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The around world With globalization and growing consumption supply chain
networks were shifted to very large networks and components of massive
networks had caused serious environmental problems. Evaluaing the green
closed loop supply network can ensure a minimum of material loss by following
the maintenance rules during the material life cycle.The purpose of this article is
to design a multi fuzzy decision making model for the evaluating Green Closed
Loop (GCL). In this article identified the important criteria by reviewing literature
review and interviewing with experts and using the fuzzy screening method to
selecting very important criteria have been determined. Then provided a the
MADM fuzzy decision making model based on the fuzzy Decision Making Trial
and Evaluation Laboratory based on Analytical Network Process (ANP) (FDANP).
At present research Development of a manual for separating recyclable parts and
items important the evaluation and Selection of suppliers acquired second rank
and the rest of the criteria were weighed and ranked. The results showed of the
causal relationship study Responding to stakeholders and battery manufacturers

Keywords:. Evaluation,
Supply Network (SN),
Green Closed Loop (GCL),
Fuzzy Screening Method
(FSM), Fuzzy Decision

Making.Trial And the most effective criteria and Recycling, reproducing the product the most
Evaluation Laboratory effective criterion were recognized in the evaluation GCLN. The results are based
(DEMATEL) based on

on a case study in the car battery recycling industry. MADM fuzzy decision
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Analytical Network
Process (ANP) (FDANP).

making model based on FDANP technique has been provided. Which
i manufacturing companies can use to have an accurate the assessment of the

i GCLN and allocate limited national and natural resources efficiently to promote
| the social responsibility and protect the living environment.

Extended Abstract

1. Introduction

Reverse logistics start from the end-users
(customers) and is involved in the
gathering of expired or returned products

and activities such as recycling,
reproduction, and disposal of them,
obtaining raw materials, parts, and

products, and reducing the environmental
impacts of waste. Attention to the green
aspects in supply chain networks and
network management by considering
environmental factors, such as reduced
greenhouse gas emissions, are in line with
the  competitive  development  of
companies. Today, using the green closed-
loop supply chain management, in
addition to solving the environmental
problems, companies can achieve relative
success in  obtaining competitive
advantages. Due to the significance of
evaluating the green closed-loop supply
chain in the car battery recycling industry,
we decided to study and examine it
through identify the evaluation indices
and criteria among the subject literature
and designing a domestic network
evaluation model. The process of recycling
old Dbatteries reduces waste and
environmental pollution. The main
question we are trying to answer in the
present study addresses the ranking of
dimensions and criteria in the evaluation
of the green closed-loop supply chain
network in the car battery recycling
industry. We try to find the answer
through a fuzzy DNAP framework and

using a combination of Fuzzy screening
and FDANP tools.

2. Objective

Considering the environmental issues and
examining the causal relationships
between the criteria using a fuzzy DNAP
technique, we have tried to identify the
main criteria in evaluating the green
closed-loop supply chain network in the
car battery recycling industry.

3. Data/Methodology

The present study is an applied-
developmental research which uses a
descriptive-survey approach to evaluate
the green closed-loop supply chain
network in the car battery recycling
industry. The study follows two stages. In
the first stage, we identify the dimensions
and criteria in evaluating the green
closed-loop supply chain network
according to the theoretical foundations
and research background and using a
fuzzy screening method. In the second
stage, using the DEMATEL method based
on the Fuzzy network analysis process, we
study the intensity of the relationship
between the dimensions and criteria of
network evaluation and determine the
weight and significance of each of them.
For this purpose, we design a network
structure using one to four fuzzy
DEMATEL questionnaires and making
pairwise  comparisons in  MATLAB
Software. The study population includes 15
experts in  battery manufacturing
industries with at least ten years of
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executive experience and university
professors specialized in the green closed-
loop supply chain network. We evaluated
the reliability of the research
questionnaires using Gogus and Boucher’s
consistency test. The reliability of each
questionnaire on dimensions and indices
was obtained to be 0/04 and 0/06,
respectively. Since these values are less
than (0 /1), the fuzzy DNAP questionnaires
have acceptable reliability.

4. Results / Findings

By reviewing the research background on
the evaluation of green closed-loop supply
chain networks, we identified the factors
in evaluating this network in the battery
recycling industry. After defining a list of
dimensions and criteria in the green
closed-loop supply chain evaluation, we
first selected eight dimensions and
twenty-eight indices based on the fuzzy
screening method and the experts’
opinions. The results show the weight and
significance of criteria in the green closed-
loop supply chain network evaluation. The
criterion of “compiling an instructional
manual for the separation of recyclable
parts and items” was ranked as the most
important  while the criterion of
“assessment and selection of suppliers”
was ranked second. The other criteria
were ranked in less important positions.
According to the results obtained from
examining the causal relationships, we
identified “response to stakeholders and

Volume 13. Issue 26. Autumn and winter, 2021. Pages 221 to 253.

battery manufacturers” as the most
influencing criterion and “product
recycling and reproduction” as the most
influenced criterion in the green closed-
loop network evaluation. “Recycling of
recyclable products, green purchases,
green sales, integration of corporate social
responsibility practices, attraction of
human financial aids, establishment of an
active recycling network, cost of
transporting recyclable materials of car
batteries, response to stakeholders and
battery manufacturers, flexibility of car
battery suppliers, and flexibility of
recyclable battery delivery were the
causes, and the rest were the effects.

5. Implications

Using the DEMATEL logic based on the
network analysis process, we evaluated
and weighted the network criteria. The
present study is the first in the world that
has tried to identify the green closed-loop
supply chain network criteria in battery
recycling industries using the fuzzy DNAP
technique. In this study, the fuzzy multi-
criteria decision-making model is based
on the Fuzzy DNAP method, with the help
of which the manufacturing companies
can have an accurate evaluation of the
green closed-loop supply chain network
and allocate limited national and natural
resources effectively to promote social
responsibility and protect the
environment.
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