment. On the same grounds, green 
development is linked with green building. 
Moreover, a number of construction activities, 
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utilizing material of the green construction, and 
structure of the building is also concern of green 
building [14]. For this reason, green building is 
related to sustainability of the environment. It’s 
important also lies in the performance of 
organization [13]. 

Furthermore, sustainable construction is referred 
as control, develop, build and design a project 
which may leave negative impact on the public and 
environment [15]. Additionally, the concern of 
green building is employing and establishing 
healthier resources which also involves 
development of prototypes, demolition, 
maintenance, operation, renovation and 
construction. Therefore, to promote the activities of 
green building sustainable construction is the key 
throughout the world. Building the structure of 
building itself is also concerned to it. On the 
broader terms, green building has the intention to 
minimize the impact of green construction on green 
environment and its sustainability [16].  

There are a number of benefits of renewable 
energy to the environment. The basic purpose of 
developing renewable energy is to develop the 
infrastructure which do not have the worst impact 
on the environment. In past, environment was 
second concern when cities and roads were built. 
Now practitioners are making regular efforts to 
have minimum impact of energy on the 
environment. Among the green projects, renewable 
energy is not the only project. The projects are 
increasing to restore the environment to its normal 
past state. Research is being done and billions of 
dollars are being spent by the organizations to clean 
the environment. All of these efforts are showing 
that green environment is largely being promoted. 
The goals related to green environment are getting 
more common.  A number of different projects are 
being conducted to develop new technology which 
can prevent environment from the pollution. These 
projects also deal with the mitigating strategy to 
minimize the waste and maximize the energy as 
well [17]. 

The main purpose of this paper is to explore the 
importance of green environment and in this 
perspective, customer satisfaction is studied as a 
dependent variable in construction sector of 
Indonesia. Also, green supply chain management is 
considered as a significant mediator between Green 
Training, Green construction, Green Project and 
customer satisfaction.  
 

2. Literature Review 
2.1. Customer Satisfaction 

To maximize the profit of the organization, the 
main objective is to satisfy the customers. The 
customer satisfaction will be high if the high level 
of services is provided to the customers. The 
customers satisfaction shows elements of the 
operations in terms with responsiveness, speed, 
quality of the products, and efficient structure of 
the cost [18, 39-41]. Researchers mentioned that 
Interest of individual customer regarding the 
environment is related to satisfaction for the 
environmentally friendly products. Organizations 
are facing challenges in terms of eco-consumer and 
environmental regulations in order to get more and 
information regarding the products being offered 
by the organizations. The customers who are 
satisfied with the products of the organization 
always recommend these products to others. Such 
customers provide positive WOM and work as the 
partner of the organization. Moreover, they remain 
loyal to the organizations as well [19]. 
 
2.2. Green Supply chain Management 

A number of past studies have worked on the 
term ecological sustainability as a theme to study 
the management in the context of strategy and 
operations. In terms of these efforts, researchers 
have examined the concept of GSCM with different 
concepts like purchasing, manufacturing practices, 
process design, product design and mixture of these 
elements [20]. 

The base definition of GSCM is in the concept of 
SCM. In the main definition of SCM, component of 
green is added which involves addressing the 
relationship and influence of SCM towards the 
nature. The concept of GSCM is motivated by the 
mindset which is environmentally friendly. The 
mindset of the GSCM is in the competitiveness of 
the organization. The base of GSCM is to minimize 
or eliminate the wastes like solid wastes, 
chemicals, emissions and energy. A number of 
different environmentally friendly practices are 
adopted in terms of green design (engineering and 
marketing), practices of green procurement like 
environmentally friendly products, and certifying 
suppliers. The terms related quality environment 
management include perennation from pollution 
and internal measurement of the performance, 
transportation and packaging are also needed to be 
environmentally friendly, to a number of different 
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products which are defined as recycling, 
remanufacturing, reuse and reduction [21]. 
 
2.3. Green Training 

Among the practices of GHRM which may 
contribute towards the GSCM, researchers have 
highlighted environmental or green training also 
known as GT. Scholars have defined GT as the 
process in which training is provided on the job and 
regular education with intention to achieve targets 
of corporate management and purposes. As 
mentioned by researchers, GT is environmentally 
friendly training which enables staff to enhance the 
performance of the firms and issues related to 
environment [22].   

Scholars revealed that there exists positive 
relationship among green training and green 
policies of the organization throughout the world. 
For instance, researchers claimed that in order to 
adopt green environmental practices, GT of the 
employees played very important role. Few other 
researchers also mentioned that there exists positive 
relationship among evolution management which is 
environmentally friendly and green training. 
Additionally, GT is very important for the green 
economy [23].  
 
