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Abstract The purpose of this study was to examine the role of logistics and supply chain management in 
green environment. The mediating role of waste management was also considered in this study. 
Therefore, the relationship between green logistic, green supply chain, waste management through 
recycling and green environment was considered. Population of the study was based on the waste 
management companies and employees of these companies were considered as the respondents. A 
questionnaire was used for data collection and questionnaires were distributed in waste management 
companies of Thailand. 420 questionnaires were distributed among the employees of waste management 
companies. Finally, structural equation modeling was used for data analysis by using Partial Least Square 
(PLS). This study found that green logistic has positive effect on waste management. Green supply chain 
has positive effect on waste management. Additionally, waste management through recycling has positive 
role in green environment. Furthermore, green logistic has direct effect on green environment. In 
addition to this, green supply chain has positive effect on green environment.  
Keywords Green logistic, green supply chain, waste management, recycling, green environment.  
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INTRODUCTION  
 
In the recent decade, the environmental pollution is one of the major concerns among the 
nations, worldwide. As the pollution is increasing day by day due to the increase in industries 
Increase in pollution causing several serious issues for the human beings. It is not only affecting 
the human beings, but also it is affecting the other species living on the earth. That is the reason 
whole world is worry about the increase in pollution and damage of environment. This is one of 
the great challenges for the world to reduce the pollution and increase the quality of 
environment. With the increase in business activities, the pollution is also increasing. Therefore, 
how to control pollution without stopping the operations of business organizations is one of the 
big questions. Solution of this question is not easy to find, although nations are constantly 
working on this problem. As the previous studies highlighted that green environment is most 
important for the people and it is one of the major challenges facing by the nations (Agyabeng-
Mensah et al., 2020; Srivastava et al., 2020).  

Although several companies are working on the environmental issues, however, still this 
issue is increasing in the world and require significant intention of practitioners. Environmental 
issues have several disadvantages, particularly, the major disadvantage of environmental 
problem is health issues. Due to the increase in environmental problems, health issues are 
increasing. Therefore, health issues due to the environmental problem must be addressed. 
Several previous studies also highlighted that environmental problem is one of the major issue 
in the current decade (Adelana et al., 2011; de Jonge, Elliott, & Orive, 2002). Therefore, this 
study is an attempt to highlight the role of various industries to decrease the environmental 
pollution and increase the environmental performance by promoting green environment.  

Thailand is one of the countries where the environmental issues are increasing day by 
day. There are several reasons due to which the environmental problems are increasing in 
Thailand. (Kerdpitak & Jermsittiparsert, 2020) First, there is increase in traffic which cause to 
increase the smoke which has major negative effect on environment and decreasing the 
performance of environment. It is the major issue in all the countries, the role of smoke from the 
vehicles is increasing day by day which has major role to decrease the performance of 
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environment. It is one of the main hurdles to maintain green environment. (Kerdpitak, 
Mekkham & Girdwichai, 2019).Secondly, factories are increasing in Thailand. With the increase 
in business operations, factories are also increasing which has major influence to decrease the 
environmental performance. Because factories are spreading wastage in the environment which 
is the major cause of pollution. Several previous studies highlighted that pollution is increasing 
due to the vehicles and factories (Qadeer et al., 2020; Yang, Fan, & Zhao, 2020). The 
management at world level is trying to reduce the issue of wastage from factories by adopting 
various techniques. Moreover, the researchers are working to make various vehicles which will 
be environmentally friendly and will not harm the environment. Hence, this study is also an 
effort to handle this problem by providing various ways through green logistic and green supply 
chain.  

