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Abstract 
 
Over the years there has been an ever increasing demand for goods which 

always has an irreversible effect on the environment and as a result higher 
pressure has been put on supply chain to become sustainable. Also 

companies are made to follow policies and initiatives by the government so 

that an individual contributes well to an organization as well as the Indian 

economy. This papers helps to identify the various variables that influence 
the logistics industry and this study was done with the help of a survey and 

asking opinions from experts from the logistics industry in India. An 

exploratory factory analysis (EFA) was done to group the variables into 
factors for much easier understanding. From the results, it was found that 14 

variables, it was grouped into two factors namely environmental and 

economic factors as 8 and 6 variables respectively after performing EFA and 
then reliability test. In an organization the top management directs the 

economic factors whereas environmental initiatives are practised by all 

employees so that they can project themselves differently from a competitor. 
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1 Introduction 
 
We live in a highly interconnected world, where we can see the next 

online deal or a global business deals with just a few click away with our 

hand. This shows the importance of the logistics industry. The logistics and 
transportation companies not only play a crucial role in sourcing in raw 

material to manufacturers but also play an important role when it comes to 

the assembling and warehousing of goods for achieving a higher service level 

for the customers. The Indian logistics industry size is of USD 160B and it is 
projected to grow at the rate of 7.8% CAGR. This huge amount indicates that 

it is a key driver to economic growth of India and acts as a key source for job 

market. 
Logistics industry can be seen as a major driver for a global marketplace, 

also it can be seen it is equally responsible for the damaging impact it is 

creating on the environment during to the presence of global trade and 
shipping. In today’s dynamic world it can be seen that sustainability is 

mostly related to the actions caused by an individual or multiple stakeholders 

in an organization which influences the political, economic and social well 

beings.Many organizations are coming up with sustainability goals set up by 
them and ensure that they achieve the goals in near future also they tend to 

spend huge amounts with reference to executing corporate social 

responsibility activities(CSR). This helps an organization to achieve its 
economic, Social and environmental goals at a micro level [1]. 

In the present world which is highly competitive, having a supply chain 

which is sustainable is an important indices which improves the overall 

efficiency of the “environmental, economic and social factors” of the supply 
chain [2,3]. As mentioned above, there are various factors affecting the 

logistic industry. This paper mainly focuses on the variables which are 

affecting the logistic industry in the aspect of economic and environmental 
drivers. The factors are identified from asking from people working from the 

industry as well as from other research papers related to sustainability so that 

their similar factors are not used for analysis with respect to logistics 
industry. 

 

2 Literature Review 
 

From the papers and studies related to Supply Chain Management, it can 

be seen that logistics sector and sustainability [4]are important research area 
that has started receiving a lot of attention from all academicians worldwide. 

We begin the literature review by talking about the logistics industry and 

then how sustainability plays a crucial role. We will also be discussing how 
the various drivers affect the supply chain with reference to the logistics 

industry. 
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At present the logistics sector is seen as a need for everyday activities 

and pricing plays an important role. However overtime in the future this will 

change as key stakeholders, policymakers and customers will understand that 
logistics is important to implement sustainable solutions in the organization. 

In the future it will be quality of service to customer and order fulfilment 

time plays an important role over pricing. 

As the economic and environmental problems becomes increasingly co-
related together this will make logistic companies from being only a service 

provider to customers but also will partner with other organizations or 

consulting services in order to reduce the carbon footprint caused by their 
supply chains. The market leader will the one who can differentiate himself 

on the aspect of sustainability and not only on the basis of low cost 

transportation service. The key role which logistics industry plays it acts a 
bridge connecting multiple business from different sectors from all regions 

hence it is necessary to address carbon emissions which it causes in the 

supply chain. Over time the logistics companies will rethink their strategy 

with reference to product offerings and ensure to redesign their supply chain 
so that they a competitive edge over others for a better market position. 

