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Abstract: Reverse logistics (RL) has become increasinglyifiaant in the field of supply chain and operatgystems

in recent years. One of the key components of ¢iparand supply chain systems for carrying out hess activities in

a more methodical and effective manner to boostevatdition for end users is reverse logisticsuRétg final used

goods from the customer's end to the manufactimea store is known as reverse logistics. The rpaipose of reverse
logistics is to make the final product flow fromstomer back to seller or manufacturer in ordeetese the product by
recycling this reduces the cost of remanufactutiregproduct also it adds value to the customemutir recycling the

product. In this article attempt has been madmtmuct extensive survey on logistics and its §icamit role in supply

chain operations. In addition to that literaturalgsis is done by referring from various top-rafedrnals around the
globe. The survey questions were prepared to ¢dhecinputs from various customers to furtheraefe the design of
Reverse logistics.

1 Introduction 11 Werereverselogistics can be applied

The process of returning goods from buyers back to Businesses of all kinds can benefit from the pcactif
sellers or manufacturers It's called reverse lmgisiAfter reverse logistics. This strategy can help busirseisat
a customer receives an item, reverse logisticegsired produce and market goods like electronics, appared,
for activities like recycling or product returnsad process furniture. This procedure can also be used byibligtrs,
of reverse logistics involves starting with the afin wholesalers, and retailers to handle refunds ackiamges.
consumer and working backwards through the suppdditionally, it can be used by Third-Party Logisti(3PL)
chain to the distributor or the distributor to t@ducer. providers to offer their business-to-business (Baints
Recycling, refurbishing, and resale are examples 6ervices.
processes where the product's disposal is |efetemnd user
can also be included in reverse logistics. Whemstare Companies in the service sector, such as those that
sent backward through the supply chain to the rsatie  provide equipment, cars, and maintenance servozgs,
maybe back to the suppliers, organizations em@uegnse also employ this kind of logistics strategy. To tienthe
logistics. Getting rid of the thing or recovering worth is  return of damaged components from the items that
the aim. Returns have grown in frequency with theustomers rent, they might make use of reversstiogi
expansion of e-commerce and are valued at aboilliant
dollars annually globally (opens in a new tab). ®ecing 1.2 Discrimination between traditional logistics
value and ensuring repeat business are the gosdsafe and reverse logistics
logistics. In contrast to at least 30% of thingsleved The process of moving products from suppliers to
online, less than 10% of purchases made in-stoge dactories, production facilities, distributors, ai¢rs, and
returned (opens in a new tab). Savvy businessesogmpfinal consumers is called traditional logisticsmstimes
reverse logistics to reduce return loss and foslient referred to as forward logistics.
loyalty and repeat business.

The process by which items arrive from customeds an

In today's corporate climate, reverse logistics igo in the opposite direction to any point or stakeér in
becoming more and more crucial. Businesses ariirgal the supply chain is known as reverse logistics.
that in order to support corporate objectives amaéhtain
attempts to become more sustainable, they mustgeana Physical illustration of reverse logistics are show
returns, recalls, and other defective products. Figure 1.
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Figure 1 Physical representation of reverse logistics

Over the past ten years, the markets and businegber hand, is incorporated into uncertain decisiaking

models for reverse logistics (RL) and closed looppty
chains (CLSC) have received more attention. This

models by taking into account the uncertainties and
ramifications of decisions and choices based on

caused in part by the impact of green regulationssufficient knowledge, ambiguity, unreliabilitynd the

especially in Europe, and the realization of thewdng
value of the goods and technologies developedsretiea
at the end of broad direct supply chains. Because

possibility of several likely outcomes [2].

o0 Namweseza Z. et al. (2024) Reverse logistics is

urbanization and the growing population density ofecoming an essential skill for pharmaceutical canigs
metropolitan regions, the question of how to priperin the highly competitive market. These comparie to

dispose of waste, trash, and junk has always exifiae
to the emergence of hazardous products and wdmte,

gain a competitive edge by managing returns anallsec
effectively, whether it is because of errors, egistock,

effects on the environment, and the increasing rteed quality or environmental issues, non-complianceptber

manage and dispose of human and animal wasteén tord
preserve public health and safety, the issues gneve
urgent during the industrial revolution.