According the current study, various strategies can promote green environment and 
decrease the environmental issues. First, logistics has major role in green environment through 
different ways. Generally, the practices of green logistic decrease the pollution in the 
environment and enhance the environmental performance. Logistic is consists of various 
services which are majorly based on the transfer of goods from one place to another place. This 
activity to transfer the goods from one place to another place which has major role to use 
vehicles having crucial role to increase the pollution in the environment and decreases the 
environmental performance by damaging the green environment. Therefore, green logistic has 
important role to promote green environment (Ibrahim et al., 2019) 

Furthermore, supply chain management also has important role in environment and 
sustain the green environment by increasing the environmental performance. In supply chain 
management, green supply chain is supportive to the green environment. The concept o green 
supply chain is now increasing in the nations to enhance the quality of environment by 
decreasing the pollution. Green supply chain is also given in Figure 1. Therefore, both the green 
logistic and green supply chain are the major parts of green environment and has the ability to 
enhance quality of environment. Previous investigations are also highlighting the green supply 
chain importance for the environment (Alananzeh et al., 2017; Khaksar et al., 2016). 
Furthermore, green supply chain has important role in waste management through recycling. 
Along with this, the green logistic also has contribution to the waste management which has 
direct relationship with the Green environment. According to the current study, green supply 
chain and green logistic has positive role in waste management which further has the ability to 
promote green environment. Hence, the mediating role of waste management was also 
considered in this study. 

 
Figure 1 Green Supply Chain Management  

The purpose of this study is to examine the role of logistics and supply chain 
management in green environment. Therefore, the relationship between green logistic, green 
supply chain, waste management through recycling and green environment was considered. 
Several previous studies examined the green environment and waste management (Ingrao et al., 
2019; Khaksar et al., 2016; Srivastava et al., 2020; Vetter et al., 2017), however, these studies 
have not examined the role of green logistic and green supply chain in waste management and 
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green environment which is important to study. Hence, this study filled the significant literature 
by examining the effect of green logistic and green supply chain in green environment.  
 

LITERATURE REVIEW 
 

Waste management is the high priority of nations due to increase in environmental 
problems and decrease in the green environmental performance. Waste management comprises 
the activities as well as actions compulsory to manage waste from its inception to its final 
disposal. This comprises the collection, transport, treatment as well as disposal of waste, 
together with monitoring as well as regulation of the waste management procedure. Increase in 
the waste management activities increases the environmental performance by promoting the 
green environment and after decreasing the issues related to the pollution. The current study 
highlighted the waste management for green environment because it has major area to promote 
green environment. Another major element of waste management is recycling. In whole world, 
recycling is adopted as major tool to reduce the waste and increase the quality of environment. 
Therefore, this study highlighting the waste management through recycling activities. Without 
mentioning the recycling activities, waste management cannot be performed. As recycling has 
major influence on green environment and waste management (Gu et al., 2019; Nabavi-
Pelesaraei et al., 2017; Ranjan et al., 2016).  

According to the current study, green logistic has influence on waste management 
through recycling. Further, waste management through recycling effect positively on green 
environment. Similar to this, green supply chain is also helpful which effect on waste 
management through recycling. Again, in this case, waste management through recycling effect 
to promote green environment. Therefore, waste management through recycling is playing a 
mediating role in the current study. Figure 2 shows the relationship between green logistic, 
green supply chain, waste management through recycling and green environment.  

 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Theoretical framework of the study showing the relationship between green logistic, 
green supply chain, waste management through recycling and green environment 
 
