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Abstract: Green supplier environmental friendliness is important to businesses; figuring 

out which suppliers in the industrial supply chain care about the environment is one of the 

most critical issues. We are now integrating ARAS for six green providers and the best 

green suppliers, assessment, and decision-making. This research will be used as a standard 

for assessing the general efficacy of green providers using ARAS. One of the critical 

methods that will be employed, the ARAS theory for modeling uncertainties, is to determine 

the significance of the criteria taken into account in this research and the alternatives 

related to fate. In the framework of this research, we rank green service providers 

according to pre-established criteria. The ARAS should then be used to assess the 

research's contribution to the evaluation of green suppliers to choose the best ones. The 

foundation of ARAS analysis's hierarchical process methodologies is integration into 

decision-making. When uncertainty occurs, it plays a vital role, and ARAS presents a 

solution as the best possible answer to the problem at hand. 

 

Keywords: Green Supply Chain Management, Environmental Risks, ARAS Model, 

Decision Making, MCDM. 

 

1. INTRODUCTION 

 

Due to the increase in green supply chains, greenhouse gases have become a trendy topic. 

The latest over the years is that many companies are trying to be environmentally friendly. 

Supply chain networks are one of the essential processes in any organization, and all business 

processes can be used then efficiently. Supply chain management, the final product to the 

customer, is managed by managing multiple complex operations and is defined as 
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"integration." For this definition and beyond, "green supply chain management" refers to 

green procurement, production, and supply, and vice versa. Referring logistics of green 

supply chain management are among the main objectives; one is to reduce or eliminate waste 

in the supply chain. 

 

Further, manufacturers improve waste management by optimizing supply chain facility 

locations and suppliers, resulting in significant benefits. For example, eliminate waste and 

locate recycling centers by upgrading the MCDM analysis using a stepwise procedure. 

Performance improvement is the primary factor in creating an integrated supply chain for 

companies. It is also essential to have—North America, the European Union, and Japan kind 

of countries. In developed regions, a significant concern for manufacturers where there have 

been environmental issues over the years. A green supply chain system is essential to global 

business because it reduces ecological risks while improving environmental performance. 

Relating to increasing market share to achieve the main objectives helps organizations 

develop strategies. Over the years, such as in India and Malaysia, developing countries' green 

supply chain efforts have seen progress. 

 

Generally, supply chain management is standard moving toward business development is an 

important step. A supply chain management product of life from beginning to end, all levels 

include production; hence, consistency and supply chain management In promoting 

sustainable business, the integration will have a significant impact. Therefore, green supply 

chain organization is considered in the literature on supply chain management. One of the 

fundamental conclusions in supply chain management systems is that a sustainable supply 

chain depends on supplier selection and policies. Organizations need to identify supplier 

selection criteria. Globalization and transcontinental outsourcing, as well as consistency in 

corporate strategies and survival in competitive environments, significantly increase the 

importance of supply chain management. Traditionally, supply chain management has been 

about improving efficiency and involves the coordinated direction of all supply chain 

members. It is highly productive and leads to profit. Supply chain managers provide products 

and services quickly and reduce the costs of the supply chain network. They also tried to 

improve the quality. However, at the expense of the supply chain, the adverse environmental 

effects of degradation have yet to be fully explored. Environmental standards and green 

products Consumer demand Pressure from government regulations to meet the idea came 

from a green supply chain. Leading companies' supply chain managers use their enhanced 

stability in all supply chain elements. Using green practices Supplier selection is necessary to 

achieve a sustainable supply chain. For essential elements, for example, in suppliers' raw 

materials, the number of hazardous materials used is enormous and can cause adverse 

environmental effects. In previous studies, static factors should have been addressed. Supplier 

selection is considered in a traditional management environment. This research is in a 

sustainable development context and discusses supplier selection. In this article, several 

criteria are used to make the decision in the new ARAS, with a hybrid method integrated. 

This model is used. The originality of this study is that, by consulting with specialists in the 

field of energy, the sustainability of renewable energy systems is assessed by assessing the 

importance of indicators with decision-making by multiple criteria, a hybrid method model, 
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and an extended ARAS. ARAS methodology is based on policy, manufacturing, 

management, industry, environmental stability, economy, design and architecture, in various 

fields having wide applications. It is about a specific topic. Specialists' ideas and tacit 

knowledge form the basis of the process, and the scope of their collective experiences is 

quantifiable. 