Since reverse logistics is a relatively new idehpkars

customer-related concerns. Even however, the gignife
of RL is not well recognized in many developingioas
where the pharmaceutical industry plays a signiticale
in the economy. Four essential reverse logistics
capabilities—logistics information systems, process

and logistics firms have only recently attempted tformalization, flexibility, and top management sapp—

concentrate on how it affects managerial
Additionally,
happiness has grown significantly in recent yeiarsest is
now seen as a critical component of any busingesigth.

Reverse logistics can significantly increase custom

satisfaction, according to recent studies.

2 Literature review

Senthil S. and Sridharan R. (2014) The purposaisf t
study is to motivate and provide academics witkagdfor
future reverse logistics research topics. Becaugply
chains are designed for onward flow, it might biéialilt
to include product recovery into the network arettitire.
The analysis of reverse logistics' difficultiesoise of the
most significant duties of senior management andtidoe
essential to the future survival of the sector. e
logistics practices are reviewed in this researshgu
published literature [1].

choiceare the focus of this study, which investigates the
the emphasis on enhancing customeronflicting effects of these capabilities on phacmaical

supply chains in developing nations [3].

Banihashemi T. A. et al (2019) As a strategic aptio
reverse logistics (RL) is receiving a lot of attentfrom
organizations because to its positive effects ctaguable
development. In order to evaluate the efficacy g t
reinforcement learning process in connection testh@al,
economic, and environmental aspects of sustaibglitis
manuscript aims to perform a comprehensive litegatu
review. The findings of this investigation showtthaost
studies have focused on assessing RL's perfornvetmite
accounting for economic and environmental performean
Due to the positive social results it produces,sRidcial
side has been underused and requires more study.
Furthermore, the impact of each disposal optionthan
triple-bottom-line sustainability performance has been
assessed in any study [4].

Anon S. Y. et al (2024) Reverse logistics (RL) is

essential for fulfilling sustainability goals, coty waste,

Rubio S. and Jiménez-Parra B. (2014) Reverse icgist

and improving supply chain management in today'semo(RL) is a research area focused on the managerhém o
interconnected world. With the aid of mathematicalecovery of products once they are no longer de¢errd-

algorithms, deterministic decision-making modelaleate
variables and predetermined criteria, includingacéy,
cost, and reliability, across different geograghiations.
The unpredictable nature of real-world situatioms,the