Hypotheses Development  
 
                   Logistics is usually the comprehensive organization as well as implementation of a 
multifaceted operation. In a general business sense, logistics is the administration of the flow of 
things between the point of beginning and the point of consumption to meet the necessities of 
customers or corporations. Logistic operations are common among the nations and it is the 
necessary to fulfil the needs. Logistic operations are based on the transfer of goods from one 
place to another place. While doing the logistic operations, the role of vehicles is most crucial for 
the environment. Generally, smoke from the vehicles has major role in environment. Usually, it 
has negative effect on the environment because it increases the pollution in the environment. 
Particularly, in Thailand, with the increase in logistic operations, the environmental 
performance is decreasing. Logistic operations in Thailand has major importance to fulfill the 
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needs (Koohathongsumrit & Luangpaiboon, 2020). However, the problem created by the logistic 
in the environment can be decreased with the help of green logistic. As highlighted by the 
number of previous studies that green logistic has important role in environment (Agyabeng-
Mensah, Ahenkorah, & Korsah, 2019; Baah, Jin, & Tang, 2020). Furthermore, green logistic has 
positive role in waste management. Increase in the green logistic has important connection with 
waste management through recycling. To promote the green environment, the role of waste 
management is most important which is connected with recycling. Generally, increase in green 
logistic has the potential to effect positively on waste management and finally, waste 
management has positive role in green environment.  
Hypothesis 1 Green logistic has relationship with waste management through recycling.  
Hypothesis 2 Green logistic has relationship with green environment.  
Hypothesis 3 Waste management through recycling mediates the relationship between green 
logistic and green environment.  
                       A supply chain is a network in a company as well as its suppliers to yield and 
distribute a precise product to the final buyer. This network comprises diverse activities, 
people, entities, information, and resources. To form a product, the process of brining raw 
material to the company and after manufacturing of product and transfer to the end consumer 
contain supply chain. Therefore, supply chain activities are most important to handle all the 
operations in the company in accurate ways and to fulfil all the requirements within time. These 
supply chain activities have influence on green environment. The way of doing supply chain 
activities has influence on environment. To decrease the negative effect on environment, the 
role of supply chain is important. Supply chain activities has the ability to decrease the 
environmental pollution and increases the environmental performance. In this process, green 
supply chain is important which has positive influence on the environment. Generally, it 
increases the green environment. The term green supply chain denotes to the idea of 
integrating sustainable environmental procedures into the traditional supply chain. Generally, it 
has positive role to promote environmental performance which is also mentioned by the 
previous studies (Feng et al., 2018; Jermsittiparsert, Sutduean, & Sutduean, 2019). Increase in 
green supply chain increases the green environment. The waste management is important in 
this process. Waste management is influenced by the green supply chain which further has 
influence on green environment. As waste management has relationship with green 
environment (Lu et al., 2019). Waste management through recycling has the ability to promote 
green environment.  
Hypothesis 4 Green supply chain has relationship with waste management through recycling.  
Hypothesis 5 Green supply chain has relationship with green environment.  
Hypothesis 6 Waste management through recycling mediates the relationship between green 
supply chain and green environment.  
Hypothesis 7 Waste management through recycling has relationship with green environment.  

 
RESEARCH METHODOLOGY 

 
               To examine the relationship between variables, this study designed a survey 
questionnaire (Räisänen et al., 2020). Survey questionnaire was designed with the help of 
previous studies using the variables, namely; green logistic, green supply chain, waste 
management through recycling and green environment. The measures were adapted from 
previous investigations and questionnaires was used for data collection. Therefore, a 
questionnaire was used for data collection and questionnaires were distributed in waste 
management companies of Thailand. 420 questionnaires were distributed among the 
employees of waste management companies. Cluster sampling was applied in this study for data 
collection which is suitable to collect data from wide range of population (Johnson, Baburajan, & 
Sulekha, 2020). As the Thailand is also spread on wide area and waste management companies 
are working in whole country, therefore, in this situation, area cluster sampling is most suitable 
technique.  
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FINDINGS 

 
                     Findings of the study is the key part of every research study which is based on the 
results. In this study results are generated through data analysis and the findings of the study 
extracted from the data analysis. However, before to move further for data analysis, this study 
examined the data to check the errors in the data. Various types of errors in the data such as 
missing value, outlier, normality of the data etc. has the potential to influence the results. 
Therefore, to prevent the current study from various issues related to the outlier and missing 
value, data screening was carried in this study. It is given in Table 1.  
             
