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Extended Abstract

Introduction

Today, economic and industrial changes are occurring faster than before. Due to
the trend of globalization, the minimization of the world and the increase of
competition are more tangible in countries. Customers seek goods and services
that can meet their requirements and on the other hand, companies attempt to
maintain profit and create competitive advantages to survive in the market. All the
above-mentioned factors have led to more attention to the supply chain and
integrated logistics. Making the activities of the supply chain more efficient and
effective is considered a sustainable competitive advantage for countries and
companies. Logisticsactivities are a main part of the efficiency-making efforts
which can make the costseconomical and affordable. Efficient logistics activities
management, in addition to being an important source of creating competitive
advantages, can be followed by the satisfaction of customers and meeting their
certain needs and requirements. In this regard, a new approach, namely reverse
logistics has appeared regarding the issue of logistics.

Logistics includes the physical part of the supply chain and mostly, it involves all
the activities related to the materials and goods flow from the stage of providing
raw materials to the stage of the final production such as transportation,
warehousing, etc. in logistics management, there is a new approach including
recycling, recovery and reuse products. In this method, the products whose shell
life has been ended are purchased again from the end user and after dismantling,
the parts that can be reused are recycled in the form of wasted products. The
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proposed reverse logistics models can be investigated from the three following
perspectives

¢ Modeling for reuse

e Modeling for recycling

¢ Modeling for regeneration

Modeling for reuse: Kroon et al. (1995) proposed a linear MIQP model for the
products that could be reused. The proposed model was a location model without
the classic capacity limitation which was designed for the case study of reusable
transportation boxes.

Modeling for recycling: Baroos et al. (1998) presented a linear MIQP model for
reverse logistics network design in a two-rank chain with a limited capacity to
recycle stone. The presented model specified the number and optimal capacity of
stores using an innovative approach.

Modeling for regeneration: Jayaraman et al. (1998) proposed a linear MIQP
model for reverse logistics network design to minimize costs. In this study, only
the activities related to the recovery of the returned products were investigated,
aiming at designing a pull system based on customers' needs.

Literature Review

The literature review is a written overview of major writings and other sources
on a selected topic. References covered in the review may include scholarly
journal articles, books, government reports, etc. The literature review provides a
description, summary and evaluation of each reference. You should use updated
references.

Research Methodology

This research presents a model to reduce environmental impacts. This research
includes an eleven-level, multi-product reverse logistics network that is capable
of supporting a variety of industries whose products are at the end of their life
cycle. This research designs a reverse logistics network that collects all waste in
one place and separates it based on the needs of the factories (in terms of type and
nature of waste, etc.) and sends it to the desired destination for recycling. In this
research, a mixed mathematical model is presented to reduce the costs of the entire
system. In this research, after solving the model, the model is validated with
different data and sensitivity analysis is performed for the key parameters of the
model.

Results

The number of facility centers, the number of products and parts to be shipped
from one center to another, the amount of CO2 emissions, and the total cost of the
model are specified. Finally, sensitivity analysis is performed on the model
parameters and the model is validated by changing the input data in two different
cases. Sensitivity analyses are performed on different parameters to demonstrate
the capabilities of the proposed model. The results show that the allowable cost of
CO2 emissions has a significant impact on the value of the objective function
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Discussion and Conclusion

In this research, a mixed integer linear programming model for a reverse
logistics network for return products is presented, The proposed model is
consisted of eleven-levels, multi-procurement and multi-part network
including collection centers, inspection and maintenance, separation and
disassembly, plastic parts center, metal parts and electronic parts, new parts
center and manufacturing plant, customer center and destruction
center.This model seeks to minimize the costs of the entire system. These
costs include the costs of transporting products and parts, the cost of
building facilities, the cost of environmental impacts, and the cost of
warranty. This model collects the products that are at the end of life or
cannot be used, or the products which their parts can be used will help to
reduce the environmental effects. In addition, the reproduced product in the
reverse logistics network can reach the customers at a lower price, which
is also important for the profit of production. The proposed model was
solved by GAMS software and the results were presented with some
numerical examples. Acceptable results were obtained by changing
facilities, capacity values, etc. The number of metalplastic- electronic
products and parts that are sent from each center to another center, the
amount of each piece and product and the construction or non-construction
of Hari pack facilities were obtained This model is practical and can
support industries whose products are at the end of their life. The advantage
of this method is that manufacturing organizations can establish
reverselogistics in their organization and network design such as research
reduce their costs dramatically. Also, with the help of the mentioned
software, they can have all the changes in their hands after modeling
numerically

Keywords Model, Optimization, Reverse Logistic, Waste Management,
Environmental Impact

JEL Classification: Air Pollution;; Solid Waste; Recycling
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