Over the years it can be seen that there is an increase in research papers 

with reference to Sustainable Supply Chain (SSCM) [5]. This area can be 
seen as a mix of both multiple factors mainly economic, environmental and 

social which generally affects the general wellbeing of an individual or an 

organization. It was found out that a large number of papers were present in 

this field with reference to various factors pertaining to sustainability, which 
impacts the cost of operations in the supply chain [6,7]. When it is coming to 

the papers which are related to India topics, it can be seen that there is a 

research gap and there is a scope for paper being published. The available 
papers in India are mostly of study papers with a conceptual framework and 

few papers are present on making decisions with the help of Multi Criteria 

Decision Making tools like Analytical Hierarchical Process. [8] made an 
investigation on the factors impacting GSCM on various metrics and their 

competitiveness in Indian Manufacturing organizations, but they did not 

research present findings on the aspect of economic and environmental 

factors affecting an organization with reference to logistics industry. 
The growing awareness of sustainability has made various manufacturing 

companies to consider activities which motivate them calling them enablers 

or drivers. It tells an organization how to achieve their goals through which 
factors [9]. After the introduction of mandatory spending for Corporate 

Social Responsibilities from the year 2013 in India, many organizations 

ensure they do activities which help their organization. Many Original 
Equipment Manufacturers (OEMs) implement both CSR activities and 

sustainability initiatives. Also third party trucking companies endure they do 

CSR activities since they can cause lot of pollution through the movement of 

trucks in day to day basis. 
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 It can be seen that there was no attempt made with reference to research 

papers which to be published in the logistics industry which includes 

trucking companies where their economic and environmental drivers can be 
studied. This papers aims to find the various variables and grouping them 

into factors. A survey was taken to identify the factors for variables and how 

they can be grouped under each factor. This study examines the relationship 
between all the variables. It will also tell us whether we need to drop some 

variables in order to get an interpretable solution with the help of exploratory 

factor analysis (EFA). 
 

3 Research Methodology 
 
The variables which are required for EFA was identified with the help of 

reading literature review to identify the missing variables which is not 

present in those papers also getting from expert opinions and reviews in the 
field of transportation and logistics. Finally, 14 variables were identified for 

analysis purpose for Exploratory Factor Analysis.(Table 1) 

The data collection was made through a questionnaire consisting 16 

questions and also collecting personal details of the individuals. The survey 
responses was collected from individuals who are from logistics background 

with job role as logistics manager or executive. The sample size in order to 

collect the responses from the questionnaire was decided on the basis of 
variable to sample ratio (1: N). Generally for factor analysis the ratio is 

usually 1:10 to 1:20 [10,11].It was found out that 10 responses is needed for 

a variable based on previous research papers as well and it is generally 

considered as the thumb rule. The survey questionnaire employed a Likert 
scale (1 to 5) – low to higher importance which later can be used for factor 

analysis. 

Exploratory Factor Analysis was done for this study. This was the chosen 
method since it is helps the researcher to identify a new model from a much 

more bigger set of constructs or variables which usually represents a set of 

components[ 12]. EFA acts as an important and a simple tool to identify the 
factors and use it for further research [13]. This analysis was done with the 

help of a software IBM SPSS to arrive at the results [18].  
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Table 1: List of variables to conduct Exploratory Factor Analysis 

 

Variable 

No 
Variable Name 

VAR1 Importance to educate truck drivers & employees on sustainability? 

VAR2 
How important digitization will be a benefit for a trucking company when they are already 

working with tight profit margins? 

VAR3 
How important is it for a logistic company to differentiate itself from a competitor by positioning 

them towards a more sustainable environmental practice? 

VAR4 Is it important to include good environmental practices as a KPI for companies in logistic industry? 

VAR5 Importance of following safety protocols during the transportation of hazardous goods. 

VAR6 Importance of using materials that are environmentally safe is used for packaging of goods. 

VAR7 Supplier or vendor selection depends on his sustainable practices as a scoring metric. 

VAR8 Necessary to take immediate action on suppliers for not following sustainable practices. 

VAR9 The recent surge in diesel price has been a burden to transportation companies? 

VAR10 Is it important to achieve a balance of demand & supply of truck drivers? 

VAR11 Is digitization important to achieve the sustainable goals set by an organization? 

VAR12 
Importance of getting the organization accredited with ISO 14001 and ensure labour laws 

followed? 

VAR13 
Importance of organizations ensuring legal compliances are followed with respect to economic 

issues? 

VAR14 Is it necessary to frequently audit organizations so that organizations follow legal compliance? 

