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Abstract—The present paper recognizes the ranking of those factors 
which help to execute the green concept in the industry. To determine 
the ranking among the factors for implementing the green concept, 
we have used the idea of Analytical Hierarchy Process (AHP) group 
decision-making. For group decision-making, AHP and Data 
Envelopment Analysis (DEA)-based preferential aggregation method 
(PAM) is used. Execution of these elements in the business helps in 
accomplishing green concept as well as achieving financial 
development at different levels. 
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1. INTRODUCTION 

Resources and population are major problems in our existing 
global world. The environment is important and crucial one 
because the change in climate will lead us to the imbalance of 
the earth. A new quality management system has been 
proposed by International organization for standardization for 
products and environment management systems. As a 
sustainable development strategy, green manufacturing is 
required. Tan  et al. (2002).One of the strategies is that we can 
accommodate for the price fluctuations by passing it to the 
customer. 

In the mid 19th century, the production framework embraced 
was primarily the large-scale manufacturing system. In the 
20thcentury, the idea of green manufacturing began to take 
shape. The concept of green assembling can be looked into 
two ways; the manufacturing of green items, especially those 
utilized as a part of sustainable power source frameworks and 
clean innovation hardware of numerous types. 

The best strategy for minimizing waste and pollution is green 
manufacturing. It moderates the exhaustion of regular assets, 
besides bringing down the broad measures of junk that enter 
landfills. Green manufacturing is a strategic priority. The 
question emerges do we truly require green manufacturing? Is 
it only a trend? Or on the other hand, is it creating a pattern in 
the manufacturing area, which is politically, fiscally or 
socially motivated? These questions should be answered to 
understand the basis, popularity and the market need for green 

manufacturing. The green concept which incorporates green 
manufacturing, has its origin in Germany, and requires 
bringing importing companies to assume the liability and 
furthermore remove the packaging stuff utilized for an item. 
Indeed, the Germans have set up an accepted worldwide 
assembling standard signifying that, "any organization 
wishing to contend internationally should begin making items 
that will agree to the green dictates of the huge European 
market”. 

Green manufacturing not just includes the utilization of green 
design of the item but also includes the utilization of eco-
friendly crude materials, eco-friendly packaging, distribution, 
and reuse of the items (Figure1). 

 

 

 

 

The part combination is likewise a part of design for 
disassembly. Since there are fewer pieces to fabricate, thereby 
reducing energy costs. According to the Industry Weeks 
states, planning for disassembly is one important way to make 
items more environment-friendly. It is based on the notion that 
items should be designed in a manner so that it can be 
dismantled modestly. In the event that we can't do that, we'll 
never go anyplace in the reusing procedure.This procedure is 
today effectively utilized as a part of the American car 
fabricating  

industry and in a few polymer producing units. Another new 
idea that grew out of green manufacturing is green auditing, 
where we consider the cost related to environmental losses and 
resource depletion to gauge total welfare. 

Figure 2 shows the rate of emission of CO2 during the last 
thirty year and also projects the anticipated emission in the 
coming years. It is very much clear from the figure that CO2 
emission is likely to become doubled by 2050, if the present 
emission trend continues. 
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3. METHODOLOGY 

Methodology consists of advancement of focused procedures 
and standard opinion poll among the factors for implementing 
green manufacturing. The evaluations of the components were 
based on a five- point scale (1-good, 3- average, 5-better, 7- 
excellent, 9- best). The factors were analysed with the help of 
Analytical Hierarchy Process (AHP) and preferential 
aggregation method which is based on Data Envelopment 
Analysis (DEA)in order to make the decision that which factor 
is more important with respect to other. The considered factors 
not only helps in the execution of green idea but also 
empowers the industries for assessing their quality. 

3.1 Analytical Hierarchy Process (AHP) 

 

 

Where the criteria are denoted by a1, a2... an. The relative 
significance of two criteria is evaluated utilizing a scale with 
the digits 1, 3, 5, 7 and 9, where 1 denotes for “good”, 3 
denotes for “average”, 5 denotes for “better”, 7 denotes for 
“excellent”, and 9 denotes for “best”. The relative weights are 
determined by finding the eigenvector x with respect to λmax 
that satisfies Ax = λmaxx, where λmax is the largest eigenvalue of 
the matrix A. Here the eigenvector w with respective λmax is 
found for the condition of (A- λmaxI) x = 0. 

 

 

For optimised result, the value of consistency ratio must be 
lower than 0.1 and value of R.I. for a square matrix of order 6, 
must be 1.25. 

Responses of one of the decision-maker incorporating not only 
ranking among the considered factors but also including their 
weights are shown in the excel sheet in Figure 3.  

 

 

 

3.2 Preference Aggregation 

In preference aggregation method, p alternatives are selected 
from q alternatives (q>p) for group decision making. As 
various decision makers would have different opinions and 
because of this fact, every option might be put in different 
ranking positions. A few investigations propose a 
straightforward total strategy by finding the aggregate score of 
every option as the weighted whole of the votes got by every 
option as indicated by various decision-makers. For 
aggregating votes which is a major issue in preference 
aggregation, a strategy is proposed by Cook and Kress (1990) 
which depends on data envelopment analysis. 
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4. CONCLUSION 

The main focus is to determine the ranks among factors which 
are critical for green manufacturing and their significance in 
an industry. Environmental policy is the most imperative 
factor followed by green supply chain, green purchasing, 
green applications, green design and training and employee 
involvement as demonstrated in the paper. The industries 
having little manufacturing limit cannot intensely contribute to 
green supply chain than the industries having vast 
manufacturing potential. This is because of fact that the 
smaller firm has lower investment limit with regards to the 
investments included in the green idea than the larger firm. 
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