of-use products, EoU) or can no longer be used ¢éife
products) by the consumers, in order to obtaircanamic
value from the recovered products. This paper ains
introduce the concept of RL and its implicationsdopply
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chain management (SCM). Because of this, RL hasrgro the study is on the SSQ and RLSQ aspects in ooder t
to be a strategic concern and is now taken intowgcby establish a research framework [8].
businesses when making decisions on the struchude a
evolution of their supply networks. Finally, a suamy of Turrisi M. et al. (2012) This research aims to gpal
the implications of reinforcement learning (RL) Bupply how reverse logistics affects inventory variance arder
chain management (SCM) will be covered, along with amplification in a single-echelon supply chain (S
examination of some of the potential benefits anduggests a new order policy to reduce this amatifio.
drawbacks implied by RL [5]. The research is based on a general examinatioheof t
literature on reverse logistics's effect on SC grenfince
Pokharel S. and Mutha A. (2009) Through a conterind on sustainable operations. Modeling and analyai
analysis of the available literature, this papemaixes the closed SC, the authors employ a difference equatiait
current state of research and practice in revagistics technique. The resulting numerical results aredesdid by
(RL). We have located and reviewed the literatigiagia an appropriate experiment design and data gattieyed
variety of web-based search engines, books, atite statistics of the European Union [9].
conference proceedings. As per the review, reseamdh
practice in reverse logistics (RL) are concentratedvery Agrawal S. et al. (2015) Because of rising
facet of RL, starting from the gathering of oldnite environmental concerns, laws, corporate social
processing them, and ultimately arriving at thecpssing responsibility, and sustainable competitivenessense
outputs, which include recycled materials, sparéspa logistics (RL) has become a crucial area of foarsall
remanufactured products, and disposal of wasfams in recent years. When we talk about reuspaire
materials [6]. remanufacturing, recycling, or disposal, we're itajk
about the series of steps needed to gather usediqiso
Kazemi N. et al. (2019) Green supply chains mafrom customers. An analysis of the literature révehat
benefit from the use of reverse logistics and dosep the subject of reinforcement learning is still deping and
supply chain management (RL&CLSCM), two widelythat there is a lack of comprehensive reviews qicto
acknowledged eco-friendly techniques. A significanincluding adoption and implementation, product metu
amount of literature has evolved as a result of thgredictions, outsourcing, RL networks from the dfoint
popularity of these research areas. To date, th& bas of secondary markets, and disposition decisionp [10
benefited from the contributions of numerous jolsna
among the most well-known of these is the Inteometi De Brito M. P. (2005) The procedures involved in
Journal of Production of Research (IJPR). In-deptimoving goods, parts, and materials from ownersersito
bibliometric and content analyses of 94 papersiglitl other users are known as reverse logistics. Inwiloisk,
in IJPR between 2000 and July 2017 are present#dsin over sixty case studies on reverse logistics aveewed
report. Initially, a thorough bibliometric and mapgp and their contents analyzed. The case studiesssiingics
analysis was conducted on the papers, which agsiste including inventory management, planning and cdntro
identifying their characteristics. The contentthef sample information technology, network structure, and the
papers were then carefully assessed. The papers weteractions between the various stakeholders an th
categorized into two primary groups and theinetworks [11].
subcategories based on the results of the cometyss,
and their attributes were then carefully determifgd Shi C. et al. (2009) The importance of reversesiicg
implementation was first discussed in the paperhvalso
Dabees A. et al. (2023) Reverse logistics is bengrai examined its challenges from the perspective oplsup
necessary competitive requirement for sustaingbilihe chain management. Finally, countermeasures for the
costs and customer service of many supply chaine hamplementation of reverse logistics management were
been negatively impacted by a lack of resources suggested [12].
implement reverse logistics solutions, making itchto
meet return processing standards. Under such Govindan K. et al. (2015) Reverse logistics andedb
circumstances, the primary forces behind successfobp supply chain challenges have brought atterftiam
sustainability operations are client requests foratper academics and practitioners due to environmergghl)
service quality. The purpose of this study is tovide the social, and economic factors. A large number ofghe
theoretical framework for sustainable reverse lagis works have been published in scientific journalseicent
service quality, or SRLSQ, that reverse logistiessise years, demonstrating this focus. For this reastmm@ugh
providers (RLSPs) supply. 56 papers from 2011 t2220 literature evaluation of current and cutting-edgeks is
were found utilizing a systematic approach protdbat essential to provide context for the past and tpgsst
examines reputable academic journals using PRISM#sture lines of inquiry. In order to better undersd reverse
criteria based on the research scope. The prinoggsfof logistics and closed-loop supply chains, this stwdly
evaluate recent publications in scientific journal$e
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selected and evaluated papers are a total of 3@&sped meanwhile, have looked at how reverse logisticecdf
between January 2007 and March 2013 [13]. customer satisfaction [16].