 Table 1Data Statistics  
  

Mean Median Min Max SD Kurtosis Skewness 

GL1 3.563 4 1 5 1.337 -1.893 -0.587 

GL2 3.506 4 1 5 1.309 -0.872 -1.533 

GL3 3.678 4 1 5 2.002 -0.786 -0.78 

GL4 3.605 4 1 5 1.46 -1.954 -0.726 

GL5 3.479 4 1 5 1.221 -0.734 -1.497 

GSC1 3.452 4 1 5 1.254 -0.882 -0.4 

GSC2 3.839 4 2 5 0.869 -0.554 -0.35 

GSC3 3.693 4 2 5 1.011 -0.497 -0.122 

GSC4 3.648 4 2 5 0.829 -1.451 -1.234 

GSC5 3.705 4 2 5 0.822 -0.554 -0.113 

GSC6 3.674 4 2 5 0.829 -0.494 -0.181 

GSC7 3.713 4 2 5 1.012 -1.103 -0.179 

GSC8 3.747 4 2 5 1.13 -1.276 -0.355 

WMR1 3.67 4 2 5 1.057 -1.241 -1.112 

WMR2 3.782 4 2 5 1.139 -1.197 -0.471 

WMR3 3.617 4 2 5 1.148 -1.377 -0.235 

WMR4 3.72 4 2 5 1.125 -1.333 -0.259 

GE1 3.632 4 2 5 1.126 -1.329 -0.227 

GE2 3.782 4 2 5 1.115 -1.166 -0.444 

GE3 3.628 4 2 5 1.116 -1.299 -0.242 

GE4 3.663 4 2 5 1.101 -1.248 -0.272 

GE5 3.739 4 2 5 1.014 -1.079 -0.236 

GE6 3.759 4 1 5 1.114 -1.123 -0.415 

GE7 3.678 4 1 5 1.056 -1.114 -0.191 

GE8 3.816 4 2 5 1.143 -1.167 -0.516 

GE9 3.659 4 1 5 1.166 -1.257 -0.345 

GE10 3.739 4 2 5 1.104 -1.249 -0.311 

 
Note: GL = Green Logistic, GSC = Green Supply Chain, WMR = Waste Management through 
Recycling, GE = Green Environment 
 Table 1 shows that data has no outlier. Along with the outlier, missing 
value is also examined (Aydin & ŞENOĞLU, 2018) which is given in Table 1 showing that data 
has no missing value. Hence, it is proved that data is free to proceed for the further analysis. 
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Therefore, after data screening, this study moves towards the data analysis which carried out 
with the help of Partial Least Square (PLS), a most suitable technique to analyze the primary 
data (Henseler & Chin, 2010; Henseler et al., 2014; Rajaratnam et al., 2014). PLS outer model is 
given in Figure 3 in which the factor loadings are given.  
 

 
 
Figure 3 Measurement Model 
 
Table 2 Factor Loadings  
  

Green 
Environment 

Green 
Logistic 

Green 
Supply 
Chain 

Waste 
Management 
through 
Recycling 

GE1 0.805 
   

GE10 0.768 
   

GE2 0.802 
   

GE3 0.738 
   

GE4 0.72 
   

GE5 0.579 
   

GE6 0.807 
   

GE7 0.655 
   

GE8 0.779 
   

GE9 0.787 
   

GL1 
 

0.536 
  

GL2 
 

0.423 
  

GL3 
 

0.873 
  

GL4 
 

0.878 
  

GL5 
 

0.511 
  

GSC7 
  

0.823 
 

GSC8 
  

0.911 
 

WMR1 
   

0.729 

WMR2 
   

0.844 

WMR3 
   

0.823 

WMR4 
   

0.812 
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Note: GL = Green Logistic, GSC = Green Supply Chain, WMR = Waste Management 

through Recycling, GE = Green Environment 
 
 
Table 3 Reliability and Validity  
  

Alpha rho_A CR (AVE) 

Green Environment  0.911 0.915 0.926 0.558 

Green Logistic  0.716 0.829 0.791 0.452 

Green Supply Chain  0.681 0.729 0.859 0.754 

Waste Management through Recycling  0.815 0.822 0.879 0.645 

                 Figure 3 shows that green logistic is measured by using five scale items used in the 
questionnaire to measure green logistic. Eight items were adapted by the current study to 
examine the green supply chain; however, six items were deleted due to low factor loadings and 
two items were retained. Waste management through recycling is measured by using four scale 
items. Finally, green environment is measured by using nine scale items and given in Table 2. 
Table 2 shows that all the variables; green logistic, green supply chain, waste management 
through recycling and green environment have factor loadings above 0.5. Only one items have 
factor loading below 0.5 but above 0.4. Additionally, the current study examined the composite 
reliability (CR) and average variance extracted (AVE) is also examined. CR is examined for green 
logistic, green supply chain, waste management through recycling and green environment, it is 
found that CR is above 0.7. Along with this CR is also above 0.5 for green logistic, green supply 
chain, waste management through recycling and green environment which is recommended by 
Hair et al., (2017).  
 