 
3.1 Analysis 

 

Kaiser-Meyer-Olkin (KMO) Measure of adequacy of the sample and 

Bartlett's Test of Sphericity 
Before starting the process of extracting factors, it is necessary to 

perform test on the sample data. The two tests which are commonly used is 

“Kaiser-Meyer-Olkin (KMO) Measure of adequacy of the sample” [14] and 
“Bartlett's Test of Sphericity” [15]. The value of KMO is between 0 and 1. A 

value greater than 0.50 indicates the sample data is sufficient and factor 

analysis can be done. The Bartlett's Test of Sphericity should be significant 

(p<0.05) such that it is eligible for factor analysis. 
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Table 2: Kaiser-Meyer-Olkin Measure of Sampling Adequacy and Bartlett‟ s Test 

of Sphericity (SPSS Output) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .687 

Bartlett's Test of Sphericity 

Approx. Chi-Square 438.658 

df 91 

Sig. .000 

 
For our study the KMO value is 0.687 which is greater than 0.5 and it 

indicates that the sample is adequate and additional responses is not needed 

to collect. Also the Bartlett’s test tells that the value is significant. Table 2 
shows Kaiser-Meyer-Olkin Measure of Sampling Adequacy and Bartlett‟ s 

Test of Sphericity (SPSS Output) 

 

3.2 Factor Extraction and Communalities Check 
 

The main objective of extraction and rotation is to make the factor 
groupings easier that is, higher component loadings on a factor and smaller 

component loadings on the other solutions [16]. The most commonly used 

method for analysis is Principal Component Analysis (PCA). It is also to be 

noted that PCA is used when previous theory does not exist on that subject or 
when the model does not exist. [17] suggested “using PCA in establishing 

preliminary solutions in EFA.” 

The communalities check which is calculated as the sum of square factor 
loadings. Usually the cut off value is 0.3. It is suggested to have a value 

greater than 0.3 [19]. 

With respect to our study all our variables had a value greater than 0.3 

and the value indicates the percentage of variance that is loaded onto that 
factor. 

Table3: Communalities of all the variables (SPSS Output) 

 

*Extraction Method: Principal 

Component Analysis. 

Variables Initial Extraction 

VAR1 1.000 .760 

VAR2 1.000 .686 

VAR3 1.000 .444 

VAR4 1.000 .623 

VAR5 1.000 .774 

VAR6 1.000 .592 

VAR7 1.000 .408 

VAR8 1.000 .562 

VAR9 1.000 .749 

VAR10 1.000 .625 
VAR11 1.000 .605 

VAR12 1.000 .654 

VAR13 1.000 .521 

VAR14 1.000 .596 
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From Table 3, it can be seen that all the variables have value greater than 

0.3. Example – Variable 1 tells us that there is approximately there is 76% 
relationship within the data. 

 

3.3 Parallel Analysis 
 
Parallel analysis is one of the least used technique when it is coming to 

factor analysis and many researchers do not site it in literature review . 

Furthermore it was added by Thompson B,2004 that “parallel analysis 
appears to be among the best methods for deciding how many factors to 

extract or retain”.  
Table 4: Comparison of Eigen values from SPSS Output & Parallel Analysis 

Component 

No 
Actual Eigen value from PCA 

(SPSS Output) 
Eigen value from 

parallel analysis 
Decision 

1 3.522 1.542 Accept 

2 1.648 1.401 Accept 

3 1.200 1.305 Reject 

4 1.133 1.217 Reject 

5 1.094 1.142 Reject 

6 .927 1.074 Reject 

7 .794 1.000 Reject 

8 .760 0.940 Reject 

9 .665 0.883 Reject 

10 .598 0.824 Reject 

11 .535 0.768 Reject 

12 .430 0.708 Reject 

13 .396 0.636 Reject 

14 .298 0.554 Reject 

The parallel analysis was done with the help of parallel engine developed 

by [21] which calculates the eigenvalues from correlation matrices which are 
generated randomly. Then these values are compared with the dataset of the 

researchers. In order to select the factor the Eigen value is compared from the 

SPSS output with parallel analysis engine. The factors are chosen till when 

the value becomes less than value of parallel study. In our case, only the first 
two components can be selected as factors (Table 4) 
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3.4 Factor Rotation 
 