Alkahtani M. et al. (2021) Today, organizations and Guo S. et al. (2017) Reverse logistics is an exhgm
scholars all around the world are concentrating omlevant and important field as environmental
sustainable development. Various ideas have besustainability is becoming more and more widelywno
presented to promote sustainability in supply chainThe performance of logistics systems has histdyiteden
including closed-loop supply chains and reverséstmy demonstrated to be improved by the applicatiorupply
(RLs). Reusable goods (RLs) are the actions redjloye chain contracts. Supply chain contracts in reviergistics,
customers to gather used goods for recyclindgnpowever, are the subject of a patchy body of ctirren
remanufacturing, reuse, or disposal. Collectiortesys is scholarship. The objective of this work is to exaenthe
one of the many procedures that go into reinforcgmelatest research on supply chain contracts, spatific
learning. The term "collection" describes how aimess focusing on reverse logistics systems, and revigwfie
comes into possession of particular goods. We enathe state-of-the-art literature from 2006 to 2016.
research on collection mechanisms for RLs. To gaine
knowledge about the topic and identify any pattems We examine how common various supply chain
bibliometric studywascarriedout. First, based owien® contract types are and list the most successfulachin
papers that are currently available, we share thke field. We categorize and review the literataréerms
classification schemes that are applied in thedfiel of the channel leaderships (i.e., the person wadseand
Furthermore, we assess scholarly works pertaininggtny the supply chain structure (i.e., the chain linkattare
domains that are associated with the technicalcésme engaged). Lastly, we address the correspondingunese
the problem formulation. Presentations and clasgifins problems, identify the research gaps, and propeserfain
of various viewpoints are made. Manuscripts relevan areas for future research initiatives [17].
the reader's interests can be found more easily tivis
strategy. Emerging themes in assessing the eféswis of Jayant, A. et al. (2012) Sustainability in supply
collection systems are recognized throughout theetworks is believed to be founded on the rise of
assessment of the literature, along with suggestedues environmental and economic concerns, which have a
for further investigation [14]. substantial influence on reverse supply chain memegt.

A review of the literature reveals that the fieldreverse

Straka M. (2019) All company processes connectexipply chain management lacks a well-developed
with logistics are repeated, the so-called logigtmpeller. framework. While research on this topic is stilitsearly
Supply, storage, production, planning and transpiort stages, it has recently been apparent that therseve
activities are divided into separate parts, whiehuires logistics components of sustainable supply chaactpres
systematic planning to ensure effective coordimatd contribute to better integrated supply chains, Wiiicturn
material flow, production and distribution of pratst can enhance economic performance. It is imperatiae
Inventory holding costs include costs associateth wicompanies take into account the perspectives of the
inventory management, packaging of goods, and cogtsonomy and the environment. The features of RS@i t
associated with reverse logistics activities [15]. are presented here can aid future study and peactic

advancement for researchers and practitioners [18].

Mohamed A. G. et al. (2015) Because of the advastag
used-product recovery offers on the social, econparid Umeda S. (2013) Businesses aim to minimize their
environmental fronts, its implementation is growinghe negative environmental impact by  reusing,
industrial and service sectors alike. For any pebduremanufacturing, and recycling used products asra 6f
recovery to be successful, there must be a consmipeply ecological and environmental responsibility. Onetlo#
of old goods because reverse supply is obviouskey components needed to build a supply chain systes
necessary. In the distribution channel, reversestiog sustainable is reverse logistics. The modelingaaralysis
refers to the transfer of used goods from the custdo techniques for supply chain systems with revergesiics
the manufacturer. A number of factors, includingale flows are proposed in this work. The two formsefarse
requirements, rising trash levels, and consumereaweas supply chains covered in this research are PULId an
of eco-friendly products, were identified in theefature PUSH-type reverse logistics. Analysis examples of
analysis as drivers of reverse logistics that cdmpparticular features will be shown together with the
organizations to apply. The advantages of usingreev introduction of generic models [19].
logistics, including cost savings, improved custome
satisfaction, and the availability of less expeagixoducts, Le S.-T. (2023) The importance of reverse logistics
have been explained by numerous writers. The ntgjofi systems for improving an organization's overalaficial
earlier research focuses on showing how reverssticgy and environmental performance is now widely recoeyh;
can be wused in various industries. Few researobspecially for poorer countries where these isauesore
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pressing. In industrialized nations, the majorifystudy
looked at implementation drivers and impedimentsh\&/
focus on developing nations like Vietnam, this gtadeks
to identify the key variables that favorably affeetverse
logistics practices.
industries were included in the study's sample. (Eselts
indicated that the following four major factors—eomic,

competitive, outsourcing, and environmental—had ahave been

impact on the deployment of reverse
developing nations.