2.4. Green Construction 

The basic purpose of green construction is to 
maximize the use of resources and minimize the 
activities related to construction which may have 
negative impact on the environment in order to 
achieve the natural resources like material, water, 
land and energy. Moreover, the protection of 
environment is guaranteed. Consumption of 
resources like emission reduction, reduction of 
waste and reduction in consumption of resources 
main other main objectives of green construction. 
There exists a number of different barriers of green 
construction which do not allow organizations to 
adopt the policies of green constructions. These 
obstacles include lack of green suppliers, 
knowledge, lack of awareness and financial 
constraints. Still a number of different approaches 
are adopted to minimize negativity associated with 
green construction. These policies may include 
using new and efficient machines, using 
sophisticated recycling techniques, and using 
automation for pre-fabrications. Onsite waste can 
be reduced by using these measures [24]. 
 
 

2.5. Green Projects 
For the green projects, the green projects must 

also make sense in terms of finances to be viable. 
As mentioned before that the demand for the green 
projects is mounting with the passage of time 
having perception and image of high risks, showing 
that the manager of the project will be responsible 
to manage the budget with profit margins which are 
tighter on the projects related to green environment 
[25]. On the bases of these trends, this paper 
discusses the effective delivery of the project with 
minimum cost. 
 
2.6. Hypothesis Development 
2.6.1. Green Supply Chain and 
Customer Satisfaction 

It’s been revealed by a number of researchers’ 
practices of GSCM like investment recovery, eco-
design, cooperation with customers and green 
purchasing have significant positive link with 
satisfaction of the customers. As a result, GSCM 
has significant impact on the GSCM. 

Researchers conducted another research to find 
out customers who are willing to pay more and are 
satisfied as well after using green products in the 
market which is consumer oriented where the 
behaviour of consumers regarding green products is 
important concern in the business [26]. 

H1: GSCM and Customer Satisfaction are 
significantly related to each other. 
 
2.7. Green Training and Green supply 
chain management  

A number of studies in past are conducted 
regarding impact of different practices done by 
firms to improve the performance of the 
organizations by adopting green policies. Green 
policies include the green training of the 
employees. The green training of the employees 
should play important role in producing clean 
environment. As a result, organization will be able 
to achieve its internal goals related to environment. 
As a result, the environment around the 
organizations also improves which shows the 
external environment. Researchers also found that 
green activities of the organization in terms of 
green training plays important role to achieve its 
needs towards GSCM. On the other hand, 
organizations are unable to achieve its goals related 
to GSCM in the absence of green training which 
results in facing a number of challenges. All of 
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these researches show that green training is 
important for GSCM [27]. H: Green Training and 
GSCM are significantly related to each other. 

H2: GSCM mediates the relationship between 
Green Training and Customer Satisfaction. 
 
2.8. Green construction and Green 
supply chain management 

There exists unusual characteristics of supply 
chain of construction like uncertainty of the high 
level, project vision and high fragmentation. In the 
construction sector, assemble and production is 
required for the projects related to construction. 
According to the research of the construction 
industry sustainable buildings can be developed 
with the help of saving cost by using less water and 
energy. Other actions of the green supply chain can 
be viewed as the important actions for the 
certification as well [28]. 

H3: Green construction and GSCM are 
significantly related to each other. 

H4: GSCM mediates the relationship between 
Green construction and Customer Satisfaction. 
 
2.9. Green Project and Green supply 
chain management 

The basic purpose of GSCM is to incorporate the 
environmental concern in the SCM context, has 
come on the screen as the complete approach of the 
environment. Extensive, effective and efficient 
implementation of green practices is the main 
emphasize of GSCM which can be used to reduce 
the environmental impact. In turn which depends 
upon the ability of GSCM to manage different 
antecedents [30].  

Researchers conducted study regarding team 
building and keeping that team together throughout 
different phases. These phases of projects include 
selection of team, design of the concept, activities 
of pre-design and designing the selection of the 
team [29]. 

H5: Green Project and GSCM are significantly 
related to each other. 

H6: GSCM mediates the relationship between 
Green Project and Customer Satisfaction. 