Factor rotation is important for the analysis of the variables. The data 
structure and the clarity on it gets simplified after rotation. Usually the 

rotation are of two types to produce the factors namely orthogonal rotation 

and oblique rotation. For this study orthogonal rotation was chosen in IBM 
SPSS. VARIMAX rotation helps in real world where the factors consisting 

variables could be uncorrelated and researchers can use this to represent the 

factors such that the various statistical assumptions are met accordingly [20]. 
For this study VARIMAX rotation was chosen with selecting 2 factors 

which was arrived from parallel analysis. The table below rotated component 

matrix and shows how the variables are rotated into the components.(Table 

5) 
Table 5: Rotated Matrix with 2 factors.(SPSS Output) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
It can be seen from the above table all the variables were retained and 

cross loading was absent. The cut off value for significance was set at (>0.4) 
and only those values were displayed in the table. 

 

3.5 Reliability Analysis 
 

The reliability analysis was done using Cronbach alpha test of reliability 

using SPSS tool. The accepted value of alpha is greater than 0.6 and also 

greater than 0.7. 
 

Rotated Component Matrix
a
 

 
Component 

1 2 

VAR8 .686  
VAR11 .684  
VAR7 .592  
VAR12 .513  
VAR6 .498 . 
VAR3 .472  
VAR1 .466  
VAR4 .453  
VAR5  .692 

VAR9  .606 

VAR14  .603 
VAR13  .583 

VAR2  .569 

VAR10  .516 
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Table 6: Reliability Analysis of components 1 and 2 (SPSS Output) 

 

 

Reliability Statistics – 
Component 1 

Cronbach's 
Alpha N of Items 

.704 8 

 

Table 6 shows that Reliability Analysis of components 1 and 2 (SPSS 

Output).It can be seen that the value is (>0.7) which tells the variables are 

consistent internally among both the factors. Table 7 shows Factor groups 
and its variables. 

 
 

Table 7: Factor groups and its variables 

 

Environmental Factors (8 variables) 

Var No Variable Name 

VAR1 Importance to educate truck drivers & employees on sustainability? 

VAR3 How important is it for a logistic company to differentiate itself from a competitor by positioning 

them towards a more sustainable environmental practice? 

VAR4 Is it important to include good environmental practices as a KPI for companies in logistic industry? 

VAR6 Importance of using materials that are environmentally safe is used for packaging of goods. 

VAR7 Supplier or vendor selection depends on his sustainable practices as a scoring metric. 

VAR8 Necessary to take immediate action on suppliers for not following sustainable practices. 

VAR11 Is digitization important to achieve the sustainable goals set by an organization? 

VAR12 Importance of getting the organization accredited with ISO 14001 and ensure labour laws 

followed? 

 

 

 

 

 

 

 

Reliability Statistics – 
Component 2 

Cronbach’s 
Alpha N of Items 

 .776 6 
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Economic Factors (6 variables) 
Variable 

No 
Variable Name 

VAR2 How important digitization will be a benefit for a trucking company when they are already working 

with tight profit margins? 
VAR5 Importance of following safety protocols during the transportation of hazardous goods. 
VAR9 The recent surge in diesel price has been a burden to transportation companies? 
VAR10 Is it important to achieve a balance of demand & supply of truck drivers? 
VAR13 Importance of organizations ensuring legal compliances are followed with respect to economic 

issues? 
VAR14 Is it necessary to frequently audit organizations so that organizations follow legal compliance? 

 
By doing an exploratory factor analysis it can be seen that we have 

arrived at two components/ factors. The 14 variables are grouped into 2 

factors where one factors consists of 8 variables and the other factor consists 

of 6 factors. The factor 1 consisting 8 variables can be named as the 
environmental factors affecting the logistics industry since these variables 

speak on the terms of sustainability and driving a green supply chain. The 

factor 2 consisting of 6 variables can be termed as economics factors.  

 
4 Conclusion 

 
This study mainly focused on the aspects of the variables related to 

economic and environmental influencing the supply chan. This same study 
can be further narrowed down into other parts of supply chain like 

warehousing, vendor/supplier management and manufacturing using 

exploratory factor analysis and new variables can be identified. These 
variables also can used for further study purpose. Also one of the limitation 

of the study is since the sample size is small and it can be made bigger in 

future studies.  
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