 

1.1 Green Supplier 
Global quality, continuous improvement, and complete customer satisfaction demonstrate the 

ability to meet customer needs as crucial components of the organization. Moreover, the 

company implemented an integrated management system. This study is of the company tends 

to evaluate suppliers. Suppliers of these suppliers and their purposes are listed in Table 1. An 

essential step in supplier selection is determining the selection criteria. To assess suppliers, 

scholars proposed various measures. These criteria are extensive. They find the best supplier 

based on many studies. Therefore, supplier evaluation and traditional criteria for selection are 

integrated with green standards. In this study, measures extracted by Hashemi and Dehkanian 

use among these criteria, although some may appear slightly overlapped, to evaluate green 

suppliers; these criteria are used in literature.  

 

The importance of green supply chain management has increased during the last two decades. 

The first steps of practically making sense of things and conceptualizing them In terms of 

empirical and analytic research that has been undertaken, it has shown significant growth up 

to the most rigorous theory. When we discuss green supply chain management, we are 

referring to incorporating environmental concerns into chain management. This strategy 

allows for the integrating of a wide variety of organizational practices and characteristics. For 

example, when selecting green suppliers, in green enterprise practices, incorporate supplier 

input of products into supplier processes Embedding environmental life cycle analysis to 

develop organizational structure and environmental management systems for suppliers. Assist 

in implementation, and many other procedures are involved. As firms face competitive and 

ecological influences on their supply chains, greening is argued to be necessary. Given the 

breadth of institutional resources for developing these projects, potential functions in green 

supply chain management and operations may be limited.  

 

Literature Review 

Puška, A., Beganović, A., Stojanović, I., & Murtič, S. (2022) the Green Supplier's Selection 

(GSS) procedure was found to have been used in this investigation. In utilizing this strategy, 

the advantages of the selected service providers to the economy and environment are 

prioritized. As a result, it is feasible to satisfy the many stakeholders, each of whose wants is 

constantly expanding. The Ghetaldus Brko Polyclinic was used to illustrate how the GSS 

technique worked, and choices were made based on the knowledge of medical professionals 

at every stage. During the GSS, the Ghetaldus Brko Polyclinic has to buy goods and services 

that are good for the environment. Therefore, reducing the number of pollutants that enter the 

domain will be feasible. Professionals examined the applicability of the displayed service 

providers and the selection criteria. The fuzzy ARAS (Additive Ratio Assessment) method 

was used to measure how well the standards were being followed, and the fuzzy PIPRECIA 
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(Pivot Pairwise Relative Criteria Importance Assessment) method was found to be the best 

way to rate the service providers. The study's results show that product quality and 

environmental friendliness are the two most crucial sub-criteria for industry professionals to 

consider when choosing a supplier. The results show that A4 is the business that can most 

efficiently meet the Ghetaldus Brko Polyclinic's needs. By doing a sensitivity analysis and 

looking at the data, it was shown that these conclusions were correct. This project's overall 

value and usefulness come from the fact that it will help people choose environmentally 

friendly service providers. These vendors will provide you with environmentally friendly 

goods and equipment. The environment will be safeguarded because the provider cares about 

it and wants to protect it. Since the study approach is based on how individuals think, it is 

incredibly adaptable. Therefore, it ought to be used in the future study. Verma, M., Prem, P. 

R., Ren, P., Liao, H., & Xu, Z. (2022) As more people learn about and care about 

environmental issues, more businesses consider them when choosing suppliers. If a company 

decides its suppliers are aware of how their actions affect the environment, it may be more 

aware of the domain. Green suppliers are selected using MCDM, which stands for "multiple 

criteria group decision-making." The specialists evaluate providers based on a variety of 

factors. Environmentally friendly service providers may be selected using both qualitative 

and quantitative criteria. This research aims to develop a way to choose ecologically friendly 

suppliers based on thermodynamic qualities like energy, exergy, and entropy. The first one 

will take up most of the piece. The proposed method's main benefit is that it considers the 

quality of expert opinions. This method makes good use of the resources available, sets up 

training programs for green suppliers, and chooses green suppliers. By comparing the 

outcomes of this technique with those of other MCDM methods, you may determine how 

effective the process is. To demonstrate the reliability of the procedure, a sensitivity analysis 

is conducted. 

 

Goswami, S. S., & Behera, D. K. (2021) The principal objective of this research is to 

demonstrate how crucial it is to apply a set of six essential criteria to choose the finest 

material out of seven possibilities for engineering applications. Surface fatigue limit, core 

hardness, price, and bending fatigue limit. MCDM is used for this. Several criteria are 

examined, including the bending fatigue limit, core hardness, cost, surface hardness, and 

maximum tensile strength. The Additive Ratio Assessment (ARAS) approach determines the 

best alternative and provides recommendations for the options' hierarchical arrangement. The 

relative importance of each criterion compared to the others is determined using the entropy 

technique. We'll look at these two approaches in the following sentences. According to the 

study, cast alloy steel performed best, followed by cast iron and carburized steel. However, 

the poorest of this set of materials turned out to be the toughened alloy steel. Additionally, 

earlier assessments by researchers are repeated, and the most recent ranks are shown. Gül, S. 

