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Abstract— This retard aims to theoretical genuine conservationist activities in ONGC, Tripura Asset (an upstream E&P 
Indian industry) and tobreak down green convenience hawser charge along far developing a framework for implementation 
of GSCM in upstream industries. To evaluate green supply chain management, the exhaustively items/ questionnaire related 
to investigate GSCMcustoms, measure GSCM performance characteristics, and explore GSCM pressure/ driver within that 
upstream industry is used to obtain survey results. The questionnaire is furthermore tested for reliability using Chronbach’s 
alpha test and found much factual. This check a investigate contributes to the writings by giving insights about 
implementation of GSCM in upstream industries. It additionally to contribute to the practices of managers with a reliable 
measurement scale to evaluate their strengths and weaknesses in different dimensions of implementing GSCM. Suggestions 
to entertain GSCM in that upstream industry are also presented. 
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I. INTRODUCTION 
 
When we talk of any business or industry, be it any 
small, medium or large scale industry, it ultimately 
comes to making profit. To make any industry 
profitable, it needs a perfect optimization and balance 
in every aspect encompassing market conditions, 
Government regulations, investors’ support, 
customer’s demand and many other things. And for 
maintaining all these aspects, one generally ignores 
the environmental aspect and the degradation caused 
by that industry; directly or indirectly. And this 
refraining behavior adversely effects the environment 
and ultimately the daily life styles of people leading 
to boggling and devastating conditions. 
 
Years ago, the concept of environmental quality was 
almost non-existent while relating to industries. 
However, the quality revolution of the 1980s and the 
supply chain revolution of the 1990s have made it 
evident that the business best practices call for 
integration of environmental management parallel 
with ongoing operations. Here then, Green Supply 
Chain Management comes into picture which is a 
very new and innovative idea and is fast gaining 
attention in industries and among researchers.  
Greening all the involved processes in Supply Chain 
Management is known as Green Supply Chain 
Management. GSCM concept has ranged from green 
purchasing to integrated supply chains starting from 
supplier, to manufacturer, to customer and reverse 
logistics. Thus, we can say that along with 
considering environment in supply chain decision 
making, GSCM positively affects productivity and 
profit too. GSCM concepts minimize undesirable 
environmental impacts of supply chain processes 
where they occur, or actually before they occur. 

GSCM can be defined as: 
GSCM = Green purchasing + Green 
manufacturing/materials management + Green 
Distribution / marketing + Reverse logistics. 
Although many definitions have been proposed but 
they have the same meaning and focus to the same 
objective of sustainable development as well as 
considerable cost reduction for some or even all of 
the involved enterprises. 
 
Recent studies of GSCM can be separated into two 
ways: framework for GSCM, and performance 
measurement. Some frameworks propose how to 
improve the collaborative relationships between 
manufacturers and suppliers, to explore the gaps 
between the framework and the present state, to aid 
managerial decision making, or to develop general 
procedure towards achieving and maintaining the 
green supply chain. A set of performance measures 
isused to determine the efficiency and/or 
effectiveness of an existing system, to compare 
competing alternative systems, or to design proposed 
systems by determining the values of the decision 
variables that yield the most desirable levels of 
performance. This research aims to survey current 
green activities in an upstream industry in the Indian 
context and to evaluate the GSCM performance 
characteristics and to provide useful feedback and 
suggestions for better implementation of GSCM 
practices. 
 
II. GREEN SUPPLY CHAIN 

MANAGEMENT 
 
The framework for implementation of GSCM can be 
shown as in fig.1 below: 
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As we can see from the fig. 1, there are four main 
processes which cover the whole supply chain 
process right from the supplier of the spare parts to 
the manufacturer. 

 
 
A. Green Procurement 
Green procurement is defined as an environmental 
purchasing consisting of involvement in activities that 
include the reduction, reuse and recycling of 
materials in the process of purchasing. Besides green 
procurement is a solution for environmentally 
concerned and economically conservative business, 
and a concept of acquiring a selection of products and 
services that minimizes environmental impact. The 
findings in green procurement activities are 
presented: 
 
a. Supplier Selection 
This includes the selection of suppliers that are green 
partners; suppliers who acquire directives such as 
ISO14001; suppliers who control hazardous 
substances in company’s standard lists and obtain 
green certificate achievements and suppliers who use 
standardized specifications for each spares. 
 
b. 3Rs used in Procurement Process 
Reuse, Recycle and Re-manufacturing are the 3Rs 
used in the procurement process; process of e-
tendering or e-procurement (paperless) is being used. 
 
B. Green Production 
Green production is defined as production processes 
which use inputs with relatively low environmental 
impacts, which are highly efficient, and which 
generate little or no waste or pollution. The findings 
in green production activities are presented: 
a. Using energy efficient upgraded technology 
b. Using spares having large life-span 
c. Using pollution control equipment to trap, 
store, treat and dispose the emissions coming out 
during the production processes. 
 
C. Green Distribution 
Green distribution consists of processes such as 
Green Storage, Green packaging and Green 
distribution or marketing. 
a. Special care is being taken to store them in a 
safe location or chambers. 
b. Better packaging, along with rearranged 
loading patterns. 