Contrary to expectations, reverse logistics peréoroe
is not much impacted by regulation drivers or rapiah
drivers. The results aid researchers in comprehgritiie
variables affecting reverse logistics activitiesl@veloping
countries.
developed nations have different drivers for thecetion
of reverse logistics [20].

might improve the financial performance of the camy

The exogenous elements impact the RSC's financial
contribution regardless of management policiestasign
choices since they are uncontrollable by the coryipan

287 managers from 5 differerdperations and supply chain management. Fifteéerelit

ways for RSC to improve the firm's financial penfiance
have been found by the study. Fifty-six contingefacyors
found in this investigation. Market

logistics isegmentation, consumer behavior, product desighthan

company's distributor network are all connectethtse.
In addition to the RSC's input, the study proviges
interrelationship network between components [23].

Wang M. et al. (2020) A major problem that impedes
the advancement of contemporary logistics and suppl

The results also show that developind achain management is the uncertainty inherent irstipply

chain, which has grown in complexity. The purposthe
research is to provide a triadic model of reveoggstics
uncertainty by conceptualizing it based on suppigic

Rehman S. A. and Khan S. S. (2017) In recent yeargjcertainty literature. Based on a triadic modesubply
the idea of reverse logistics has become increlysinghain uncertainty and logistics uncertainty, theaicbf

popular. Reverse logistics is undoubtedly growingren
significant in the automotive industry's supply icha
management. The primary aim of this study is teculs
the significance of reverse logistics within theniext of
supply chain management, with a particular empharsis
the automotive sector. The purpose of this arigchdso to
highlight the significant obstacles facing revel@gistics
in the automotive sector. When products are manafjed
they are no longer useful to customers, it is knasn
reverse logistics [21].

Tyagi V. (2021) Scholarly articles on the subjettbst

reverse logistics uncertainty was established.xartamy

of reverse logistics uncertainty is created througisk

research. We address the many forms of reversstilcgi
uncertainty in the triadic model using case stuttiesder

to more accurately illustrate the uncertainty [24].

Ljubi¢i¢c K. and Bajor I. (2021) If not continually
optimized and frequently left unclear, reverse 3tigs
procedures result in large expenditures associaféd
logistics. While reverse logistics constraints urtg things
like process length, educated people, and disieatisf
customers, logistics businesses stress the impertah

to the frequency with which scholars have focused wptimization and process uniformization to the tgsh

supply chain and reverse logistics issues impabted

extent possible. The logistics market research tfer

variety of changeable environmental elements. UpdRepublic of Croatia has chosen to analyze the sever
conducting a comprehensive analysis of the pulilishdogistics process at a supplier's site. The casty $bcuses

literature in this field, this review paper was ceived.
With this paper, we hope to lay forth a framewdvttwill
be useful for conducting more research in this.&Reaiew

on difficulties related to reverse logistics, otesi
investigation, and opportunities for process optation
that save time. Analysis and recommendations for

and analysis were done on 150 publications thae weoptimization have been given for each reverse fogis

published between 1995 and 2020. The researchtigaips
can be filled by conducting studies in the neaurtare
thus those that were found after this review.
publication, it is mentioned that some recent nefeaas
been conducted on reverse logistics following tB/D-
19 epidemic. These studies provide e-retailersaggd so
they can prepare for future encounters with indislefithis
nature [22].

Iis th

process over a period of time measurement [25].

Mohamed M. A. et al. (2024) This paper provides a
thorough bibliometric analysis of research on reeer
logistics (RL) from 2013 to 2023 with the goal of
identifying major themes, significant writers, itstional
contributions, and international involvement in shubject.
Based on information extracted from 1,650 paperthén
Scopus database, the Analysis shows how RL is bagom

Larsen S. B. et al. (2024) Reverse supply chairC)RS more and more important in supply chain manageueht

operations have historically been seen by manutactas
an expensive hassle, but more recent studies Hemvens

sustainability studies. Authorship analysis, temapor
analysis, institutional contribution analysis, vebvide

that RSC can actually improve a company's financiglarticipation analysis, journal impact analysisywerd

performance. This study explores
contingency elements that determine the magnit@ideco
contribution and highlights the ways in which th&®