 
Following framework is developed from the 

review of past literature: 

 
 

3. Methodology 
The partial least square (PLS) path modelling is 

integrated in this study as a methodological 
technique for examining and testing the proposed 
hypotheses and effects of the constructs [31]. This 
method was proposed by [32] as a technique for 
path model estimation, involving those latent 
constructs which require multiple indicators to 
measure these latent constructs. [32] suggest that 
PLS is desirable in case when model involves large 
number of exogenous latent constructs for 
measuring only a few endogenous latent constructs. 
Thus, it is one of the structural equations modelling 
methods which measure the relationships between 
the constructs and between the latent constructs and 
their indicators through regression. In addition, 
unlike other covariance-based techniques, the 
partial least square method imposes no certain 
restriction concerning the use of interaction 
technique for testing the relationships. 

In this research, the adoption of PLS path 
modelling for hypotheses testing was done because 
of multiple reasons. PLS is a statistical technique 
which has been widely adopted by various 
management and marketing researchers in their 
studies [33]. Around 476 self-administered 
questionnaires were delivered to the employees of 
construction companies of Indonesia and received 
400 questionnaires with an 84 percent response 
rate.  
 
4. Results  

The above arguments depict the significance of 
structural and measurement models in Partial Least 
Square Structural Equation modelling. There are 
several advantages of PLS-SEM, for instance, it 
works well with small sample size and requires less 
cost as well as it does not make assumptions 
concerning the data and is also capable of analysing 
data that is measured through formative or 
reflective items [34]. 

In addition, the PLS-SEM is capable of 
effectively handling constructs with only single 
items, without even showing any identification 
problems and also efficiently estimate parameters, 
resulting in high-statistical power outcomes as 
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compared to CB-SEM that has made the PLS-SEM 
application even more favourable under different 
research situations [34]. Therefore, a sequential 
two-stage approach was employed in this research 
for analysing the statistical results. 

 

 
Figure 1. Measurement Model 

 
In the PLS-SEM analysis, the outer model is 

estimated initially by checking the composite 
reliability, discriminant validity, and convergent 
validity [34]. This section involves the validity and 
the reliability assessment. 

 
Table 1. Outer Loadings 

  CS GC GP GSC
M GT 

CS1 0.87
5 

        

CS3 
0.90
3         

CS4 
0.88
8         

CS5 0.90
2         

CS6 0.87
0         

GC1   0.87
9       

GC2   0.83
7       

GC3   0.90
3       

GC4   0.90
9 

      

GC5   
0.86
6       

GP1     
0.92
6     

GP2     0.89
9     

GP3     0.88
2     

GP4     0.89
2     

GP5     0.83
9 

    

GSCM1       0.859   
GSCM1
0       0.822   

GSCM2       0.838   
GSCM4       0.913   
GSCM5       0.902   
GSCM6       0.919   
GSCM8       0.877   
GSCM9       0.849   

GT10         0.87
8 

GT2         0.86
6 

GT3         
0.88
0 

GT4         
0.85
5 

GT5         0.90
4 

GT6         0.87
7 

GT7         0.89
2 

GT8         0.84
5 

GT9         0.89
0 

GT1         0.88
2 

 
In social sciences, the Cronbach alpha is 

traditionally used for measuring the reliability and 
internal consistency, while, a conservative measure 
is used in case of PLS-SEM [34]. [35] suggested 
composite reliability as a significant measure for 
the internal consistency. Therefore, composite 
reliability values were computed for assessing the 
internal consistency reliability, following [34] 
suggestion that composite reliability values must 
exhibit above 0.70 value. Further, the indicator 
reliability was also observed through outer factor 
loadings, which must exhibit above 0.50 values 
[32]. Once the validity and reliability of the 
constructs are established, structural model was 
estimated. 
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Table 2. Reliability 

  Cronbach's 
Alpha rho_A CR  (AVE) 

CS 0.933 0.935 0.949 0.788 
GC 0.926 0.928 0.944 0.773 
GP 0.933 0.934 0.949 0.789 
GSCM 0.955 0.957 0.962 0.762 

 
Convergent validity is defined by [34] as the 

degree that positive correlation exists between 
measures of the same construct, for instance, in 
such a way that indicators of a construct share or 
converge high percentage of variance. The 
indicators’ outer loadings and AVE were also 
considered to ascertain the model’s convergent 
validity. AVE or Average variance extracted shows 
the mean of indicators’ squared loadings, which 
must be equal or above 0.50 to be acceptable [35]. 
Having acceptable AVEs indicate that more than 
half of indicators’ variance is explained by the 
construct. 
 