III. ENVIRONMENTAL PERFORMANCE 
 
To evaluate green supply chain management, the 
questionnaire related to investigate GSCM practices, 
measure GSCM performance, and explore GSCM 
pressure/ driver in the grounds of that upstream 
industry is designed based on different extant 
literatures and taking feedback and expert opinions 
from various employees of the industry. Before using 
this questionnaire, validity and reliability assessment 
of the same is also done taking the expert opinions 
from various departments and after analyzing those 
data using IBM SPSS software, the value of 
coefficient of cronbach’s alpha is found which 
indicates that the questionnaire is reliable and valid. 
A total of 33 surveys were administered to the 
employees of 11 different departments of that 
industry, taking 1 team from each department as and 
when possible. 
These items were then organized into a survey 
questionnaire which was administered to all the 
departments of that industry. They were requested to 
indicate the extent to which they remark the 
implementation of different dimensions of GSCM 
practices by using a five-point Likert scale (1 = not 
considering it, 2 = planning to consider it, 3 = 
considering it currently, 4 = carrying out to some 
degree, 5 =carrying it out fully) for GSCM practices, 
a five-point Likert scale (1 = not at all, 2 = a little bit, 
3 = to some degree, 4 = relatively significant, 5 = 
significant) for GSCM performance characteristics 
and a five-point scale (1 = not at all important, 2 = 
not important, 3 = not thinking about it, 4 = 
important, 5 = extremely important) for GSCM 
drivers respectively. 
The methodology employed to guide the research 
process for this investigation is summarized in Fig. 1. 

 
Fig. 1 Research Methodology 

 
A. Questionnaire Items 
The questionnaire contained three sections: 
GSCMpractices, GSCM performance, and GSCM 
pressure/driver. These questionnaire items are 
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presented in Appendix I, Appendix II and Appendix 
III respectively. 
 
B. Survey Results 
GSCM practices: 
The mean values of all measurement items for GSCM 
practices are plotted against the question numbers in 
the fig.2. As seen in Fig. 2, this upstream petroleum 
E&P industry carry out to some degree of GSCM 
practices’ adoption with mean values over 4.00 for 
the three GSCM factors; namely ISO 14001 
Certifications, Employees Motivation, Health & 
Safety and Design of product in accordance with the 
regulation. In which, Production/ Exploration 
according to regulation exist with the highest mean 
value of 4.42 followed by ISO Certifications with a 
mean value of 4.36. There are three factors with least 
mean values of 2.21, 2.27 and 2.27 namely, Sale or 
disposal of non-moving inventories, Investment 
recovery (sale) of excess inventories/ materials and 
Environmental audit for suppliers’ internal 
management respectively. 

 
Fig. 2 Survey results of GSCM practices 

 
Performance Characteristics of GSCM 
The mean values of all measurement items for GSCM 
practices are plotted against the question numbers in 
the fig.3. All GSCM performance dimensions are 
ranked from higher to some degree to relatively 
significant, with mean values consistently within the 
3.00 and 4.50 ranges. The lowest mean value of 2.48 
is given to “decrement in cost of materials purchase” 
i.e. there is a little bit decrement in cost of materials 
purchase and this is obvious as GSCM is beneficial in 
long run and if the Green trend in Supply Chain 
Management continues further, there will be 
significant decrease in the cost of materials purchase. 
Also, there has been relatively significant increase in 
training cost with a mean value of 4.48. Because for 
training personnel to create awareness about GSCM 
and implement them in their department about a 
wholly new growing trend takes a lot of effort and 
investment in the beginning. These can be found out 
from Fig. 3. 

 
Fig. 3 Survey results of GSCM performance 

 
GSCM drivers 
This upstream industry has experienced significant 
pressures and incentives to implement GSCM, with 
mean values over 4.20 for the three drivers. Pressures 
to become a global player as well as competition 
from other industries in every aspect including their 
green strategies are on the top of the list with the 
mean values of 4.33 and 4.27 respectively. This is 
quite natural as every industry thrives for profit and it 
comes from the market, from the customers. And to 
become a global brand, one must compete with its 
competitors. The driver ‘Scarcity of Resources, 
Higher waste generation & Waste disposal problem’ 
has got the lowest mean value of 2.58. This shows 
that in the present situation, the resources are not a 
major problem, but it is necessary to tell people that 
the rate at which the wastage has been in 
continuation, the lack of resources will become a 
major driver to implement Green strategies in near 
future. This survey result appears in Fig. 4. 

 
Fig.4 Survey results of GSCM drivers 

 
IV. SUGGESTION 
 
To implement GSCM effectively and efficiently, the 
awareness about the same among the employees, 
customers and suppliers is strongly concerned. After 
discussing about the research results with experts and 
academicians, some important suggestions are noted 
here: 
 Create awareness about GSCM: As already 
discussed, full implementation of GSCM requires a 
broad awareness about GSCM practices, its 
performance characteristics and its drivers. 
 Reverse Logistics: Reverse logistics can be 
defined as the process of retrieving the productfrom 
the end consumer for the purposes of capturing value 
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or for proper disposal. It must be introduced so as to 
dispose off waste spares, products or unused parts to 
their respective suppliers. 
 Introduction of a separate unit: A separate 
unit or groups should be employed who will be 
dedicated to the monitoring and control of GSCM. 
 Promote Ecodesign and Eco Labelling of 
products: Ecodesign as an activity that integrates 
environmental aspects into product design and 
development, the integrated activities lead to 
continual improvement of the environmental 
performance of the entire product through 
technological innovation. Suppliers must be 
recommended for eco-labelling, eco-design and 
standardization of products. 
 Promote Product Service System (PSS); 
services and product-service combinations are 
recognized as a potentially powerful concept for 
sustainable development. A product-service system 
(PSS) is a new trend that has the potential to 
minimize environmental impacts of both production 
and consumption. Thus, more traditional material 
intensive ways of product utilization are replaced by 
the possibility to fulfill consumers’ needs through the 
provision of more dematerialized services. 
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