 Table 4 Cross-Loadings  
  

Green 
Environment 

Green 
Logistic 

Green 
Supply 
Chain 

Waste 
Management 
through 
Recycling 

GE1 0.805 0.361 0.577 0.743 

GE10 0.768 0.351 0.525 0.786 

GE2 0.802 0.318 0.596 0.717 

GE3 0.738 0.361 0.577 0.597 

GE4 0.72 0.417 0.522 0.609 

GE5 0.579 0.289 0.77 0.501 

GE6 0.807 0.325 0.86 0.716 

GE7 0.655 0.317 0.579 0.699 

GE8 0.779 0.349 0.711 0.811 

GE9 0.787 0.329 0.539 0.798 

GL1 0.176 0.536 0.128 0.17 

GL2 0.119 0.423 0.059 0.122 

GL3 0.425 0.873 0.348 0.38 

GL4 0.441 0.878 0.359 0.415 

GL5 0.193 0.511 0.131 0.195 

GSC7 0.604 0.305 0.823 0.537 
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GSC8 0.827 0.321 0.911 0.751 

WMR1 0.66 0.315 0.599 0.729 

WMR2 0.799 0.38 0.743 0.844 

WMR3 0.791 0.332 0.547 0.823 

WMR4 0.773 0.334 0.526 0.812 

 
Note: GL = Green Logistic, GSC = Green Supply Chain, WMR = Waste Management 

through Recycling, GE = Green Environment 
               
Furthermore, this study examined the relationship between green logistic, green supply chain, 
waste management through recycling and green environment by using the PLS inner model 
which is recommended in literature by several studies (F. Hair et al. 2014; Hair, Ringle, & 
Sarstedt, 2013; Hair et al. 2012; Peng & Lai, 2012). While examining the inner model, the direct 
effect of green logistic was examined on green environment. The direct effect of green supply 
chain was examined on green supply chain. Furthermore, direct effect of green logistic was 
examined on waste management through recycling. Finally, direct effect of green supply chain 
was examined on waste management through recycling.  
                The direct effect of green logistic on green environment found positive and significant 
with t-value 2.773. The direct effect of green supply chain was examined on green supply chain 
which is found significant with t-value 10.247. Furthermore, direct effect of green logistic on 
waste management through recycling was examined. It is also significant having t-value 3.669. 
Finally, direct effect of green supply chain on waste management through recycling is also 
significant with t-value 21.751. Hence, green logistic and green supply chain has positive effect 
on waste management through recycling. Additionally, green supply chain and green logistic 
also has positive effect on green environment. In this direction, the effect of waste management 
through recycling on green environment is also positive and significant which has the t-value is 
28.017.  

 
 
Figure 4 Structural Model 
 
 
 
 
Table 5 Direct Effect Results  
  

 Beta  Mean SD T Value P 
Values 
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Green Logistic -> Green Environment  0.053 0.053 0.019 2.773 0.006 

Green Logistic -> Waste Management through 
Recycling  

0.177 0.182 0.048 3.669 0 

Green Supply Chain -> Green Environment  0.289 0.291 0.028 10.247 0 

Green Supply Chain -> Waste Management 
through Recycling  

0.693 0.692 0.032 21.751 0 

Waste Management through Recycling -> Green 
Environment  

0.701 0.7 0.025 28.017 0 

 
 