(2021) Fuzzy sets were made to deal with the uncertainty that comes with making decisions 

and are just now being studied. SFS, or "spherical fuzzy set," is one of these novel concepts. 

People making judgments may be provided with many alternatives since it's simpler for 

dissatisfied consumers to voice their complaints. Even though each degree is between 0 and 

1, the squared sum of membership, non-membership, and reluctance should equal 0–1. The 

SFS is unique. In light of this study has modified ARAS, one of the most well-known 
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systems for generating judgments based on several features, such that it may function in a 

fuzzy and spherical environment even if each degree has a value between 0 and 1. The 

revolutionary spherical fuzzy ARAS corrects the flaws of subjective weighting. It uses the 

OWA operator and objective attribute weights based on entropy to do this. Some of these 

problems are the long time it takes to collect data and the fact that data can change. 

Comparative research proves the premise is true and applies the theory to a made-up problem 

with designing a product. Both of these scenarios are made up. 

 

Boyacı, A. Ç. (2020) the first study showed that pollution directly affects the natural parts 

and organization of an ecosystem. An example of how to discuss environmental 

contamination is in the following explanations: Urbanization and industrialization contribute 

to worsening environmental pollution. Environmental pollution threatens people and the 

environment in every country. This research ranks the most environmentally friendly cities in 

Turkey based on factors including the typical PM10 concentrations at air quality monitoring 

stations, the quantity of forest per square kilometer, and the proportion of the population that 

employs garbage collection services. The hesitant fuzzy linguistic word set and the additive 

ratio assessment (ARAS) method were used to help set these criteria (HFLTS). In this 

instance, the research aims to identify Turkey's environmentally friendly cities. The multi-

criteria HFLTS approach may be used to assess the relative importance of several 

environmental factors. Using the data and the ARAS algorithm, we were able to rank the 81 

cities in Turkey. The gathering of actual data demonstrates that the approach suggested here 

is an effective technique for choosing favorable locations for the environment. Yildirim, B. 

F., & Adiguzel Mercangoz, B. (2020) explored how the expansion of a worldwide company 

often coincides with the requirement for more incredible logistics. Since 2007, the World 

Bank has been putting out the Logistics Performance Index (LPI) for most countries 

worldwide. The LPI is often used as a gauge for the effectiveness of the logistics system. This 

research demonstrates a straightforward method for calculating the LPI of OECD member 

nations. The findings of a research study on the effectiveness of logistics management in 

OECD nations from 2010 to 2018 are compared to the most current LPI rankings using the 

proposed methodology. There are six separate entries in the index. 

Unlike the WB survey, weights have been given to these six criteria based on a fuzzy 

analytical hierarchy. By looking at the range of values shown by the gray numbers, 

researchers can find the lowest and highest deals for a specific time. So, the additive ratio 

assessment in gray (ARAS-G) method tracks how well OECD logistics work over time. This 

research examined how successfully the OECD nations managed logistics from 2010 to 2018. 

The ARAS-G gives each OECD member state a score based on how well it does with 

logistics. ARAS-G and WB ranks are compared annually. Yearly positions and ARAS 2010–

2018 G's rankings are correlated using Spearman and Kendall's Tau. Years were the most 

essential factor in predicting ARAS-G positions. This investigation uses the ARAS-G 

research methodology to examine a distinctive subject. 

 

Fu, Y. K. (2019) MCDM, which stands for "measured multi-criteria decision-making," makes 

it hard for the aviation business to choose food suppliers. The main goal of the assessment 

process is to find a catering company that can meet the airline's destinations and offers the 
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best service. Many intricate details need to be considered. The method for picking caterers 

may be used in several ways. This essay provides a solution to the challenging issue of 

employing caterers. In this study, a single performance rating is made using the additive ratio 

assessment (ARAS), the analytical hierarchy process (AHP), and multi-choice goal 

programming. The ARAS determines something's usefulness; the AHP determines its 

usefulness (MCGP). This article also includes a case study that details a real-world 

circumstance when a catering service was selected. Ulutaş, A., Topal, A., & Bakhat, R. 