the exogenouynamics analysis, and citation network analysesanly

a few of the bibliometric approaches used in the\s{26].
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Djikanovic, J. and Vujosevic M. (2015) The increase successful implementation of an efficient revemggdtics
the quantity of product recovery and recycling\atiéis is  system [30].
mostly driven by regulatory requirements, althousgter
needs also play a role. Consequently, a substamiatint Xin C. et al. (2022) The crucial influence thatesaf
of materials and products have been pulled ofitheket transportation and efficient handling of hazardwaste
for a particular cause. This calls for entirely nmethods have on environmental sustainability and publidthdzas
of decision-making that the managers are unfamiitl. led scholars and practitioners to focus closelyrevrerse
A novel integrated forward and reverse logisticsdelo logistics of municipal hazardous waste (RLMHW). A
(IFRL) is presented in this research. Location céjgs are  thorough and comprehensive summary of the research
assumed to be finite. A problem of mixed-integeedr activities previously carried out in this specifield is
programming (MILP) aiming at minimizing the overallnoticeably lacking from the large number of studiest
cost is introduced [27]. make up the body of existing literature on RLMHW,
despite the fact that the study themes coveredamerous
Melan, M. B. (2021) The study looks into Chineseand varied. By conducting an extensive and metlabdic
university students' practices of returning usquepboxes literature assessment of RLMHW over the previouseh
when they shop online. Additionally, it can lookstidies decades, this paper aims to close the gap andeceeat
comparing online buying in different nations andoundation for future RLMHW research [31].
implementing the idea of reverse logistics. Nowagldlye
most common form of payment is online purchasing, Malkus T. and Kozina A. (2023) The concept of the
particularly for convenience purposes among workindescription of negotiations within reverse logistic
people and students. Online shopping offers thartdges cooperation is a preliminary approach to the issueter
of shorter wait times, lower personal expensesganitler consideration, since they are relatively new, ndtyf
selection of less expensive goods. When it comes tecognized in theory and research, as well ason@uic
packing, the majority of online retailers use spitigimade practice. Therefore, it is necessary strive to atniénd
paper boxes to package their goods before shighem broaden his concept, mainly by searching for moeeipe
to their clients [28]. characteristics of the considered features of the
negotiations under consideration. It is also nemgss
Mishra O. and Singh S. (2023) In order to recoher t planned to conduct comparative empirical researonder
value of End of Life (EOL) assets, reverse logsstielps to verify the usefulness of the reverse logistioacept
move commodities from the customer to a facilippdRict  [32].
recovery management is able to accomplish this.v@ne
to increase cost competitiveness is by reusingettevered 3 Methodology
material as a raw material in manufacture. In aoldit  |n this section an attempt has been made to design
reverse logistics (RL) facilitates easy return gieb for  syrvey form for collecting information on reversegistics
online shoppers and reduces pollution and costem$sd in supply chain management. The following are the
with raw materials and waste. In order to make RRL questionnaire framed in the survey form as listeld:

viable endeavor and more environmentally conscithis, Q1. How would you be able to rank the performance
study emphasizes how important it is. A road magdp  of Reverse logistics in SCM out of 5.0 scale?
management to fulfill their social obligation ofricey for Q2. What is the level of customer satisfaction

End-of-Life products generated by their compargealso index towards reverse logistics? Rate it usingséale?
provided by the study, since humans are becomisg le Q3. How would you be able to rate the strategiceal
wasteful and indifferent to their environment. Thest of reverse logistics in SCM?

application of RL may be to reduce the issues astsat Q4. Measure the benefit of Reverse logistics in 5.0

with disposing of waste from electronics and pasti scale rating.

polluting the air, land, and seas, and eliminatarg metals Q5. In Reverse logistics maximizing the values of

that are valuable to humanity [29]. recovered items significantly improves profit magi
Rate it using scale values from 0 to 5.

Antonyova A. et al. (2018) The sustainability ofural These are the above set of questionnaires framed an
resources and our ability to access them dire¢icethe sent to various respondents like students, famltie
state and quality of the environment today. Oun@ls ndustrialists etc.
future is directly impacted by manufacturing adivand The total number of responses collected was 1hguri
related events. The recycling process, which iméar the survey analysis.
businesses frequently develops into a crucial asdrial
component of the production schedule, is typicdificult 4 cage study
in small and medium-sized businesses. A few elesnent

; ) ; ) In this section detailed case study on reversestiagi
stand out as having a direct bearing on the creatial y o3

performance in Supply chain management is preseéated
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