Table 6 Indirect Effect Results  
  

Beta Mean SD T Value P 
Values 

Green Logistic -> Waste Management through 
Recycling -> Green Environment  

0.124 0.127 0.033 3.726 0 

Green Supply Chain -> Waste Management through 
Recycling -> Green Environment  

0.486 0.484 0.03 16.31 0 

                 This study also examined mediating role of waste management through recycling. The 
mediating role of waste management through recycling was examined between green 
environment and green logistic. The mediating role of waste management through recycling 
was also examined between green supply chain and green environment. These results are given 
in Table 6. The mediation analysis was performed by using the instructions of Preacher and 
Hayes (2008). Results of both mediation effect is also given in Figure 5 and Figure 6. The 
mediating role of waste management through recycling between green environment and green 
logistic is significant with t-value 3.726. The mediating role of waste management through 
recycling between green supply chain and green environment is also significant with t-value 
16.3. Hence, it shows that waste management through recycling reflect the positive effect of 
green logistic and green supply chain on green environment. The histogram for the mediation 
effect of waste management through recycling between green environment and green logistic is 
given in Figure 5. The histogram for the mediation effect of waste management through 
recycling between green environment and green supply chain is given in Figure 6. Finally, r-
square value is given in Figure 3 which is 0.928 for green environment. It shows that all the 
variables; green logistic, green supply chain and waste management through recycling are 
expected to bring 92.8% change in green environment. The r-square value explaining the strong 
variance in green environment 
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Figure 5 Indirect Effect: Green Logistic -> Waste Management through Recycling -> Green 
Environment 
 

 
 
Figure 5 Indirect Effect: Green Supply Chain -> Waste Management through Recycling -> Green 
Environment 

CONCLUSION 
 

This study examined the relationship between green logistic, green supply chain, waste 
management through recycling and green environment along with the mediating role of waste 
management through recycling. The purpose of this study was to examine the role of logistics 
and supply chain management in green environment. Survey questionnaire was used for data 
collection and questionnaires were distributed in waste management companies of Thailand. 
According to the results of this study, green environment has key role in the community having 
significant importance for the human beings. Low environment performance has negative role 
on human due to several disadvantages. However, to promote green environment, the role of 
waste management has most crucial. Without the promotion of waste management, the green 
environment cannot be promoted. Therefore, it is found that green waste management has 
positive effect on green environment. Increase in the waste management practices increases the 
green environment. In the process of waste management, recycling is the mandatory part. 
Recycling must be applied to promote waste management. However, there are two major 
elements which has the ability to promote waste management. These elements are; green 
logistics and green supply chain. It is found that green logistic has positive effect on waste 
management. Increase in green logistic increases the waste management through recycling. 
Green supply chain has positive effect on waste management. Therefore, increase in green 
supply chain increases the waste management through recycling. Moreover, waste management 
through recycling has positive role in green environment. Furthermore, green logistic has direct 
effect on green environment which shows that green logistic increases the green environment. 
Finally, green supply chain also has direct relationship with the green environment. Hence, 
green supply chain has positive effect on green environment. Therefore, green logistic and green 
supply chain has positive effect on waste management through recycling and waste 
management through recycling has positive effect on green environment.  
 
Theoretical Implications 
 

The current study has several implications for the literature because this study tests the 
unique relationship which is not examined by the previous studies. This study examined the 
role of waste management through recycling on green environment. Several studies examined 
the role of waste management on green environment; however, previous studies have not 
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considered the recycling in relations to the waste management. Furthermore, this study 
examined the mediating variables; waste management through recycling which is not examined 
in previous studies. First, the mediating role of waste management through recycling was 
examined between green environment and green logistic. Second, the mediating role of waste 
management through recycling was also examined between green supply chain and green 
environment. Hence, the relationship between green logistic, green supply chain, waste 
management through recycling and green environment is one of the unique relationships which 
is examined by the current study and contributed to the literature.  
 
Practical Implications  
 

The relationship examined in this study and results of the study has several implications 
for the waste management companies. This study suggested the waste management companies 
to promote green logistic as the green logistic has the ability to promote green environment. 
Furthermore, this study suggested the management of waste management companies to 
promote green supply chain among companies which has major importance to maintain green 
environment. Furthermore, management should promote recycling to enhance the waste 
management activities. Therefore, in Thailand, the growing problems of environment can be 
reduced with the help of green logistic activities because logistic activities are the major 
producers of smoke which has the ability to decrease the quality of the environment. In this 
case, the green logistic can decrease the green environment. Hence, the current study providing 
several insights for the practitioners to increase environmental performance.  
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