(2019) In the past few years, "sustainability" has become a more critical issue for 

multinational corporations and supply chains. Long-term success for supply chains depends 

on selecting the appropriate vendors. A review of the relevant literature shows that money is 

often the most critical factor when choosing a supplier. It is essential to consider economic, 

environmental, and social factors to keep supply chains going. This means that the plan has to 

be enhanced. This article proposes that a method for evaluating and ranking green suppliers 

based on criteria should come first, then the requirements for selecting green suppliers. This 

work's first contribution to the corpus of knowledge is a novel approach termed FROV (fuzzy 

extension of the range of values). The second method uses the fuzzy extension of the 

preference selection index (FPSI) to determine the importance of each characteristic. The 

third goal is to make a new fuzzy multiattribute decision-making model that combines FPSI 

and FROV. This will help a Turkish textile company choose the best supplier. 

 

Chatterjee, K., Zavadskas, E. K., Roy, J., & Kar, S. (2016, November) Stakeholders pressure 

businesses to use green supply chain management (GSCM) techniques in many different 

parts. This is a result of stricter laws. With this information, a multi-criteria decision-making 

(MCDM) strategy can be used to compare the capabilities of different providers in general 

supply chain management (GSCM). This could explain why different viewpoints exist. The 

gray set theory examines the significance of various linguistic usages by reviewing how the 

user perceives them. The gray DEMATEL method considers the cause-and-effect 

relationships between the GSCM criteria and the weights given to each bar. The gray ARAS 

approach is also used to evaluate and rate the performance of various service providers by 

GSCM requirements. To achieve this, the weights that have previously been gathered are 

employed. In contrast to earlier MCDM approaches like gray TOPSIS and gray COPRAS, 

the approach does a wide-ranging, in-depth sensitivity analysis to ensure the solutions are 

trustworthy. 
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TABLE 1. Alternatives parameter Abbreviation 

Supplier Scope Symbol 

Robin Pickup differential supplier A1 

Musharaf Decorative parts suppliers A2 

Ruba gearbox supplier A3 

Usain seat supplier A4 

Ravidhir Steering box supplier A5 

Arisan full steering supplier A6 

 

TABLE 2. Evaluation parameter Abbreviation 

Criterion Symbol 

Economic and commercial C1 

Environmental C2 

Delivery C3 

Technology C4 

Quality C5 

 

To evaluate green supplier development projects criteria in a group meeting nominal with 

three academic green supply chain experts obtained using panel technique. Independently of 

the list of conditions Experts were asked to develop. In Green Supplier Development 

Program Evaluation, An initial Literature review was compiled using the list of criteria to 

start the idea generation process Available to experts upon request. Until all experts had 

completed their lists from the evaluation committee members in a round-robin format, a 

criterion was recorded. Dependence of each criterion on others for clarity or experts were 

allowed to discuss only without influence. Experts have also evaluated these criteria 
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independently. Once complete, criteria were prioritized based on voting and a math panel of 

individual rankings. 

 

ARAS Method 

The ARAS system is complex World events simplified using relative comparisons. It is based 

on the argument that it can be understood. Normalized and weighted scales for a sum of 

values, It is under consideration to describe an alternative. These criteria are optimal and 

describe the degree of optimality; this is achieved by substitution in comparison and most 

applicable. From rating to selecting the natural alternative, the best alternative is artificially 

created and analyzed authentically. 

 

TABLE 3. Data set for green supply 

 
C1 C2 C3 C4 C5 

A1 24.13 34.12 91.43 84.13 97.43 

A2 28.43 39.76 82.46 87.46 98.34 

A3 29.16 32.58 97.43 69.48 90.54 

A4 19.74 30.71 95.46 75.43 88.73 

A5 27.28 28.65 88.64 78.12 99.46 

A6 21.34 27.43 84.36 76.18 79.54 

 

Table 3 is given for the data set. This is for hundreds of values that the supplier works with, 

all supplier C1 values are the lowest and C5 values are the highest. Therefore, as economic 

and business values are very low and quality is very high, as seen in Figure 1, suppliers' 

performance is very high.  

 

 
Figure 1 graph of data set 
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TABLE 4. Maximum value 

 
C1 C2 C3 C4 C5 

Max 29.16 39.76 97.43 87.46 99.46 

A1 24.13 34.12 91.43 84.13 97.43 

A2 28.43 39.76 82.46 87.46 98.34 

A3 29.16 32.58 97.43 69.48 90.54 

A4 19.74 30.71 95.46 75.43 88.73 

A5 27.28 28.65 88.64 78.12 99.46 

A6 21.34 27.43 84.36 76.18 79.54 

 

Table 4 calculated for maximum value for data set is taken for ranking in finally. 