Table 3. Validity 
  CS GC GP GSCM GT 
CS 0.888         
GC 0.653 0.879       
GP 0.650 0.696 0.888     
GSCM 0.681 0.738 0.724 0.873   
GT 0.629 0.735 0.690 0.708 0.877 

 
Discriminant validity is referred as the extent that 

a particular model construct is practically different 
from other model constructs. [34] suggest that 
adequate discriminant validity is achieved when a 
particular construct is completely unique from the 
rest of the model constructs. In PLS-SEM, 
discriminant validity is measured by performing 
two measures. However, [36] criterion is a 
relatively more conservative measure for 
discriminant validity. Therefore, AVE square root 
values were compared to the correlations of latent 
variables. For each construct, the AVE square roots 
are required to be higher in comparison to latent 
variables’ highest correlation with other constructs. 
According to [34] it shows a construct’s shared 
variance with its indicators as compared to any 
other model construct. 

 

 
Figure 2. Structural Model 

 
Evaluation of the inner model helps in explaining 

the model’s predictive ability. Thus, in PLS-SEM, 
the significance of path coefficients and coefficient 
of determination (R2) are the important evaluation 
criteria in this regard [34]. In case of inner model 
assessment, the major considerations include 
coefficient of determination, path coefficients, 
effect sizes f2, and the predictive relevance [34]; 
[32]. 

 
Table 4. Direct Relationship 

   (O) 
 
(M) 

 
(STDE
V) 

 
(|O/STD
EV|) 

P 
Valu
es 

GC -
> CS 

0.18
9 

0.1
95 0.071 2.648 0.00

4 
GC -
> 
GSC
M 

0.27
7 

0.2
84 0.098 2.828 

0.00
2 

GP -> 
CS 

0.54
8 

0.5
44 0.053 10.251 0.00

0 
GP -> 
GSC
M 

0.80
5 

0.7
96 

0.054 14.888 0.00
0 

GSC
M -> 
CS 

0.68
1 

0.6
84 0.058 11.741 0.00

0 

GT -> 
CS 

-
0.07
2 

-
0.0
71 

0.062 1.173 0.12
0 

GT -> 
GSC
M 

-
0.10
6 

-
0.1
03 

0.089 1.191 0.11
7 

 
The bootstrapping procedure was then performed 

to analyse the path coefficients’ significance using 
Smart PLS 2.0. For bootstrapping procedure, 362 
cases were included by setting 5000 subsamples 
without making any changes in the sign [34]. The 
estimation of parameters was done on the basis of 
path-weighting scheme [37]. In addition, the 
bootstrapping procedure presents standard errors, 
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which helps in testing the proposed hypotheses and 
path coefficients significance [34]. 

 
Table 5. Mediation 

   (O)  
(M) 

 
(STDE
V) 

 
(|O/STDE
V|) 

P 
Valu
es 

GC -
> 
GSC
M -> 
CS 

0.1
89 

0.1
95 0.071 2.648 0.00

4 

GP -
> 
GSC
M -> 
CS 

0.5
48 

0.5
44 0.053 10.251 

0.00
0 

GT -
> 
GSC
M -> 
CS 

-
0.0
72 

-
0.0
71 

0.062 1.173 0.12
0 

 
The next step is to examine the R-square value of 

endogenous latent variables also known as 
coefficient of determination [32]. [38] have 
proposed acceptable threshold range for the R2 
value, for instance, Chin indicated 0.33, 0.19, and 
0.67 as the moderate, good, and weak values, 
respectively. 
 

Table 6. R-square 
  R Square 
CS 0.463 
GSCM 0.873 

 
5. Conclusion 

This is the era of competition in which 
organizations are facing immense pressure. In order 
to survive in this present stiff competition 
organizations must retain their customers by 
making them satisfied. The customers are satisfied 
when their expected needs are fulfilled. The present 
study examined the impact of green project, green 
training and green construction on customer 
satisfaction with mediating role of GSCM. For 
analysis 476 questionnaires were distributed among 
target audience and the response rate was 82%. For 
analysis, the researchers have used PLS-SEM. All 
of the proposed hypothesis of the study has stand 
true showing that the people are getting aware of 
environmental issues. They are very touchy for 

their environment. The organizations must give 
their employees training regarding the environment 
and employee the projects which are environment 
friendly as well. Moreover, the material used 
during the construction should be environmentally 
friendly as well. By this way organizations can 
satisfy their customers and retain them for longer 
period of time. The findings of the study are 
important for the policy makers and practitioners of 
supply chain and construction industry of Indonesia 
because by using this study they can derive policies 
and strategies to make customers satisfy. 
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