 

TABLE 5. Normalized for data set 

 
C1 C2 C3 C4 C5 

Max 0.162687 0.170636 0.152901 0.156665 0.152196 

A1 0.134624 0.146431 0.143485 0.1507 0.14909 

A2 0.158614 0.170636 0.129408 0.156665 0.150482 

A3 0.162687 0.139822 0.152901 0.124458 0.138546 

A4 0.110132 0.131797 0.149809 0.135116 0.135777 

A5 0.152198 0.122956 0.139106 0.139935 0.152196 

A6 0.119058 0.11772 0.13239 0.13646 0.121714 

  

Table 5 Data for analysis are transformed into normalized data. In which all values are less 

than 1. This makes the analysis easier.  A weight age value of 0.25 is taken for all the data to 

get the weighted normalized matrix. 

 

TABLE 6. Weighted Normalized Matrix 

 
C1 C2 C3 C4 C5 

Max 0.040672 0.042659 0.038225 0.039166 0.038049 

A1 0.033656 0.036608 0.035871 0.037675 0.037272 

A2 0.039654 0.042659 0.032352 0.039166 0.037621 

A3 0.040672 0.034956 0.038225 0.031115 0.034637 

A4 0.027533 0.032949 0.037452 0.033779 0.033944 

A5 0.03805 0.030739 0.034777 0.034984 0.038049 

A6 0.029765 0.02943 0.033097 0.034115 0.030428 

 

Weighted Normalized Matrix is obtained in Table 6. With this we can get sum of value. 

 

TABLE 7. Si and Ki value 

Si Ki  
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0.198771 1 Max 

0.181083 0.911009 A1 

0.191451 0.963174 A2 

0.179604 0.903569 A3 

0.165658 0.833408 A4 

0.176598 0.888447 A5 

0.156835 0.789024 A6 

 

 From table 7 sum of value is obtained and Ki value is obtained. Ki value is obtained by 

dividing Si Max value. This can be seen in Figure 2. 

 

 
Figure 2 graph for Si and Ki value 

 

TABLE 8. Rank 

Supplier Symbol Rank 

ROBIN A1 2 

MUSHARAF A2 1 

RUBA A3 3 

USAIN A4 5 

RAVIDHIR A5 4 

ARISAN A6 6 

 

0

0.2

0.4

0.6

0.8

1

1.2

1 2 3 4 5 6 7

Si

Ki

http://journal.hmjournals.com/index.php/JEIMP
http://journal.hmjournals.com/index.php/JEIMP
https://doi.org/10.55529/jeimp.33.1.14
http://creativecommons.org/licenses/by/4.0/


Journal of Environmental Impact and Management Policy 

ISSN: 2799-113X 
Vol : 03 , No. 03 , April-May 2023 

http://journal.hmjournals.com/index.php/JEIMP 

DOI: https://doi.org/10.55529/jeimp.33.1.14 

 
 

 

 

Copyright The Author(s) 2023.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/)                                         11 

The ranking is obtained from Table 8. It is not multiplied by Table 7. In this, Musharraf is the 

first and Arisan is the last. 

 

 
Figure 3 Rank 

 

2. CONCLUSION 

 

The study results have provided ARAS with a guideline for collaborating with and evaluating 

the most ecologically responsible suppliers. The ARAS criterion will be utilized to choose 

service providers, but the decision-making process will also factor in the appropriate levels of 

uncertainty. To achieve this objective, five criteria for Green Supplier Rating were 

developed. The formulation of the Green Supplier Rating standards was necessitated by the 

fact that industry professionals had differing opinions about which preferences and criteria 

should be used. The corporation performed the necessary computations to account for the 

unknowns based on the information it had previously collected. Based on the findings, 

Musharraf was selected as the green supplier with the most significant degree of trust. 

Supplier Selection is a worldwide firm that helps to avoid a reduction in the quality of life for 

people when environmental factors are taken into account. Traditional methods to supply 

chain management have as their primary objectives the maintenance of organizational 

flexibility, the reduction of delivery costs, and the maintenance of a high degree of service 

quality. The attainability of the system's once remarkable supply chain objectives is being 

questioned as to whether or not they can be accomplished. In order to assess the profitability 

of the providers, it is vital to choose those with environmental consciousness. In an 

ecologically friendly supply chain, the capacity of suppliers to reuse previously used products 

is one of the most crucial aspects. In the future, both the capacity of suppliers to recycle 
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obsolete materials and the quality of the recycled materials utilized in this situation will be 

considered. 
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